2E: Reworts

= FILE COPY NOT TO BE REMOVED FAOM THE INSTITUTS

S

MC RN SRR

HWiYERG) T OF ;;ﬁi(,HEEf“,N

Hovember 10, 1932
Report 181
A BEPORT OR THR TEOUT STRPAY INVRESTIGATIONG AND INFROVRIGNTS

AT THE BUBDE KOUWTAIN CLTB

By Qlerence Tarzwell

To cur old and tried methods of conserving agé increasing the trout supply,
ngmely? inffodnction. propagation, and protection,—there i{e¢ now belng added a
now method—habitat improvement or trout etream lmprovement,

7a srs all mware of the great immortanse of correet habltst or propar ene
vironment for the maintsnance of animal life., The miokest and most thorough way
to drive sn antmal from a reglon 1 to de2troy that hebitat. It 12 well kmowp,for
examnle, that the forest speclies disappesred as the farm lands advsnced. %Fhen
man alters or destroye the proper environment of an animal, it is forced %o move
on or wperish,

The purposs of trout sirsam improvemgnt is to nrovide more and tvetler fishing
for the angler. It alms to agcomplish this desired end by restoring the trout
stresms (as nearly as poseiblg) to thelr former natural conditions, snd by solentific
mathods to make environmentsl conditions even bstter than they were formerly. Tha
principle of emvironmentsl {mprovement iz the rroduction and melntenanse of
zitugtions which sre negessory aznd condueive to zrowth survival, snd reproduction of
trout, These conditionz are pure water of a suitable temerature, suffieient
quantities of food organisms, good pools, hiding plages snd theller for all times

of the yesr and for all siges of trout, sdequste spamming areas, suitable waters

for the rearing of young.
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The induetries of msn heve destroysd some or all of these conditions in meny of
our streams. By removing the forest and mllowing the land to tumm over, man has
dentroyed shade snd decreamsed the flow of curings. The cutcome ie the warning of the
streams £o that they become unsultahle for trout life or unfavoredbls for a large pro-
duction of trout. Iumber driving necesritated the removal of Jams and other cover,
and widened the stresms cresting vumerous open, shallow stretches sbaolutely devold
of pools or cover, and emtirely unsuitadle for trout. Deforestation accalsrated
eroslon. Immense quantities of sand are being added to our stresws every year and
samd 18 the moet ruinous element in Michicsn trout streams. It f11ls up the pools,
covers the spawning beds, and eneroaches upon the food produecing sreaz to form
actual aguatic deserts. Shifting sand bottom i3 berrem of foods In it there is
virtuelly no animal 1ife sultable for trout frod. (onseguently sn unimproved gand
gection cannot support msny trout.

All the factores listed above are necessary for good trout production. If only
one of theze is mbsent or poorly, the trout procuction will be seriously lsssened,
this condition becowming the limiting element in trout ineresse. In the Salmon Trout
River, svecifically from the Dam to the High Banks in the gravel bottom seation,
the sboence of pools, and cover is the liwliting factor; whereas, lack of cover and
sdeguate food suprly are limiting factors in the zgnd zseotion of the stream, ex-
tending from the High Banks to the Hog-catch pool.

Trout will not atay in a section that has no pools. %hile they can and do
feed in 2z shallow, swift seetion of the stream, they remain in such a section only
if there be some pools ne=zrdy, zinmce trout do not like to lle in swift water. They
require deep, quiet, sheltered places where they need not be contimally fishting
the current. The capacity of &z pool is limited =nd the munber and size of trout
in a glven section depends on the mumber and size of the pools in that section.

Thus 4f there are not sufficient pools }n a gven gsection, increasing the mmber of

pools will provide homee for more trout-inereassing the trout population in that
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stretch of the stream. The larze trout require more spacions pools. These must be
vrasgnt or provided 1f the fich are to remaln in s desired section of stresm.

Deep pools where the water is quiet and warw in winter are also needed as wintering
places. It is therefore evident that in a stretch where the mmber of pools iz 2
11in1t1ng factor in trout production, it is necescary to increase the mimber and
sipe of the pools, 1f we wish to bring the production of trout up to its maximm,

A deflector which accelerates the current and dlrects it agninst a cover or digging
log below, forms a pool beneath the cover. Where pools 'have been filled with sand,
anofher use can be made of a correctly placed deflector — nemely claa*ning out the
pool and bringing {t back to originel conditions., Very zood pools csn be made at
bends hy throwing the current along the benk. But pools alone azre not sufficient;
there mast be coier over these pools if meany trout are to remain in them,

Many streams have an sbundance of good pools but they are so open that trout
will not lie in them, There 18 only cover enough, uzually, for = few small fish
and not enough to glve shelter to large flish, A section of stream will retain only
ag meny fish as there are good hiding places for retrest in time of danger. Trout
profer some dark, guiet spot urder 2 loz or s floating raft. Thus, the holding
capseity of a stream derends largely upon the degree of develmphent of pools and

cover. UNevertholess, the mrher of trout remaining in the stream can be increased
‘hy the sddition of artifieial hidex., It hss been founs practicable to add shelters
in geveral different ways. Aé tends, it is well to0 uze bank covers. Raft and
triangle covers have been generally sugcessful., At sharp bendz, where ercsion of
the bank is tokingz place, adding sand to the stream, boom covers work efficliently:
for mot only do they afford good shelter but they prevent the eroding of the bank.
Square gover types are used in the center of the atresm where it is shallow on toth

cidee., Proper installation of cover encourages the fleh to spread cut with the

advantsze of a larger feeding ranss. %hile cover will help to inerease the holding

Gapacity of a stream it esn increase 1t only in so far as there is emough fooq to
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support the added mumher of trout.

Of the factors necessary for really large trout production the food mupply is
probebly the most important. In order to incresse it, there must be vrovided a
fitting environmsnt for the insects and minnows upon which trout feed. Therefors
trout 'stream improvement includes not only the producing of pools and shelter for
the trout, themsalves, but also tha‘ irerovement of insect habitate,

There are se;veral methede of snlarglng the fool store. A sand section is
barren of insect life and the only food encountered in such o section 1s to be
found in ocessional patches of dark mcqu material along the edges of the stream, ‘
in plant beds, or in various pila_s of bruch or rudbish lodped in the stresm. The
sim, then, in the problem of food is to furnish émre inseot«resring areas. Instale
lation of deflectora can accomplish this. The secelerated current paseing arauné
the end of the deflector removes the sand, pilingz 1% up as a bar in the ﬂquiet
water bolow the deflector, WHucky material sﬁettlen_ on this ber in this same quiet
area below the defléctor. hiis material is the natural hoine of burrowing mayflies
and midges which are produced in large murbere and form a suitsble dlet for young
trout. Plant beds begin in this dark materisl., These aid in supporting the trout
population, the plants provide shelter for many inseots and food for eome species
of i{nsects. These plants slso give shelter to the little fish, The quiet water
below thase deflectore becomes warmer than that in the corrent, resulting in a
groater production of food. This 'mrsery can be made better by fadtening brush
to the defieetors and 1e€t1ng it float downstream. The brush shortly becones
covered with aquatiac insects, =2dding moi'e food. Tt glves cover to the young trout
and protects them, not only from the large canniballstie fishes, but nlso from
fish esating birds, %We have protided, at thie point, shellow warm water, an
abundance of food sultsble for yourg trout and minnows, and a.aaqua’ce shelter,-

in all, & very good mursery, In the Salmon Teout River in particular these areas
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vill be of assistance, since they encouragze the growth of mimows, lackdng here as
food for the larpe trout. #innows are sxcentionelly scarce in the Zalmon Trout
Piver. In fact I did not find sny sbove the lower falls except one species, the

red-bellied dace {Chrogsomus eos), which was present inm the pond zbove the dam,

If gravel lies under the smnd, food production may be increased in gnother
way. The aaselsrated current caused 'by the deflector removes the zand from the
gravel, uncovering sizesble areas af. graval hottom. And since gravel is the
natural home of many aquatip‘ inseats—produclng large munhers of caddis flles,
may flies, and stons flies,~the food productivity of the stream 1= zreatly in-
ereased in this way. Accelerating the current will In itself produce more f004,
for swift water supports many more ecaddis larvae than slor water. Some forms,
algso, such as stone flies, live only in swift water. The barrlers, themselves,
becore wassed with the larvee of caddis flies, black flies, and certaln mdges,
and furnish excellent places for the transformation of insects. In these ways 1t
1a possible to increase mamy times the food supply of a sand area. This, in turn,
enlarges the carrying capassity for trout in that ares.

The seation of the Salmon Mrout from the High Ranks to the Hogcateh Pool
esn be immroved by the methods just mentioned and s0 be made to produce more trout.
Gravel exposed around the deflegtors, wikl incregse the spswning area, thus pre-
vent Inz crowding and worldng-over of the beds.

Even in gravel areas which sre naturally many times as productive as sand
grens, the quantity of food can be increased. I have already stated thet to remove
the sznd from the gravel is to ald food production. It 1s not necessary, howsver,
for the zand to cover the zravel entirely in order to cut down the food supply. A
mere sprinkling of sand around mach pebhle or smell stone, filling up the orevices
argand them, will cut production in half by reducing the surface, which is raquired
#or the attachment of insects. It 1is possible to eccelerate the current by means

of a deflector so that the samd s removed and made to form a small deep bar,
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leaving the gravel clean and water-sortéd, and in such condition that the supply of
food is materially increazed.

Plant beds and productive dark muick flats are easily started tehind the barriers
in the same way 28 in the sand areas. (If, however, there is not slready a stand of
aquatic plants in the stream they must be planted for s begzinning.,) The new plant
beds will be very helpful, besanse in a gravel bottom area, they are usually not
developed in sufficient cquantity, 1In order to support all ages of trout, a variety
of conditions and a variety of foods are nseded. These worm.water murceries will
provide the needed variety of conditions end will add large cuantities of inseets, as
well as minnows, to the dlet, for this mucky materisl iz even more productive than
gravel., Plant beds which ére usnally searce in gravel areas, grow behind these
barriers, as experiments have shown. They offer more foods then any other medium,
and give exce‘l‘lent cover.

~ Riffles,——~the fast-water, food-producing areas, or lerders of a stream,—can
be formed by the proper location of deflectors. These swift water areas are teeming
with 1life, vhereasz, in gravel areas, where the current 1s glow, there sre fewer
insects.

Deflectors in combinstion with govers can be utilized to make idesl fly fishing
conditions. Raft or bank covers can be placed below deflectors, so the currsnt from
the deflféctor flows the lenzth of the cover. The daflector concentrates the drifting
faod into one food channel, sending it alonz the edge of the cover. A trout can,

§n this way, 1ie in zegcurity in the =till water under the cover with all the drift
food contimially flowlng past his nose. He has only to move & few feet in order

to have access to the supnly. It is apvarent that trout have “efinite food channels
in which to feed. Becauze they do not ranze all over the stream, they generally lose
a greater part of the drifting food. By concentrating the drifting food into a

single narrow channel, we induce an added consumption af drift food; In reallty,

we thus inorease the food store, The fishermsn who drops his fly into thie food
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channel, 1f the trout are feeding, has =& rgasonable chence of takding ome or mors.
The result of removing lifeless sand from nroductive gravel, accelerating the
atream to produce riffles, producing varm water nurseries with rich, mcky tottoms,
oroducing plant beds, and adding bmsh and logs for the development of insect 1life,
mst be s tremendous increaze in food production in any stream. This suzmented food
supply supports a much lerger population of trout, which 1s the end that fishermen

desire,

Investization and Improvement Hork

The East Branch

Only a small section of the East BEranch ¢f the Salmon Trout River is owned by '
the Huron Mountein Club. It is made up of falls, rspids, and deep pools. For
this reaszon, no seining ¥as done here. This section from the south line fenes down
to the beginning of ponded wate; sbove the Burned Dem i3 not in dire need of ime
provement. There are two larss pools requiring cover. Othsr improvements in this
seotion chould consist of logs lald slong the bank in suitable places, to furnich
rests and shelter. Some quiet water with mueky barsz would be excelnt. TPood
organisms are fairly abundant, Tut due to the swifinese of the eurrent they are

buried in the mmss covering the stones.

The YWest Branch

The holdings of the club on this branch gre in two regtions. These are funda.
mentally similsr but they differ in zome respacts. The upper section is swift,
wvhere a2 the lower ssction is slower and wider with large pools, Jomg riffles are
altogather lackling in both seections.

The npper section, the stresm has lergely a sznd bottom. Sand is constantly
pouring into the .e.fream, covering up the gravel bottom. It is in fect, the chief
limiting factor of this branch, for it s destroying food producing areas and filling

the pools. This send should be moved and formed into permanent bars by the prover
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installatlion of deflectors. Riffles and gravel areas could be provided hers where
now therse is only e¢and and emooth water. Pools at the bends should be clesnsd out,
also by means of deflectors. There are many places where good poole have been rulned
by being filled up., If these are opened and a murnber of poles or & log lald alonz the
banks for shelter, this cection of the stream will be greatly chamsred for the better.

Shade hore is very sood. In some places the alders are so thick and overhang the
stream to such o degree that it s difficklt for one to fight his way through them. In
order to faeellitate fly flching the aldere extending soross the stream met be cut awsy.
Thie might be done to s certaln extent without harm to the strsam or perceptidle warm.
ing. It {2 common belief that sections like the gbove amre the very best for the fish,
On the contrary, my sxperiencs does not bear this out. In a sand section such as the
one on the YWest Branch vhere the stream ig deep in the aenfer and challow on hoth
21das (as 1t usually is in a section whers the alders nearly cover thé stream), fish-
ing is uauafl}y poor. Fith 40 not appear to favor a section where the stream bottom is
dish<sheped--shallov on both eidee. If deflsctors were installed here to dsepen
the water on one side, smd some floating cover added, conditions would be entirely
differfigt, and, I believe, better. Though alder shade cover is good, fidh sppear to
prefer cover that 12 in the water,.—a shelter that they can get directly into and
umd erneath. Perhaps that is becsuse the latter tyne of cover makes a darker refreat
which they prefer. |

There are at present a muuber of dead-head logs in the stream, but they have
swanz eround persllel to the current, doing very little goods With proper placing

these could bae made to funetion advantsgecusly,
The lower section of the West Branch is also choked with zand, There are few
riffles or gravel arsas. The roolsz are larger znd deeper =nd sre in more need of

cover. The main task here iz to produce riffles (food producing areas) by means of

deflectors and %to place cover in the pools, Agaln, the mucky bars produced bolow

Y

the deflsptors would add surprisingly to the food supply-—especially to that of
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young trout. If it ic #o desired some of the overhanging alders could te removed to
faeilitate fly fishing.

At the lower end of this rectlon there sre three spbandoned baaver dams. These
are forming very good pools by ponding the water and should remain in place unless
the beaver builld them higher and flood the benke. Oover is needed in these pools.

The trout pomulation in this section i: fairly zood., WMost of them have gill
lice but they sre not so heavily infested az the trout in the ponded water zbove the
dame.  As T went downstream towerd the dam I found the trout to be more infected.

It appears that the glll lice are nmore persiztent in the ponded water,

Food is rather scarce in this zectlon as the =and has covered most of the stones,
Thers are sesrcely any afuatic plants in the entire section.

The Purned Dam

The pond above ths Burned Dam is in need of cover, since under prezent conditions
it is quite open. Flooding hasz killed the alders along the edge. If these dead
zlders were cut and used to mike brush eheltsrs, the appearance of the pond would be
improved, besides providing valueble shelter for young trout. Theze brugh piles
would aleo increase the amount of food prodused in the ponds by forming suitable .
habitats for insect life. In the daeper water in the center of the pond, floating
aover in the shaps of rafts i needed. fThese wonld glve shads and protection to the
larger fish end would logalize them for the fisherman.

The Salmon Trout River

The eeation of theeresm hetwesn the Furned Dam snd the beginmning of ponded
water (et the foot bridee) has a falr#ocking of trout, but not 50 heavy a papulatlon'
as that in the West Franch, It could support more. As I proceeded downstream below
the dam ths g111 1ice became lese md les® sburidant, and below the ¥iddle Palls only
oocagional fich had them. This section of the stream is in little need of improve~

ment, az it is in good shape., Shelters over some of the larger pools zid a few

deflegtors where the stream 1z too wide ars all that ux are needed. Still water dbehingd
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the deflectors would be beneficial since, as a whole, this section is fast,

from the foot hridge to the point at which improvement was begun this year a
great deal can be accomplished by the addition of esver. This can be done rather
easily since the material is near at hand. The dead treces alongz the banks would be
the material,

The pond ab‘o‘ve the dam was 11:@1"oyad thiz year by the mdditlon of cover, Dead
btushes and trees—killed by flocding—were used., In all, abouk 50 coverz snd shelters
were conetrugted. Brush shelters were placed in the shallow flooded area for the pur-
poge of glving food and shelter to young ﬁrout and wmirmows, The treez were put in
the channel to glve cover for the large fich.

Minnows were planted among these brush piles this fall., It 4s honed these shelters
%111 be en aid in establisghing a population of minnows in the pond, as. minnows are
conzidered necessary for rapid growth im lergze trout. ¥whils large trout ecan live on
inseats, minnows make a more substantial diet. Investigations have showm that as trout
grow larger thaeir food habits chmnge, asnd they become more camibalistiae,

¥any questions have heen asked shout the flsh lies now infesting the trout in the
Salmon Trout Rliver. These organisms are small c¢rustacea end are related to such
animals as the crab, lobster, shrimp and crawfish. Teekhnically they are kmown as
covepode. Waile they do not ordinarily kill the fish, if they becoms too abundant
they weaken the:ﬁince they suck thelr blood. The larva are free ewinming organienms
which besin to seek a host a® soon as they bresk cut of the eggsae of the mother,
Singe they dle within twe daya 1f they do not succeed in fastening themselves in to
a fish 1t 13 emay to zee why why they are more troublesome in the dam than in the
gstream. "hey have mors chance of finding a fish in the still water of the dam than
in the swift current of the stroaam which sweope them downstream,

The parasite kllls the fish only when it becomes very sbundant, However, it

does considershle demaze by injury of the delicate membrgnes which 1t attacks. Alwm

they open the way for the attacks of other organismsz end dlsease.
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o efficient remedy for this nnrasite is known. In hatcheries the fish are
treated with =alt weter. This i{s of gource Impossible in streams. In some instances
the introduction of certsin types of top minnows havab proven efficlent in redueing
the mamber of the parmsites. These narasites were probably regured by the imtroduction
of large hagffchery fish,

A zreat deal of discussion has taken place concerning the level of the water
in the dem and the algae muiszance. The summer of 1931 was umisually hot and dry. The
high temserature, coupled with low water ond the decay of vegetstion in the flooded area
prodoeed an nmsual pgrowth of algee. Perhaps this would nof. have resulted if the
dam had been built about 2 faegt lower, Since, however, the imnks have alresdy been
flooded smd the trees and alders killed, I do not think the level of the pond zhould
te permanently lowered at thiz time. A la;rge rond has the adyantage of being a
food ressrvolr, and 1t fm’nishes‘ a wintering nlace for trout., Tesides, the alzae was
not troublesome this past summsrthe sod snd grass 1In the flood areas has not all
dzeaye? but whan it has T believe the alzse growth will Aiminish., If the lsval were
to be mermamently léwered now after the trees snd burhes are dead, md a dark, mcky
substance has baen deposited, the dem pound would become an unsishtly and malodorous
plaga. |

Any algae thet accumalate gan be removed by flushing. Thlis could be accomplished
by eutting an opening lin the top of the dem{without removinz eny timbers) then put-
ting slash beards in s that the water level could be controlled as desired. Oare
mst bs taken, however, not to vary the level excep! when d:solutély nesestarYy as
unmnatural chzngzes in level ars detrimontal to the stresm. The water should be let
out zlo¥ly =2nd not allowed to 2o with a rush., 7o mvoid the pomsillity of heavy
flooding, the opening of the dam should e made narrow.

One of the main reazons for the algre gzrowth snd stagnsnt appeargnoe of the dam

pond 1s that the dam is leaking bsdly. This should te fixed, Under presemnt condi-
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tions all the cold water is draininz out at the bottom of the dom and under normal
water levels none flows over the top. Sines there i o ranze of termeratures éf
as mch as 129 to 14° 7. aifference between the surface and the hottom of the pond
there is sufficlent difference in density to prevent the water mixinzg. The cold
water is dram off at the bottom while the upper wamﬁ leyer remsine, tecoming stage
nant., By preventing this flow through the bottom, the werm upper layer would contimi-
ally be removed, and stagnation or algme growth lessened or entirsly prevented. Alse,
the cold water should be retained at the bottom of the pond &z a refuge into which
tront can dezeend during hot wanther. (lesar Creels comes in at the corrset point to
furnish a suvnply of pure, cold water‘ .at the bottom of the nond. Since surface teme
peratures become high- 71403'.' or more—the cold botiom layer should be retained and
drainage taken from the top,—which, in turn, will lower the rurface temperature.

Since my examinations were made late in the sgason I cannot make a definite
statement congerning temeraturss of ths dap. Vhile I was present, therg was, how-
ever, tome very warm weasther, though temperatrues dld not btesgome danzerously high.

A check of temperatures should be made doring July in order to be certaln,

The advantage of the present level of the dem 1s that 1t produces s wide, large,
thallow area which 1s an excellsent place for the production of quantities of food,
Aquatic vegetation thrives here singe ths water 1s +hallos and the sun's rays can
easily reach it. These plants sd the mck bottom of the flooded arems are the
agencies that produce the flood. Fxaminstion has shown that there is here vresent
abundant food for both 0ld and young trout. Amphivods, isopeds, aquatic bestle
¥rvae, snells (P_hig_g),_ various formr of czddirflies, leeches, midge larvas, adquatic hem.

{ptere, =ticklebacks, and soms minnovss ard all found here. This area iam a sultsdle

plaece for the food and cover both. A few minnows are already prezent, dbut they are
emall and do not sppear to be dolng well. Other river svecles should be vlanted. If

a good population of mimmows can be established, the maximum cise of the trout taken

in the pond should be materially incremsed.
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At its present level the dam has greatly incressed the food supply ond has added
to the size of trout taken there. After the dam ie fixed so there is mno leakaze, the
water st the bottom of the pond will remain sti1ll and in winter will stay nesr 39°F.;.
the temperature at which weter is most dense, making it warm enough to winter the
trout eafely.

Some questlon has been ralsed concerning ths condition of the wa'er in the dam,
The water in the dsm pond 1tself is clegr. It is only the greater depth whiech lead many
to believe it 12 eloudy. The dirty appsarance of the water in the 2tream below the
dsm 12 cpmsed by a prolifiec growth of a brown algae in the stream below the dsm,

Yhen anyone walks through this sectlon from the Dam to the Lower ¥alls they stir the plzae
up and it floats down streem meking the stream have a dirty znd unpleasant eprpearance,
T hope the lmprovement work im this section will help to remove the algse.

The elgzse growith hos virtually dlzappeared below the Lower Palls, This leads me
to believe that the growth is due to gertsin water conditions csused by the dam. At
least neration snd ths stix‘ﬁ.ng up of the water sppesr to change the condition.

This fall, the section of stresm from the Dsm to the Lower Palls was improved.
Yarious tynes of deflectors, dams and eovers were added. In all, sbout 50 tarriers
wore installed in this stretch. Next year when pools have besn formed, and bara duilt
up, brush shelters can be added to good advantage.

Thie is one of the best cections of the river az far as food production is cone
cernesd. And zince imorovemsnt, it should supply a greater total mumber of fish then

any other seection of the river, except, perhaps, the gravel section from the fzlls to
the Flsh Bankx. JNelow, in the deep poocls of the sand sestion, larger trout wlll be
caight hut there will be only a frastlon as many trout there as in this section. 4t

present fish are not as ghundent here as below the falle, All of the trout in this

seaction are drook trout,
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T.'n‘e. section of the strqam from t**e lower fslls to the beginning of the eand
gsection.~that is, nesr the High Panke,—1s very similiasr to the mection from the
dam to the lower falls, It is lgpgely a gravel, rubble, and boulder dem bottom,

At present, thiz section contains more trout than any other part of the river. Broock
and rainbow trout occur here in almost equal wumbers. Of 5 random sample of 67 which
I obtalned by seining, 35 were brook trout and 32 were rainbow trout. It was here that
I found the first minmmows and suckers in the stream proper, The long-nosed dace and
common white sucker were the speeies tzken. Both are scarce. In all my ceining Y
dsaght only one sucker,

These two cections extending from the dam to the High Banks are rich in food,
since there i2 a suffielency of rifflas, A largs share of the stones in the bottom
are covered with Yontinalis moss which is s good home for insect 1ife snd serves to
increase the total smount of food produced. (addls larvee are especially plentiful
and furnish the greater share of the food. The leruae of stone flies, msy flies, =mma
orane flies, and sowa amphipods or fresh water shrimp are also present. Zome magk
flate would be helpful in this section since the type of foal produced in them is
needed for the young trout of the section. QSover and murseries for the young ns
well as deeper poolsz and cover for the large fish are essential. »Still weter, such
as that produced behind the deflectors, would undoubtably incresse minnow and sucker
production. More minnows and suckers are needed in this section rincs they are
slmost sbsent.

I think this section should be irproved next in order, since this one and the
foregoing one which was improved this year are cspable of supporting more trout than
eny other parte of the river, due to the greater amount of food which ean be pro-
duced. This section haz need for pools and cover for the large fish, some macky
flats, quiet areas for the produetion of food for the young. and g mors favorsble

place for mimmow production,
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From a short distance below the Hish Banks all the way to the Mouth, the stream
has a sandy bottom except for a few vatches of clay and a few rifflec where the bottom
is rubble and boulders. This cectlon has the best pools from the standpoint of
depth and size, although many of them are greatly in need of cover, since they are
now quite open. Some are fillinz up with ssnd and should be cleaned out with deflec-
torse From the standpoint of food vproduction, this i{s the poorest section of the
river since & sand bottom 1s deveid of insect 1life. TFor this reason this section
will have fewer trout thsn the other stretch, in spite of the fact that it had
better pools. Zut since these pools are large and deep the largest ttout will lie
in them, so this stretch will yleld tha largest fish,

The only places in ®hich food is found in this section are in the pstches of
micky material along the edges, and in plles of trash and brush. Every year tons
of gand are belng washed into the stresm, filling up pools, and smothering food.
Every sand bank at bande is addin,_g 1ts chare. Tach year the covering of sand is
becoming thicker snd moving farther up stream, Something should be done concern-
ing this sand as soon as vossible. Protectorz to prevent further undermining of
hish sand banke should ﬁfinstaned stresm-side shrubs and bushes should not be
cut 1in order to make vathe, and pathe ¢hould be kept back a short distanée from
the stream. Paths of entrance and exit along the stream ghould not be near sand
banks, because ecadh time an individual enters or leaves the stream, he caures
more sand to slide into it, glving ercsion a better chance to get in its destrue-
tive work. In many placez the stream iz excessively wide .dua to soma tres |
catching in an incorrect position. These sections should be confined and the
atream made narrower.

In connection with the building of hoom covers to prevent the stresm from
erading these sand bznks at the bend, it would be well to do some planting of
shrubs to prevent downward movements of sand nnd wash during réin. ¥r. ¥esley

furran who i3 working #m *The Relatlon of Stream-side Vegetation to Fish Pro-

duction® would be glad to undertakes the probvlem. I believe it would be well
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to plant some of these banks., These banks in this section could te reclaimed at
a cost of sbout $100.00, the work bteing doms by ¥r. Curran and one helmer.

While it would be impracticdi)s to elter this section so o2 to mske it as
rich in food as the rubble or boulder sections above, it nevertheless cam be very
materislly helped. In fact, such a section as this can be improved to a proe
portionately greater extent and the improvemsnts will be wors noticeable than in
a8 boulder zection. It ie much easier to dlg deep pools in a sand section. In s
sand section szuch as this, the incresse in food vroduction is the chief problenm,
s.inca the searelty of food iz the stronger limiting factor in trout production.

The food supply can be increased in much the =eme way az has been explained
befors in methods of imvroving a sand section. 7This immrovement, coupled with
the cleaning osut of pools snd the addition of sdequate shelter wil) overcome the
two limiting factors of this section amd total trout povulation will de 1nereaseﬁ.

Of the entire sand section, that portion from the High Banks to the Highway
Bridze is the one most i{n need of improvement. Yt is here the most of the high
sandbanks occour. Aleo, in this stretoh there iz 5 large musber of logs and trees
that have fallen into the stream or that have been washed into it., Thess have
no arrangement and are lylng Just az the current left them. 7hile some of these
are doing good, many sre definitely doing harm becanse of incorrect placement.
tood holes are f1llinz and being destroyed. In a few cases theze Jams are widening
the stream. These trees and logs should be arranged more advantsgsously =nd made
into deflectors so that the sand will be cleansd from old pools and they will te
ro-tored to thelr former excellence as hides. Trout are searce in thls section.
Tt vas with alfficulty that any could be caught, Here rainbow trout appear to

be more shundant than brook trout.

The cection from the Hizshway Bridge %o the Hogeatch Pool 12 not in such
urgent need of improvement az the cection ahove ringe thers are fewer high sand

banks. "his section i#, however, in one respeet badly in need of immrovement,
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since the ¢and iz even deeper thzn in t.h‘e section sbove. fThe protlems here are ap-
proximstely those of the seetion above,~—the addition of cover, the cleaning out of
pools, the creating ofa %ﬁehabitat for the ywunz, and the increaze of the food
sarply. Riffles sra shment, but there are rany places where they can Te made.

Erook snd rsinbow trout gre present in about equal numbers with the mejority perhsops,
on the <¢ide of the brook trout.

In the whole stretch I heve seen no extensive areas thot appeared suitadle for
spavning beds. I believe they sre inadequate in this entire reach from the High
Panks to the ¥outh, If there 1=z 2 gravel bottom under the zand the sand can be
removed with deflectors to makes the gravel availsdle for spasming, FPut if the sand
is not undsrlain with zravel it may be neceesary to haml in gravel for spewming
purposas. ¥hile this is an expensive processz I think that in a number of years it
will more than pay for itself, by maldng 1t poscible to cut down on the number of
fish planted.

51x =4de streame come into the mwain etream in this section. They are, with
one exeeption, warmer than the maln stream itself, I believe the resson for this
i3 becmase there are beaver dams on theze feeders, In ordef to make there streams
a benefit and not a detriment to the main atream, the begver dams, in this 1netanée,
should be removed.

The seation from the Hog-catch Pool to the Mouth is wide, slow, and extremely
open. The hottom s sand and uniform, without pools., Cover {s ghzent. I Go not
think 4t practicadble at this time to do sny improvement work here, for under

vresent circumstences, this section tacomss too warm for trout in summer. At
least all other sections should be lmproved hefore any work i 4done here.

The eoat of trout stream improvement depends on the avallalility of material
(logs, voles, brueh, slsbe, ond stoneg), the size of the stream, the present

condition of the stream as to pools and cover, and the accessibility of the section

to be immroved. If the stream is large and in poor condition, mterlsl scarce,
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and 1f 1t requires some time in zetting to nr from the stream, the cost of imsrove-
ment will be high, The only other factor in the cost 1o the materisls to be TUr-
chesed, as wire, staples, and spikes. This gost is usually only s fraction of the
total cost. It is apparent that the grester part of the cost of imoroving the stream
¥ill be that of labor necessary to collegt the materiai from the forests slong the
banks or from the bed of the stresm iteelf, and that of converting the materisl in-
to finished products. Tharefore the ty’pe of lsbor, the length of the working day,
and the wages pald determine the cost, ZXExperlenced men can mccomplish a good deal

more than new men, since it requires one to two wecks to train a crew to work ef-

ficiently.

Along the Salmon Trout River logs, poles, and brush can easily be obtained
tut 4t is diffieult to secure good stskes. This makes them axpensive. It migsht

be better to use 0ld boillder tubing which 1s very tough and can be had for a

gent a pound.

In making an estimste of the cost of lmproving the Sslmon Trout River all the
different factors mentioned sbove must be taken into consideration. | I have 6%
amined the Salmon Trout emd both its branches with the 1dea of discovering the
nunber of bérriers nacessary to improve 1%, ¥With this nunber a® a basis, I have
made an estimate of the cost of fully improving the river.‘ %hile thess sstimates
will not he exmet due to unforaseen ciroumstances arising, I do‘ not bellsve the

actunl co2t will vary much from the estimated cost. The estimmtes sre as follows:

7he Zast Branch down to the Burned Dam Ponde.ce.evessncessas 330,00
The West Branch (both sections) and down to the Purn Pond....250.00
The pond gbove the Burned DaMecsvessravesvessasrssvcoscvneans 10.00
The section from the Burned Dam to the bezinning of the
L&:ge Dam ?Ond.............................................150.00
The Pond of the Large Dale..ccvreecarcssnnstssnssorsnancsseneD0.,00
The section from the Large Dam %o the Lover 11S.cscececesese200,00
From the Lower Dam to the Hlgh Bankeeeeseeesssecevessassassss$00.00
From the High Fanke to the High Rridge (this includes the
reerrangement of drift materizl and plantings to retard
erodon of £8Nd DaNKB)eersvrssessseisreonrsasasassnssssenssssB00.00
¥rom the Highway Bridge to the Hog-cate: Poolessceserinensss900.00
Total 43000, 00



Since the pond shove the Large Dam and the section from the Large Dam to the

Lower Talls {g already improved, $400.00 can be subtracted fram the total amount

leaving $2,600,00 as the cost for the remaining work,

Recommendiations

It is recommended:/

l. That the ssction fran the Lower Falls to the highway bridge be the next
section to be improved.

2. That the improvement work be done during the warmest psrt of tha summer
since the water is so deep here thatneither boots nor weders will be of any use.

3+ That some stream minnows be planted in both dam ponds.

4. That fishing in the rubble and boulder section he carried on from the
banks whenever posaidble, since walking in the stream destroys many of the insects
living in the stones.

5+ That paths be kept badk a short distance fxom the stream, espscl ally along
the high sand banks,

8, That no trees or shrubs which are helping to prevent erosion should be cut.

?. That no one enter or leave the siream near a sand bank as a path at this
point gives erosion a better chance to add more sand to the stream.

8. That the dsm be repaired next summer and so fixed that all the water must

ﬂowr the top.

9., That the dem be left st 1ts present level until further studies have been
made, but left with the provision that boards csn be removed when necessary to

floocd the dam pond.
10. That temperature records be kept by the guards to determine meximum and

mninirmm temperatures.
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Other Trout Waters

Clear Greek

Cls ar Creek is the best feeder stream flowing into the Salmon Trout River on
the cludb property. It hes a large flow and & much lower tomperature than any of the
others. It enters the river at the most advantageous point, just above the Dam.
It is 20 loated that it suppliecs the bottom of the Dam pond with cold water in she
summsyr and with warm water in the winter. ©Then temperatures on the pond become
too high the fish can go up into its cooler waters. Under present conditions, this
stream i3 not in need of improvement. Cover appearsto be good.

Snake Creek

Snake Creek was much warmer than Clear © reek. I t is however a tm ut stream
and a fairly good feeder, Trout are taken fram it at the bridge on M. 35, I
should not roooxrmend'any work on the Snake for the present )at least. Beaver are work-
ing on':lt rather intensively. 4 list of temperstures on this stream are given e

on the last page or\this report.

Sﬁlliivan Creek

S;xllivan Creek has a good flow but at present is quite warm. Thia waming is
due without doubt to beaver dems., If these were removed it would serve as a feeder
and nu;'sary. 1t should be examined for suitable plecea to make spawning beda., At
present with a water tmperature of 70° F (at an air tempsrature of 74oF) it is
t00 warm. ®hat has been sald of this creck eapplies to the other small feeders
entering the stream in this region. Vith proper irprovement the temperaturs of
these could be lamered and soms of them could then be converted 1nt6 nurseries

by the additlon of spawning beds and a sultzble habitet for youmg trout.

Cedar Creek

Ceder Creek was exsmined from a point a short distance sbove the end of the

Painted Trail down to the point where the stream enders the large swamp. At this

o
upper point the temperature is low. On Sept. 6th at 1:16 P.M, the water wes 51
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with an air temperature of 58°F, 1In this upper section the bottom is lergely sand,.
There are numerous old beaver dams which have collected a deposit of mud sbout
them. Although the bottom consists largely of barren sand the food supply is fairly
good due to the numerous dense patches of White W ater Buttercup. Food is plenti-
ful in these plans beds. There is a succession of o0ld beaver dams from the enﬁ of
Painted Trail down stream for same little distance. These have formed fine trout
pools but they lack sover; seme since under former flooded oconditions the alders
have been killed. Raft covers are needed here. The pools are open//sc muc s0
that I was able to eowunt 14 tropt in one pool. In the guiet water of these pools
nueky lmateriel, which is uzuﬂ~a:*food, has collected,

At present the boaver dams are impossibls to trout except at very high
atages of weter. Thelir condition should recelve consideration. These dams shoild
not be entirely removed, eas they ars foming good pools, but a smmall cpening should
be made on one side to allow trout migration.

Below thesse dsns the gtresm has more gravel bottom and riffles. T he stones
are covered with Fontinalis moss and in this there i3 a supply fo food organisms.

The larvae of ceddis flies, may flies stons flies and crane flies are abundant,

The next section has a sucgession of short falls. These aerats and cool the
water, whils there are very nice pools between them or at their bases. Cover is good
in this section. Shrimp occur in the moss covering the rocks. There sre enough
riffles here for'égod production.

This stresm as & whole is very good., Soms stone dams would do good wark but the
nodd is not urgent. ®hile sand is coming into some of the pools 1% is not yet attain-
ing dsngepaus proportions. The open pools should have cover and the beaver dams

(as leang es they are not enlarged by the beavsr) should be undisturbed except

for a channel at one side to allow fish migration., This is an exceptionel

stream not at present in need of extensive improvements.
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Slifr River

The Cliff River was examined from sone distance sbove the falls to where it
enters the large swamp near its mouth. This streem, like the Cedar, 13 a @14
stream in i1ts upper waters. At the upper polnt of sxamination the streem was bloek-
ed by a suoccession of boeaver dams spaced abour every 100-200 feet, These are now
abandoned but still back up water to form pools. T hese pools are open sirc e the
high water killed the slders during the time the beaver wers inhabiting the region,
4% present the water is deepened to fomm good pools which would be benefited by
the addtion of cover; Some of these pools are filling up with mucky material and
sllts. This will necessitate the remocwal of some of the dams if the damage oon-
tinues too far. These dams form a barrier t0 the epawming migrations of t» ut
and'. they should be opened in such a way that the trout can asscend. But singe
they creato @04 pools they shculd not be entlrely destroyed, Trout ere present
in lerge numhais; they even more plentiful than in the Cedar. Some pools ®ne
tain as many as 30«5~ fish, a few as lsrge as one foot in length, 4ill spmar
to ba in good condition as far as 1 could tell fmm such a cursoxry observation.

A greater share of the bottom in this section is sand but the food conditlions
are good, due to the agquatie.plents and the great amount of brush and trask in
the water. JZArrowhesd, white ﬁater, Buttercup, and algae are fairly profuse and
add materially te food production.

A short distance sbove the falia the beaver dams end, and the bottom changes
to gravel. Here there are riffles with thelr ususl amount of insect food. Below
the falls theye are so thick and ere colleotlng so much send that they are d amaging
the strsam., If scme of ithese dams are not carried away naturally by undermining,
gome of them should be removed. Since all the bushes along the streem have been
killed by former flooding this section is exposed to the sun, and it ie here

that a great deal of the warming of the water takes place. This section of the

atream is wide and due to the old beaver dems, has deen spllit into two or more

channels in many places. Sand heas colleoted in some sections to such en extent
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that large shallow sand flats heve been formed. Minnows are prenent here.

Farther down there iz a very shorg gravel section where the stream has more
clope. Juct below, the beaver dams apvear again. Then, from thies point, the
entire wey to the esnyon, there iz sn endleas succeszion of besver damz., They
widen the stream, split it into meny channels, and melke it very Aifficult for
trout to migrate. Since most 2f the buches have been killed by flooding some time
ago, this section 1s unshaded, and decanse of this the C14ff River bzcomes warmer
than the fedar at thelr confluence. Although the bottom is aand there 1 so much
brush and trash in the etraeasm that food hshitats are plentiful, Trout are mumerouns
in all the pools, and they are easily obrserved in most cases sinece the pools are co
open, Just aghove the canyom the beaver are making a new dam. This is baclking the
wa*er up to flood a lerge ares. This dsm mast be removed at oncs or a zest deal of
tirber and valusgble shade will be killed. .

After entering the canyon the siream beeomz%md is of an entirely
different type,

The Cl1ff River, in general, 1é a fine stream, It mEzht be better if the

beaver had been kept out since thay have very nearly ruined many sections. while

it 12 now quite open, shade will increase in time, holdlng the temperature down.
Improvament would consist in removing some of the old bsaver dams, making vassase.
ways through others, putting e¢over on the unshaded pools and plantinz shade in the
open 2trstches. I do not believe that extensive improvement of % {necessary
to remedy the conditions bdrought sbout by the beaver) would be advisable in this
ense. The immrovemente ontlined above are all that would justify the expense in-
volved. Tempersturas along the Cliff mre given on the last page of this report.

Flsher {reek

Fleher Oreck as shown on the map 1s the ontlet of Trout lake. %hen I examined

the creel there was no out-flow from the lsks, mmd from the laks Fdown & dictinee

of /4 mile there was onlv a dry chemmel. The creek begen as a number of epringe,
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These springs emerge at A2°F. and the water ic very heavy with ironm. A short dfs.
tance below these are more sorings which enter at 50°%, From here on there iz s
falr flow of water, sbout 1/L cudie foot per recond, A few fish thousgh to be trout
ware fesn but they »re very small, Pools could be made hers. A short dictance
below, Just sbove the jJunction of this cresk with a hranch from the right, the wain
gtream was 520F,, the dranch from the right 56°F. Below the Junetion of these
branches the stream is choked with zand. About 1/U mils beyond the junction of the
branches beaver dams begln they have flooded the entier valley and completely ruined
the stream for a grest distanee. Just above the beaver workings the water wae 54°¥7,
at an alr temperaturs of 72%F.. And below the dam 1t was 60°F. During the summer the
warming would be even greater, TFor a distance below the dams the stream is sandy and
worth little as a trout stream. Then, after Aout 1/4 mile like this, {t enters a
gorge =nd becomes faster; the bottom changing to gravel mmd rubble. Springs enter
enlsrging the stream gnd bringing the temperature down to SHOF. This section,
about 1/2 mile long, 15 good anc capeble of producing some fishing, 1f improved and
ztoeked. 7There sre numerous riffles and rapfds for food production. At the end of
this sectlon the $tream comes out on the flat lands surrounding Pine Inie and here
the beaver heve built wore damz. This section is worthless as it has become flat
»nd eandy. "hile thie section could be mede to yleld some firhing 1t vrobebly woudl
not pay to improve it, at least until fiﬁhing hecomas heavier in the other ztreams,

INTITUTE FOR FISHXRIZS RESEARCH

Clarence ¥, Tarsvell
Original: Mr. Hidbtard

Gc i H
a2 Hepmtmpiomwitgn
cC C. Tarzwell

Filed! Pish Managzement Proj.:RBuron Mt. Club
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Temperatures

Sg}man Trout River

Place trken Date e Air Water

In Pond of the log dam Aage 30 5 P 260 7, 7497,
At Bisaway Tridee Aog. 30 5:10 P.4. 86 =» 684
In Pond of the large dam Az 31 9330 AM. 76 ¥ 691
In Pond 1/2 mile above the dam Auge 31 10100 A.¢. 76 ® Ghs
Salmon Twout Biver between the dame  Aug, 31 10170 A, T6 Bl
Pond of Burred Dam Ang. 71 11:00 Ak, 75 6o
East Lranch g 31 11310 4.4, 75 ¢ Gon
ﬂegt Eranah Aug. 31 11:}0 AoMo 5 # 66“
Pond of the large dem Aug. 31 12100 A8, 6 @ 7%
Just below the dam Mg, 31 12:00 6 6g»
In pond above the dam og. 31 3300 P.M.. 67 67*
A, F1ghvay Pridee Aog. 31 72330 P.Y. 67 oae
I ¥{le below Highway Bridge Sept. 1 11 ALM. 66 61m
1 mile belaw Highway Bridge * 1345 pJt.  ThOP 3
Near the mouth of the river ] 3420 Pole T6 W E6m
Yget Nranch " 2 11330 A¥. T ® oA
Fast Branch . 2 1120 P.¥. T4 568
Jast below Burned Dam "2 1130 P.M,  Th# g
Avove Lower Falls "2 5t00 P.¥. - TT* b
Below Lower Falls # 3 10500 A%, 64 # 60®
In Dam pond « 3 1:30 p.¥. 750 700
Just below the Dam " 3 1:30 P.¥. 75" Bon
Between Morphys and Highway RPridge L 3 2100 PN, T4 6l
1/? mile below Highway Bridgs " 3 %3200 PoN,  TU8 64s
A, Highwey Bridce " 3 5:00 F.M. T1v oY»

Temaperatures at the other Streams

Claar Oreek near 1ts mouth Avg. 31 QI AN, T6°F s4°p
Glear Craek near its mouth A 3] 3300 PN, 67 ° 5ln
Glear Creck at its mouth & 30 NWeM, T 5on
Snake Orcek at 1ts mouth o371 10100 4.4, To ¢ 714
Snake Oreek 1/€ mile sbove its mouth * 31 10:0%5 AM, T6 ¥ X4
Snalte Creek 1/4 mile above its mouth © 31 10110 AN, TEM 660
Snake Oreek at M 35 Bridee 31 11545 A, 75 * 67"
Snake Oresk at ¥ 35 Bridge Sept. 2 11130 £.¥., T4 ® 600
Salmoh Creek at its mouth " 1 1145 P.M. T4 n To%
Ag Junction of Ceder Cr. and Cl&ff R. 6 11100 4% 57 ¢ che
Beder Oreek st end of Palnted Trail ¢ 6 1:15 P, 58 518
Cl1£f River below Canyon " LI 9130 AM. 63 # B0
CUff River above the Falla " 7 10ths A M. t2 ® 528
C11ff River 1/2 mlle sbove the Folls * 7 12330 A8, 628 Sl
QUff River 1/2 mile below the Fplls * 7 2100 F.M., 66 ® gL8
g14ff River just above the Canyon " 7 3110 PLK, G4 # 58H
Cliff River jurt below the Canyon R 7 L3120 P, Gl w REH
Cedar Crzek Juet above Junction July 7, 1927 73 £gH
CULPf Biver just above junction " ’ [E b5
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