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RIPARIAN REHABILI ATION FOR DEVELOPMENT OF A SEASONAL SPORT FISHERY 1o &S

B. H. Smith and J. D. Dunderl
We,
U.S. DEPARTMENT OF THE INTERIOR (M* 3
Bureau of Land Management fTVCuﬂ“Q A n»;/ A*«Tl,)

P.0. Box 1869
Rock Springs, Wyoming 82902-1869

ABSTRACT

Riparian rehabilitation, stream habitat improvement, and
experimental trout stocking have created suitable conditions for

establishment of a seasonal ;ﬁ;g""'i_t”°“t run, in an otherwise
COV/A
unfavorable cold desert stre system.

INTRODUCTION

(P-1) Bone Draw is an ephemeral tributary of the Big Sandy River,
located five miles southwest of Eden, Wyoming. (Figure 1.) Most
of the runoff in this drainage originates as seasonal irrigation
return flow from the Farson/Eden Reclamation Project. (P-2)
Traversing cold desert sagebrush plains, along the western boundary
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FIGURE 1. Location map of Bone Draw

1 presented to the American Fisheries Society/Wildlife Society
Chapter Joint Meeting, February 8, 9, 10, 1983 Logan, Utah.




of Wyoming's Red Desert, neither Bone Draw nor the Big Sandy River
would have been considered as typical trout streams. On Bone Draw
however, the last three quarters of a mile are unique, as several
alkaline spring seeps surface in this reach and generate a
perennial flow of 0.5 to 1.0 cubic feet per second. (P-3)
Generally wide, shallow and heavily silted, this lower reach and
the Big Sandy River received intensive livestock trampling, due to
season long grazing.

BACKGROUND

(P-4) While performing raptor inventories of the Big Sandy River,
during the spring of 1976, survey crews reported the occurrence of
"Kokanee salmon' (Oncorhynchus nerka) near the Bone Draw
confluence. Familiar with the annual spring run of flannelmouth
suckers (Catostomus latipinnis), Bureau biologists investigated,
but could find no evidence of salmcnids in either Bone Draw or the
Big Sandy River. (P-5) 1In 1977, a few trial rock ard log
overpours were constructed in the .lower reach of Bone Draw, with
the thought that these mystery fish might, in the future, move
into Bone Draw and utilize this developed pool habitat. (P-6)
With wide fluctuations in runoff and unstable banks, these
structures were washed out in short order and only non-game fish
were observed the following spring. In 1978, Bureau managers
approved initiation of a Bone Draw riparian and stream habitat
recovery project, as an effort to promote cooperative public
information and education programs for riparian habitat management.

Key aspects of this program included the following: (P-7)

1. Fencing of four riparian pastures (two forty acres and two
twenty acres in size) in order to provide rest from livestock
grazing and enhance vegetative streambank stabilization.

Performance of riparian livestock grazing studies in two
pastures (one large and one small).

(P-8, 9, 10) Performance of instream habitat development in
one large pasture, which also served as a riparian control
un1 S ORileure $2.1)

(P-11) Performance of a cooperative egg planting study with
the Izaak Walton League and Wyoming Game and Fish Department,
to determine trout survival potentials for development of a
salmonid run, similar to the Lake McConaughy project in
Nebraska. (Van Velson, n.d.)

METHODS AND MATERIALS

(P-12) TInitially, Izaak Walton members received 5,000 rainbow
(Salmo gairdneri) sac fry (the eggs hatched just prior to
planting) from the Wyoming Daniel fish hatchery. (P-13) Whitlock
Vibert Boxes were then utilized (Whitlock, 1977) to perform an egg




FIGURE 2. Bone Draw Project Site
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survival study within the improved reaches of Bone Draw. (P-14)
After charging and tempering, river run gravel and (P-15) the
Vibert boxes were placed in 0.5 cubic foot wire baskets, (P-16) in
stream locations with optimum flows. These artificial redds were
used due to poor bottom composition, consisting of two dimensional
sandstone gravels and large amounts of fines, within Bone Draw.
(P-17) Prior to swim up, algae growth, (P-18) low flows, (P-19)
high flows, (P-20) and sedimentation, all took ‘their toll. = (P-21)
Fortunately however, half of the Vibert boxes were successful.
(P-22) Despite packing of exterior gravels by sand, approximately
50% survival was observed. (P-22) By the fall, five months later,
these fish averaged four inches in length. (P-23) Subsequently,
in 1979, swim up fry and in 1980, two inch fin clipped McConaughy
fingerlings, were planted directly to the stream, in order to
overcome sedimentation related mortality problems. (P-24)
Planting of the McConoughy rainbow fingerlings in May of 1980,
resulted in growth to an average length of seven inches, by
November. (Figure 3.)

In addition, numerous unmarked rainbow and brown trout (Salmo
trutta) began to appear in Bone Draw at this time as well. (Figure
4). (Smith & Dunder, 1981)
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(P-25) Subsegently, in 1981, 1982 and 1983, an increasing
amount of rainbow spawning activity was becoming noticeable
within the improved reaches of Bone Draw. (P-26) Therefore,
more river run gravel was added to the stream, in areas of
observed spawning activity. (P-27) However, large amounts of
fines still presented a major problem for successful natural
reproduction. Additionally, the high conductivity of Bone Draw
(1,000 to 2,500 micromhos) caused some question as to whether
natural fertilization could be achieved.

(P-28) At this point, we were also working on development of
"Lang's Pond Spawning Box". A device which, when filled with
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gravel, placed in a pond (P-29) and coupled to a developed
spring, might enable natural salmonid reproduction in an
otherwise unsuitable habitat. (P-30) This basic concept was
then slightly modified (P-31) for development of our, '"Bone
Draw HatchingiBoxito@ s (Flilustrationiland 8260

This device was designed for fall placement (P-32) of Kokanee
salmon or brown trout eggs and their subsequent winter
hatching, (P-33) swim up and displacement directly into the
stream, via a double drain pipe. (P-34) Primarily constructed
of excess materials, for a total out of pocket cost of $12.50,
this device has performed successfully to recorded winter
temperatures of -28° F. During winter, when access to Bone
Draw was limited to snowmobile travel, the 'warmer" spring
water feeding this device accelerated normal instream hatching
and swim up time by approximately ninety days.

RESULTS

(P-35) Today, not only are flannelmouth suckers making their
" annual spring run up the Big Sandy River; they are also




fMoen l-/
le vae
Sack Pl

A ’
' Z .o,
GAcvauized
Piec

¥ Fhove ;
& ' : ) : - - SPRING

P/n/://ly

Pipe

<—p salt) - AR N T
/ ,:r‘» : Rsforated

36"

Nrcysns ‘
A - ovrrios/

JsoeT 6\93 ./%r‘c///x/c;‘ ;Ca.c}/;/jf ow
v e o R0 .

By T Dupic
_‘4/457!/ 7 da

___45

; 04
. Ourrsos
o

Fow LY _ ol
Dl«a‘na iy | £ : "V‘A‘ /

gy
N
RN
)

e Whew o///«;fcﬂ/,{/c Sox

70w
{ Dircetron

90' Elbow

e S F L OL
Hose Clamps

Bl
il ke

»

e X/ GLAST

=l S 0

D\/c'b i oy v ! '
ﬂ"gf/ﬂ S7OE yoEwW o AgTE M S X
s A

SN 7
: i i ;
STREAM . < il :




enjoying the company of increasing numbers of rainbow trout.
(Figure 5.)
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Sandy Ford Transect-Electrofishing Results

Trout which have been recorded from one to four pounds, and
reported up to six pounds. (P-36) In addition, brown trout are
also making their appearance in Bone Draw, with young of the
yvear being in evidence the past three summers.

"DISCUSSION

(P-37) Today, Bone Draw is confirming our initial objective of
"intensive management of a small area, for a maximum return".
Besides providing the nucleus for a developing spring and fall
salmonid run, up forty miles of the Big Sandy River, this
little stream has developed quite a reputation of its own.
Wyoming Game and Fish Department estimates in 1982 found a
density of 2,046 trout per mile, with a standing crop of 313
pounds, per acre. (Conder, & Annear, 1982) Given our
experiences with this "little muddy ditch, out in the desert",
and the vast potentials for riparian and stream habitat
improvement on other, "muddy ditches" throughout the west,
there is no telling (P-38) what the future may hold in store.
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(Author's Note: The objective of on-site hatching boxes is to achieve

the maximum survival possible, of a limited egg supply, by avoiding or
minimizing natural in-stream mortality factors. Compared to typical natural
in-stream egg hatching and survival rates of 107 to 507 in optimum
situations, egg hatching boxes have achieved hatching rates of 957 on a
consistent basis. In this design, behavioral conditioning of sac fry and
swim up fry is achieved through the use of splash plates, flow baffles,
large pieces of gravel placed on the bottom of the last two runs, and the
amount of light penetration, which is controlled by the number and sizes

of holes drilled in the plywood 1id. Escape and automatic planting into

the stream is achieved via a double concentric drain system which siphons
fry off the bottom and drops them into the stream. Water depth and turnover
times are controlled by adjusting the height of the inner/smaller drain
pipe. For use in ponds, this box design is modified with a reverse filte:
backflushing system, which when filled with gravel and sunk to the pond
bottom, simulates conditions similar to spring upwellings often found in
corners of beaver ponds, which while limited in size, provide an excellent
spawning site in an otherwise unfavorable or unsuitable environmentg
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FLAMING GORGE/LOWER GREEN RIVER CHAPTER

ROCK SPRINGS/GREEN RIVER, WYOMING

?::UNUM”ED?‘ 1250 WEST FOOTHILL BLVD.

ROCK SPRINGS, WYOMING 82901
(307) 382-4857 or 875-6350

March 3, 1998

Bruce Smith

Fisheries Biologist
Salmon National Forest
Box 729

Salmon, Idaho 83467

RE: A record of the "old refrigerator” streamside incubator for hatching trout and salmon eggs.

Dear Bruce,
Enclosed is a breakdown of all of our egg hatching using the "old refrigerator” type of

" streamside incubator since we started this particular project in 1987. We have hatched out over 7
million eggs in ten years including eight different species/strains of trout and one species of
salmon using this method. Some of the lower hatching rates were from green eggs, €.8.,
Kokanee at 33%. We would encourage using eyed eggs from State or Federal hatchery systems.
With eyed eggs, the hatching success can consistently be over 90 and 95%. We consider it a
very simple and inexpensive yet reliable and effective technique for hatching trout and salmon
eggs of any species. The principles would be the same, even for different species.

An old refrigerator streamside incubator unit costs about $50.00 each for parts only. We
have made more portable units out of "Coleman" coolers as well. But of course, they are
smaller. An cld refrigerator type, depending on its size can hold from about 40,000 to 90,000
eggs per unit at each hatch. A cooler type holds about 10,000. In other words, a Whitlock-
Vibert box holds about 1,000 eggs, and then it depends on how many W-V boxes can fit loosely
into the refrigerator or cooler.

We have shared this technique with others who have used it successfully also. The Wyoming
Game and Fish Department now supplies eggs to several TU cooperative efforts in Laramie,
Jackson, Casper, ours at Bone Draw and maybe others. It will be used this spring in Pinedale
with Colorado River Cutthroat trout eggs. The Shoshone-Bannock tribes out of Ft. Hall, Idaho
have been very successful with this technique on many tributaries hatching steethead and possibly
Chinook salmon eggs. Don Duff, the USFS-TU National coordinator, has several sites and
cooperators with whom he works hatching out Bonneville Cutthroat trout in Utah. A TU chapter
in Texas hatches Brown and Rainbow trout eggs on the Guadalupe River. In the last couple of
years we have shared this concept with a BLM office in Dillon Montana for use with West Slope
Cutthroat and a Natural Resources Conservation office in Weaverville, California, although we
do not know how they are doing. And just a few days ago, we were asked to come to Nevada in
a few weeks to help set up two "old refrigerators" for use with Lahontan Cutthroat trout eggs.

As you can see, this technique has widespread acceptance and application for a variety of trout
and salmon species in a multitude of situations.

Enclosed also is a pie graph demonstrating how we maximize just one hatching box. Since

we use spring water which has a constant water temperature of 44° F, and since (through
“The Action Organization”
Founded in 1959...Over twenty-five years of trout and salmon conservation

Washington, D.C. Headquarters * 501 Church Street, N.E. * Vienna, Virginia 22180 * 703-281-1100




WG & F hatchery division) various species of trout and salmon that we use spawn from early fall
through late spring, we can hatch eggs all winter long out of one hatching box. While this is very
useful for our situation, it may not be useful for a T & E species, where only one trout species
may be desirable.

In any event, in whatever manner you can find application for the "old refrigerator”
streamside incubator, we would encourage you to stress this point to others: This is a good way
to kick start a trout or salmon population and buy about four year's worth of time to get
watershed problems solved so that return spawners can run the river and spawn naturally and
successfully as they were designed to do from the beginning. At no time should this method ever
be used to replace proper watershed management. We should all be in the business of repairing
the watershed, and not just hatching trout or salmon eggs.

We hope this has been of help to you. If you have further questions, please feel free to call.

Respectfully,

red L. Eales DVM T
Chairman, Resource Management and Protection Committee

enclosures




RESOURCES COMMITTEE
FLAMING GORGE/LOWER GREEN RIVER CHAPTER

ROCK SPRINGS/GREEN RIVER, WYOMING
BIOLOGICAL TIMING PLAN plan Year(sj/iz&' 77

"hatching box loc. Bl Sasdy £,
S

/ hatching box no. e

b FEB days/yr. in useR/§
1

BRsw &) /
ik /‘meRBf

| PROPOSED DATE UWENED!INEGGS ERYEROUT
\Spp. TROUT/SALMON HENEDEE GG SEUNE S A GNP EETIN (560 DAYS)

1. BroS TR T DEC, 12 M9b FER. 1o ¥5, 154
; 9 \)..‘ ; o) iy
2 Mﬁco/ufmcm)/ RAMNB e TR LT TaN, 234997  MARL3 /DO, Ll

 SWAKE RIWEA CUTTHROAT TRouT (AuBuan) rep 22 1997 APR, 22 b, 42
10 9=/

3
. Bear RWER CUTTHRoAT TrROUT TuN. 26,4997 AUG. 2l

. SNAKE KWER CUTTHR&AT TR ouT (RAR BeY aub, 161997 - SEPT I 32,909




RESOURCES COMMITTEE
FLAMING GORGE/LOWER GREEN RIVER CHAPTER

" ROCK SPRINGS/GREEN RIVER, WYOMING

BIOLOGICAL TIMING PLAN
plan year(s)

e

hateching box. lock

hatching box no.

days/yri in use

PROROSEDSEDATE UEMEBDEWEGGS HRY = OIUT
NENMEDI TEGEST TN A GTUA LY EN (260 DAYS)

‘“The Action Organization’’
Founded in 1959. . . Over twenty-five years of trout and salmon conservation

Washington, D.C. Headquarters * 501 Church Street, N.E. * Vienna, Virginia 22180  703-281-1100




FLAMING GORGE/LOWER GREEN RIVER
TROUT UKLIMITED

FiSH EGG HATCHING SUMMARY

Dead Egas Hateh
SPECIES i Eggs Hatched Success

4987/1288 Season

Brown 3 96.20%
Kokanee 33.00%
Snake River Cuts 95.60%
Eagle Lake Rainbow 85.00%
Kemmerer City Rainbow 1 99.00%
Bear River Cuts : 97.74%

Totat 87/88 Season §8.66%
1588/1588 Season

Kokanee 27321 £5.05%
Brown 50406 488984 §7.00%
Snake River Cuts 109000 105079 96.40%
Kermmerer City Rainbow 166250 1o 146274 87.98%
Bear River Cuts 100476 97002 96.54%
Eagle Lake Rainbow 108284 70115 64.75%

Totat €8/89 Season 76416 484685 85.82%

1589/1880 Seasen

Brown 67651 680 67271 0 .00%
Kokanee 525250 76048 4453 84.76%
Snake River Cuts 74000 6960 67040 90.59%
Bear River Cuts 54455 1621 52834 97 .02%
Eagie Lake Rainbow 34272 960 33312 g7 .20%
Snake River Cuts (BBC) 168083 85345 98738 58.74%

Total 89/20 Season 924011 150514  TR449T7  82.73%
1590/4991 Season

Falt Spawn Rainbow 8g777 58408 83.70%
Brown ‘ 20000 19880  99.40%
Kokanee 22000 18920 86.00%
Snake River Cuts 10800 10001 §2.60%
McConaughy Rainbow 85116 55349 85.00%
Eagle Lake Rainbow 178521 169275 84.82%
Bear River Cuts 53827 51811 96.44%
Yeliowstone Cuts 224141 550 IIEES 79.27%

Totat S0/91 Season 844182 561428 B87.45%
499474882 Season

Fall Spawn Rainbow i 295505
Snake River Cuts 184008




MeConaughy Rainbow 273280 167985 72.45%
Yeliowstone Cuts 162885 101878 62.54%

Tetal $1/92 Season 813708 764580 83.68%
1852/19383 Season

Snake River Cuts 281756 285681 97.92%
McConhaughy Rainbow 46200 46740 ©5.00%
Yellowstane Cuts 211004 1 197234 §3.47%
Bear River Cuts 171772 126432 75.35%

Total £2/3 Season 723732 g5e087 91.07%

1855/4584 Sesascn

Brown 1891050 139916 73.24%
McConaughy Rainbow 56142 03 54112 96.38%
Snake River Cuts 672854 610527 90.74%
Snake River Cuts (BEC) 165755 162863 98.23%
Eagle Lake Rainbow 48708 38067 80.00%
Bear River Cuts 234642 230347 88.17%

Total 83/84 Seasen 4365191 1236732 SQ.SS%
1854/1885 Season

Brown 62511 875 61636 08.60%
Snake River Cuts 850268 126197 724071 85.16%
MeC-naughy Rainbow 50738 600 50136 08 .82%
Tetal 94185 Seasen 863515 427672  £635843 86.75%
1585/1586 Season

Brown 82553 6594 19559 G7 68%
MecConaughy Rainbow 50006 2528 47478 64 94%
Eagtle Lake Rainbow 631681 24108 607572 06.16%
Snake River Cuts 108638 14525 03511 £6.56%
Totzl £5/36 Seasen 4115878 47756 1088120 88.72%
1958/1997 Seasen

Brown 140404 138052 $8.32%
McConaughy Rainbow 112164 107614 96.21%
Snake River Cuts 186558 1580580 65 80%
Eagle Lake Rainbow 27200 2b870 85.11%
Bear River Cuts 10431 10131 97 12%
Snake River Cuts (BEC) 33809 X 33278 88.14%

Tetal 96/97 Season 510666 435838 97.10%

159711998 Season {as of 1/26/88)

Brown
Falt Rainbow
MeConaughy Rainhow




Totat 97/98 Season 281385 5823 245582 £€7.68%

GRAND TOTAL 8118710  B78468 7240244 89.17%

2/18/98 Snake River Cuts 44515 In boxes hatching
2/18/98 Eagle Lake Rainbow 16892 In boxes hatching
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THE LIFE OF A
SALMON

The life of wild salmon begins and ends in the same
place—freshwater habitat. They hatch from eggs
deposited, or spawned, in mountain streams,
sometimes hundreds of miles from the ocean.
The eggs incubate in gravel spawning beds, called Ll
redds, while clean, cold water delivers oxygen Fish spéw‘h in
and washes away waste. After hatching, freshwater :
salmon rear in quiet pools, where shading £ Stream.
vegetation moderates water temperature, E

provides streambank stability, and gives : l ;_ o d o \ Natu I"al

protection from predators. LR \\%\ Adult male

Young salmon, or smolts, migrate &= - At ARy AT Life C CIe
. - e y

- Eggs hatch in
- stream gravel - ¥
*in 1-3 months. :

in stream gravel
1 5 months

from the rearing areas at about one

year of age. They instinctively = ' i el “Juvenile fish
follow the creeks and rivers Of Sal mon ~live in fresh |
downstream during spring runoff ' s water afew

and eventually reach the Pacific T : TR el : 4d3g:rtso i
Ocean. As they travel, a ‘fdependmg on’
physiological change occurs. This i 'species and
process, called smoltification, enables ocean usually in < locality. .
the young salmon to make the transition : fai i spring or early
from fresh water to salt water. ﬂggﬂ,ﬂ;gggfﬁggo SUIRHIC

Salmon spend most of their adult lives depends on species.
in the ocean, ranging along the Pacific coast :
from Monterey, California, north to the
Aleutian Islands. After maturing, they migrate P : :
back home to spawn in the same rivers and streams .~ Fishspendi-4

: years in ocean.

where they were born. ;

The female, upon reaching the creek where she was
hatched, digs a redd. Then, side by side, the male and
female discharge sperm and eggs which settle into the prepared
gravel. After the eggs are released and fertilized, the adult salmon
die. The life cycle is complete.

Smolt migrate to




Something needs to be done to help save the dwindling numbers of trout and salmon returning to
Idaho's steams to spawn. In 1995, Idaho Department of Fish and Game biologists predicted a run of 90,000
to 95,000 fish, which ranked in the lowest seven runs in the last 21 years. Many groups and individuals have

become concerned with the salmon and trout counts, which are declining every year. In 1995, the U.S.

Department of Energy helped fund the Shoshone-Bannock Tribes in a steelhead recovery project on Squaw

Creek, a tributary to the Salmon River. This project proved to be very successful. A group of students at
Shelley High School, in Shelley, Idaho, expressed interest in the project. The following summer a group of
these students got involved with the Science Action Teams with the INEEL and received funding to
experiment with hatching Rainbow Trout eggs using different streamside incubation methods.

The majority of the salmon and steelhead runs are macde up of hatchery fish. Hatcheries rely on
hatching large numbers at a hatch rate of between 75-85% to get just a small percentage of fish to return.
Fish that are raised in fish hatcheries lose many of the natural instincts that it takes to survive in the wild. On
the other hand, when wildlife biologists try to hatch eggs in artificial redds; they only achieve about a 50%
hatch rate. The concept of streamside incubators tries to take the best of both worlds. The eggs would be
hatched in a more natural, yet sheltered environment.

The group from the Shoshone-Bannock Tribes had converted old refrigerators into incubator boxes
(page 2 & 3), and the Science Action Team students, using a similar design on a smaller scale. began
changing regular picnic coolers into incubator boxes (page 7). Before testing even began, some of the
advantages and disadvantages of each design were obvious. The larger refrigerators could hold as many as
50,000 eggs while the coolers could only hold 2,500 to 3,000 eggs. When it came to finding locations on the
stream to set the incubators, the coolers had a clear advantage. The coolers were ideal for narrow streams
with gentle slopes. Having everyone in the group grab a cooler proved to be a lot easier than trying to haul a
massive refrigerator up a mountain.

At the end of the summer of '96, it was obvious that cooler design needed some work. If the cooler
was set in a stream that had very low amounts of sediment, it could have a hatch rate well into the high 90%

range. But if it was set in a stream with even a moderate sediment problem, the sediment was
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-trapped in the incubator, and the eggs were smothered. For an overall summer total, the Science Action
Team students had about a 50% live hatch rate, but the group from the Shoshone-Bannock Tribes had about
80% live hatch rate. The Shoshone-Bannock project was a great success, but the Science Action Team
students were sent back to the drawing board.

Over the course of the 1996/1997 school year, the Shelley students modified their boxes and
conducted further research. In the spring of 1997 the students felt confident enough with their project that
they approached the Idaho Department of Fish and Game in Pocatello and asked if they could try hatching
Yellowstone Cutthroat, a native trout species whose numbers are getting dangerously low. To the surprise
of the students, the Department agreed to let them use all of the Yellowstone Cutthroat eggs that would be
gathered by the Grace Fish Hatchery. Not only did the Fish and Game give the students the eggs they
asked for, but they also invited them to help with the artificial spawning process. Three students and their
teacher were able to make the trip. The students picked up a lot of information, and it also provided the
students an opportunity to meet and talk to the Fish and Game officers that they would be working with
throughout the summer. It also turned out good for the Fish and Game’s public relations because footage
from the event was shown on the six o’clock news.

Two of the students were able to continue their education on streamside incubation by joining the
Shoshone-Bannock for their opening camp in Stanley Basin. The students spent ten days observing and
participating in monitoring and placing incubators in the stream. They also got to experience first-hand
how much easier coolers are to haul up mountains than refrigerators. The Shelley students learned a lot of
secrets that the Shoshone-Bannock Team had uncovered.

After the camping trip, the students began setting out their boxes in streams in the tributaries of
the Blackfoot River and filling them with eggs. They continued doing this once a week, setting out about
16,000 eggs at a time until their egg supply was depleted. The students also constructed and tested five
incubators that substituted the cooler with a five-gallon bucket. The incubators were monitored once a

week until the water level dropped so low on one stream that one of the boxes dried up and killed 3,000

eggs. Another box that was set below a beaver dam became plugged with moss and lost nearly one-fourth

of its eggs.




At the end of the summer, the students compiled their results. They had used approximately
88,000 eggs and had an overall live hatch rate of 90%. If the lost box is not included, the hatch rate was up
over 94%.

Considering fish hatcheries have live hatch results of 75% to 85%, the project was considered a
success by both the student. and the Fish and Game officers involved. However, the students would like to
continue experimenting with different incubator designs over the course of the school year, and also work
more with habitat restoration. The goal for next summer is to achieve a hatch rate of 96%. It is high, but

with any luck, it is obtainable.

Left to right
Jessie, Breanne, Chris, Mike




TROUT RECOVERY PROGRAM
RESULTS

West May Creek
Number of Eggs 35,400
Number of Non-Hatched 1,186
Live Hatch Rate 96.08%

Diamond Creek (beaver dams)
Number of Eggs 16,200
Number of Non-Hatched 1,444
Live Hatch Rate 91.09%

Timber Creek
Number of Eggs 37,800
Number of Non-Hatched 1,662
Live Hatch Rate 95.62%
(These results do not include one box whose eggs were totally lost.)

Number of Eggs 37,800

Number of Non-Hatched $5.252

Live Hatch Rate 86.11%

(These results do include one box whose eggs were totally lost.)

OVERALL

NUMBER OF EGGS 88,600

NUMBER OF NON-HATCHED 3,982

LIVE HATCH RATE 95.51%

(These results do not include one box whose eggs were totally lost.)

NUMBER OF EGGS 88,600

NUMBER OF NON-HATCHED 7,982

LIVE HATCH RATE 91.44%

(These results do include one box whose eggs were totally lost.)
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incubator boxes.
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Students working with Fish &
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Indian

ere lives my story. It happened

long ago that there was a man

named Zimo who was a good
planter. He cared well for his crops and he gave
thanks to Ketci Niweskewe. But when the time
came for him to do his planting, he became sick.
The other people

of his village

The

unimer Story

‘Go back to your field,” Gluskabe said. ‘Plant

your seeds.’

Zimo did as Gluskabe said. The people of
Zimo’s village thought he was crazy as he began
to plant his corn and squash and beans. But as
soon as he put the seeds in the earth, the weather
changed and it became warm as summer. The
seeds sprouted and
grew tall overnight.

\ .,
planted their /
crops and
harvested them
and dried them for
the winter, but
Zimo remained
sick all through
that time. The
other people of
the village and
their families had
plenty of

vegetables, but

Zimo had none.
The first cold
winds of late
autumn were
blowing and he
knew it would be
hard to survive the
winter without the

By the time seven
days had passed, Zimo
had gathered a whole

season’s crop. Then

winter came.

Since then, though
the seeds no longer
grow as quickly as
Zimo’s seeds did with
the help of Gluskabe,

there is always a time

of warm weather just
before the snows.
That is the time the
Penobscot people call
‘A Person’s Summer.’
It is known to most as
‘Indian Summer,’ even
though few seem to
remember that it is a

food he always got
from his fields.

So Zimo went to Gluskabe.

‘Master,” Zimo said, ‘I have been sick. The time
came to plant and then the time to harvest and
now I have no food for the winter. 1 have always
been thankful, and I have worked hard in the
past ¢ Help me.!

time given as a
reminder to us all to be thankful for the gifts
from Earth and the Creator.

‘Indian Summer’ is reprinted with permission from the publisher. From
Native Plant Stories by Michael J. Caduto and Joseph Bruchac. Copyright
© 1995 Joseph Bruchac. To order this publication, contact Fulerum
Publishing, 350 Indiana Street, Suite 350, Golden, CO 80401, 1-800-
992-2908.







Indian Sunimer

‘Ienewing our

Tarth's Gifts

Legacy of the Salmon—*Survival of the
Salmon has always meant more than just food
for the Indian People. Indians have long
recognized that if they are to survive and if
their children’s children are to survive it will be
because the Salmon Survives. It is their

legacy. —Bill Frank, Jr.

he gifts in life are many as our ancient
Native ancestors knew. Today, these
gifts—the land, the air, the water, the
inhabiting creatures—are the life line to our
children’s’ future. It is through our teaching,
understanding, encouragement, and examples that
generations to come will renew and nurture our
earth. We must provide them with the tools and
help them along the way. We must teach
them to see and listen beyond their own
needs, and to maintain the balance
between giving and receiving with
the earth.

Each year the Indian Summer

project results in renewal and growth
for the fish and the students. This
project offers all those involved the
opportunity to learn and understand
natural production and mortality factors
associated with fish in early life stages.
The 1997 project encompassed 20
stream and tributary sites of the Salmon

and Challis National Forests, Sawtooth National
Recreation Area, and private lands. It involved
24 students, 5 staff members, and support from
the Idaho National Engineering and

Environmental Laboratory.

With the overall goal of
increasing the live egg to fry
hatch rate, egg stocks were
taken from the Pahsimeroi
and Sawtooth hatcheries
and Slate Creek fish

trap weir. We

placed 900,000

steelhead

eggs 1n




streamside incubators. Again this year, the
project focused on assessing stream health,
enhancing conditions for egg incubation, and
restoring stream habitat. We tried new
experiments involving a solar-powered fish data
logging device that monitors the outflow of fry
from the streamside incubators. We also tested a
device called an upweller to see how sediment
settled and tested the live hatch rate. The Forest
Service, who monitored the hatch project for the
north-end sites, tested some new devices too:
Jordan/Scotty boxes and a Washington State
remote site incubator design. Because we tested
new equipment, our total hatch rates were less
this year, but we discovered many new concepts
that hopefully will increase the hatch rate next
year.

In a fisheries recovery project, called the Purcell
Springs Stream Ecosystem Outdoor Classroom,
the Shoshone-Bannock student team znd the
Leadore Ranger District of the Salmon and
Challis National Forest built island frames.
These islands were placed in the stream to

F o
LS}
3

e i

provide better water flow and increase nursery
habitat by 50%. Several islands were built and
placed in the stream and filled with sediment
excavated from the channel. Next summer, the
teams will return to Purcell Springs and plant
willows on the islands and on the banks of the
stream, which will provide shade and cover in the
stream for the fish. This is just one way that the
Indian Summer team is working to rehabilitate
waterways the fish will use in their journey.

Another new occurrence was inviting students
from the Shelley, Hillcrest, Idaho Falls, and
Leadore High Schools to participate. This was
the first year that students from outside Fort Hall
participated. Our student project provided young
Tribal members the opportunity to help develop
hands-on workable solutions for a problem
affecting the future of Indian fishing culture and
for students from different cultures to work side
by side. It was a great opportunity for the
students to show their strong attachment to the
land and their spiritual attachment to the
creatures inhabiting the land and seas.

An Indian Summer team placing island frames in the streams to provide better water flow for fish.
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)hat is the relationship
/" between the fish project and
students’ achievements in the

world? Both struggle for survival in a continually
changing and often hostile, unfamiliar
environment. Our goals as educators and
mentors should be to assist young people in the
transition from a protected environment to the
outside world. Much like the fish protected in
their incubators, we hope to provide students
with an opportunity to grow and mature in a
natural setting. The students, through programs
like Indian Summer, are developing tools and
skills to deal successfully with rapidly changing
environments. From our Tribal heritage, we offer
the students knowledge of experienced Elders,
stories and traditions from the past, and
encouragement for the future.

Bringing a cultural mix of students together
allows young people to begin to understand one
another by working toward a common goal. Our
Indian Summer projects are a way to foster the
growth of ' sh and offer a setting where students

can open their perceptions to different cultures by

listening and effectively communicating beyond
all barriers. We can learn about the fish and the
environment by doing it together. Did the
students learn about fish? Did they learn more
about themselves? Yes, I think so.

I would like to think that the project is making a
difference for both the fish and students’ lives.
From these projects, I have seen students grow
more confident and bond with each other. Two
of the students completed the full 10 weeks of
the program, and the fisheries department has
shown interest in hiring our students because of
their ability to build the incubators and record
data. Some students are doing well and some are
struggling. This is life. I wonder about the
young fish. Are they happy? Are some
struggling? The answer is probably yes to these
questions.

‘\




Fish Tssues —~
We Are Making Progress

eaching home streams to spawn
is a difficult journey for salmon
and trout. Dams, land use, and

igei lessen the chances of the fish
reaching their birthplaces to spawn. In the past 3
years, however, progress has been made to
improve the climate for fish recovery. Measures
have been taken to provide a balance for the
young salmon and steelhead by improving river

increasing po

conditions for migration during the spring and by
providing cool water when needed in the fall to
improve steelhead and fall Chinook runs.

Dams

Hydropower projects block the fish’s movement
up and downstream. For fish trying to move
upstream, a dam poses an impassable barrier
unless fish ladders and mechanical lifts are
provided. Fish moving downstream are often
killed in the dam’s turbines unless a spill

flow or bypass is provided. Currently in

the Columbia River Basin, 150 dams

are in place.

Based on a study from the Natural
Resources Conservation Service
(NRCS), Sierra Club, and American
Rivers, there are a number of
alternatives that help the fish to

make their journey up and down the
rivers. In the past, fish would travel 2
to 3 weeks to reach the ocean; it now

takes 2 months. Three cost-effective steps
to aid the fish

would be (a) spilling the fish past the dams,

(b) drawdowns, and (c) adjusting flows. A
combination of these steps will make our dams
safe for the fish. By drawing down existing
reservoirs, increasing river flows to a rate nearer
the natural level, and allowing for spilling water,
young fish will have a greater chance of survival.

Spilling water allows young fish to pass over a
dam without going through the deadly turbine
blades. Drawdowns release water from reservoirs
allowing fish to be carried by the current instead
of waiting in still pools, and flow increases the
speed of the river making it easier for young fish
to get to se: quickly.

T es/y Water

Eggs hatch in stream

i Alevina remain
gravel in 1-3 months

in stream gravel

1-5 months
Fish spawn in freshwater stream Fry emerge in
spring or summe

Juvenile fish live in
fresh water a few days
to 4 years, depending
on species '.m({ locality

Smolt migrate to ocean usually
in spring or carly summer

Fish spend 1-4 years in ocean
-
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T

T
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Salt Water
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Fish traveling to home streams in Idaho encounter a number of dams. The dams highlighted are under consideration for removal.

The 1997 spring runoff was projected to be near
the largest on record for the Snake River and in
the top 10 of historical record for the Columbia
River. Spilling the water over the dam’s spillway
can help young fish get past the dams, but too
much water spilling over the dams increases
levels of dissolved gas in the water, which causes
severe problems in the young fish. With 1997’
high flows, controlling the excess water will be
crucial to fish operations. It will be interesting
to see the results.

Recently in Idaho, consideration is being given
to eliminating four Snake River dams: Lower
Granite, Little Goose, Lower Monumental, and
Ice Harbor. The John Day Dam in Oregon is
also under consideration. A four-state council is
weighing a proposal to remove the dams
sometime early in the next century. The final
decision is up to the National Marine Fisheries
Service (NMFS), who is empowered to enforce
the Endangered Species Act and is charged with
developing a salmon recovery plan for the entire

Northwest. This year the NMFS placed wild

IDAHO



Idaho steelhead on the threatened list under the
Endangered Species Act.

The Idaho Water Resource Board held three
informational meetings in November to see if
there was sufficient support to file for minimum
stream flows on the lower Salmon and Jarbidge
and Bruneau Rivers. Minimum flows help
maintain flow instream for threatened and
endangered salmon and steelhead during critical
periods of their life cycle. It also prevents future
excess diversion of water. The flow protects water
quality and preserves the natural character of the
river and riparian area. Three minimum
streamflow water right applications were
originally filed with the board by Idaho Rivers
United in 1994.

Land Use

Land cultivation, roads, overgrazing, forest
removal and fires, lumber and mining operations
contribute to the lack of natural ground cover
that provides slow drainage into streams,
maintaining even flows and temperature. In
semiarid climates such as Idaho’s, more water is
diverted in the summer for irrigation, resulting in
lower, often inadequate flows for fish.

The 1996 Farm Bill included a provision to help

landowners establish conservation buffers, which

include riparian areas along rivers, streams, and
wetlands. The U.S. Department of Agriculture

(USDA) is committed to helping farmers and
other landowners - reate 2 million miles of
conservation buffers by the year 2002. The
National Conservation Buffer Initiative was a
multiyear effort led by the NRCS in cooperation
with USDA agencies—Farm Service Agency,
Cooperative Extension Service, and the U.S.
Forest Service—state conservation agencies,
conservation districts, agribusinesses, and
agricultural and environmental organizations.




Pollution

Streams and lakes are often receptacles for
domestic and industrial waste. Sewage, oil,
mining, and pulp and paper mill byproducts
are discharged into streams and lakes. The
damage is smothered or destroyed bottom
aquatic foods and reduced water oxygen
supplies, increased acidity, and unhealthy
fungal growth. Toxic wastes cause dangerous
cumulative effects and radioactive wastes raise
stream temperature above the aquatic
organism tolerance.

Can anything be done about this pollution?
Yes, we can all work together to reduce and
prevent this type of pollution, called nonpoint
source pollution. This pollution results from
a variety of human activities on the land, such
farming, energy production, construction, and
livestock operations. We all contribute to this
pollution and may not even know it. Some of
these activities are federal responsibilities, like
ensuring federal lands are properly managed
to reduce soil erosion. Some arc state
responsibilities, like developing legislation to
govern mining and logging, and to protect
groundwater. Some activities are handled
locally by zoning or erosion control
ordinances. Each individual can play a role
by practicing conservation and by changing
everyday habits, like practicing recycling.

The Environmental Protection Agency
(EPA) is forming partnerships with
stakeholder groups to encourage voluntary
incentives on nonpoint source water

pollution. The current partnerships include
the National Association of Wheat Growers,
National Pork Producers Council, National
Cattlemen’s Association, Southeastern
Poultry & Egg Association, National Marine




Manufacturer’s Association, International Marina
Institute, National Association of Homebuilders,
and the National Golf Foundation. The EPA
works with these associations to adopt
management practices that reduce nonpoint
pollution by their memberships. In the 33/50

Program, the EPA asked industry to voluntarily
refocus corporate policies and help meet program
goals in reducing toxic chemical releases (in 1995,
for example, total reductions reached 55%).

The environmental benefits of recycling are

becoming well known. Many businesses,
governments, and households are collecting
discards for recycling, and recovering more
materials than ever before. Over one-fifth of the
municipal solid waste generated in our country is
currently recycled or composted (EPA;
www.epa.gov/docs/WhatsNew.html.).

All other problems aside, hatch success and
natural production must be increased to allow
enough of the smart, strong fish to survive the
journey downstream to the ocean and later the
return to their spawning beds. Our objective is to
increase the percentage of fish hatched with a
naturalized upbringing, understand natural
fisheries production and mortality factors, and
test different devices to enhance this
environment.
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Projects for 1997
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environment that fosters learning and teaches

good way to show students the

utility of science is to teach it as

a problem-solving activity
(Gilliland 1988). At the Shoshone-Bannock
High School, we are using the environment as
our classroom. Because Mother Earth is our
home, what better place to teach the students!
Starting with the environment, students can learn
the scientific method of making a hypothesis and
drawing conclusions from the evidence. This
year we invited students from Shelley, Hillcrest,
Idaho Falls, and Leadore High Schools to work
with us on our group problem-solving
experiments. As educators, we are building an

respect, curiosity, problem-solving skills,
information gathering skills, and recording
techniques. Students learn that the scientific
method is a naturally occurring event; it happens
every day in their lives.

There is much evidence that the educational
experience needs to be improved for all students.
Low levels of achievement, teenage suicide, and
adult unemployment indicate the need for better
education (Gilliland 1988). There are many
causes for lack of achievement. Poor self-concept
and lack of motivation on the part of the student
may be largely responsible.




A publication (1996) by the Idaho Committee on
Indian Education listed several goals and

recommendations for improving Native American
education. These goals include (a) preparing
Indian children for future educational experiences
by providing early childhood education programs
that are culturally, linguistically, and
developmentally appropriate; (b) establishing a

school environment that respects, maintains, and

promotes Native American values, languages, and
traditions; (c) encouraging Native American
parents, Tribal officials, and community leaders to
participate in the education of children; and

(d) raising the self-esteem and cultural pride of
Native American students.
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and

e believe that student

projects, such as Indian

Summer, is a step toward
increasing student motivation, participation, and
self-esteem. Projects like these encourage
students to think independently and to interact
confidently in group situations. Much like the
struggling salmon and steelhead, Native
American students have many hurtles to cross
and need a healthy, safe environment in which to
grow and thrive. We firmly believe that the
Indian Summer projects are reaching these
objectives, not for just Native Americans, but for
all students.

The Indian Summer team developed three goals
to help increase the hatch rate of salmon and
steelhead in Idaho waters:
1. Examine current fish populations and
habitat conditions
Determine what factors may be affecting
fish populations
Address the factors limiting fish
populations.

The following objectives were formulated to help
students reach the goals of the project:
1. Test the technology tor successful hatching
Increase cgg to fry survival
Determine optimum incubator densities
and configuration
Minimize cost
Minimize process

Minimize handling of fish

Test new equipment and designs
Increase community education and
involvement.

Since the streamside egg incubation project
started in 1995, we have expanded from 4 to 20
sites. The 20 project sites are in the Salmon and
Challis National Forests; Leadore, North Fork,
Challis, Yankee Fork and Salmon/Cobalt
districts; Sawtooth recreation area; and extend
over 200 miles within the Salmon River Drainage
and on private lands. The project was divided
into two areas: the north-end sites (downstream
from Challis) and the south-end sites (upstream
from Challis). The Shoshone-Bannock team

" coordinated efforts for the south-end sites, and

the Idaho Model Watershed Project, Forest
Service, and Idaho Fish and Game coordinated
efforts for the north-end sites.

|
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ased on the success of the 1995

and 1996 projects, the students

decided to use the same methods
in 1997 for the south-end sites. They used a
modified incubator box and Whitlock Vibert
(WYV) boxes to hatch stezlhead eggs obtained
from the Pahsimeroi and Sawtooth hatcheries,
and Slate Creek fish trap weir.

For the south-end sites, two new devices were
added: the solar-powered fish data logging
device and an upweller. The fish data logging
device was powered by the sun during the day
and by battery at night. Its purpose is to show
when the fish moved. The young fry moved
between 11:00 p.m. and 5:00 a.m. This was
important because it showed us that the fish were

Jordan/Scotty box

RED J97 0140

beginning to act like wild fish, even at the fry
stage.

The upweller incubator is designed using a
5-gallon bucket, perforated plate, and irrigation
diversion screen materials. The objective of the
upweller was to see if its use would help solve the
sediment problem. It was successful. The
sediment settled on the bottom of the bucket,
and the clear water remained on top.

For the north-end sites, different types of
Washington State remote site incubators,
Canadian Jordan/Scotty boxes, and the
homemade Crystalex bucket upweller, in addition
to the refrigerator incubator with WV boxes were
tested.

B ) R . b PRI




Because of a variety of natural conditions and the
new devices tested, the south-end live hatch rate
was 80% as compared to the 90 to 95% rate we
saw last year. The north-end live hatch rate
dropped to 62% this year from 70% last year.
The drop in the north-end sites’ success resulted
from not only new device tests, but also from
water flow losses.

Whitlock Vibert Box and Hatch Box

The original Vibert box was developed in France
in 1950 by Richard Vibert. The students’ WV
box is an improved version of the original WV
box. It is larger in size than the original, uses
more current materials and design, which
improved its function. The box can be used for
trout, salmon, and char eggs in any water that
supports the species. The WV box is constructed
of polypropylene and measures 145 x90 x60 mm.
The sides, top, and bottom are various sized and
shaped rectangular slots for water circulation,
desilting, retaining and releasing the eggs and fry,
and prohibiting predators from entering the
hatch box. The incubator portion of the WV box
protects the eggs until they are hatched. After
they are hatched, the fry remain protected from
predators in the nursery until the yolk sac is
absorbed. Then, the fry escape through the slots
and feed in pools and riffles of the stream.

The top lid of the WV box has sixty

3.5 x 13 mm slots for water circulation and
swimup fry escape passage. It also restricts
predators and works as a desilting mechanism.
The flap of the top lid opens into the incubator
and has sixty-nine 2 X 2 mm vents also for
circulation, ventilation, predator protection, and
iilt retention. The incubator compartment can
hold one or two layers of approximately 250
salmon eggs or 500 trout eggs. Typically, hatch

success in the WV boxes averages from 75 to
95%. Fry that successfully leave the WV box and
enter the stream average from 20 to 50% of the
original number of eggs.

For the streamside incubator, the students
modified the interior of an old refrigerator.
Acrylic dividers and rocks were placed in the
bottom of a refrigerator so water flowing through
it created currents similar to a small nursery the
stream. Water from the stream was supplied
using 1-inch diameter polyvinyl chloride {epviey)
piping. The students also built an oxygenator

Whitlock Vibert box

(side view) (front view)
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B. Top lid flap
C. Incubator compartment

D Nursery compartment
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Trout streamside incubator

'
Oxygenator W m?
¢ supply

(must be larger LN

than water y
Stoohil PVC/

Reinforcing spacers placed so
water flows over and under

Remove gasket at
top and bottom

rmit ventilation

Support pipe
no water

P ‘ /outlet
S
e

pipe AR
1n case R
aerator

clogs

3/4 in. dia.

Dividers placed with white
RTV silicone sealant

Reflector
plate

Refrigerator camouflaged
and placed on wooden pallet
to prevent rusting

Clear acrylic dividers
spaced to accommodate

WV boxes Fry exit here

Gravel layer into stream

(Flaming Gorge/Lower Green River Chapter, Wyoming Trout Unlimited, Bone Draw Project)

and aerator with PVC pipe. A 2-inch diameter
outlet pipe was used to control the water level
and allow the fry to exit the incubator. The total
cost of the converted incubator was $60.50. The
incubator was camouflaged and placed at the side
of the stream on a pallet to prevent it from

rusting. The WYV boxes fit along the sides within

the incubator.

Unlike hatcheries, the incubator using the WV
boxes allows the eggs to survive in an almost
natural environment. Once the eggs are placed in
the box, they are not handled again by humans.
Much like natural spawning, eggs in the WV
boxes are subject to random mortality, which

Eggs at the fry stage.

outlet pipe
raise or
lower to
control
water level

Seal for

vacuum

6-in. WV boxes

6-in. WV boxes
(top view refrigerator)

RED J97 0139

allows the stronger, ‘smart’ fish to develop greater
survival skills. The new fry, protected in the
incubator, develop a more advanced yolk sac,
producing stronger, mature fry, that after leaving
the box, have a better chance of survival from

natural losses.
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Locations and numbers of incubator devices for the 1997 project.
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Fish Data Logging Device

The fish detector device shown is a working
model of a fish detector built and field tested by
the Shoshone-Bannock Indian Summer III
project team. This detector monitors the
outflow from the streamside incubators. Any
fish leaving the hatchery are detected and
logged, allowing data to be collected on the
migration habits of newly hatched fish.

A narrow channel houses an infrared emitter and
detector to detect passing fish, and a bypass
channel carries any hatchery outflow not able to
pass through the detector channel. Fish are
prevented from traveling through the bypass
channel by a screen placed in the inlet and outlet
of the device.

The detector is assembled with standard
irrigation-type PVC fittings and pipe. The box
mounted at the top right is the junction box in
which wires from the emitter and detector are
spliced to single shielded cable that runs to the
logger apparatus. This particular unit is fitted
with a calibration pot and jack to make setting
up the monitor in differing light easier.

The fish screen, used to make fish exit via the
Water flow
detector

detector channel, is made from a piece of nylon

Fish data logging device

Short range —>
alarm pager
transmitter™

Telemetry
interface”™

o\ —<— Solar battery

Solar power supply
(w/battery backup)

—— 4 conductor
power cable

Detector processor
and darg logger
electronics

mesh. The material is cut to just the size needed l
to fully fit the inside circumference of the “I”

fitting. The seam where the two ends of the

plastic meet are positioned at the bottom of the Stream
fitting, 180 degrees away from the bypass outlet. Z‘UE;\
The largest feeder pipe going into the hatch box line

is 1 inch, so a 1.5-inch pipe is used for the T
fittings and bypass section. Two-inch assemblies
are also used because many of the discharge

pipes in the newer hatch boxes are constructed of

P inch BN@"

Fish

Fish hatchery box

detector

* Items marked are optional system elements

(http://pw1.netcom/~t-rex/fishdata.html)

Overflow water with
migratory hatchings
returned to stream

RED J97 0133
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Fish detector

Infrared photo detector Fish screen

(http://pw1.netcom/~t-rex/fishdata.html)
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The detector channel is constructed from
0.75-inch PVC pipe, fitted to the rest of the
detector assembly with two PVC reduction
fittings. The channel is painted black on the
outside so no light will enter the channel around
the sensors. An infrared emitter and detector are
inserted into the channel through two small holes
drilled exactly opposite of each other in the PVC
pipe. Tightly twisted lead wires run to the
junction box at the top of the assembly. When
operating, the infrared detector is illuminated by
the emitter and biased just beyond the switch-on
point.

Anything interposing itself between the emitter
and detector will cause the detector to switch off,
signaling the presence of something in the fish
gate. The majority of the fish traveling the
detector channel will do so in the middle, because
the velocity of the water is quickest there, as
opposed to the area nearest the inside wall of the
pipe. A single infrared detector pair covering the
middle of the channel seems to detect the
migration of fish satisfactorily. The unit is used
to detect and measure migration patterns, not
count fish, and the detector seems well suited to
this use.

Using this fish data logging device, we found that
the fish departed at about the same time of day
(11:00 p.m. through 5:00 a.m.) at the first of the
month (8/2/97 through 8/9/97). With the aid of
the logging device, we saw that the fry left the
hatch box at night, when it was cool. This was
the best time for them to survive on their own.

Upweller Design

Upweller incubator devices were evaluated at the
north and south-end sites. The upweller was
designed using 5 to 10-gallon plastic buckets or
50-gallon barrels with lids. The buckets have
inlet and outlet pipes to allow the water to run
through. Inside the bucket, there is water
diffuser, filter screens, substrate, and up to 5 egg
trays. As the water flows through the bucket, the
bottom filter screen keeps sediment and leaves
from settling in the egg trays. The plastic egg
trays hold the eggs until they hatch. Once the
eggs hatch into fry, they drop through 1/4 x 1/2-
inch slots in the trays to the artificial substrate
layer, which are plastic fortune cookie-shaped

Students at Fisher Creck incubator.
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Upweller device
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H

)

Inflow pipe
Water diffuser
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(Washington State Remote Site Incubator)

pieces, in the middle of the bucket. The
substrate keeps the fry above the sediment that
has settled in the bottom of the bucket. At the
bottom of the bucket, there is another filter
screen with a 1/4-inch layer of pea gravel that
keeps the bottom layer of sediment from the fry.
The fry exit the bucket through the outlet pipe
to enter the stream. Homemade versions of the
concept were made using Crystalex buckets.

Assessing Fish Habitat

and Stream Conditions

In accessible waters today, fish populations
should be maintained by natural production
alone. Everything possible should be done to
enhance breeding, such as adequate protection
during spawning, making spawning beds easy to
reach, and ensuring healthy stream conditions.
Following their natural instincts, salmon and
trout inhabit streams and lakes because the food
and water conditions are favorable. For this
reason alone, every effort should be made to
protect and maintain the balance of fish in Idaho
waters.

Physical and chemical stream conditions are
important in producing and distributing salmon
and trout. Temperature, water clarity, flow, and
oxygen contribute to healthy streams.

To learn to effectively manage and enhance fish
populations, the students gathered basic physical
and biological data. With the help of
community mentors, they analyzed the data to
determine population status and factors limiting
fish production.

Table 1 shows the life history survival rate for
three steelhead production strategies: hatchery,
wild, and incubator. The difference between the
hatchery and incubator in the number of adults
produced is minimal; however, the difference in
production cost is large—the hatchery is more
expensive than the incubator.

Table 1. Expected life history survival for three production strategies. Starts with 40 steelhead (20 males, 20

females); progression from left to right.

Survival
rate (%)

Survival
rate (%)

Strategy Eggs Eyed eggs

Fry Surwvival

Survival Adults

rate (%)

Smolt
rate (%)

Hatchery 100,000 95 95,000 95

Wild 100,000 == == 10

100,000 95 95,000 95

Incubator

90,250 95
10,000 38
90,250 38

85,750 3/10 258

3,800 6/10 23

34,300 6/10




Sweamside [Data
Collected by Students

he students conducted five streamside
tests: (1) temperature, (2) nitrate
(NO,), (3) dissolved oxygen (DO),
(4) millimeter (mm) size of the eggs and fry,
and (5) pH acid or base readings in the boxes
and stream. The boxes were monitored daily for
10 days and then weekly for 60 days. A

summary of the results follows.

Temperature

Temperature was measured to see if the hatch
boxes would hold temperature consistently. We
found that they did, with temperatures ranging

from 3°C (Basin Creek) to 10°C (Fisher Creek).
The temperatures remained consistent every day
during the project time (62 days). We had

extremes in outside temperatures from -2°C

(upper West Fork) to 23.3°C (lower West Pass).

Spring temperatures remained the same.
However, we had a wet summer, which resulted
in high amounts of sediment and fast moving,
muddy river water. Although some of the
streams were high in sediment, all the fry had
exited the hatch boxes before that time.

Nitrate

(NO,) was measured to indicate (1) possible
pollution in the streams and (2) pollution of fry
in the hatch boxes. We wanted to know if the
longer the fry spent in the boxes, would they
make a greater concentration of their own
pollution, and if those concentrations were toxic
to the fry. We found that the majority of the
boxes were at 0 mg/liter. A few of the boxes
reached 1 mg/liter, but this was at the end of
the study time.

Dissolved Oxygen

DO was monitored to make sure the eggs had
enough oxygen to sustain life. The range was
high as one would expect in a mountain stream.
We were interested in knowing if levels of DO
would drop in our incut:ators as time went on.
They stayed the same. Ranges were from

8 mg/liter to 12 mg/liter (upper Cleary Creek
to upper West Fork).

3—-‘-—;——-_’_—__._————-——-'_\
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Millimeter Size

The size in mm was used to monitor growth of
the fry. We were interested in knowing if their
size continued to increase once the eggs were in
the hatch boxes. Remember, we do not feed the
fry once they are in the boxes. Ranges were from
0 mm (6/10/97) to 20-30 mm (8/10/97). We

noted good growth during the project time
(62 days).

Acid or Base of the Stream

The pH of the stream is important to the well
being of fry. We were interested in knowing if
the pH of the fry in the boxes would change as a
result of their environment. We saw no change

in stream versus the boxes. The range was 7.0 to

8.0 in all boxes.

Summary of Data
Table 2 summarizes the results of the streamside
incubator project. The high school students
gathered the data for the south-end sites. This
area is located below the Galena Summit to the
White Clouds area (East Fork of the Salmon
_River). The students had 560,435 eggs
' and the hatch rate was 89.37%.
5 The north end consisted of the
lower Salmon River
country, mainly from
the Middle Fork
to Challis

and was

jointly carried out by private landowners, Idaho
Model Watershed Project, Idaho Fish and
Game, and the Salmon and Challis National
Forest staff. The north-end sites had a 62% live
hatch rate and the south-end sites had an
89.37% live hatch rate. The hatch rates for all
areas in the study are shown in Table 2. The
map on page 14 shows the hatch box locations.

1997 Indian Summer III Science Action Team.




Table 2. Summary of results of the Salmon River streamside incubation project. (WV boxes and refrigerator
incubators used except where noted).

Area Box No.  No. eggs No. hive fry Hatch Comments
rate (%)

North-end Sites
Morgan Creek 50,000 49,000 98 Optimum conditions

Hayden Creek Drainage

Ford Creek 25,000 28,750 Optimum conditions
Deer Creek 25,000 350 Loss of flow

Bear Valley Creek 8,000 7,760 Optimum conditions
Bear Valley Creek Spring 77,700 7,500 Loss of flow

Indian Creek g
Ranch il 25,000 2,500 Loss of flow
Spring 1 box/1CBU 25,000 22,500 1 optimum conditions/1 loss of flow
Beaver Creek/Trail Creek 2 50,000 Not operated in 1997
eggs planned

Live hatch rate for north-end sites 440,000 254,000

South-end Sites
Sandy Creek Slough 1 23,000 20,700 Optimum conditions
Turner Slough 1JSB 5,000 4,800 Optimum conditions
Carmen Creek 1 25,000 5,000 Sediment problem
after runoff 12,400 11,500
Freeman Creek 18and2 25,000 24,250 Optimum conditions
Squaw Creek 1and 2 56,000 53,200 Optimum conditions
@Bls
1, 5-gal RSI
Owl Creek il 50,000 30,000 Optimum conditions
1, 5-gal RSI
Pahsimeroi Hatchery ; 8,000 %520 Optimum conditions

1, 5-gal RSI
Gold Creek
Gold Creck
Valley Creek
Valley Creek
Basin Creek
Basin Creek
Basin Creek
Cleary Creek

20,300 19,869
20,200 19,824
25,000 24,648
25,000 24,583
34,000 26,269
36,400 34,364
30,000 24,041
37,400 34,547
Cleary Creck 30,000 28,409
Cleary Creek 2,400 2,304
Upweller 800 647
Slate Creek 1 34915 33,866
Slate Creek 2 and 3 67,320 65,180
Fisher Creek il 35,000 17,406
Lower West Pass Creek 25,000 24153 Notes:

Upper West Pass Creek 25,000 23,809 JSB= Canadian Jordan/Scotty Boxes
West Fork Yankee Fork 27,500 26,704 j
st Bl Vanliee Botl: 30,000 21,300 RSI= Washington State Remote Site Incubator
West Fork Yankee Fork £ 29,200 28,750 CBU= Crystalex Bucket Upweller

West Fork Yankee Fork 25,000 20,200

WK FE WNDREDNDRPE NP

Live hatch rate for south-end sites 560,000 501,000
Total 1,000,000 755,000 76
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steelhead hatch rates. This is our first attempt at
placing salmon eggs, and we hope that it is as
n the fall, we will be placing Chinook fruitful as the steelhead project. This will also be
salmon eggs in Warm Lake, the the first time we have used the streamside
headwaters of the South Fork of the incubators and WV boxes in the winter. The
Salmon River and its tributaries. The salmon fry ~ salmon placement project is managed completely
will leave the hatch box in February 1998. We by the Tribe. We will maintain and care for all
will then have data to compare the salmon and these salmon eggs.
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As you can see, the traditional thinking of the American Indians is a major factor in the way they think
about saving the salmon. Their desire to maintain a salmon population that is viable protects their
immediate needs, and also the needs of the future, American Indian or not. —Ted Strong, Columbia
River Intertribal Fish Commission

t no other time in the century, have

Native Americans been in a position to

influence changes in education and fish
recovery programs. Native American communities are
bringing forward traditional natural law systems for the
sake of future generations and all living things. By helping
students to learn ecological wisdom through seeing and
listening, we can pass down information through ritual, art,
and practical example. Hands-on learning, seeing results
from their efforts through experiential learning enhances
their science and math skills and provides our children with
valuable tools to meet the future.

It is a great honor to work with the youth of two tribes: fish
and students. Change must come from within, and change
takes time. Achievement for the fish and students means the
same thing. Achievement is accomplishment through ability,
effort, and courage. Achievement is creative contribution
and giving. The Indian Summer students are achievers.
They are working for the good of the fry and to help
themselves. In return, they are giving back to society

by surviving, making a good life, taking care of

family, and being life-long learners. They are

learning to give, and this is what is important.
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10 this day I can recall,
The best summer Ive had of all,
The winding rugged roads,
And all the memories that it holds,
Is up to me to be told,
Blue mountains and green trees,
All around as far as the eye can see,
And then the hidden dusk comes crawling in,
The day is almost at the day's end,
Hamburgers and hotdogs on an open grill,
Soon our hunger is fulfilled,
Around the fire everyone gathers,
Laughing and talking seems l1ke for hours,
Rain, hightning and thunder says 1t's time to rest,
Away in our tents we are nodding off,
The rain and the thunder's story is the last we hear,
We fall asleep but not for long,
Soon the birds awake and sing their morning song,
Then off in the distance I hear "First wal: up calll’

And just then a new day filled with freedom starts for all.
—Autumn Pratt

The Indian Summer project is part of the Shoshone-Bannock Tribe program called Dance of the Salmon, which undertakes
environmental studies and encourages tribal students to use their skills to build a better future.

Printed on recycled paper.
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Beaver Plantation Takes

Place In Lincoln Creek |

by Nellie Broncho

of the News

On Xugust 7, the Tribal Envi-
r(mmcn('ul'Fnrcslr_v Department re-
leased two young adult beaver at
Wood Creek in the Little Indian area.

“This was one of the four crecks
we surveyed this summer with Sum-
mer Youth participants,” said LaVern
Broncho, Sr.. environmental techni-
cian. “The beaver were trapped off the
reservation on property of a private
landowner at Aberdeen, Idaho. He had
a family of beaver which was becom-
ing a nuisance building dams in his
canals. He was going to shoot them,
but he heard about our beaver pro-
gram through the Spil Conservation
Service in Aberdeen, and when envi-
ronmental coordinator Jim Reed, and
I paid him a visit he liked the idea of
replanting them on the reservation.”

“Tony Galloway, chairman of
the Land Use Policy Commission, is
pushing for recharging reservation
ground water,” continued Broncho.
“Letting water percolate through

springs again without letting it go off
the reservation, using beaver to do
that. When beaver dams are created,
the water soaks info the acquifer and
recharges itself. Using beaver, we are
putting pieces of the puzzle back to-
gether on the reservation. Birds will
come back and native plants. It is
amazing what beaver can do. They
are building ponds for us and keep-
ing our water on the reservation.”

Broncho noted that fall is a
good time to start transplanting bea-
ver. “They will stay and make a
home. Their instincts tell them to get
ready for winter. They make homes
of whatever is available; sagebrush,
willows, cattails, and even rocks. If
they were transplanted during the
spring or summer, they might migrate
out of the system,” he said.

“When we released them at
Wood Creek, we held a cedar cer-
emony,” said Broncho. “W& will
bring more beaver there as soon as
we start trapping again. We will take
photographs at Wood Creek and

again next year to see how they have
progressed. We will notice the grass
and.tress coming back and morc wa-
ter in the creek. Once the beaver start
cstablishing ponds, we will start plac-
ing side stream incubators a ycar and

reintroduce Yellowstone Cutthroat

natives.” ;
“The resetvation is growing,”

he said, ** and there is a need to re-

store beaver habitat for the future in
the mountains. Stream banks will be

reestablished because of beaver dams,

which will draw in deer and elk and
native birds.” :

Broncho emphasized that he
wished to caution tribal hunters not
to shoot any beaver, they may see, in
the mountains because they are im-
portant to improving the environment
in a natural way. Also, according to
legend, beaver are “the little people.”

Indian legend tells of Beaver
having a large, flat hairless tail be-
cause when he was challenged by
Otter to build a slide, Beaver did so
by sitting on his tail going downhill.
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Lavern Broncho, Sr. environmental technician watching over trapped beaver

At the time when everything was a
huge sea and there was no land. Bea-
ver along with Muskrat and Otter
played a part in the creation of the
world. Legend says, Apa, who lived

above the clouds, sent each of the ani-
mals in turn to find out what was un-
der the water. After Beaver and Otter
failed to find anything, Muskrat dived
and came up with a ball of mud on

his nose. Apa, took the mud and cre-
ated the world from it. That is how
the world came to be.
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Bruce Smith demonstrates how best to operate the beaver

| to r: Laverne fbewark, Jim Reed and Bruce Smith. (Sho-Ban News Photo).

Land Use Advised On

Env1r0nmental Issues

Geri Hootchcw of the News

.. Bruce Smith, Fisheries Biolo-
gist for the Salmon/Challis National -

Forest was in Fort Halt August 13-15,
1998 to view different areas of the
reservation and advise the Land Use

and Environmental Departmentsona -
variety of environmental issues they

are dealing with.

On Thursday, the 13th a trip was
made to the Mount Putnam area where
Tony Galloway, Land Use Commis-
sion Chairman, Curtis Farmer, Land
Use Commissioner and the Environ-
mental/Forestries Department showed
Smith around the on-going Putnam
Project. Smith stated that there are a
lot of Land Management issues, from

_mine pollution as well as burns Wthh

could cause erosions, but there are
many opportunities for improving the
conditions in the area. He named as
number one the need for a manage-
ment plan to define objectives and
goals. Environmental/Forestries has
this plan in the completion stage. At
the end of the tour Smith summarized
by saying the Spring Creek area needs
to be maintained, the Jeff Cabin
Creek area needs to be improved and
the Wood Creek area needs to be re-
covered through management of the

. beaver population. His feeling was

that a goodijob is being done by those
involved in the Putnam Project and
loaned two beaver traps to save the
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traps he is loaning the Environmental/Forestries Department.

Department from having to purchase
any for the beaver relocation.
Smith was very helpful with the

_advise and suggestions he gave dur-

ing his stay here. One comment he
made in regards to the beaver was:
“Anyone can kill something. How
many can create something? If a per-
son wants to show their skill they
should get out and create something.”
Creating is certainly what the Putnam
Project is doing and they continue to
invite Tribal members to join them by
identifying areas where nuisance bea-
ver need to be relocated, not killed,
so they can do the job nature intended
them to do.




1998 Volunteers - - Thank You!l!

Polly Wilson- aka - Momma
Dick Northrup
Stephanie Hagopian

Ty Marks

David&Kelley Martin
Deshawn & Ron Mitchell
Jan Fredrickson

Michael Conn

Ken Haraldson

Special thanks to:

Jerry Bolinski, Mike Ernest, and the “Rangers” at Quincy
Reservoir and Dr., Bryan Michener.

Aurora cares!

Stephanie Hagopian (center) came
all the way from Massachusetts to learn how to live trap
beaver. See page 4. On this day Jerry Bolinski (left) and
Bill Belt (right) of Aurora Waste Water, were giving us a
hand with beaver they'd asked Wildlife 2000 to
relocate. Stephanie said she wished officials in MA cared
about beaver and were as cool as those in Aurora

WOW ! wildlife 2000, with the help of wonderful
volunteers, live trapped_forty two beaver this year! See
trapping season highlights. Page’s 4,5,6

Home Sweet Home

wildlife 2000 also wants to thank the “beaver smart’
people who welcomed the beaver into their lives and onto
their property.

Vic_Barnes, a recently retired biologist from the U.S.
Department of the Interior who now lives on a ranch his
great-grandfather homesteaded near Westcliff, wanted
beaver because he not only realizes their benefit to the
land, but because he simply enjoys watching them.

Jerry Rapp of Rapp Guides and Outfitters, wanted beaver
relocated to his property near Mancos Colorado. He
needed them to raise the water table, stop soil erosion and
create habitat for wildlife. See Page 5

Dr., Bryan Michener wanted beaver relocated to property
in Estes Park because, like Wildlife 2000 president
Sherri Tippie, Dr. Michener believes in the beaver and
their vital role as a “Key Stone” species.

wildlife 2000 also relocated beaver to property who's
owners wish to remain anonymous

HAPPY HOLIDAYS !

WILDLIFE 2000
P.O. Box 6428
Denver, CO 80206

(303) 935-4995
Fax (303) 935-3525
Widife2000@ aol.com




Spreading the Word
by Sherri Tippie

When Stephanie Hagopian, Living With Wildlife Program

Coordinator for the Massachusetts Society of the
Prevention of Cruelty to Animals (MSPCA), invited me to
speak at a conference she was organizing, | was honored
to accept. The conference, Solving Human-Beaver
Conflicts, was held in Methuen, MA, and was co-
sponsored by The Humane Society of the United States
(HSUS).

a little background. . .

In MA beaver can't be relocated. If they're perceived a
nuisance, the only option is to hire a trapper who kills them.
However, the people of MA banned leg hold, snares and
Conabear traps so only humane traps like Hancock traps,
which Wildlife 2000 uses, or Bailey traps, can be used
to catch beaver. Many trappers are afraid of the Hancock
and Bailey traps saying they’re too big, they don't work,
and they're so dangerous you have to wear a hard hat
when you set them. Trappers who do use the humane
traps are accused of not being humane when they kill the
beaver. One of the reasons Stephanie and HSUS
organized the conference is because a trapper, after
catching a beaver in a Hancock trap drowned the beaver
and the whole thing was shown on TV. Many people in
MA were outraged and one of the big questions being
argued was. . . is drowning a humane way to kill a beaver?
Plus, instead of educating the public about beaver and
offering options to dealing with beaver/human conflicts,
the MA Dept. of Fisheries and Wildlife have adopted a
hands off approach that some believe is a way to punish
the people who voted to ban cruel kill traps.

who was there. . .

Stephanie invited a diverse group of people to the
conference, from trappers to animal rights activists, to
wildlife conservationists, and managers. She also amassed
a variety of speakers who covered different aspects of
humane beaver management options,
importantly, discussed the beaver themselves.

speakers. . .

Dr. John Hadidian, Urban Wildlife Coordinator at HSUS
opened the Conference with his interesting slides that
include a satellite view of North America. The slides, taken
over a period of time, show the lights of cities and towns
spreading across the landscape, as our population grows
uncontrollably, threatening to engulf the entire continent,

wildlife being the victim’s. )
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and most

Bill Bridgeland of Maryland has
been using humane methods
to solve human/wildlife
conflicts for 15 years. He
demonstrated the correct way
to wrap treesto protect them
from beaver and showed
some really innovative ways
to catch beaver when he
relocates them.

One of the things | covered in my presentation is how to
use the Hancock traps properly. | also talked about how |
first got involved with beaver, some of my experiences,
and why | believe the goal should be to coexist with them.

Hope Ryden, who's written many wonderful books or
wildlife, including Lily Pond, about a beaver family
interpreted an absolutely amazing video made by Dr.
Donald Griffin of Harvard Univ., a renowned anim:
cognition expert, who used a video probe to capture wha!
happens inside a beaver lodge. It was interesting to see
how active the beaver were inside their lodge and how
touching each other is a major part of their lives. It was alsc
fun to see the various creatures who shared the beavers
space from time to time. We saw two muskrats nuzzling
each other, and there was a little vole, a moth, and a mouse
who freaked the beaver out by biting him on the tail when
itwas in his way. It was extremely funny!

Laura Simon, with the Fund for Animals, talked about how
the public views beaver conflicts.

Sharon Brown of Beavers:
Wetlands and Wildlife
talked about some of her
experiences with beaver.
She had a captivating
gside show and her
husband, Joe Brown,
BW&W president, told
about some ot his
problems with the Nev
York Highway Departmer

Robert Deblinger, from the MA Dept. of Fisheries and
Wildlife, explained how to get a trapping permit.

Killing certainly isn't an easy topic to talk about or for
those of us who care about animals to listen to. I've gotter:
into some heated discussions with people who say dead i:
dead. Well, | agree but the way an animal gets dead,
forgive my English, makes a Hell of a lot of difference.
Euthanasia means an easy or painless death. Since, ir
MA, there’s no alternative to killing beaver, how they are
killed is of the utmost importance.




Dr. Patrice Klein, Director and Wildlife Veterinarian at the
HSUS Wildlife Rehabilitation Training Center, did an
extraordinary job in discussing a very difficult topic. If the
trappers who listened to Dr. Klein can make the death of
the beaver and other wildlife they catch easier and less
painful, important progress was made.

what a trip. . .

Stephanie also planned a field trip where experts, Skip
Hilliker and Skip Lisle, installed their beaver flow devices.

Skip Hilliker from Connecticut, uses PVC pipe, concrete

reinforcing wire and stakes to install a simple but effective
device that almost anyone can install if they are having
problems with beaver plugging up a culvert. It doesn’t take
too long to install, about 20 minutes, and it is simple.

Skip Lisle was named one of “the ten most intriguing
people in Maine” by Portland Magazine. He jokingly calls
himself a “construction biologist.” Lisle first did a slide
presentation showing various designs of the Beaver
Decelvers he’s installs for the Penobscot Indian Nation in
Maine. On the field trip, we watched as he actually installed
one of his Deceivers. Lisle’s device is more complicated
than Hillikers’ , but what Lisle created could almost be
considered a work of art. And it's both ‘functional’ and
‘beautiful’ On some of the Deceivers, Lisle installs a
deck like the one below , which prevents beaver from
plugging up the culvert and can be used for observing
wildlife or fishing.

This is one of Skip Lisle's more elaborate ‘Beaver

A success. .

My hat goes off to Stephanie Hagopian of the MSPCA and
John Hadidian at HSUS!  Their conference, Solving
Human-Beaver Conflicts was a great success. It was
educational, interesting and entertaining. Equally
important, friends were made. You may think . . . Right,
what about the trappers? (just kidding) | actually mean
the trappers too !  Maybe it happened on the field trip
when we were on the bus together. We all started talking
and telling stories and laughing. | loved it because walls
dissolved and a feeling of warmth and camaraderie
developed. | believe most of the trappers who attended
the conference want to do the right thing for the beaver. |
believe they would relocate beaver if they could. But they
can't, even though there are people in MA who want them.

1999 Colorado. . .

It was such a great conference and | was so happy to be a
part of it that | turned to John Hadidian and said, “l wish
we could do a conference like this in Colorado! He looked
at me and said, “Let's do.” | said, “FAR OUT!" On
September 6th through the 9th, 1999, The Humane

Society of the United States, Wildlife 2000 and Rocky
Mountain National Park will be putting on a conference at
the Holiday Inn in Estes Park, about beaver and how to
coexist with them and options for solving conflicts
humanely. We  will mail out information concerning the
conference as we get closer to the date! Hope we see
you there!!

Deceivers,’ it not only prevents beaver from

plugging up culverts, it's a great place to watch wildlife or to fish! Lisle will be at our beaver conference,
September 1999, to demonstrate how he deceives the beaver.
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Highlights - 1998
1998 was speciall Wildlife 2000 live trapped_forty
two beaver and relocated them to wonderful new homes
where they will create vital habitats for both wildlife and
human life, and two of our volunteers came from far away
to help out!

Stephanie Hagopian (MSPCA), wanted to learn how to set
the Hancock trap and live trap and experience relocating
beaver. In MA you can't relocate beaver you can only kill
them once theyre caught. So Stephanie came to
Colorado.

STEPHANIE GETS TO HOLD BEAVER KIT !

What an adventure. . .

While Stephanie was with us she learned how to set the
Hancock trap and even take the safety off. She live trapped
6 beaver and helped relocate them as far away a Mancos,
CO.

Pam Graves is from South Carolina. At home she has
beaver named Bucky that she and her husband Jimmy
raised from a kit. But, if you truly love beaver they way
Pam daes, to make life complete, you need to live trap
and relocated a few beaver too. Pam tells her story:

Trapping with Tippie
by Pam Graves

After several years of trying, | finally succeeded in making
my way to Denver to help Tippie relocate some of our fla
tailed friends. The first day | arrived Tippie had a huge
female beaver waiting, so we relocated her where the othe:
members of her family had gone, to property near Estes
Park.

Pam, gives Momma a last pat good bye
My first trapping experience came the next day. We drove
almost an hour to get to the site and when | looked at the
creek the poor beaver were living in, | couldn’t wait to get

- them out of there. The water was dirty and littered with tires,

shoes and other things that don’t belong in a creek! | knew
the 30 Ib traps were going to require some physical effort
and | wouldn’t admit it to Tippie, but, | thought the first thing
snapped up in that trap was going to be me! She was busy
setting the other four traps and politely didn’t call attentior
to the ridiculous sight | must have made. Then she said,
“grab a trap, rebar, nut-driver and the sledge hammer anc
lets put them in place.” “Right” | thought, I'll get that stuf

put the rebar between my teeth and jump right into the
creek!” However, Tippie already had her share of the
equipment and was heading down the bank.

| could hardly sleep that night for worrying. Had | securec
the traps and tightened the nuts well enough to keep the
trap from falling into the water and drowning our precious
beaver?!




The next day as we approached the water we could see
small waves being generated from inside the traps. | got
excited and jumped into the water for a closer look, and
there, in the first trap, was a very perturbed litle masked
face looking back at me. It was a raccoon! As Tippie
released the little fellow | rushed to the other traps, and
was met with the sight we hoped for. .. TWO young Kkits
slapping their little tails.

We took the kits home and returned late that afternoon to
set more traps for their parents. Checking them the next
day, | felt we had more luck than leprechauns, because
mom and dad were there in the traps just waiting for us!
Oh yes, that raccoon was there too! As | released him,
trying to stay away from his sharp teeth, | could have sworn
by his sparkling eyes that he was laughing at me.

It was my lastday and Tippie, to no avail, had been on the
phone several hours trying to locate one of the land owners
who said they wanted beaver. |was afraid | wasn't going to
be part of relocating the beaver | had helped live trap.
Then just when | thought all hope was lost, she surprised
me by announcing, “Lets go!”

The landowner, Tippie and |, found the perfect spot for the
beaver, high in the mountains and beautiful. We carried the
beaver family into the woods and released them into a
gently flowing stream. We could hear their gentle mewing
sounds as they took protection under an eroded stream
bank. What a wonderful experience!

Riding home on the plane, | pondered the dedication of a
lady who, for fourteen years, has been the catalyst for
saving so many members of this “keystone” species. And |
salute the people at Denver Water and Aurora Waste Water.
Far too often, the only method for dealing with nuisance
animals is to kill them. | can't find the words to express my
respect for the city of Aurora and Denver Waterwho are
courageous and compassionate and have the vision to
explore humane alternatives.

Both Denver Water and the City of Aurora deserves our
appreciation and thanks!

Stephanie

Hagopian,

MSPCA, helped
relocate Talula,

to the property of
Jerry Rapp, a

Guide and Outfitter
near Mancos. Talula’s
one of many beaver
who now call his
beautiful place
home

Deshawn Mitchell snuggles beaver beaver Kit.

Deshawn lives far away but talked his dad, Ronnie, into
bringing him over so he could volunteer for Wildlife
2000. Deshawn said he's always liked beaver, but never
dreamed he would be this close to one !




WwWildlife 2000 especially wants to thank those
agencies and companies for choosing the humane
approach when it comes to taking care of their beaver. Al
of us who care about wildlife owe them a great big Thank
You!!

Denver
Aurora Waste Water,
Spring  Hills Golf
Coarse, Center Hills
Golf Coarse, the
Denver Country Club,
Lakewood Country
Club and James
Nursery.

Water,

Below, the beaver Tippie is holding, will have a
better life thanks to the compassion of those
people above!

On November 8th or 11th you can see Tippie on
Wild Rescues, on the cable channel, Animal
Planet!

Ty Marks, pulls a huge beaver from the lake at Center Hill
Golf Coarse in Aurora. Ty’s 11 years old and sets traps an
catches beaver like a pro!
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If you are looking for a wilderness adventur
with people who understand and know wildlife,
and you want to have the time of your life. . .

| promise!! Call:

Jerry Rapp

47 Electra Lake Road

Durango, CO 81301, USA
970-247-8923 Hm/Office
970-749-0419 Mobile
970-247-1255 Fax
http://subee.com/rapp/home.htmi

Rahp Guides
& Packers
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Strange reunion

In early June, Rick Spowart a

District Wildlife Manager from Estes

Park, brought a beaver to Wildlife

2000. We thought the beaver had a broken leg. | called
our board member, Candy Cannon, and we took the
emaciated beaver to Dr. Cox at Deer Creek Animal
Hospital. The x-ray showed the reason the beaver
couldn't walk was sever arthritis in his spine. You could also
see a strange looking object in the beaver's abdomen.
One of the vet tech’s thought it looked like a sprinkler
head. It took me a minute, but | finally realized what | was
looking at: a radio transmitter!

Dr. Cox, gave me Prednisone for the beaver, and told me
to give him half a tablet twice a day. Now giving a beaver a
pill is quit a feat but Candy and | developed a method; |
would push the pill into the corner of the beaver's mouth
and at that exact moment, Candy would stick an apple in
front of his face. The beaver would bite into the apple not
realizing he'd gotten a pill too! We also got the beaver a
swimming pool so he could exercise his stiff and sore back
but actually he could hardly swim.

| called around to no avail, trying to find out who was doing
studies on beaver and using telemetry . It looked like the
transmitter would remain a mystery. So we were just
hoping, with the medication and physical therapy the
condition of the beaver would improve and he could be
relocated. R0l
However, after eleven days he died. Candy and | had
cared and fretted over him and we were really broken up.
But at the same time | was extremely curious about that
transmitter. So, with Candy there for moral support, |
removed the transmitter and was shocked! In 1990 |
assisted Dr. David Robinson when he put the transmitter,
ID # 151.990 into this beaver! The beaver had been part
of the contraception study Wildlife 2000 and the
CDOW were involved in, in 1989/1990.

How the beaver got to Estes Park is a puzzle. From
Denver to Estes is a long way but by water implausible.
And DWM Rick Spowart hadn't given anyone permission
to relocate beaver from Denver. Someone most likely , live
trapped and dumped the beaver because they didn’t want
to go through the proper processes it takes to relocate.
What's new?
We did take comfort in knowing the beaver was well fed
and made comfortable in his last days.

Metaphysical Books
“ls a Resource Center For Your Mind”

4280 Morrison Rd.
Denver, CO 80219
(303) 922-9063

Astrology Charts & Supplies
Cayce Books & Products
Self-help and much more. . .

( Go-ju-kee-doe) S

The twelve postures of Gojukido, a Japanese for of Karate,
are presented by Larry Kishiyama in the stunning, 27
minute video tape. HEI WA (Peaceful Universe), scored

by the internationally revered composer KITARO

Comments about this awarde-winning video:

*«Through these postures | experience a sense of quiet
and peace that is rare in life today. | have a new positive
attitude.”

Sherri Tippie President and Executive Director, Wildlife

2000

*«The postures reflect the movements in nature. These
movements have brought peace and joy to my soul.”
Susan de Castro McCann, Journalist, Lyons,.CO

Visit Larry's Web Page for more information
http://www.earthnet.netharmony

You can order this inspiring video by sending a check or

money order for $23.00 (US) plus $3.95 shipping and
handling ($9.95 international)

To: Larry Kishly -
& g ThmE 8

- Cheyenne, WY 82003-7002
OOOOOQQOOOOOOOOOOOOOO

If you’re looking for a Veterinarian to treat
animals as well as they treat their own,
you really must take them to. . .

your
then

232-2023
By App't. Only

Affordable, Personal
Veterinary Services
Housecalls

“.

@ 4PAWS ™ ,

> ‘o’
& ANIMAL CLINIC
Kim A. Landin, DVM

7985 West 16th Ave. © Lakewood, CO 80215
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by Sherri Tippie

For over a week I'd been ;
seeing this dirty little white ANgEagng

chicken running around loose in the yard of a church. |
knew she didn't belong there because there was no
shelter, food or water. OK, she was just a chicken, but
for some reason the thought her running loose and
unprotected, exposed to traffic, not to mention dogs and
kids who would harm her, really weighed on my mind.

One day, my friend, Andrea Nelson and |, were driving
past the church and there she was running around, that
dirty little chicken, | told Andrea, “Let’s catch her!” It took
some-fast maneuvering on our parts, and we must have
looked rather funny, two grown women chasing a
chicken, but we finally caught her and took her back to my
house. She was the skinniest chicken | have ever seen
and the end of her beak had been cut off so she must have
come from a egg battery. That's where “egg laying”
chickens are crammed into tiny litile spaces and their beaks
are cut off because the conditons are so  stressful
they mutilate each other.

She had also lost most of her feathers and seeing her up
close, she was a pathetic sight. Looking into her eyes
you even got the feeling she was self- conscious about the
way she looked.  Maybe that’s why | decided to call her
Rosalie. I've always thought the name Roselie sounded
pretty and feminine, so maybe a pretty name would make
her feel better about herself.

We prepared a cage for her, got her fresh water and the
right kind of food, and she seemed to enjoy her new
accommodations.

We have a huge back yard and thought she would enjoy
wondering around it. We have cats and a dog, Larry, but
they're used to all kinds of animals and wouldn't hurt her.
Rosalie seemed to know this, and feeling safe, she started
wondering around the garden. She also hung out by the
cages the beaver were in; watching them like she was
wondering what they were.

It was warm, so we left the patio doors open. Rosalie,
feeling welcome, came into the house one afternoon,
jumped up by the fire place, and made herself
comfortable. It was so funny, almost like she wanted to be
near us. But | was completely shocked when one
evening instead of carrying her to her cage | said,
‘common Rosy, lets go to bed” and she followed me! It
was sftrange, funny and wonderful all at the same time.
When | walked faster she would hold out her wings and walk
faster too. |laughed so hard | cried.

City ordinances wouldn't let us keep Rosalie, but she’s in a
wonderful place with people who will love and care for her
just the way my little chicken deserves. | took Rosalie to
one of the most beautiful places | have ever seen, with
some of the kindest people | have ever met, “Best Friends
Animal Sanctuary” in Kanab UT. That's right, | drove a
chicken all the way to Kanab. But that little chicken really
touched my heart. So you may laugh and that's OK
because you ever met my Rosalie.

A Rancher to Support

~Jan and Will Holder's “Anchor” ranch sits near the Blue

Mountain Range near Arizona’s eastern border. It is just
11 miles from the release site of 11 Mexican gray wolves.
Unlike the majority ranchers - who systematically
slaughtered wolves into near extinction a century ago -
the Holders practice “holistic resource ranching or eco-
ranching” and choose to coexist with all predators.

This is a far cry from the way Will Holder's paternal
grandfather, Eugene Cleveland did things.  Cleveland is
believed to have trapped and killed the last Mexican gray
wolf in Arizona which caused them to became extinct in
the United States.

Today the Holder's manage 300 head of cattle on 10,000
acres of both land they own and lease, for the health of the
grass, plants and wildlife that share the land. They spend
lots of time on horse back with their herd. They also study
the behavior of predator’s and use non-lethal techniques
like bunching cattle, using guard dogs and frequently
changing ranges, which is good for the range too, instead
of shooting or trapping wolves, mountain lions, bears or
coyotes.

Not to say they wouldn't kill a predator. If their non-lethal
techniques fail over a prolonged period of time and it's
documented, and if the predator is rabid or “deviant” they
would kill it. But their eco-ranching is working well because
they haven't lost any livestock to a predator since they
started practicing this method. This is in contrast to their
neighbors who, according to Holder, have had plenty.

lots so it's considered
organic, humanely
raised, “predator
fiendly” beef.

Wildlife 2000 believes if we choose to eat meat, we
should support the ranchers who are good to their animal
and respect the earth and it's wildlife. The Holders
certainly fall into this category .

Their product labeled, Ervin’s Natural Beef, can only be
bought in Tucson. But ask you grocer next time you go to
the store if they have a product like this and if they don't
ask them to provide it.




Tippie’s two cents. . .

What we call something truly does affect the way we
perceive and treat it.

| believe the reason people feel free to throw everything
imaginable into our creeks and rivers is because we call
them drainages. The term ‘drainage’ creates a picture in
your mind of something being taken away, draining off, or
disappearing. You know, like down the drain. To refer to a
little meandering creek or a magnificent river as a ‘drainage’
when it provides life-giving water for all life, is totally

disrespectful and it minimizes what creeks and rivers do. |
mean, when you think about it, in their natural state, without
man’s heavy hand, they actually have a life of their own!
They grow, they die down, they nourish, they are a home
for many wildlife species, they provide for all sorts of
recreation, and for many of us they are a source of spiritual
reflection. They deserve our respect and even our awe.
When | started live trapping beaver, the Platte River looked
like a a place where tires go to die. And there were grocery
carts, mattresses, hot water heaters, tons of disposable
diapers. . . everything! One time | yelled at a woman who
was throwing the sacks from her just eaten lunch into the
river . “ HEY!! What are you doing? We drink that stuff!
You pinhead!” Maybe it's because we call our water
ways ‘drainage’s’ that people find it so easy to throw their
refuse into them. . . My point: The wonderful revival hymn
Shall We Gather at The River would really lose it's impact
if instead it were, Shall We Gather at The Drainage. . .

One of the more extreme examples of how
Ignorance and greed are Kkilling of our creeks.

The people who help our wildlife, need your
help.

In every issue of our newsletter Wildlife 2000
introduces you to one of Colorado’s wildlife rehabilitators.
This time it's Kris Wagner, a new wildlife rehabilitator in the
Larkspur area. Even though her facility is still small, many
injured or orphaned animals have been treated there this
year. A coyote, foxes, prairie dogs, fawns, several
raccoons, a night heron, and over a 100 song birds have
come through the facility since March of this year. Kris finds
helping animals very full filling however the financial burden
has been great. In caring for various birds, 80,000 meal
worms were consumed. If you have any questions or care
to send a donation, you can contact Kris at:

Kris Wagner

802 Tenderfoot Drive
Larkspur CO 80118
(303) 681-9216

Good News for Prairie Dogs in South Dakota

When a dozen or so black footed ferrets, who were being
reintroduced, moved into a prairie dog colony located on
the 70,000-acre Conata Basin in South Dakota’s Buffalo
Gap National Grasslands, the U.S. Forest Service decided
they'd better close the area down to prairie dog shooters.
Since the ferrets take up residence in prairie dog burrows
and use the little dogs as their main source of food, there’s
always the chance one of the shooters would mistake a
ferret for a prairie dog.

In addition to ferrets, hawks, eagles and other predators
use the prairie dogs as food. In fact, prairie dogs are a
“keystone” species that keep whole prairie ecosystems
healthy. So, even though this in the only protected area
on any national grassland, it's a step in the right direction.
wildlife 2000 has a great idea! You know how our
government has a “Just Say No” campaign to drugs. They
also need a “Just Say NO!” campaign to those who enjoy
to killing our wildlife for the fun of it.

Good News for Coyotes

In Delta, British Columbia, residents complained to their
environmental conservation officer about coyotes going
after their pets. They were told the following: We will not
remove the coyotes as it is not effective because other
coyotes quickly occupy the area. Coyotes are hard to trap
and poison in this instance is illegal. . .Citizens just need to
learn to live with coyotes.

" Closer to home. . .

Our Colorado Division of Wildlife told the residents of
Greenwood and Cherry Hills Villages almost exactly the
same thing concerning Coyotes!! That's one of the
reasons | love our CDOWI!!




Wildlife 2000’s
Western Slope Representative:
Carol Buchanan

One of the issues we're dealing with is educating what we
call “urban refugees” who purchase a little piece of rural
heaven “to be closer to nature” then think they can pick
and choose which wild creatures can exist in their space.
They also don't want to accept the fact that living in rural
areas requires you to live responsibly. So you don't create
a conflict with wildlife. Tippie has been doing pretty well
educating people about beaver and how to coexist with
them . And we want to broaden that to include other
species as well. Sometimes it comes down to a matter of
financial resources.

Urban refugees aren’t the only ones having a negative
impact on wildlife. Since Governor Romer appointed Tom
Kourlis Colorado State Agriculture Commissioner, Kourlis
has spent a lot of his time and energy wresting
management of Colorado’s wildlife ( mostly predators) out
of the hands of the Colorado Division of Wildlife.

In another one of his power play’s, Kourlis this summer
proposed a rule change that would allow landowners to
keep “for their pleasure or for black market profit’ the
carcass’s of bear and mountain lion that are killed on their
property for causing damage of some kind. This only
encourages the illegal killing of bear and mountain lion.

Kudos for Woolgrowers. . .

Ina surprising turn of events, at the public meeting in Rifle
concerning this issue, the Colorado Woolgrowers sided
with the wildlife activist and spoke against the rule change.

This was astepinthe
right direction for
Woolgrowers who
have always prescribed
to the old adage,

“the only good predator
is a dead predator.
And, if you look at
Kourlis's record, he
sure believesit.  That's
why we have fo get
predators and fur-
bearers put back to
where they belong, in
the jurisdiction of our

CDOW!

Recently, | attended a wonderful conference at the
Biosphere near Tucson AZ., that was sponsored by the
Wildlife Damage Review. It centered around USDA-
APHIS Animal Damage Control issues. This Spring
legislation was introduced in Congress to cut by 10 billion
dollars (the amount taxpayers pay to kill coyotes, lion, bear,
beaver, bobcat, etc.) from the 60 billion dollar budget of
ADC. This legislation came close to passing in the House
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and the plan is to make sure it passes in 1999. WDR is
also kicking off a campaign to collect a million
signatures to again ban Compound 1080. and Sodiur

“ Cyanide Crystals (M-44) across the U.S. Even though we

severely restricted the use of those poisons in Colorado
with our 1996 ballot initiative, it is a growing problem in
many other states and they need our help. Let me know if
you would like information on this issue.

Carol Buchanan
P.O. Box 517
Norwood, CO 81423
(970) 327-4737
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Due in large part to the successful 1996 ban on traps,
snares and prisons in Colorado, the CDOW is going
forward with plans to reintroduce both the lynx and
wolverine. I'm cautiously optimistic  about this
reintroduction because lets face it, the habitat they callec
home is a whole lot different today than it was when these
critter’s last graced out state.  For those of you who would
like to keep updated of this tenuous issue, ask the CDOW
to put you on their mailing list for their publication
“CLAWMARKS.” -

Wolverine reintroduction will be put on hold, for this year at
least. The CDOW has decided to put all their effort and
money into the reintroducing lynx pending further approval
by the Colorado Wildlife Commission. The problem,
according to John Siedel, who represents biologist from
the CDOW, Rocky Mountain National Park, U.S. Forest
Service Bureau of Land Management and the U.S. Fish
and Wildlife Service on the working group know as CLAWS
(Colorado Lynx And Wolverine Strategy) said they just
don’t have the man power to pursue the project.




THE WAY THINGS

What did this 52-year-old Greeley man, who was archery
hunting in the Buffalo Peaks Wilderness Area, expect
would happen when he left the elk he had killed alone in
the forest?! It seem’s the elk was too big for him to pack
out alone. . .duh! So he went back to Buena Vista,
about 15 miles away, and returned the nextday planning
to transport the dead elk back to civilization. However,
when he arrived at the carcass, a substantial portion of
the hind quarters had been consumed. Not thinking the
animal who had eaten the elk was still in the vicinity he
started preparing it. But just as he was getting ready to
hang it in a tree, the bear who had been taking a little nap
after her belly was full of elk got understandable mad!
After all, it had been left alone and unintended in the
forest. It was her elk now and she was going to defend
her bounty, as anyone who knows_anything about bears,
knows they will do. So not surprising, she chased the
Greeley man up a tree! And she aggressively kept him
there until District Wildlife Officer Randy Hancock, who
had volunteered to help man pack the elk out, arrived.

The bear was being very persistent with no intention of
leaving the elk. So Hancock, went back to his truck,
retrieved his gun, returned and shot the bear killing her.
The only good news is she had no cubs.

Wildlife 2000 believes the bear should have been
tranquilized not killed!  She was onlyprotecting the food
she had found. Was this man who was killing our wildlife,
so naive that he thought he could leave a dead elk in the
wilderness and it wouldn'’t be claimed buy the first predator

that got a whiff of it?!

Wildlife 2000 receives hundreds of calls and answers

Who Speaks For Wildlife?
questions about wildlife and wildlife related conflicts from
people not just in Colorado but all over the United States.

Wildlife 2000 works with private land owners and city
agencies to resolve wildlife conflicts in non-lethal ways.

Wildlife 2000 goes to schools and talks about the
importance of learning about and coexisting with the
wildlife we share our state with.

Wwildlife 2000 enables people to work hands on with
wildlife. And by helping to live trap and relocate beaver ,
they can be a part of helping to improve and maintain
Colorado’s public and private lands.

OUGHT TO BE!

There are higher laws in the wilderness than mans’ laws.
He lost his claim to the elk when he abandoned it, even if
he was going to return the following day. Finders Keepers.
Perhaps those are things that should be included in
CDOW “Hunter Safety” class. For one thing don't hunt
alone! It's not safe for the person doing the hunting and,
if you kill a large animal, you can’t pack it out if your by
yourself. But, if you do kill an animal and leave it then
return to find a bear has claimed it. You loose! TOO
BAD!

But that’s the way things ought to be. . .
WRONG SPECIES

You know the CDOW has a one strike law for bear. That's
where a bear can get in trouble once, like eating out of a
garbage can, etc. , and the next time the CDOW kills them.
Well, Wildlife 2000 supports a law like that . . . except
for people. That's right!  Anyone living in the mountains
who attracts bear or any other predator because they've
left out their garbage, or are just basically not living
responsible in areas where there is wildlife. . . these people
get one strike. They can screw up once causing a conflict
with wildlife and that's it! The second time they have to
relocate back to the city!

But that's the way things ought to be. . .
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wildlife 2000 believes that everyone who lives in
Colorado should be educated about the creatures we
share our state with so we can protect and preserve what
makes Colorado a wonderful place to live.
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With so many people moving to Colorado Wildlife 2000
has a bigger job ahead of us than ever before. So please
remember Wildlife 2000 this Holiday Season! The only
way we can continue helping wildlife is through your
contributions!

Join
Wildlife 2000
P.O. Box 6428
Denver, CO 80206




Make a difference. . .Join WILDLIFE 2000 !

Please check one: ( ) $10.00 -Student, ( ) $20.00 - Adult, ( ) $30.00 - Family
( ) $100.00 - Sustaining ( ) $500.00 - Life

| would like to volunteer for: ( ) live trapping, interim care, relocating beaver
() fund raising ( ) artist / photographer

Name

Address

City

( ) Please check if new address. ~ Send to WILDLIFE 2000
P.O. BOX 6428, Denver, CO 80206
All Donations are TAX DEDUCTIBLE

NON-PROFIT

DRGANXIA'HON
WILDLIFE 2000 u.S. P:ggms
PERNIT #1166

P.O. BOX 6428 :
Denver, CO 80206 DENVER, C

* FORWARDING AND ADDRESS
CORRECTION REQUESTED

Bruce Smith

Salmon National Forest

RR 2, Box 600 Vi
Salmon, ID 83,467——-"" i n ‘]an'.
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INFLUENCE OF BEAVERS ON STREAM FISH ASSEMBLAGES:
EFFECTS OF POND AGE AND WATERSHED POSITION

JOEL W. SNODGRASS AND GARY K. MEFFE

University of Georgia, Savannah River Ecology Laboratory, Drawer E, Atken, South Carolina 29802 USA

Abstract.

We used a spatial survey of fish assemblage structure in streams and beaver

ponds to: (1) determine the effects of beavers on fish assemblage structure at the reach and
drainage basin scales, and (2) assess the influences of pond age, watershed position, and
pond environment on fish assemblage structure within beaver ponds. Stream impoundment
by beavers affected species richness at the reach scale, but this effect was highly dependent
on pond age and drainage area above the pond. In headwater streams, species richness per
pond increased to a high in ponds 9-17 yr old and then decreased to a low in ponds >17
yr old. Farther downstream, species richness showed little change with pond age. Assem-
blage structure varied significantly among unimpounded, impounded, and previously im-
pounded stream reaches, and variation in assemblage structure among ponds was related
to pond age and physical habitat. In large ponds there was a shift from lotic to lentic species,

and as ponds aged, small-bodied minnows w

ere replaced by larger predators. Because there

was high species turnover among impounded and previously impounded reaches, beavers
1 at the drainage basin scale:

in first- and second-order streams B2
Taken together these results indicate:
richness in low-order, blackwater Str

described for many streams may be a recent phenomenon resulting from the extirpation of

beavers from much of their historical range.

Key words: anoxic conditions: beaver ponds;

Castor canadensis; fish assemblages; fish predation:

landscape position; patch dynamics; pond age: species richness.

INTRODUCTION

Beaver (Castor canadensis) impoundment of low-
order streams in North America greatly modifies eco-
System processes and influences biota. Beavers alter
nutrient and carbon cycles (Francis et al. 1985, Naiman
et al. 1991, Yavitt et al. 1992), nutrient availability
(Wilde et al. 1950, Johnston and Naiman 1990, Pinay
and Naiman 1991), nutrient and material standing
stocks and their transport (McDowell and Naiman
1986, Naiman et al. 1986, Smith et al. 1991), decom-
position dynamics (Hodkinson 1975), and water char-
acteristics (Gard 1961, Smith et al. 1991). These
changes result in increased standing stocks and pro-
duction of invertebrate assemblages, as well as shifts
in invertebrate assemblage structure (Hanson and
Campbell 1963, McDowell and Naiman 1986, Smith
et al. 1991, Clifford et al. 1993) and major changes in
aquatic plant communities (Johnston and Naiman 1990,
Feldmann 1995).

Relatively little is known of the effects of beavers
on stream fish assemblages in North America. The ex-
pansion of a beaver population in a California stream
increased trout production (Gard 1961). In Ontario

Manuscript received 6 September 1996; revised 23 April
1997; accepted 24 April 1997,

beaver ponds, harsh winter conditions influenced life
history characteristics, demographics, and feeding be-
havior of pumpkinseed sunfish (Lepomis gibbosus)
populations (Fox and Keast 1990, 1991), and fishes
were predominantly of small body size and partitioned
Tesources among species (Keast and Fox 1990). Schlos-
ser (1995) presented evidence suggesting ponds sup-
port “‘source’ populations that provide a supply of
immigrants to ‘‘sink”’ populations in adjacent streams,
and that the supply of immigrants is controlled by the
influence of discharge on boundary characteristics be-
tween ponds and streams. Hanson and Campbell (1963)
present the only information that compares fish assem-
blage structure among beaver ponds. In comparing
three beaver ponds to other pool habitats in a Missouri
stream, they found increased standing stocks and rich-
ness of fish in the ponds compared to adjacent natural
pool habitats. No studies have described the temporal
dynamics of stream fish assemblages as they are af-
fected by beavers, or investigated the influences of
pond watershed position, age, and physical habitat on
fish assemblage structure within ponds. In addition,
most studies of beaver pond ecology have been con-
ducted in northern latitudes (>35° N) although the his-
toric range of beavers included most of North America
(Hill 1982).
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In this study, we describe the influence of beaver
impoundment of Southeastern blackwater streams on
fish assemblage structure. Our goals are to: (1) compare
fish assemblage structure among unimpounded, im-
pounded, and previously impounded stream reaches;
and (2) to investigate correlations among species rich-
ness and fish assemblage structure, and pond watershed
position, pond age, and physical environment. We ask
three specific questions: (1) how does impoundment of
low-order streams influence stream fish species rich-
ness and assemblage structure at the reach scale (two
to three pool-run sequences, Frissel et al. 1986) and
at the drainage basin scale (e.g., across a third-order
drainage basin); (2) are influences related to beaver
pond watershed position and age; and (3) is beaver
pond physical habitat related to pond watershed posi-
tion and age? Because of the large temporal and spatial
scales involved (ponds may persist for >100 yr and
are found on first- through fourth-order streams) we
take a natural experiment approach (sensu Diamand
1986) and compare ponds ranging from 1 to >17 yr
old on first- through third-order streams.

METHODS
The study system

Beaver ponds and streams were sampled at the Sa-
vannah River Site (SRS) on the Upper Coastal Plain
of South Carolina (USA). Large portions of this 780-
km? site have been undisturbed since the SRS was es-
tablished in the early 1950s by the U.S. Department of
Energy. The beaver population on the SRS has recov-
ered from a low of two stream-dwelling colonies in
1950t —37 stream-dwelling colonies in 1992 (Snod-
grass 1996). At the SRS, beaver ponds are limited to
first- through third-order streams. Local geomorphol-
ogy is characterized by streams with broad, flat flood-
plains flanked by uplands with moderate topographic
relief. This results in broad, shallow ponds with depths
=1 m restricted mainly to areas of the old stream chan-
nel.

Streams of the SRS are low gradient (usually <2
m/km), with shifting sand bottoms. In streams that have
not been impounded by beavers, wood (both dead and
living) provides the main structure; waters are usually
acidic to neutral (pH 5-7), near 80% saturated with
dissolved oxygen, and range in annual temperature be-
tween 8° and 24°C (Newman 1986). In impounded or
previously impounded streams, aquatic plants become
quite dense (Feldmann 1995) and contribute substan-
tially to fish habitat structure. Water temperatures in
impounded reaches may fluctuate between 1° and 30°C
annually, and during summer months daily dissolved
oxygen levels may range between zero and super sat-
uration (>100%; J. W. Snodgrass, unpublished data).

Fish collections and physical habitat measures

Thirty-one beaver ponds were identified on 1992 col-
or infrared aerial photographs and sampled for fishes

BEAVER PONDS AND STREAM FISHES
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in April and May 1994, During this period, 11 unim-
pounded stream reaches also were sampled; nine had
never been impounded and two were previously im-
pounded. Four additional previously impounded stream
sites were sampled during April 1995 to yield sample
sizes of 31 and 15 for ponds and streams, respectively.

We sampled ponds with seines and backpack electro-
shockers. All mesohabitats (e.g., emergent marsh, open
water) that were accessible with the electro-shocker
(<1 m depth) were sampled until 20-30 min of effort
yielded no new species. This was followed by sampling
with seines. In ponds with open areas, we used a short,
straight seine (2 m deep X 3.3 m long, 0.32-cm mesh)
and a longer bag seine (1.3 m deep X 10 m long, 0.16-
cm mesh). In two of the ponds, obstructions prevented
the use of the longer seine. The number of species
collected from these ponds was relatively high, so it is
unlikely that the lack of use of the large seine affected
estimates of species richness and assemblage structure.
Again, we sampled all mesohabitats until 20-30 min
of effort yielded no new species.

We sampled streams by blocking the upper and lower
ends of 30-50 m reaches with straight seines and re-
moving fishes with three consecutive passes of a back-
pack electro-shocker. The exact sample length was de-
termined by the location of areas where stream phys-
lography allowed effective block-netting. We chose
reach lengths of 30-50 m because they contained two
to three pool-run sequences, the main mesohabitat el-
ements in these streams (Meffe and Sheldon 1988). In
addition, the average length of stream affected by
beaver dams at the SRS is ~40 m (Snodgrass 1996),
and preliminary investigations indicated that slopes of
species accumulation curves level off dramatically af-
ter 30-50 m of stream are sampled. Preliminary in-
vestigations also indicated that this method was effec-
tive at removing most of the fish >20 mm standard
length (SL) from the stream: 90% of the individuals
collected in six electro-shocker passes were removed
in the first three passes, and we collected many small
fish (20-30 mm SL).

To sample physical habitat at each site we used a
point transect method. At equally spaced points along
each transect, substrate type, water column structure,
depth, and current were recorded. For beaver ponds,
4-5 transects were spaced equally along the length of
the pond, beginning 5 m above the dam. We recorded
data at 5-m intervals in large ponds (>50 m wide) and
2-m intervals in smaller ponds. In streams, we spaced
transects at 5-m intervals beginning at the downstream
block net and recorded data at 0.25-m intervals. We
recognized four substrate types (gravel, sand, silt, and
detritus), and five water column structure types: aquatic
vegetation, coarse wood (>5 cm diameter), fine wood
(<5 cm diameter), coarse roots (>5 cm diameter), and
fine roots (<5 cm diameter). Current was measured
using a Marsh-McBirney current meter at 0.6 times
depth at each point, and dissolved oxygen (DO) and
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United States Forest Salmon-Challis Headquarters Bldg
Department of Service National Forest RR 2 Box 600
Agriculture Salmon, ID 83467

File Code: 2600 Date: QOctober 6, 1998
Route To:

Subject: Field Report and Photographs of Coanda Effect Prototype Screens for Streamside
Incubation and Remote, Small-Scale, Stream Diversion Fish Protection

To: Glenn Seaberg, Idaho Model Watershed Project Coordinator

This report outlines results of 1998 Model Watershed Project trials for both a Streamside
Incubation Sediment Filter Box (Prototype 1.) and development of a low profile, small-scale,
stream diversion fish protection screen (Prototype 2.) which may be suitable for remote locations
throughout the upper Salmon River sub-basin. These prototypes have been developed with
assistance from the Bonneville Power Administration’s Fish Passage Project and Forest Service
Southwest Idaho Ecogroup. Cooperation and assistance were also received from Jim Strong and
Bob Weir, of Fluids Engineering Company; Jim Buell, of Buell and Associates; Dan Axness and
Dale Gooby of the NRCS; and local screen shop personnel of the Idaho Fish and Game
Department. We have attempted to apply large-scale Coanda screen technology to the small-
scale requirements of streamside incubation, as well as many small "pick and s} >vel" type
diversions, found on inaccessible spawning or nursery streams in our area.

The enclosed photographs and narratives illustrate these devices in operation and the results of

their trials this summer.

Discussion:

1. Steelhead Streamside Incubation - 0.1 mm Coanda Screen Filter Box - Prototype 1.
(

Coanda screen bar spacing and surface area are primaryifactors for consideration, in designing
customized filter boxes for use with streamside incubation. Bar spacings of 0.2 or 0.3 mm, while
increasing flow output, also allow for larger sediment sizes (negative) and greater amounts of
instream organic matter and plankton (positive), to pass through the filter./ Therefore, during
initial egg incubation stages, the finest screen spacings (0.1 - 0.2 mm) could be employed to
minimize sediment problems. Prior to the point of final yolk sac absorption or "buttoning up,"
the filter screen could then be replaced with a slightly larger size (0.2 - 0.3 mm) to allow for
initiation of natural fry feeding within the incubator, for one or two weeks, prior to migrating to
their adjacent nursery stream.
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Glenn Seaberg, Idaho Model Watershed Project Coordinator

The results of sediment filter box flow and performance tests, for three different test screen
spacings, were as follows:

1 Ft. x 1 Ft. x 1 Ft. Streamside Incubator Sediment Filter Box

] O mmiliExil ¥ Sereen

Volume Time Performance

1 gal. 12 sec. Full-screen flow
5 gal. 60 sec.

0:2mm ] 'x'1" Screen

1 gal. 10 sec. 1/2-screen flow
5 gal. 5t sec.

03 immiliix lieScreen

1 gal. 10 sec. 6 gpm 1/3-screen flow
5 gal. 50 sec. 6 gpm

With 1 1/2-inch inlet and 1 1/4-inch outlet sump pump flex pipes, it appeared the filter box’s 1
inch inlet and outlet ports were "balanced," when the 0.1 mm screen was used. However, when
the 0.2 and 0.3-inch filter screens were utilized, their capture capabilities exceeded both filter
box flow delivery and flow removal capabilities, as both screens were dewatered within only 6
and 4 inches, respectively. These results would indicate that in these size ranges, a smaller
screen surface area (e.g., 1/2 and 1/4 sq. ft.) would still be sufficient to generate a >5 gpm flow.
Larger pipelines and filter box port holes could enhance performance as well. (See
photographs 1. through 7.)

2. Small-Scale Fish Protection with Coanda Type Screens - Prototype 2.

Given our pilot study performance objectives, to design a simple 1 cfs, 2-square foot collector,
which cost less than $300, the predicted performance of our test screen was to capture at

least 0.35 cfs per square foot, when set at a 35 degree angle. The use of a round pipe manifold
allowed for spillway rotation, to enable evaluations of various angle settings. We utilized two
test screen collectors, with bar spacings of 1.0 and 1.5 mm, both set at 5 degree bar angles. Low
stream flows, low channel gradients, large bottom material, creating a tight "fit" or anchoring of
the collector to the stream bottom, and backflow out the lower screen, all limited flow delivery in
these tests, to levels below catchment capabilities of these collectors.

Given that the National Marine Fisheries Service criteria for profile bar screens (when used as
"static" or filter screens) is a minimum 1.75 mm bar spacing, the prototype test sizes of 1.0 mm
and 1.5 mm were well below the NMFS standard for salmon/steelhead sized fry, as well as any
larger-sized fish. Therefore, it would appear that these sizes of screens would also afford an
added margin of safety, especially for the smaller fry of resident species such as bull, rainbow,
or cutthroat trout. In addition, when compared to larger, channel-wide stream diversions, which
tend to "fish" most of the horizontal and vertical stream channel, the prototype spillway width




Glenn Seaberg, Idaho Model Watershed Project Coordinator

of 2 feet, within the 40-foot wide Bear Valley Creek channel, amounted to only a 5 percent risk
of contact for fish moving downstream. In contrast to NMFS’ maximum approach velocity
requirements for static screens (0.4 fps) in order to preclude fish entrapment or entrainment and
to facilitate escape, in this application, streamflow and velocity function to expedite the passage
of fish across the spillway screen.

Given the small size of this design, its 30 - 45 degree operational angle (necessary to enable a
water shearing effect), and continuous sweeping of the screen surface, it would appear that even
in longer lengths (i.e., 10 - 30 percent channel-width, risk of contact) there would be no
measurable affect to salmonids of even the smallest size categories, which may pass over this
type of screen. (See photographs 8. through 13.)

Recommendations:

1. Streamside Incubation Filter Box - Prototype i1

Given the initial performance of this filter box in 1998, evaluated under high mineral
(sand/silica) sediment loads at the Carmen Creek incubation site, it is recommended that it be
evaluated next year in an area with both high mineral and organic sediment loads, such as those
found in the Bear Valley Creek Watershed, Indian Creek, or Boulder Creek. In addition, given
the high cost of manufacturing finely spaced screens, it is recommended that alternatives be
investigated, for Coanda screens which could be more affordable.

7. Fish Protection with Small-Scale Coanda Effect Screens - Prototype 2.

Given the initial performance of these small prototype fish screens in 1998, it is recommended
that further evaluations be carried out in 1999, utilizing designs which would alleviate problems
experienced with Prototype 2. Specifically, by going to smaller 10-inch and 8-inch plastic pipe
or box collectors, with narrower (e.g., 6-inch) but longer (e.g., 4 feet+) spillways, it should be
possible to minimize problems associated with trying to elevate streams with low gradients over
a screen set at a 30 - 45 degree angle and keep from losing water out the bottom of the screen.
This would allow us to stay within proximity of a 1 cfs flow objective, while maintaining our
cost objective of $300 or less per collector. In addition, smaller sizes of plastic pipe would be
more readily available from local sources, rather than having to travel to Hamilton, Montana,
(200 miles round trip), which is the closest source of 12-inch plastic pipe and fittings. The latter
of which (elbows, reducers, etc.) can also cost half as much as the collector device itself....!

If you or the Advisory Committee have any questions, additional ideas, or know of volunteers
who would like to cooperate in evaluations next year, please let me know this fall, in order to
facilitate preliminary site reviews, planning, and coordination. My telephone number

is 756-51009.

BRUCE H. SMIT
Forest Fisheries Biologist

Enclosures
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PHOTO 1. Steelhead Streamside Incubation - 0.1 mm Coanda Screen Filter Box - Prototype 1.

Upstream view of filter box being fed from an irrigation diversion at the Burns’ residence on
Carmen Creek.




PHOTO 2. Steelhead Streamside Incubation - 0.1 mm Coanda Screen Filter Box.

Top view noting inlet line, upwelling chamber, level streaming across screen, minimal flow
separation at top, and outlet line to incubators.




PHOTO 3. Steelhead Streamside Incubation - 0.1 mm Coanda Screen Filter Box.

Site overview, noting various types of streamside incubators (refrigerator, ice chest and
upwelling bucket), the filter box, and adjacent Carmen Creek. Extensive sediment removal
was achieved, with only the finest sediments passing through the collector system. Flow was
approximately 5 gpm, which could be improved with slightly larger screen spacings

0f 0.2 - 0.3 mm.
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Photo 4. Streamside Incubation Coanda Screen Filter Box.

Flow measurement set-up using the existing incubator delivery system on Ford Creek.




Photo 5. Streamside Incubation Filter Box.

Close-up of 0.1 mm test screen noting full length streaming (and self-cleaning), level spill and
degree of flow separation at top of screen.




Photo 6. Streamside Incubation Coanda Screen Filter Box.

Close-up of 0.2 mm test screen noting total water capture with only a 1/2 length flow acress the

screen face. Flushing of debris is lost, indicating the need for a greater flow delivery or smaller
screen surface area.




Photo 7. Streamside Incubation Coanda Screen Filter Box.

Close-up of 0.3 mm screen noting total water capture with only a 1/3 length flow across the
screen face. Debris flushing is lost, indicating the need for a greater flow delivery or a smaller
screen surface area.
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PHOTO 8. Small Scale Fish Protection with Coanda Type Screens - Prototype 2.

Bear Valley Creek test site, with 12" diameter intake manifold, using a 1" x 2", 1.0 mm Coanda
Screen, coupled to a 10" delivery pipe.




PHOTO 9. Small Scale Fish Protection with Coanda Type Screens - Prototype 2.

Close-up of 10" delivery line outlet, noting a water delivery of about 2" depth. Very low
gradient limited the degree to which captured flows could be moved into and through the
delivery line.




PHOTO 10. Small Scale Fish Protection with Coanda Type Screens - Prototype 2.

Close-up of 12" diameter intake manifold and a 1" x 2, 1.0 mm Coanda Screen, noting use of a
tractor inner tube for a flex coupling, the amount of rock work required to raise stream depth to a
height sufficient to overtop the intake spillway, and the use of irrigation dam fabric to reduce
flow losses under or around the intake.




PHOTO 11. Small Scale Fish Protection with Coanda Type Screens - Prototype 2.

Close-up of 12" diameter intake manifold, noting connection of flex coupling with a band clamp,
plus the total capture of spillway flows within 50% of the 12" screen width. However, some loss
of flow was occurring in the lower half of the screen, as water backs up within the intake,
prior to flowing down the delivery line.




PHOTO 12. Small Scale Fish Protection with Coanda Type Screens - Prototype 2.

A close-up view of t’.e Coanda Screen intake manifold after one week’s operation, noting
accumulated organic matter in the upper half of the screen, in the area of total flow capture. The
dewatered mid-section of screen, along with organic accumulations, could lead to stranding or
entrapment of fry; juvenile fish 2" or larger could probably manage to escape by flopping past or
through this 3" wide area. Some water is still being lost "out" of the manifold, within the lower
25% of spillway. The ideal situation would be to retain all flow captured and still generate a
surplus, which would maintain a continuous sweeping of the screen surface, to wash both
organic matter and small fish down the stream. There was no screen plugging however, and
most organic debris was easily removed with a sweep of the hand. Screen angle at this setting
was approximately 30° from horizontal.




PHOTO 13. Small Scale Fish Protection with Coanda Type Screens - Prototype 2.

An alternate 12" Coanda Screen set-up was also tried, using a flexible, inner tube connection
with a direct alignment. However, difficulty was encountered getting sufficient flow over the
spillway, when set at the desired 30-40° angle, due to streamflow losses under and around the
intake. Therefore, al0° spill angle was tried, which captured all flow within the first few inches
of screen surface. In this application, while losing benefits of sweeping flows and the Coanda
Effect, if operated (basically as a "static" screen) during periods of higher stream flows, it
appeared there would be no loss of flow from the collector with all organic matter and fish easily
washed downstream.
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= United States Salmon-Challis Headquarters Bldg
%@} Department of National Forest RR 2 Box 600
Agriculture Salmon, ID 83467

File Code: 2600

Date: October 21, 1998

Robert Steed

Water Quality Science Officer
Division of Environmental Quality
1445 North Orchard

Boise, ID 83706-2239

Dear Bob:

During my presentation to the Boise Watershed Advisory Group-Technical Committee, on
September 10, 1998, 1 promised to send additional information on fish passage restoration for [
culverted road crossings. I recently sent you copies of cover pages from a number of fish
passage sources, including blueprints for the Cow Creek culvert, various reports, manuals,
books, and some training course handbooks. In addition, I am enclosing pictures of the Salmon
Corrigated Metal Pipe (CMP) Downrigger, which was installed on Trinity Creek with

Tim Burton and Don Corely on September 1 1, 1998, as well as a copy of our 1996 field report,
evaluating tributary fish passage problems along approximately 200 miles of the Salmon River
Road. Given discussions during the Technical Committee meeting, I thought your group may
also be interested in the enclosed copies of some early1900 photographic postcards, showing
Arrowrock Reservoir during construction and initial filling, as well as fish traps at Castle Rock
on the Columbia River.

I hope you and the Technical Committee find this information helpful. If you have any questions
or would like to tour some fish passage restoration projects in our area, please let me know.

Sincerely,

By h ok

BRUCE H. SMITH
Forest Fisheries Biologist

Enclosures:

1. Photos of Salmon CMP Downrigger Installation on Trinity Creek and the U.S Hwy 93 Cow
Creek Culvert

2. Field Report -Tributary Stream Crossings of the Salmon River Road - 1996

3. Ca. 1910-1920 Photos of Arrowrock Reservoir at Time of Construction

cc: (w/enclosures)

B. Russell, S-C NF D. Duffield, R4

D. Ebert, Boise NF G. Haugen, R6/CRB-FW
T. Burton, Boise NF B. Smith

Caring for the Land and Serving People Printed on Recycled Paper A




Trinity Creek Culvert - "'Salmon Corrugated Metal Pipe Downrigger" Installation
September 11, 1998

Photo 1. Trinity Creek Culvert - Original Condition at Base Flows

A slow shutter speed (1/15 sec.) captures rolling wave forms within the culvert, noting how
frequency increases and amplitude decreases, as the stream gains velocity. Unfortunately, our
(1970) flow meter was nonfunctional, so we couldn’t measure instantaneous velocity at specific
points within the culvert. However, general pre-installation measurements indicated the

following. (Also note high flow rust line, indicating a half-full pipe at maximum flows.)

Culvert Length =77 feet
Culvert Diameter = 5.0 feet

Water Width Inlet=05%  Middle=2.5 fi: Outlet = 2.3 ft.
Water Depth Inlet=04 ft. Middle=0.5 ft. Outlet = 0.3 ft.

Average Velocity Inlet-to-Outlet = 4.3 ft/sec. (float method)
Average Turnover Time Inlet-to-Outlet =18-30 sec.
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Trinity Creek Culvert - "Salmon Corrugated Metal Pipe Downrigger" Installation
September 11, 1998

Photo 2. Trinity Creek Culvert - Plunge Pool

Culvert outlet conditions were favorable for fish entry at all flow levels. This large and deep
plunge pool provided good conditions for both jumping and swimming entries, for all sizes of
fish, over an annual range of flows. A general rule of thumb is that the take-off pool should be a
minimum of 1.5 times in depth, of the height of the jump required. Preferably, the best
conditions exist when fish don’t have to jump at all, but can achieve passage via a swimming
entry or exit.
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nSalmon Corrugated Metal Pipe Downrigger" Installation

Trinity Creek Culvert -
September 11,1998

Photo 3. Trinity Creek Culvert - A "Salmon CMP Downrigger" Fish Ladder Kit

In culverts 4 feet or larger in diameter, "rectangular" concrete chimney blocks are used due to

their additional weight and the flexibility of having two dimensions to work with, in placing pairs
of these blocks (i.e., side-by-side in width, or side-by-side in length).

Materials required for converting this culvert into a fish ladder included:

($.50/ft.+ $1.50 = $46.50)
($4.50/ea. x 12 = 54.00)
($.50/4t x 50ft. 25.00)
($:50eax s = 7.50)
($.06 ea. x30 = 2.00)

1 - Belay Line Cable 87-90 ft. long, w/ cable hook on inlet end
6 - Pairs of Concrete Chimney Blocks
5 . Concrete Block Tether Cables, 8-10 ft. long

15 - Cable Clamps
30 - Cable Clamp Lock Washers

Total Cost = $135.00
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Trinity Creek Culvert - ""Salmon Corrugated Metal Pipe Downrigger" Installation
September 11,1998

Photo 4. Trinity Creek Culvert - Initial Placement of Concrete Blocks

The first pair of concrete blocks are placed at one, to one and one-half block lengths inside the
downstream lip of the culvert. Atlow flows, this creates a landing or staging area, with
increased turbulence and reduced velocities, which enable fish to gain initial entry and a holding
position, behind and in front of the first velocity break, or pair of concrete blocks. Multiple
passage routes, which are dynamic with changing flow conditions throughout the year, are
available under the blocks, around the sides of the blocks, within the blocks, and over the blocks.
At higher flows, water spilling over the blocks also creates a standing wave in the outlet of the
culvert, forming a landing area from which fish can "belly flop" into the structure, or use a burst
of speed to gain entry.

Page Sof 11




Trinity Creek Culvert - "Salmon Corrugated ivetal Pipe Downrigger" Installation
September 11, 1998

Photo 5. Trinity Creek Culvert - Inside View, Following Downrigger Installation

After installation of the first pair of blocks, subsequent blocks are installed at the pool apex,
which is created by the initial and each successive pair of blocks. Care must be taken to ensure
that the tether cable is threaded over, under, and over both blocks, to create the downrigger effect
during high flows. In this manner, the greater the force on the blocks, the more vector forces
cause them to plane downward, against the bottom of the culvert. Both ends of the tether line are
double clamped to the belay line, approximately 6 to 8 feet above the blocks. Running the tether
line under the belay line, which runs between the blocks, would also be beneficial, helping to
ensure that the tether is threaded through the blocks properly and decreasing the potential for
lifting of the leading edge. (If tethers are threaded backwards, i.e., from bottom to top, the
blocks will plane upwards during high flows.) Cable clamps and block spacings can be adjusted,
as monitoring evaluates downrigger performance during various flow levels throughout the year.

Unique features of "dynamic flow" passage (as opposed to "design flow" passage through a pool
and [notched] weir system) using the "M" spillway configuration, can be noted in areas of ooth
side spillways, both center spillways (top and bottom), both "holding cells" within and
immediately in front of the blocks, and a lateral "elevator effect" which is created by reverse
flow eddies along both sides of the culvert, which actually pump fish "up" the culvert!
Salmon-Challis Forest efforts to restore or enhance fish passage on 300-400 miles of fragmented
streams, from 1988-1991, utilizing the Salmon CMP Downrigger, have averaged between $5 and
$50 per mile for materials, with an equivalent cost for labor. It usually takes two people 2-3
hours to perform a downrigger installation.
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Trinity Creek Culvert - »Salmon Corrugated Metal Pipe Downrigger" Installation
September 11, 1998

Photo 6. Trinity Creek Culvert - Full Leneth Inside View, Following Downrigger Installation

This full-length interior view illustrates how the naturally occurring baseflow wave-form 1is
modified by a Salmon CMP Downrigger, creating features which enhance fish passage, while
affecting only a minimal cross-sectional area of the culvert. Since most culverts are "inlet
controlled” (i.e., size is everything), a side view of flow depths at even full capacity flows (¢ g.,
inlet inundation) would indicate that after the first couple feet, excess capacity exists throughout
the rest of the length of the culvert. As depth increases and flows become more laminar, the
concrete blocks’ influence decreases proportionately, due to their low profile. However, even
under peak runoff conditions, velocity breaks and baseflow water profiles are maintained within
the blocks’ 6 to 8-inch deep zone of influence. Besides creating an "elevator effect” right to the
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Trinity Creek Culvert - "Salmon Corrugated Metal Pipe Downrigger" Installation
September 11, 1998

Photo 6. continued.

“mouth of the culvert (note the inverted "V’s" of streamflow), the last set of blocks should be
positioned close enough to the culvert mouth to enhance escape conditions as well. 1deally, large
rocks or similar velocity breaks should also exist within the first 10 to 20 feet above a culvert, to
enable fish to move through accelerating streamflows (created by a culvert) at all runoff levels
throughout the year. A cable hook, anchoring the belay line, is attached in the center of the
bottom leading edge of the culvert. (If not in the center, vectors creating the downrigger effect

can also lead to lateral block movement, as a result of side-planing forces at maximum flows.)

Depending on water chemistry, bedload size and volume, a Salmon CMP Downrigger can

Jast 5-10 years--until the cable rusts out, or the blocks wear out. They are most easily installed in
culverts over 4 feet in diameter. However, in smaller culverts, a single block located just inside
the outlet, has been found to be effective in improving fish passage conditions within the lower
half of a culvert. In applications with multiple single block placements in smaller culverts (e.g.,
Jess than 5 feet in diameter) square concrete blocks are used and their tether cables are anchored
through the corner of the block, forming a diamond placement pattern. This will also create
dynamic passage flow pathways and holding areas, similar to double block placements in larger
culverts. Trash collection by the cables has typically not been a problem, as most material 18
broken up and blown out at higher flows. As with any project however, periodic monitoring
should be conducted in order to evaluate performance under varied flow conditions.

The entire unit is fully adjustable, should changes in spacing or additional blocks be desired. In
the case of Trinity Creek, six pair of large blocks were required to create a continuous pattern of
pools throughout the 77-foot long culvert. Steeper culverts require more blocks and have smaller
step-type pools. Lower gradient culverts on the other hand, may only require one or two pair of
blocks and have longer glide-type pools. Bedload accumulations behind the blocks may vary,
depending on culvert slope. Typically, steeper culverts with step pools tend to have a better self
cleaning effect, moving bedload through the culvert during high runoff. Culverts with lower
gradients, while also passing bedload under high runoff conditions, will tend to have slightly
more accumulation of gravel above the blocks. In both cases however, due to their low profiles,
these types of structures have significantly less bedload accumulation than notched pool-and-
weir type configurations, in which intended fish holding areas (pools) are often filled with
bedload, instead of water. A light cable safety release can also be attached to the belay cable
anchor hook, and threaded along the outside of the culvert to a point above high waterline.
Should anything go wrong due to trash or debris accumulations during high water, one can easily
attach a winch cable to this lighter line, pull it slightly forward to disengage the hook, then cut
the light cable, which allows the entire downrigger to be flushed out of the culvert. (However,
this situation has never arisen, so we have not evaluated the release of a downrigger under high
flow conditions.)

Fluorescent dye was used to trace the various flow patterns, holding water and fish passage
areas, created by the downrigger. Dye retention within cells inside and immediately upstream of
the blocks was quite pronounced, as was the upstream migration of dye within zones
experiencing the "elevator effect." Flow velocities were 34 percent to 44 percent of values
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Trinity Creek Culvert - "Salmon Corrugated Metal Pipe Downrigger" Installation
September 11, 1998

Photo 6. continued.

found prior to installation. While the leading edge of the dye plume took 40-50 seconds to reach
the culvert outlet, the trailing edge took 2-3 minutes, indicating a significantly increased
extension of time, for streamflows holding within and passing through the culvert.

In comparison to flow measurements taken prior to installation, noted in Photo 1., measurements
taken following installation found the following conditions:

Culvert Length =77 feet
Culvert Diameter = 5.0 feet

Water Width Inlet=3.0f. Middle=4.0f. Outlet=3.7 ft.
Water Depth Inlet= 0.5 ft. Middle=0.9 ft.  Outlet= 0.9 ft.

Average Velocity Inlet-to-Outlet =1.5 to 1.9 ft/sec. (fluorescent dye method)

(leading edge of plume)
Average Turnover Time Inlet-to-Outlet = 2-3 min. (trailing edge of plume)
Average Velocity in Fish Holding Cells = Too low to measure
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Trinity Creek Culvert - "'Salmon Corrugated Metal Pipe Downrigger" Installation
September 11, 1998

Photo 7. U.S. Highway 93 - Cow Creek Culvert

In 1992, Stream Ecosystem Baseline Surveys found both juvenile steelhead and Chinook salmon
seeking thermal refuge from the Salmon River, within the lower reaches of Cow Creek, during
Jate August and September. However, snorkeling surveys only found these fish in the first 50
yards of stream, below the Highway 93 concrete box culvert crossing. Since some reports
indicated a temperature LD 50 for Chinook salmon juveniles of 74° Fahrenheit, a temperature
often found in the Salmon River during late summer Jow flow periods, it appeared that in areas
where thermal refuge in tributary streams was blocked due to fragmentation, these fish had
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Trinity Creek Culvert - ""Salmon Corrugated Metal Pipe Downrigger" Installation
September 11,1998

Photo 7. continued.

little chance of survival. Therefore, coordination with Idaho Highway Department personnel out
of the Rigby and Salmon Offices, several years in advance of their planned reconstruction of this
stretch of highway, developed a design for replacing the existing box culvert with a new, baffled,
modular, concrete culvert which would facilitate fish passage. In contrastto a typical notched,
pool and weir configuration, designed to provide optimal performance for a specific (design)
flow and depth, the baffles developed for Cow Creek utilized both a full width sloping notch and
a downstream sloping weir, in order to achieve "dynamic passage" conditions for all sizes of fish,
at all levels of flow.

In contrast to pool and weir baffles, which often experience bedload filling of intended "fish
holding" areas (pools), the intent of this design was to allow a filling of approximately 1 foot of
natural streambed material, while moving excess bedload on through the culvert, via the
downstream angled baffles, the centerline thalweg and (self-cleaning) reverse eddy flows on both
sides of the thalweg. With approximately a 30° downstream angle and a 60° drop, unlike typical
right angle notched weir designs, these weirs extend the full width of the culvert, creating
proportional spill and performance at all stages of flow. In addition, this design is intended to
maximize swimming (vs. jumping) passage, for all species and size groups of fish.

Fish passage was also enhanced by having both the inlet and outlet elevations in line with the
natural stream gradient, as well as the inclusion of several large rocks in approach areas, to
facilitate entry and escape. In this manner, the former concrete outlet splash apron, or an
initially-planned (new) gabion apron, was eliminated.

One month following construction, observations found that during April, large numbers of
hatchery-reared steelhead pre-smolts, recently planted in the Salmon River, were attempting to
enter and ascend most tributaries. However, only in a few cases were they observed to be able to
pass stream crossings of either Highway 93 or State Highway 75. In the Cow Creek culvert,
these fish were observed moving into and holding, within pools inside the culvert.
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