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A Survey of the Waters of the.Cache National Forest, Utah
- by

C. J. D. Brown, Ph.D.
. Temporary Biologist

INTRODUCTION AND ACKNOWLEDGMENTS

Between June 1 and September.7, the Utah Survey Party examined

“/streasms and lakes in the Cache, Wasatch and Ashley National Forests.

%Survey work in the Cache Forest and vichity covered the main Logan

fRiver and its tributaries as well as the Blacksmith Fork, which is

"I situated adjacent to the southern forest boundary. Certain observations

fwere also made on 15 miles of the upper Little Bear River and the Hyrum

‘{Dam Reclamation Project. :The Logan River and its tributaries, exclusive

1of Blacksmith Fork, embrace about 50 miles of fishable stream.. There are

_jabout 60 miles in the Blacksmith Fork and its tributaries. This report
will be confined to the Cache Forest and adjacent strecems indicated above.

The Utsh party was composed of 5 members a8 followss  Drs Ce Js Da
*} Brown, leader of party; James Moffett and Jomes Wilding, assistant biolo-
gists; Allan Randle,* improvement supervisor; and Leonard Miles, . cook.

The party wishes to thank and acknowledge the assistance of others in

{ carrying out its survey program. %e thank especially Dr, .4. S. Hazzard,

who directed this work; C. B. Arentson, Supervisor of the Cache Nationel

{ Forest; Ranger Libby of the Logan Distriet; Warden Peterson of :Cache

County; and Lawrcnce Johnson, in charge of the Logan State Hatchery.. Thanks
are also due Ranger Morgan Parks and Karl Bunnell of the Ksmas Division for
aid in tromsportation. We also wish to thonk those fish and game associa-
tions .contacted for their interest .znd cooperation in this work.

METHODS
* PHYSICAL DATA

. ;n_f~§jreams

Widths and Depths - Velocity and Volume. Three widths were taken
at each station along with three depths for each width. The aversages
were recorded, Velocity was measured by timing a chip allowed to float
a distance of 50.feet. Several tricls were made and an average taken.

* Mr, Randle,aﬁebausa of immediaté}needs in_varidué parts of the State,
did not work .directly with the party.
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The volume was computed from the: follow1ng formula.

1

'Av. Width in ft. x AV. Depth in ft. x Length in ft. x O, 8 constant = - Vol
Tlme in seconds ) Tin &

Temperatures. Temperatures were tqken with a corrected Fahrenhelt
thermometer always keeplng the instrument shaded. o ]

Lakes

Measurements and Soundings. Measurements were made with rope lines
calibrated in yards. Soundings were made at known distances from shore i
a known direction with a calibrated: line: Acreage wus estimated for larg
lakes and computed for Smdll ones. e ,

Temgeratures. Tcnperatures were thken w1th a deep-sea reVer31ble
tnermomcter. PEE A R TG A T L :

Turbldlty."u staﬂdard Secchi discr (six inches in dlnmeter) was  usec
..for testlng the relatlve trunsnarency of lnke w:ters, :

*

CHEMICAL DATA ;

PH. All vater samples below surface were tahen with a Juday modifl-
cation of the Kemmerer sampler. A colorimetric set of tubes with Brom-—
thymol blue as indicator; prepared by the chemistry department of the
University of Uteh, was employed.4 This-was checked ageinst a wide-range
Hellige outflt. o~ " Rt : 2 F

Garbon—dloxlde. Phenolphthsleln was usod &s an indicator‘and titra-
tlons were made agalnst N/44 Sodlum Hydrox1de.

Oxygen. The modlflcntlon of the \1nkler method outllned in Standard
Methods.of Vater Analy81s was used cxcept that: the potassium permanganate
step was omitted.

Alkallnlty. 1. Phenolphthalein as indicator titrated sgainst 0.02
Normal Sulfuric Acid. 2. Methyl. orange as indicator titrated aginst
0.02 Normal Sulfuric acid. The number of cubic centimeters used wos
multlplled by ten to glve parts_per mllllon.- ‘

BIOLOGICAL DATA
Bottom SunplesJ Streams.- A sp601el net with a brass frame and a
silk bag was used for bottom sqmpllng. "4 mgarker of 1 sq. £t. was gttache
“to the net. Qualltatlve counts’ Were nadeé. of ' the organisns present m'nd in
_most instances specimens were allowed todrain and placed in a centrifuge

tube partlallv filled w1th water. The volure of water displacenent wes
recordod.

S5 v & 48 " 5 Ferr gt
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" Bottom Semples, Lakes. Ain Ekmen dredge six inches square was used.
. The content of the dredge sample’ wAs poured into screens (30 meshes to
“the inch ). nglltatlvo counts were made and the total’ sanple measured
in a centrifuge tubc as, doscrlbod above.

Fish Collections. Fish collectlons were mﬁde by angllng or by the .
use of a- glll;net The - glll nets used contalned ‘25.feet of the follow1ng
- sizes (squpre measurement - 3/4 1nch 1 inch, l inch, 2 inch, 2% inch.

Plankton Samples. A quantitative, _#20 silk bolting cloth plankton
net was used. Only-surface snm;ﬂes were - taken.. A known quantity (ususlly
100 gals.) taken &t randon -over the lake, by dlpping with a pail, was
poured through the net. Plankton’ soamples preserved in formalin were
placed in calibrated tubes and allowed to settle 24 hours. The nunber of
cc, of sedlment Was rocorded. ‘

-. S T O C K I N G R E C O M M F N D ASE O NIS

The purpose of’ stream and lake survey is nany sided. Its 1mmod1nte
application, however, is- toward“phy31cal, chem1Cul and blologlcal im-
provements Of the blologleal ‘iriprovéments the stocking program is most
vital at present. Too often“iii.-the past, plantings have been made without
regard to the suitability of the, spec1es or the avallﬂble food supply.
‘Coupled- with this aré %b’“poor nethods used in 1ntroducing hatchery. fish
into streems end lakes. “Often’ truckloads of fish have been killed by
careless practices.

) In ‘the" following recommendetlons, there hes been a serlous attempt
to correldte the: species ‘and “humber of flsh planted with tho suitebility
of'the water - and the' existing food supply. It rust be rcmaabered however,
that a single season is entirely inadequate to solve sven thc gross
problans met with in such an 1nvestigatlon and that such things as quanti-
“ties of Tish' rerovéd annuqlly, oxtent of natural propagation, and fish
distribution can only be de@lt with llghtly untll further studies

fe w.lUCToBSs our“knowlodge aleng these riness ;

Y When: funds are avallable to cqrry out Jequy systematic studles of
our streams and lakes, then pnd only then will stocking programs reach
a hlgh dcgree of efflclency. .

Sultablllty of Spec1es. It is. comnon knowledge that even though
enormous numbers of rilnbow trout are. planted in many streams and lakes,
other species not ‘stocked ‘are of. equtl or grecter abundance. This is
true in thé‘ upper Tcnple Fork of the Logan River where the .native cut-
throat exceeds the rainbow and in the Blg Cottonwood Creek where the
brown trout'mﬁlnt ins itself. Nlthout stocklng.' Many thlngs not under-
Stood, 351de fron. temperqture requlrements of trout, msake for suitability

of one- spec1cs end for unsultablllty of another.ﬂ In the follow1n5 Ables

a spe01cs for a given looPllty.




.,:1sms present A food grade was -established on & basis of comparlng the

‘Food’ Present. A careful quantitative study was made Of the food org%ﬁ

5 various food. condltlons and -a study of the condition of the fish present. -
This grade does not represent any definite’ flgure, but instead, the quanti
of organisms present as comparbd to average numbers.

Intensity. of Fishing and Natural Prqpagatlon. Informatlon concernlngé
these, two factors was gleaned from.observetion and also- reports of othérs %
aoqualnted with the general condltlons from year to year. '

: Slze and Number. of Flsh and. Freqpency of Pluntlng. The size of_flsh'é
to be planted must be considered. in view of the size cV&lldble, the 3
‘intensity of fishing, and the dcce531b111ty of the arca to- be. planted

Often it is necessary to plant small flsh in rather 1nac08551ble watel
due to the difficulties involved in transportation. Likewise it is often §
necessary to stock legal size fish at frequent intervals in waters which &j
- fighed ex03531vely in order to malntqln good flshlng. E

; The sizes of flSh llsted in the tﬁbles follow1ng the dlscu551on of ;i
;each drainage are purely arbitrary exceépt that these sizes are those usuall
.available as the fish come from the hatchery. -In most cases where rearing
ponds can be utilized it would be. far more economlcal to. hold small fish
until they reached a size Qf 6 to 8 1nchcs. : " E

© The fo;low1ng table (A), copleh fiam Embody, gives. the number of 1ish]

-to be planted per mile of strelm.- ‘Corréction factors for 31ze‘follow this:
; table. ‘ - :

~ "In-order-to use thiS'table,=one'mustFTirst~detarmine‘the average - 1
. -width of the: stream; the number of miles -suitable for stocking and values .
~for pool (A, B, and G) and food (1 2, and 3) condltlons as already 1
descrlbed, e X

Table A Plantlng Tnble ior~Trout Strcams. Nimber of‘Seinéh‘finger—%
: S llngs per mllb. 7 % ; 3

Width

-

Feet Al A8 oA - . Bl-er BRs RS SO) €2 C8
B A8 L AYY V90 o AX% - S0 AR IRGC T NE T S 4
i 288 234 180 254 " 180 .~ 126-..718C. - 128 72 2
5 . 432 351 " 270 3 e 189" 270 189 /108 :
4 576 .. 468 - 36C ..:468 - .360 .. 952 60 = 252 142
5 720, 585 450. - B85 450 <315 ' 450 i <3l
i 864 - .'702.. 540 - . 702 - 540:- v 378 540 - 378 216
o 1008 - ;. 819 . 630 - 819 630 441 630 . 441 252
8 T162 ¢ 936 -TE0 S ; 9BE. Yeo.o BO4. . 7RO - 904 .U THE
9 1296 - 1055, 8910 - 1053 ~810-.- BBY 4. B30 . 567 324
10 ‘1440. 1lvo ~.900 i 1170:.-900 a.lszo ‘ggoo 83C 560 £

x "The table refers ta 5 inech fingerlxngs only. ‘Mo find the number of




1-, 25, 4-, Or 6-inch fish, etc., multiply by the following factors:-

.Size in inches 1 . ' 1% 2 2% 3 4. 6
Factor ' L oad2 B0, - 1.7, - 1,8 1 075 0.6

This is based upon an expected mortality as follows:

- Size: PR ¢ 1% 2 2 3 4 6
Mortality . 986 .80% . 65h 52% 40% - 204 %
~ "The table covers stresm widths up to 10 feet. Values for wider
streams, may be determined by multiplying that given for a stream.1l foot
wide, by the width of the stresm in question."

The planting table (B) for .trout lakes is taken from Hazzard, "In-
structions for Stream. and Leke Survey Work." .

Table B. Planting Table for. Trout Likes: Number of 3-inch trout

per acre
Class I. . : - ..Class II v Class III
Average weight EYCGPthDQlly - Average = . . Below
.of fish in pounds . Productive . .- - ~‘Pr0dubtiv1ty ; Average Producthivity
e U g0 o e simed . T, 180
. B3/4 o e i BB SN et T 240 e 100

Koo e B0 e, e T 18T | 75

In order to use thls table the total area. of the lake and theé approxi-~
_mate area over 50 feet.in depth must be. determlned. The laKe, if otherwise

2 thetstuay~hf‘?5ha e -‘C i et L AR SR

)

Ll lass I. ,(sxceptlonally productlve) - Avarage bottom foods greater

‘fthan B re. {or 5 grems) . per square -foot, -Shore food: abundent. (5C or more

. organimms including large nmphlpods), plankton averaging greater than 2CeCa
per; cublc meter.._. j_%,>_.~4-; R R Ry v :

22 Glass II.. (averﬁgs rod AVerage bottom sample from 2 CsCoo
to 5 ¢les” per squsre foot, shors foods from 25 to 90, per square’, foot usually
glncludlng nmphlpods, plankton frov l to 2 c.c. psr G M. 2

Class III. (bplOW average 1n product10n);- Bottom samples less than
2CsCe . DET . square foot, shore. foods léss than 25 per square foot. Large
Apmphlpods not presenb plunkton less thnn l c. c. per Ce M.m'* g :

.w , !
i H;IA u51ng thls clu331f1cat10n, bottom samples taken W1th the Eknbn dredge
; should ‘be: glven the greatest welght 1nasmuch a8 thls source: of ‘fish food is
’»relublvely constant during ‘the summer months, is Heavily used by trout end
bscause the samples are taken with ressonable accuracy.  An abundance. Of

__suitable:for trout shguld be placsd 1nfone‘of the three classes based upon SR




shore foods is an indicator of richness, without exception if large Amphipog
‘are present. Plankton varies greatly during the seasons, but seasonal. .
studies on these thrée types.of lakes show that in general highly productiv,
~ and average lakes show a higher volume of plankton throughout the season thy
do poor lakes even-at the height of their product1V1ty.

The above classification is based upon samples taken from trout lakes
which were classified as to the type of fishing they are known to produce. .
It is strictly tentative, but should be useful until more accurate 1nforma—
tion is secured. : -

*

PRINCIPAL WATERSHEDS

 LOGAN: RIVER

“'déﬁéiéi'néséription

: The major part of. the Cache Natlonal Forest is situated in North Centr
Utah and Southern Idsho, extending the width of the Wasatch Range. ~ The Utal
Division is drained mainly by the Logan River, which runs to the south and

west finally emptying into the Bear River, the most substantial tributary o
Great Salt Lake. This mountainous region of the Logan River Drainage has a
area of approximately 225 square miles exclusive of the Blacksmith Fork Tri
butary which will be dbSCleed 1n another sectlon of this report. . !

The mountains of thls area are chiefly limestones and shales of °
Paleozoic, Age. These .are considerably weathered and are, no doubt, 1n_part'
responsible for the alkalinity of waters in this region. There are very fe:
natural lakes in the drainage. Those present uare small and isolatcd and of
no significance to fisheries. . There are, however, two small power dams
which are well stocked and 1mp0rtant.-

'The source of the water supply is from melting snow and sprlngs.
Ordinarily there is very heavy snowfall over the entire area and the stre
~are decidedly torrential during the early thaws. Irrigation and power pro-
jects divert practically all of the watekr during the summer, but in the
canyon proper therc is still sufficient for an ideal trout stream. Nearly'
-all of the river is adjacent to good highways. Only one or two of the
trlbutarles must be reached by rough mountaln road or trail.

The Logan River was d1v1ded into - cleven sectlons, beglnnlng at the
mouth of Logan Canyon, each contazining one to three stations. The tribu-
taries are given as -supplements to the- sectlons. In order to prevent

repetition in locatlng talked-of polnts, cuch sectlon is descrlbed in
Table 1.
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Tabie le—= Descrlption of sections and stations on Main Logan Rlver and

>

0.25 mi.

2308 mi .

2.0 mi.

C 0,25 mi.

6.0 mi.

‘4.5 mi.
S 2.5 mit,

5€S‘mi}’

' Right Fork to

to State Dam.

State Dam

From State Dam fé
1/8 mi. above .:
dlver51on of

.Smlthfleld ngh-

l;ne Canal

1/8 mi. above
Smithfield High-
line Canal diver-

_sion to F mi.

above Utah;Power'u
& Light Co, Dam,

Logan'City Dam

Legan City Dam
to Card Canyon

Card Canyon to
Bridge above - -

"Right fork.

0.1 mi. above

 Temple fork.

Temple Fork to '~ 5

Tony Gmove Creek *

-Tony Grove Cr. to i
- Beaver Creex"“_'% /

‘Mouth of Beaver to
:fend of stremn ;
" Franklin B551n.;:“

50 yds. below

*¢sBeaver Creek

- diversion to
flour mill..

Cache Forest

-Utah..Power & Boundary
. Light Co.
- Plant
30 yds,‘above 200 yds.
Utah Power & above Logan
Light Co. City Power
Intake. Plant |
Dewitte Comp Bierdneau
. . it
Chokecherry
Camp :
" Wood Canip - Cottonwood
Canyon

50 yds. below

Ricks Sprlng W. Hodges

10C yds.blw.

5 above

{" 5 Mill Creek’

0.5 mi.below

White Pine cn

tributaries
e ; = » ;
e b o
No. ~Length = " Locaticdn " Lower " 'Middle Upper -
1 1.25 mi. From Crockett Ave. 100 ft. above 100 yds. below

Benson Ward Canal
diversion. .

30 yds. above
Smithfield Canal
Diversion.

300 yds. below
Camp Lamar.

lOOfyds. down

“canyon from Card

Canyon Ranger Sta.

0.3 mi. below
Right fork.

0.2 mi. below

Temple Fork.

¢.3 mi. below

‘Tony Grove Camp.

108 yds. below
Beaver Or.

150 yds.below Petersons Hollow
mouth of Steam




= -

{

Table do= (Cont ) Descrlptlon of. trlbutaries 7nd stntlons

g R G G et P _ N Stations v !,‘_::'1

.'Tfibutary ‘Length ...~'Locat10n' ' Lower . ... Middle =~ '~ Upper
. Spring ‘Hol- T - ‘oupplement to . 100 ydss
_low Creek 1.0 mi. Section 5. up from
A iy . mouth.
Right Fork 6.25 mi. Supplement to 100 yds. 5 "' Boy Boout - Carip’
Section 7.. above : : . B &
mouth.  ~
- Temple Fork - 6.0 mi. Supplement to 100 yds. 100 yds. 200 yds. below |
: 5 e Section 8. . . above - . below mouth forks and old .
i ‘mouth. of Spawn Cr. sawamill site.‘
White Pine 6.0 mi. Supplement to 1/4 mi. =~ | ' Tuet below forkg
Gfgalr -~ 8 . - > 4 Sectlon 10. - above - . of stream. '
S . .. mouth, |
Beaver Creek 10.0 mi. ' -Supplement %o 1 mi. 5.2 mi.below 1.5 mi. below .

Section 10. above; - - UDPEr Saw=- upper saw-mill.]
. rmouth.  mill. coe ' g

»ufrequencytof pobls and general living conditions of the fish, is of great

...: nance -of good 1lsh1ng. To improve the physical’conditions of the streom

- OF physlcal, chemical,. and biological. A sectlon is also devoted to

_v1ll be. treated under nnother sectlon.

¥

The data collected in this survey w1ll be treated under thc hegdlngs

improveménts and one %o stocking progrums.

O T

Physical Chpracteristics

Gradient. The average gradient for the main Logan Rlver is approxi-
matecly 70.0 feet per mile. The lowest’ grudlent figure for any section was |
found to be 30.0 feet per mile and the highest 167.0 feet per mile. Among|:
the trlbutarles, Right Fork has the lowest gradient of 90 0 feet per mile,
while Spawn Creek has a gradient of 394.0 feet per mile, the highest for
the Logan River systom. A summary of- gradlcnts for the main Logan River
and 1ts trlbutarles is given in Table 2. - »

oo (2
-

The 1nfluence of gradlent upon the type of bottom, Sle, type, and

1mportance. Pn the Logan River, the cxtreme gradlent has. redueed the size’
and number of pools until improvements are almost o necessity for mainte- .

bed in such tributaries as Spring Hollow and White Pine Creeks..would - not-
only be very expensive but almost impossibles- -Suggestions for 1mprovemcnt5f




-
Widths and Depths. No measurements were taken to show the effects

of 1934 drought.conditions on .the widths and depths of the stream. - The
condltlon this year, however no -doubt 1s far from normal.

The average ‘width for the Logan River is 37.81 feet and- the average
depth C.74 feet., This low depth figure can be explained on a basis of
the almost complete lack of pools. Comparisons in widths and depths of
the various sections on the main river and its trlbutarles is given in
Table 2..

Table 2o~ Average w1dths, depths, velocities, volumes, and gradlent for
the sections of the Logan River and its tributaries

Length Average Average Average Average Gradlent in . -
Section . in Width Depth Velocity Volume Feet per mile
No. Miles in ft. in ft. Ft.per Sec. c.f.s.
1 '1.25 38.8 - 1.1 270 . 88.6 30
2 State Dam - Area 3 acres..,
3 2.0 . 40.05 .0.73 Bell .~ -54.5 + 35
4 2.0 26.0 0.45 212 ; 38.8 - . 40
b Logan Clty Dam - Area 4 acres.
6 6.0 48.3 0.90 308 - . 105:.0 35
4 2,0, "52.2 - | 0.79. 2.08 1017 55
-8 6.2 - -41.9" 0.79~ . B:86 94.1 83
.9 4.5 40.9 0.65  .2:98 . - 54, 06 100
10 2.5 B31.6 . 0.68 BB -, . BB.6 - 80
il 3.5 20.6 0.63 Le74, . . B7.9 167
Tributaries .
Spring _ _
Hollow Cr. .1.0 . 9.0 C 087 - 3.0 -« Bu0, - ,SOO.g‘
‘Rignt Fork .25 ,.10.7 . -0,87  .352.. 11.87 . . 90
Fork Cr. 6.0 -14.0 .ﬂgo,ag,:, “Re43.: - 11445 208
Spawn Cr. 40 - 8.75 0022 UUTRIECTTC B0 - T B4 T
Whlte Pime © - ot o eeehel R O

 Creek 6.0 . 10.5 .. -0.30 245 6.1, . " 383

Beaver Cr. 10.0 9.2 0.33  1.29 3.27 app.200
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Volume and Velocity. . Under average conditions, the Logan River is a
sizable mountain stream. The measurements given in Table 2 for the summer
of 1934 represent the lowest water in history. The average normal flow:
at the mouth of the canyon, accordlng to Dr. Clyde, Irrigation Engineer,
“is 1350 e.f.s.’ for ‘May and June. The maximum flow for these months is
‘recorded as 2700 ¢.f.s., The minimum summer flow at this same.point -is
90 ¢.f.s.  No doubt, records for August and September of 1934 will show
a considerable decrease over this last figure. The average volume during
. the period of this investigation (June -~ July) for the mmain river was
67 c.fss. Throughout the sedson reports show. that 60% of the flow comes
in above the Temple Fork tributary. The average volumes for the ‘tribu-
‘taries. durlng June and July are glven in Table 2.

The velocity is unusually high throughout the course of the river :
with an average of 2.61 feet per second. ~The maximum was found in sectxoné
with 3.26 feet per second.-and the- minlmum in section 4 was 1.3 feet per

second. Average velocities for each sectlon. -of. the maln rlver and the
tributaries are given An. Table 2.

Types of Bottom. For the greater part the streem bottom is composed
~of boulders and coarse. rubble., Only occasional -beds of gravel and sand
occur. This may be.explained almost entirely by the extreme gradient and
velocity of the stream. The -absence of gravel in many sections is a
decided detriment to spawning as the-fish inhabiting those areas must
either migrate or ‘fail to spawn successfully. The types of bottom for the
various sections are summerlzed in Table 5. .

Pools. Probably the most unde31rable phy51ca1 condition existing in
the main Logan River from the point of view of flsherles is the almost
complete absence of good pools.. The Logan has but one or two good pools
per mile, while the Blacksmith Fork stream has 40 to 50. As already
mentioned the absence is a natural result of a steep gradlent and a flow
of high velocity. The generdl pool condition is summerized in Table 3,
';with~explanations;_.“'m ._”wu“.f_“., : b ' A 3

Riffles. The ei%eoeiQelafeéewof“ffffieé”make feeding places abundantf
and of high quality. The summary of riffles given in Table 3, although :
rather. vague, glves a plcture of the general conditions for each section.

Table 3.~ Showing the phy51cal features - types of bottom, pools, shade,
A color and turbldlty. ' X

TypeS~of . Lt ~ Color and '

Section No. Bottom . Shade™®-  Riffles Turbidity Pools**
i Rubble NI Continuous White - Clear S2 T2 F3
2  State Dam e -
3 . ... .Boulders.and B  Short-Deep Whife - Clear S2 T2 F1 :
Rubble o e e sl 4 w0 vk e .
4 Gravel and B Long-Shallow " " . .82 T3 F2.
Boulders v :
*Shade: Dense - 4, - **Pools: Size - S " Good - 1
Partially Shaded - B ’ Type -~ T Fair - 2

~Open - C , Frequency -~ F Poor - 3
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Table 3.- Continued

Types of

~Color. .and

Section No. - Bottom Shade* Riffles " Purbidity Poplg**
5 Logan City Dam  C
6 Rubble to - s » _ :
large gravel A Long-Deep  White-Clear 52 T3 F2
7 Rubble to B Short-Deep White-Clear 83 T2 F2
grovel’ o gl SO A :
8 Boulders 1o B ' Long-Deep ~White-Clear  S3 T3 F3
rubble .
9 ‘Rubble to B Long - - White-Clear  S3 T3 F3
boulders i shallow '* = o= G ,
10° Rubble to A Long - White-Clear ' S3 T2 F3
‘ “boulders - ) * shallow '
11 Rubble to - B Long-Deep White-Clear  S2 T2 Fl
. * boulders e T ) ’
Tributaries
Spring Hol-" Rubble to : S :
low -Creek gravel A ‘Torrential White-Clear S2 T2 F2
Right Fork Sand to A Short - » - White~Clear S2 T Fl
g : gravel shallow :
Temple Fork Boulders to A Long -~ White-Clear 82 T2 F1
: gravel : shallow
Spawn Creek  Gravel to B Long - .  Waite-Clear  S3 T2 F2
’ rubble : shallow
White Pine - Gravel to - A Short-Deep  White-Clear S2 T1 F2
Creek rubble ; ' T
_Beaver Creek "Finé gravel A Long - -  White-Clear  S2 Tl F2
- to boulders ;

shallow -

Shade. Shade and cover in the Logan River are generally good. (see

Table 3.)

lent hide-out for fish.

- in the water should be cerefully guaerded.

- Golor and Turbidity. The water of the Logan River is invariably

In many of the sections it is very dense end affords en excel-
Those plants along the banks and the brush-falls

white in color and throughout the summer, even during and after rains, it

is clear ‘and free from §ilt and sand.

. there a mnoticeable amount of- turbidity.

Only during the heavy run-off is



springs (43° - 45°F.) the water in the Loganis suitable for several speci
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Temgerqture. Thé water'is.cbﬁﬁbrdtifély'dold the year round.. Since =

j;tme-nngor source is from springs during summer and fqll and the velocity
.of .the stream is high with an abundance of shade, water, temperuturbs far
down the canyon stay rather low. The maximum. temperuture during June and

July for the Logan and its tributaries was 61°F. The minimum for that &
period was 43°F. with an average of 528°F. The meximum air température for -
this period was 80°F. and the ninimura 49°F. with an average of 66°F. ‘The :

. temperatures at the various stations along with dates, hou¥s, and condltlod
. of the sky are given in Table 4. ;

Certain knowledge concerning development and growth of fishes in %
reletion to temperatures has been availeblc for a long time. Likewise, i
the knowledge that certain species of fish are suited to live in cold wpten
while others do well in warmer water. Outside of the tributaries and porb
tions ‘of the main strean where considerable water comes dlrectly from

of trout. The lower portion including Sections 1 - 6 is more suitable for:’
brown trout, while above this p01nt the native cutthrOGt is highly recom-':
mended.

Table 4. -~ Air and water temperatures at various stations on the
s : Logan River and its tributaries.

; _ : A i Date . '_ ' s 1. - Temperature .
Section No., Station 1934 . Hour .Sky -, - Air °F. . Water °F.
; Lower June 3 9:00 AM  Partly Cloudy 61 53
1 - Middle - #y : v
” ‘ Upper - 10:00 AM . Partly Cloudy = 64 51
2 State Dam.
: Lower  June 5.8:30 AM Cloudy - 62 49
3 Middle June 5 9305 AM  Cloudy . 64 . 52
20 My Ubper June 5 10:30 &M -Cloudy ; 65 51
Lower  June 5 2:30 PM  Cloudy . - 72 51
& Middle June 5 3:45 PM  Cloudy 69 - 52
: ° .. Upper June 5 4:30 P Cloudy 67 60
~.5. . ...Logan City Danm.
'f Lower ' Jume 7 9:00 AM Cloudy-rain :49f A
6 © Middle “June.?7 1:15 PM. ‘Cloudy-rain - 52 - - 47
Ml Upper ... June:7 2:30 PM  Cloudy-rain . 49 - 47
?  Lower  June 9 11:30 AM Bright-clear. 61 51
Upper June 9 9 15 AM  Bright-clear - 63 49
3 “ Lower .. Jume 10,11:80 M Brightsolesz . 78 52
8 - Middle  June 10 '5:00 PM ‘Bright-clear 66 - 61

Upper June 10 3:30 PM . Bright-clear m4 61
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July”’

PM

Bright-clear . :

Table 4.~ Continued
! .Date ) o : f Temperature
Scetion No. Station 1934 Hour Sky Air °F.  Water °F.
: Lowed, June 14 4:00 BM ~ Cloudy - 66 55
. Middle  June 14 3:45 PM  Cloudy 66 55
Upper June 14_~5:OO PM . Showe:s' 65,5 54
10 Upper.  July 6. 10:00 AM Bright-clear 69 45
Lower July‘9‘ 1:3C PM -Bllght clear 69 55
X1 Middle July 9 . 9;00 AM  PRright-clear 66 44
Upper. July .9 11:25 AM.- Bright-clear 73 43
Tributaries
Spring Hol- Rpt e e
low Creek Lower June 6 9:00 AM - Cloudy-rain 50 44
.5 : Lower June 10 1Q:00 -AM - Bright-clear 63 48
Right. Fork Middle Jupe X0 -« - iUl .
b Upper June 10 1:00 PM »Brlght clcar 69 il
b R LS & e 16 00 (K B ¢ 6 48.5
Temple Fork Middle - June 13 1:30 PM Bright-clear 80 64
Upper . June;: 13 5:00 PM-. : Bright=clear . 74 44
Spawn Creek  Middle June ‘13 2:30 PM Partly Cloudy 80 60
White Pine ~ Lower  July 6 5:30 PM  Bright-clear: = 72 56
Creek Upper July 6° 7:00 PM  Bright-clear 60. ° 850
Lower July 8 2:30 .PM-° Bright-clear. . :-. 72 58
Beaver Creek Middle July 8 12:15 PM Bright-clear 75 60
Upper 67 50

Hydrogen Ion Concentr tlon.

B T IR TR PP

‘Logan River drainage is consistently alkaline.
being from 8.2 to 8.4 pH.
ductivity is still much debated.

" ChfibAl OhdFacterishios 0 L

4s already mentioned the water in the
The .variation is small,
. The exact significdnce.of pH: on biological pro-
It is Xnown, however, that ordinarily

plants and animal species are more abundant in waters with a high pH value.
Table -3 gives a summary of the pH values for the: various sections of the

main rlver and its trlbutarlcs.

Carbon dioXidQ.

Except for certain springs,

".the water of the Logen

TSRl e Y By the complete pleenes oF ezbop duemides. .



' :iwhlte C Umena

N T

: GXygén. Water running over stongs at & high vélocity will invariably .
contaln a liberal amount of dissolved oxygen,; espe01ally if the tenmperaturs
. 'is low. In the Logan River the oxygén’ range wés"between 7.2 and 9.2 pnrts '

..per million. In the trlbutarles it ranged from 8.4 t0 9.1 p.pslls - :

Phenolphthalein and Methyl Orange Alk linity. The phenolpthalein
alkalinity in parts per million of calcium carbonate ranges from 8 to 14
‘for the entire river system. Methyl orange representing hydroxides,
normal carbonates .and blcarbonates, ranges from 148 to 212 p. p.m. for
the same samples. i

“Thgge.analyses are given in more detail in Table 5.

Table 5.- Summary of chémical conditiofis’ for Logan River and
' - its tributaries

Ty Ch .. --Date .. Temperatiwre : . : phth. M O
Regiohuote S’ W 11954 Degrees F.. Sampke CO0p .0g alk. Alk

Streem Hour .. .. -.- Air Water -Depth - pH ppm ppm ppm. bpm. .

‘Sect. 4 2:30 PM Juneuﬁi. 72 .51 . Surface .8.2 0.0 9.2 12 151
; 25T e S R BT D i ;

Sect. 5 1:15 BM June‘ﬁ" 52 47  Surface 8.4 0.0 9.3 10 163
O Oy - T T s L B el S RS e :

i Sect. 8 3:30 PM Jupe 10, 74 - 61 - Surface 8.2 0.0 '7.2,; 11 155
' Cleap . ve ok Sapt irdie sy L v .

SRR IO e i g e T O g e
Bright--Iun@gl4' .63 ., 54 :Surface 8.2 0.0 7.8 14 151

.. Sect. 11 1:30 Pit’ - =
R Brlght J.ulyﬁ:'.:".f.)?'.‘.".‘._.,.'6.'9". g 55' s 'Sw"face L. B 01‘ 0804 B : 148

' Trlbutarles ; e L R T A
'nght Fk. D, e e gn : .
i ‘Bright June 9 .t.Surface 8.4 0.0 8.9 .12 212

o]
v i
N
Q0

-ff-f'fémple".-”f L e R S RS AT
. Fork:- -w;Brlght June;lE,a 68 -: 48.5..Surface 8.4 0.0 9.1 11 160}
Pine .Cr. Bright July 7 72 . 58 -Surface 6.4 0.0. 8,0 8 150}

u;ﬁéavef: .*2 30 pM .;_5:”\_ S Lk poig st s SN _ 1
Creek',~:LBr1ght Tuly, 7. .72 58,  Surface ‘8.4 0.0° 8i4 1z 19|

- : g
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Biological Characteristics

Plants. In only a fcw places on the Logan River;.are higher plants
‘tapable of. mnlntalnlng themselves due to the vigorous .physical conditions

resultlng from molar agents and the high velocity of the water. Water-

cress, one of the best harboring plants for insect foods in streans, is

--comparatively rare throughout the main river.. Ths: nost luxurlant growths

" occurred in the Right Fork tributary. Moss is relatively cormon. in the
upper rbaches of the main river and the trlbutarles.

Algae is cormon to abundant throughout the whole river.

~It is hardly necessary to p01nt out the 1nportance of planfs'ih trout
streams. They are fundamental food of aquatic insects which, in turn, are
of the greatest 1mportanco as food ‘for flsh.

Anlmals. There are only 51x'spe0165'of fish cormonly found in that
part of the 1 Logan River studied. Three of these are native to the strean
and the other three introduced artificially.. - The first group contains
the bullhead or sculpln Cottus seniscaber, -whitefish, Prosopium william-
soni, and ‘“the native cutthroat trout, Salmo utah. - Those of the latter
are the brown trout, Salmo fario, the rnlnbow trout Salmo shasta, and the
eastern ‘brook trout Salvelinus . fontlnalls.. Due to inadequate -stocking
records little can be learned about their distribution throughout the
stream. The maJorlty of brown trout are located below Card Canyon.

Those in best condition are found in the dams and edjacent waters.

A1l specimens observed above Section 5 were in rather poor’ condi-
tion; i.e., thin and small. The rainbows are found throughout the entire
systems - Those observed in the headwaters and distant tributaries were
small, indicating possible winter-killing or slow growth due to 'low tem-
peratures. Brook trout were observed only in Right Fork. These were
small, but in good condition. The native cutthroat was abundant in
Temple Fork, lower White Pine Creek, Beaver Creek, and the upper Logan
River generally. -Although cutthroats have never been stocked in these
waters they are the predominant species in many places.

The whitefish is most zbundant in the first five sections, including
~ the dems, but can be found in the main river up as far as Steam Mill

_ Creek. The sculpin, although seen and collected on several occasions,

- is not abundant.

Fish Food Organisms. Tii splte of recent qavancos made. in sampllng
devices, there still remainsg no reliable quantitatlvc method for measuring’
available food organisms. Bottom samples represented in Tabla 6. give
the total number of organlshs for each species found per one, two or
three square feet of bottom. This data affords a comparatlve measure of
the various streams and stream sections. The probably correet assumption
is that where large quantities are present, large quentities will be
available.  Even if this last assumption is correct, we still have no

“knowledge of relative food values of the various species.

The followihg table (Table 6)'repressnté quélitdtively and quantita-
. tively the organisms found in sections of the Logan River and its tribu-
taries. Superficial studies of fish caught from all the stream sections,
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.,,1nd1cate an abundance of uvallable fooa.

ledge this stream would be rated: as unusuplly .good in number nnd kind of
food organlsms. .

Accordi

ing to our present know-

Table 6.- Numbers of animals per square foot sample of bottom -in ‘the'

main Logan Rlver and ‘its tributaries

fere

b ene 8 g S

o e > . 0 4‘2 @ @
= hp) - » Q Lo (o] e
) o 2] - §4. .- @ 4 O o w et g9 £
o Bt ol .. .0 00 MO O L o o Qo 2 i
£ ol T i R VLA 8 W . § B 3 &
3 o W ® I B a8 B q -8 .2 = IR i R
ey e O = n- 8% 83 (S I 2 8.8 g
31 B B/5 . B09  G96 - B - w D05 . BY M g e e
2 State Dam ; g i
. 3 3 6/5 273 546~ -~ 2340 - - 'z _ _
4. 3 /5 1085 413 6 - 1020 3422 - 2 zapn _ 5
B! ‘Logan City Dam s : : il i
6. .8 . &% 267 B£3 25 - B4 17 s ik 4 5o
e THR NG 335 192 31 - 16 - e . gk
8 B o6/10 608 -BI2 .81 Me 7B - - u . m - R
9 B 6 14 ~B8L9 1143 Bl 188 B e o i
10 2 wfs . B8 486 12 86 B T G L T
P s Ay SR R SR P, 25 5g
Trivutaries
Spring o8N,
Hollow " ' :
Creek No food sample taken.
" Right P T F e AR
Fork ; @. 6/10. 160 67 2 - 16 1. . < .3 ors X
Temple _ :
Fork 3 6/13 685 645 32 -~ 17 5 . g i
" Spawn ;
Creek 1 6/13 50 235 30. - 5 5 5 5 g
White-
Pine . A g
Creek 1. 776 97 . R0 B 16 5 L A, B A
.Beaver = - ‘ : - [
Creek - .3 7/8 67 458 18 =~ 38 4 e .
S £t i . : ‘ 10V = - 246 5_?
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Improvements

- There is great need for' physical improvements on the Logan River.
Materials with .the. exception of large timber are present in situ thus
making labor the only major expensé item. Since the completion of this
survey, ‘certain improvéments in the form of dams and deflectors have

. been.made between the upper and.middle stations of Section 9 by the CCC
camp under the supervision of the Bureau of Fisheries. These devices,
as already evident, have made great improvement in this short section.

Table 7 is a summary of the maJor phy51cal improvements suggested
for the Logan River.. e o el " . s :

Table 7.~ General summggyrof improvement recormendations

Sec-  Number .of . devxces, . - Rearing Pools  Removal of . Screening of
tion. (dems, deflectors, ’ Barriers Diversions
Number etc.) recommended ’ ' '
ST T O distributed . R S o i e .. 1.Diversion to
: over 1f mile of = ' : ‘ flour mill east

section.: 219 0, ’ ¥ " of Crockett Ave,
e e L : ‘ ' o 2. Small iga=~
tion canal + mi;

below State Dam,

Fon LI G B 2 3, Benson Ward °
: e T o canal. ,
o State RS R PR ; - Inlet to pipe- !
: v B e, SR L A : line,
"3 25 distributed e o - - Smithfield ngh,
ayer Similes. v oo line Canal.
A T R S BT TDIIBBI - e omrcie srvemrsms » Phos os  wo = ; =
over 2 miles
of sectione. )
5 Logan City Dem. o S PR e Y ¢ - Inlet to pipe-
: ' " line.
6 . '200-of 'more dis-"+ " ‘" l.-Logan City -
i - tributed over 6 - ¢ °  springs. - " o -

: mlles of - sect10n°”'ﬂ" 2. 014 ‘Fish
: ; Hatcheéry Spring =

'25 -~ 50 distrlbuted:”

- - over2 miles of w*f"* : :f?“;iii ol o - i
B -sordbion, i "'_;‘; ses ‘ X .. N
f. 200 ‘or mo-re dls‘trl" ' R A o Tiiaes j i .. - L T I T TR I I

"biited over 6 miles' "~: -t <ooge s T2 A gL et
PR e e O i a Y N RO e e e

50 0T ‘more: dlstrl—ﬁfj'*
‘buted ‘over 4 mlles

:Lof seetiony il T S e e e
Q*or‘more distri=: S Rearlng pdol B o el Uiy iy, aEi o
“buted over2.5: mlles Gl T SR SO T sty A
of. sectlon. i o Whlte’Plne Cr. T . T i -
75 0or more- distri~ : .. 2 brush-bare - b T
buted over 3% miles . - " riers just il IR
of sectione: - ' e sl bélow Peters .

_son. Hollow, . , e
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tributary

mouth of creek

; Table Toe Continued ot 85, g0 AR
FEA Numper of devices, Rearlng Pools . Removal of - Screenlng of 3
_Tribu- (dams, deflectors, e A Barriers Dlver51ons ‘;
taries';etc.) recommended - ' . : ¢
Spring Gradient too great  Rearing pool - - 3
Hollow for improvement in Hollow - ot
Creek .- AT 4 500 ft. above. i
' : “mouth E
; Rearing pool i
Right - below spring o o
Fork. in mouth of '
M A : X PES % R Hickfs S B o AT
Temple 75 - 100 from mouth <l
Fork to forks at big" - -
on e ApR R i :
. = Building of lO dems Barrlers n e
* White in section from mouth - middle secétion .= -~
- Pine  up % mi. and the con- of stream = P
Creek struction of a large w R
e dam in outlet of
White Pine Lake A T .
© 200 or more distri- : Rearing pool Brush barriers.
. Beaver  buted over the. 200 yds«-above - - between -MOULh - -y e -
Creek of stream gnd '

~-p01nt~where UP~~rrr§*""f"f““ :

nghway leave L

two power dams.

: ~--ereek

Artificiﬁl-Lakes..'i..v_..". ..:.:'.l..".'..;T.:.‘t'.l.tvf' ’

Fishing in the. Logan River is very -mueh- enhaneed by the»presencc of

These partially offsét *the demage’ done by the. removal - of

dll the water from’ ‘the region of the lower river, potentlally ‘the most

productive section of the whole stream.

‘The lower one,,State Dam, situ~-

ated in the mouth.of Logan.c¢anyon is-45 ft.- ‘high- aﬂd~produces an; artlficlal

lake of about 4 acres.
receives from 100 t6 200 c.f.s.

It is situated directly ‘across the, Logan River .and
of water at the inlet.

The shpreline and

basin are fairly regular, :the.deepest.point..(18-£t.}-being- about in-the

center of the lake.
inlet was 51°F.:

At 8:30 AM., Junc 4, 1934, the temperature ‘at the
The bottom is covered with a rich layer of silt and mud

and around the .shallower areas there..is.-an- abundance of" Algae=~f$hgher

plants are not abundant although common in a few places.

There Was no

measurable’ amount of gross planktoh, but a bottom sample of. one square

foot produced 168 mldges and 12,500. Tublficldae.
were in excellent condltlon.

bow, five browns and five whitef1eh.

% e B o 10 oS

-The ‘fish from this lake

A lS-hour glll-net haul produced four raln-f“
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The upper dam (Logan Clty) is quite sinilar to the State Dam. It is
- 25 feet high an& produccs a lake of about thtee « cres. Thé main. river. was
> carrying about 150 Lefese and Spmlng Hollow Creek contrlbuted 5 cafese at
P 44°F.. Durlng the heayy run—off A con81derablo quantlty .of “8ilt and sand
Sl carrled in and dep051ted. The maximum depth is: 17 feet, and is situ-
:.ated .in the center -of thc lake 500 féct above the- dam. Tho basin is
i .regular but ‘the ‘shoal..areas are concentruted at-thé upper cnd. -These -
were’ COVbTed with buttercup and water cress as well us quantltles of .-
TSplrogyra. The temperatire on June ﬁ, 1934 at 8: 00 A. M. was '48.2°F. from-
top to bottom ‘and the Secchl’dlsc ‘could be seen at' 13 feet. There was no
:Vlslbla plankton, but a squure fbot of bottom pzoduced 18 nidges, 7
Plsldlun, and ZL 920 Tub1f1c1daer ’ 4

J,

From observatlon of'flshermgn’s«cabches, ralnbOhs and brown trout
,seemed to be.most nbundaht Wlth Q con81derablc nunber of whitefish and

| a few natlve cutthroat.;:~ o el v pi' 3

-

i } : Stocklng Recommendations
G ~: ; > =)

i i s | ' :
o Accordlng to Me.® Lamrbnpe Johnspn of the Logan Hqtchery, over
L OOO 000 rglnbdn and approxaratbl} ?OO poo browa trout have been planted
s in ﬁhe main Logan River and {its %rlbhtarhes aurlng the past three years.
'_Unfortunately no; detalled stQCKing records were kept and &s a result no
flsh census study could 5e made for the varlous sectlons.

\

! AlL 31295 rbcbnnended 1h thﬁ follow1ng table are purely on the basis
i off those most avhllable Whenldlstrlbutcd from the ‘hatcheries. Wuere -
rearlng'pooﬁs are avall9ble or ean ‘bé constructed along the stream, as in
the’ case,of thé’ Logan, 'it. is hlghly gdvisable £6-héld.fish until they are
at-ligash B 1nchss 1ong. ;For s1zes other thuﬁ thasé llStcd the conversion
t bLeT'hbul& be used._ fr ; . " ;

_own trout ame recomnended for thﬁ lower Logan River’ including the
s“far up &s; Cord’ Cuhyon (Table 8) f Fish- of ithis species taken

: 1erdneau Hbllow wEre hot in good cOndltlon.. .Oni the other hand,
;ﬁhoae oahght‘from the daps apd the adjacent strean Were in:especially
§good condltlpn. oy ; .

" o ks *
"t H’_ .:_ 5 .,,!,, B RROH Sy T L ! 3 ;
i i

T Ralnbow troht are recommended between Cﬂrd Canyon and’ ‘Right Fork.
‘The&e might be extbnded bs far up-as; Tumple Fork although it is our opinion
lthat cutmhroat wpuld be h better'flsh for tht section due to their greater
aduptabllity to eollder- temperutures ana rqter with high velocity. TUnder
‘im0 condition sholilg rainbow &nd outthroat ‘beiplénted together unless they
~are of legal!s1ze or’ 1mhedlhte batching, Cutthroat trout are recormended
T Hor all the trlbutkrlas End the tain{ river dbOVe Right Fork. For a
detagled‘treatment of thas ptogram sée T ble 8 and for conversion of
isizes see Tablefﬁ.

c
i
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Table- 8.~ Tentative stocklng resommendations for the Logan River and 1ts

Aver.
_ Width
I Lo e e

Stream
Section

" Length
* to be’
Stocked

Exact Location .

trlbutarles

Food
Grade

‘ Pool

Species
Recom-
mended

Size. thber
in C o

i o Trout

SRR B

1od mia

Between dam east of -

‘Crocket Ave; and . a3 il

State Dam.

Gfade~

-C

Brown

3 - - 4,400

Frequency

Yearly

8. . ab

0.5

"

‘Between Smithfield’ : _
Highline Canal di- 1L
-vérsion and Utah i .

P & L .Dam.

Brown

3 2,350

"

© 0,25

1"

‘Between Utah Power L,
‘& Light Dam-and Logan - W
“Cite. ppwer;plant. Lot e

i*. Brown

S

.Between Logan City: e e
‘Dem and Card’ Canyon * ..{2}.

i Brown or

6.0

‘Between Card’ Canyon - g
‘and Right Fork = . R e

I Reinbow: .

" Rainbow

% B v

‘5 26,000,

7 ;-TYfSQ.?

ey

' Between Right! Fork

‘and ‘Temple FOrk - o e B

! throat

C1E o 49‘" 500

7"

Between Temple: Fork

i Cut-
.»throat

' n 4LE

‘6nd Tohy Grove Creek. . 1 5+
‘Between Tony .Grove Cr. :

p E;;'Cu'b— B
:throdb

S T AT 47 500’

10 R

SRS

"

and mouth of Besver | L 2~ .

Between mouth’ of

Beavér Cr.. end Pster- . B3

son Hollow

Cut- ~

throat -

LFap S iz, 500

3 1m0

Tributéxibs:»

Spring

Hollow Cr..f ;95.

"

Between mouﬁh and

Cut- -

Right Fork

:".' 10 &

0.5

f6f03

., Tolme, © 7 : e

. "Between mouth and '

: : RO

“Ridk's canyon 3 .

" throat -
: Cut,:

throet

13- aleoo

23 - 16,200

~Temple - Wi o
Pogle "ol = 24

eigt

Between mouth and =

Sew Mill Site at Fk. 2 = -

Cut-

throat'f

‘13 - 28,850

Spevm . -,

Creek .E’é‘f'fBEIV

2t

?'Upstream frdm mouth ;
. two miles

Cut-

throat

13 Blo00

"

.-OZ_




: ',Té_ble 8.~ Continued

S AL B L0 o Lgs 2hek Bl - LA ARles o S I Dackich

T T v Aver, Length
- Tribu- , *. :Width -:t be

wEopigh i o m ft. ‘_StockedA ;EXLG% 'Locai;:ionl ’

Food - i?ofcsl

Specie

Recom-
mended

s Size 'A'Number
in " el 4
inches: ‘I’rout Frequency

White’ 5\ i 0¥ a2 ,-From ‘mouth upstresm -

Piné - ¢

10‘-;1' £0.5 mi.., 0n5 mis 5
Creck o

l Q =7 -Down ‘from Forks-1 mi.

2 B

Grade . Grade

Gub= .

: throat’f

Bt ?;_' 4, 050  Yearly

“Beaver i i 7 .

---Between niouth end..

e
throat .

-_1%; a7, ooo E

=

Greskr . i 0 9" 10 o " upper sav;-mll aiv.

Est mmted. length of‘

5

s Food gromng se&son in i

".:}.Species Recom~
’.'"mended.,f A

. l\nmber
. Bront: .

of 3-1nch Do

: Fréquency .

Dz‘m -'AC»I‘GS Grss de months

.. “BPOFAT -4

3L 500 s Yearly

State D‘am 3 O
LO&&III b ¢ ) SO o b
City Dam ;. 4 6 o e T R ey

“Browm

.."I:Z s

l 500 ; .Yea_rly' .
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i The total number of fish recommended for the annual stocklng of the
main Logan River and its tr1butar1es are as follows:

Brown.trout' - 5 1nch - 57,1501

Rainbow Trout . - 2 inch’ 13,600 .
Cutthroat trout = 1F " 188,600
Grand Total g" 239-350

These totals do not allow for ény flsh arlslng by natural propagatlonﬁ
We are of the belief, however, thatithe: 1ntens1ty of fishing on’ ‘this drain-"
age compensates for any natural propagatlono As already Stated the stockip
recommendation above includes fish of the smaller sizes. :Were 1t possible £

to plant larger sized fish these numbers would be.. very.rmuch reduced.A Tor

example, if six-inch fish were planted 1n plaoe of those glven above, the ’f

totals would be as follows. 4

i

Brown trout"' — 6 1nch 22 290‘

_Rainbow troqt - 6 imen !, 800.
"Cutthroat trout - 6 lnch 39,125< i —
' Grand Total § § Q6,215 L : 5

This ldst total represents the number of' Tlsh Whlch actuall?surv1ve
-and shows the economy of plantlng largerf31zed'flsh in preferencb to: those :i
. found in the foregoing table. ' However, whers, reurlng pools are not
‘available, the smeller size must be resorted to. w

I'4 . i

BLACKSMITH FORK RIV'ER (Flg.,. -4 B e

General Descrlptlon %}.;ji :i-u i

The Blacksmith Fork is the le rgest tr1butary of the Logan River
drainage. Its main course is-a little north of westrand 1t dralns about
250 square miles. Only a small partiof this is on the Cache National -
Forest, the remainder being perqte property. The surrounding country ;
is essentlally_the same as the already dcsorlbed except for the.much
reduced altitude and gradient.’. Like: ithe Loguna the souroe‘of water is

from melting snow and springs., Not a sxngle lake pe351sts In thls drainage{

14- : :
Praot1cally all of the water is utlllzed for poder and 1rr1gat10n
purposes and the lower part of ithe river is ofteq dry im early Summer.

.With the exception of the trlbuturles this stream can be reached by fair

mountain roads and offers unusual opportumlty to flshermen.A

The Blacksmith Fork was d1v1ded 1nto flve sectlohs beglnnlng at the =t
Utah Power and Light Company dam and each‘of these coptalns three: stations.
Below this point all the water was dlverted from ‘the rlver for ‘power and ;
irrigetion. The five tributaries were. treated as supplcments to these
sections. Table 9 gives a brief descrlptlon of. the sectlons end statioms
in the main BlacKsmlth Fork and‘lts trlbutarles. ;ﬂ.-tg B gt

| ; ,:.




- 23 -

Table 9.- Description of sections and stations on Blncksmith Fork
and its tributaries

Section s L e e Stations
Number Length .Location Lower Middle Upper
iy Utah Power and Light Company Dam. ' :
“Between U.P.& 0.5 mi.above 0.5 mi. below 0.5 mi. below:
2 4 mi. L.Co. Dam leke TU.P.&L. Dam mouth of left Hyrum City Dam
‘ and Hyrum Clty s & fork . "
A Dam - :
L D Hyrum City Dam : i :
\ A -Between Hyrum 1.1 mi. above 3.6 mi. below 0.3 mi. below
e 6.7 mi. City Dam-lake  Hyrum City mouth of Curtis mouth of Curtls
: e and mouth of . Dam-lake Cresk .Creek
Curtis Creek . Lt F o V5
Curtis Creek 0.5 mi. south 200 yds. below 200 yds. below
to end of main of Hardware mouth of Sheep big spring in:

5 ' 6.0 mi.

river

~ranch

Creek

Mollen's Hollow

Tributaries:

Supplementbto

0.5 mi. above

5.5 mi. above

95 l.omie. abovef

Left Fk. 10.0 mi. Section 2 mouth mouth mouth
Rock o Supplement to 100 yds. above 1.5 mi. above. 1.2 mi. above-
Creek . 6.0 mi. Section 4 mouth mouth Bear Lake Road
Curtis’ ; "Supplement to. 100 yds. east: 3 mi. egst of Store Hollow -
Creek 6.5 mi. Section 4 of Bear Leake ‘Bear Lake Road :
) Road
Mill _ Supplement to 300 yds.
Creek 0.7 mi. Section 5 ‘above mouth - -
Sheep Supplement to 0.5 mi.above Mouth of Hay's 1 mi. below
Creek 7.5 mi. Section 5 mouth Canyon source
Physical Charscteristics
. ‘Gradient. In the main Blacksmith Fork the average gradient is about 86

feet 'per mile.

conditions of the lower river. ;
Creek tributary the gradient veries between 35 and 45 feet per mile.

This, however, does not give a ‘true picture of the gradient
" From the mouth of fhe canyon to the Mill

- part of the river is an ideal trout stream.
very much terraced and’ steepu

shelves varying from three to forty feet in height. -
falls which are barriers to fish.
stream above the falls in Mollen's Hollow.

This

The upper section,however, is

Enormous quantities of - travertine form

Many of these create
- There are -apparently no fish:in the
The gradient over this four miles

-increases the average to a point beyond®that of the Logan while actually it
is very much less over the major part of the river.

. The average grddlent'for the tributaries is less than for those of the

. Logan.

numbers. of trout.

of the main river and its tributaries.

‘Almost all of these offer unusual spawnlno areas and carry large
Table 10 gives a summary of the ‘gradients for the sections



i Bl

As contrasted with the Logan River, the Blacksmith Fork has almost

;pérfect phy51cal conditions with- respcct to. gr;dlent and pools..

] Widths and Depths. The Blucksmlth Fork 1s relﬂtlvely narrow and
dcep throughout its course. Itfs average w1dth is 23.7 feet and depth
0.72 feet, while the aversge width and depth on the Logan'River. are

S v feet ‘and’ 0.74 feet respectively., In a conparison of ‘the- .depths
G I ¢ necussary ‘to take into consideration the places chosen for station

In alriost every instance typical riffles were selected, Had pools been

~ included in these avernge measurements the Blacksmith Fork would have

shown a rauch greuter average depth thhn the Loban Rlver._;

‘Table lO.~ Average widths, - depths, volumeb and ve1001tles‘
for sbctlons of the Blacksmith Fork and its

tributaries
o Length Aver.- Avers i, | s g Gradient
Section in Width Depth Ave.Veloc1ty Ave.Volume . in feet
Number Miles in ft. in ft. in ft./sec. in c.f.s. per mile
1 Utah Power and Light .Co.. Dam . .o
2 4.0° 28,5  0.7% 1.89 ' 87,7 o BB
B Hyruwm City Dam™ = 7 ., SHY o L
4 B.7 0 2l.8 . 0.8% 2.70 BB - 4L
T T N 0.62 8,99 ' -B0.9 ., 180
Tributariecs: ' - ; g FL
N T S U | 0.73 1.89. 7 T4 T AEIAR 1 R s
Rock : ' e i R R
Creek. Ba0, 498 L G20 0 TRt < 1ae8a T 80D,
Curtis . ] : % ' ST W T
Creek 6.5 9.64 ' 0.29 L7 =98 v 1B, o 3
Mlll ' ¢ " Z " b e X . I .'..f'.‘_'..‘_'_,'f.':m.‘.'.',.'.‘,..".“..‘."‘.‘..".'.‘f'.*"T'Z.,‘.
Creek 20,7 9.0 Q867 - 1.10 2.0 60
Sheep s \ ' _
.. Creek St ) 7D O R e e a7 207

Volume and Velocity. Thé average wolume throughout the. Blacksmith
Fork was 34.6 cubic feet per .second.: This;. however, represents:-a Very-
low water year. -According to -Dr. Clyde;, - the normal average:in. the lower
canyon for the same period is 88C cubic-feet per secondy the meximum is
1800 cubic feet per second and the mininum, .not including-this: year; is

- 40 cubic feet per second. The major part of this voluric' comes:from. the

headwaters of the main stream. The tributaries were contributing 1é¢ss:
than one=fourth the total volume. Average: volimes.for fthHe sections.and

tributaries are given In TPoble/M0s "V 2. 11yt

The. average v91001ty of &4 52 feet per sccond is- not much luss thqn

‘the average velocity for:the Logan River. -This;: however, rust again be

considered in connection with the selection of:stiatiéns. :0n the.Logan,
the stream is almost- a continuous riffle, while . .on-the.Blaecksnith Fork

there are many deep pools. Had the: poolcd: areas been:includéd:in: this
average, it would have been much lower than the present figure. Average
velocities for the Blacksmith Fork drainage are given in Table 10.




Types of Bottom. Bottom conditions of the Blacksmith Fork are very
favorable for spawning as well as for ‘good feeding grounds. They vary
from rubble to sand with the majority of rubble and gravel (Table 11). &
certain’ amount of gilting oceurs after hegvy rains. ‘This is primarily
due to extreme overgrazing throughout the major pcrt of the: drainage.  As
yet this silting has showed no very serlous effects but if continued will
not ohly ruin many of the spawning areas and feeding grounds. but be a
constant hazerd to the fish themselves.

Pools.. There are an,unuaually‘large number of good pools in the
main river. Counts showed af avérage of 40 — 50 per mile in sections 2
and 4. IXven the tributaries hﬂve better thnn average pools. A sumiary.
is given in Table 11.

. Riffles. In the main river the riffles are comparatively short
and deep. They are, however, well situeted and frequent enough to make
good- feeding grounds. The tributaries have long, shallow riffles. This
last condltlon is partly due to the unusual low-watér conditions. -

Table 1le—- Summary of types of bottom, pools, rlffles, sh“de,w
and turbidity for the Blacksmith Fork Dralnagg.‘

Section i : ; ~f;*~-7'~ i o T Color and

No. _Types of Bottom Pools Riffles ' Shade ' Turbidity
ik - Utah Power and Light .Company Dam - 3 S
2 - Rubble to send  S1 Tl F1 Short-deep A White - clear
B Hyrum City Dam . AP Il .
3 Rubble to gravel S1 T1 F1 Long—deep B White-clear
5 Gravel to sand - S1 T1 F1 Long-deep B White-clear
y - . A Slightly turgid
Tributaries: : \ s
‘Left . - Rubble to TR : : : ~
'~ -Fork - fine gravel . . S2 Tl F2 Long-shallow A White~clear
‘Rock ~ Rubble - gravel
Creek . .sand °S2 Tl F1 Long-shallow .A - White~-tlear
CuvbLE o e : e
Creek ~ Rubble to gravel S2 T2 F1 Long-shallow A White~clear
UMGEET - RElle Ber . o e e s B
: " Creek sand and silt . 82 TL-F1 Long-shallow A White-clear
- Sheep ) =g, '

~ Creek - Gravel to silt - S2 T2 F1 LoﬁgLshallOW A  White-clear

Turbid after rain

Shade. The river proper is fairly well shaded, Recent observations,
however, show that private land owners are. removing the trees and brush
-and burning the debris in order: to produce more grazing land.  Other areas
show overgrazing to the extent of serious danger. The tributaries on the
other hand are densely shaded. A o



_ - Blacksmith ‘Fork is-white in color.: It 1s'very’turb1d after heavy rzins.
»‘Follow1ng a ‘continiuous: rain ‘of -four ‘hours, ‘the main river remained very
- turbid ‘for' four days and: slightly- $urbid fowr: ten days. - Even the water 1n2

"above.

B o

GO S B T ae o el Rendl ¥

-Color dnd Turbi dity. - Like- 411 -the Lognu Drainage; the water of the -

the dems nas r01lv. The causesof turbldlty hdve alre?dy becn mentloned

Temgerature. Temperature studies made between July 14 and July 21
show an ‘average water: temperature of: BLAF: for the main: river, with &
maximum ‘of ‘63°F . and"a minimum 6f 46°F. - The ‘air Wemperoture averaged
78.4°F. wlth a maximim of 89°F. d@nd a miniriun of 6l°F for the same pering,

The average temperatures for each section as well ﬁs<those for the
trlbutarzes are glVen 1n Table lE. o AN T PR R

ot

Table 12.- Alr-an& ﬁater temperatures—

% konfon the Blacksmlth Fork
''''' e S et an@iite bributaries s o - et

T oriAF- . Water

SeThIon « - L. - .+ Dave v LoiaT. L Lot
*ﬁﬁ@hﬁuQF. Temp. °F.

Number  Statioh  T9B4 Uiline of: Day sl vgigy et

.1... ... Utah Poaer. and  Light.. Company R, fme B oS00 o o T8
ey Lower 7/14 9:C0 AM Partly cloudy 72" :
L Middlelt 7/14. E1L00:AM. .- Bright=elenr.i:. 86 .. B3
Upper 7/12 12:00 noon Br;ght-cleqr 88 -
N Hyrum City Dam el AL LR -
~ il owers  7/EPe-gr00 AM Brlght elear RN - 50
4 Middle 7/17 10:30 AM Bright-elear-~" 82 = 52 ;
‘Upper 7/17: - Bi00 P - Bmgm-clear c289n T 8RBT T
’ 7/19 5130 PM ¢ 4. Rain, Hews o o BL B9
- " 7/19 "3:30 PM Cloudy 83 56 0 2
Upper 7/19  10:30C aM Bright~clear 7B Lt A
Tributaries: =~ 4 A ; R MR L i

Curtis = -Lower: . 718 2 EB-PM - - ¢ " Gloudy i sLD B8N

Left - " “‘Lower:  7/1B- - 7Pi00-PM“: - Bright-clear . 737 L
Fork =~ ~Middle ~7/13 6:iC0 PM 'Brighﬁ-i‘é'l'é?ar - i ighH 23
____Upper  7/13:u'5i0)-PM " ! Bright-clear .18l
Rock Lower 7/18°  8:00 M Cloudy 64
Creek “Midd¥e 7/18 -10:16:AM I~ "1 Cloudy i ©i oL 7709w
Upper 7/18 ~ 6:00 PM  Bright-clear: ! '83"

Creek  Middle' 7/18 3:30 PM _ Bright-clear 86
Upper _ 7/18:7%:i00-PM+: - Bright-eléar- i 6%

O MITI . T Tower... 7/20.. 9:5C AM. . . Portiy.cloudy. . 76 . ___ 52

Creek

Sheep  Lower  7/21 9:00 &M Rain MR
. Creek  Middle 722 -A1:30-#M " <& “Cloddy v < oplidic

Uppex . > 0/21" 2:00°EM * : -Hain e -1
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Chemical Characteristics

pH - Carbon-dioxide - Oxygen - Alkélinity. The amount of variation
in pH in the Blacksmith Fork is exactly the same as that for the Logan
Rlver (8 2 - 8 AEh e : : .

.Carbon-dioxide was found to be present in Mill Creek and nowhere else
in thiS‘river.. Its abundénce was not great, however, being 3.86 p.p.m.

O»ygen was foand in abundance with a minimum. of 6. 4 D.DeMe and a
maximum of 9.6 p. p.m.

‘Phenolphthalein alkalinity varied from 8 to 18 p.p.m. while the
methyl orange alkalinity ranged from 173 to 215 p.p.m. with an average
of 190 p.p.m. This last figure is unusually high. Huge deposits of
travertine are found in various places on the system, especially in
Section 5 and the Sheep Creek tributary. hunalyses are given in more
detail in Table 13.

Table 15.~ Summary of chemlcdl characterlstlcs for Blacksmlth
Fork Dralnage

S e e Phth. MO

Region of Stream Hour 1934 Air Water -Depth pH ppm*  ppm* ‘ppm* ppm*

50 yds. above

_mouth of Sieep 4:15 PM 7/19 83 54 Surf. 8.2 0.0 8.1 8. 205

Creek, Sect.b

Tributaries:

Left Fork 7 OO PM 2/15 45) G4, B L Bupl, 8.2 0 Yl B 2 e D 178
- Rouck Creek 9:00 AM 7/18 64 5b Stpf. o B.4° 0.8 Beo 12,0 178

Curtis Creek . 10:30 AM 7/19 A I Surf. 8.4 0.0 9+6. 18,0 186
'Mill Creek 9:00 AM. 7/20 76 .52 Surf. 8.2. 3.8 8.4 (.0 215

Sheep  Creek 4:00 PM 7/20 83 70 Surf.. B4 0.0 6sd  10.C 178

* Parts per million.

Biological’Charaoteristics

Plants. The hlgher plants are comparatlvely abundant throughout this
river system. Water-cress end buttercups predominate, occumring to a greater
.or less. degree in all sections and tributaries. Mill Creek is especially
productive in the higher plants. Mosses and liverworts are common and algae
are abundant, . 1

Animals. The species of fish occurring in the Blacksmith Fork Drainege
. are the same as those described for the Logan River. Generally speaking, all
" species are more abundant in the Blacksmith Fork. The whitefish is extremely
‘common.- Various pool ‘counts showed as many as 25 and no pool investigated
" below Anderson's Ranch was barren of this species. Both brown and rainbow
2 trout were ‘in excellent condition. There are only a few native cutthroat
- trout in the main stream below the Hardware Ranch but this speaies is the most
abundant .in'all the tributaries and headwaters of the mein stream.
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dams were the rainbow- cutthroat CcToss.

quality in thls respect.

3.0 cc. (water displacement).

o __F;shsfood organlsms.'_Trout streqms;sﬁpporting'gn abundange¢6f
- vegetation and having considerable riffle area .of rubble and gravel,
invariably rich in food organlsms.

are %

Blacksmith fork is.of very high;

- About DO per cent of the spc01mons tqken from the lower river and

Thc average volume of food organlsms per sgquare foot is approx1m telyw

Table 14 gives a quazlitative and quanti-.

tative. sumary -of the sumples. takcn on. the Blacksmith Fork and its tribu- ;
“taries. A ) . e

Table 14.— Qualltatlve and Quantltatlve summery of flsh-food
"sxmples from the Blacksmith Fork: and its. trlbut.rles

water.”

. No improvements are recommended for the Bl?cﬁsmlth Fork and its
_ trlbutnries at the present time..

Artificial Lokes

The aitiflcill lakes produdéd by.the twb”powef dams in the Blacksmith
Fork Canyon, are very productive.
Company) is o dam sbout 25 feet high and retnins approximetely. 2% acres of

The lower one (Utah Power end Light

The 1nlut contributes about 35 c.f.s.

The basin is reguler

t

\

o) ’ g 7 o
. ) ¢ [} ¢ 3 ot
TS Rees o E S N B e R B N R B
5 : O s S Gpp s -k B e ) i g B O ST - e B
s e ] s . o 2 = g o g g 5 B i 5
I g4 .5 B g ¥z BT o2 §E. B lH S
) @ =1 ¢ . o f= S| <P 0 — 8.0 O X
s B8 R Ge 808088 B OB TR ERE R
1  ;_7/14 Utah Power and Light Company Deam ‘ T = N ¥
(27 7/14 3 "l94 358 61 .177 405 4 30 - 33 - 139 4.4 =
3 :. Hyrum City Dem : s Koot 5
e R BT 150271 13126 W 4.8 13, B B - B’ B- o deE
5 U9/19 5 546’m5 6 166 41 19 - 10 8 - 10 ..8 .=12.B:
Trlbutarles‘ ' : oy -
“Left . ' ' 0 e S SO Y £ e
‘ Forg 7/15 B 2071 i%3. 200 167811 .14 BB &8 = W0 cd e -
e sy s A N 3 :
_ c;eek;ny/is.is_ A7 288 Bp B8 87 10739 = B.e BIB . B ¥.B1
e e i A ‘
‘Creek 7/18 3 462 391 44 96 B3 5 -~ 1 4-9 - 97 - 9.2
Mill ‘
Oreek -7/20 1 63 227 2. .78 170 60 .10 =~ 13 6. 26 99 - 7.0
Creek 7/21. 2 37 .70 .28 39 .22 18 .15. = 7 - 86 57 - 4.0°
Improvements -
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reaching a maximum depth of 18 feet at a point 25 yards above the dam,
The slval areas are situated on the northeast and east end.. These are
covered with 2 rich layer of silt and an abundance of vegetatlon both
higher plants and algce. At 8:30 AM July 14, 1934 the temperature £t

" the inlet was 63°F. and at the outlet 63°F. The temperatures from top

to bottom were as follows: Surface - 63°F.; 2 yards - 62.8°F.; 3 yardg -

" B59°F.; 6 yards - 58°F. Chemical analyses of the water taken at the

surface and at four yards show & uniform condition from top to bottom.
(pH - 8.2; C0g = 0.0 pupum.; Oy — 7. 4 p.p.m. at surface and 8.3 p.p.m.
at 4 yards; phenolphthalein. alkalinity 10.C p.p.m.; methyl orange alka-
linity 178 p.p.m.) One square foot of bottom produced 630 midges, 114
Pisidium and 11,495 tub1f101d worms. The TUblflCIdde alone had a volume
of 22 cc. There are no good spawning-ureas in the lake proper but the
fish have free.run up the main river where spawning areas are ideal. - Of
the fish present, the brown trout seemed to be most abundant. There were
also large numbers of whitefish and rainbow trout.

~The upper dam (Hyrum City) is only 12 feet high and forms a lake of
gbout 3 - 4 gcres. It is fed by the main river. (30 c.f.s. ) and. durlng
the whole summer ell of this water went 1nto the power main at the oppo-
site end, The lake has a maximum depth of 8 feet. The shoals are ex-=
tensive and covered deeply with silt. Many weed beds occur especially
along. the north side and east end.. Almost the whole bottom is a- veritable
mass of filaméntous algae. Measurements showed 278 cc. of this algae per
square foot of bottom. Temperatures taken July 16, 1934, were as follows:
Inlet - 63°F.; Outlet - 59.5°F.; Surface - 59.5°F. There was no chemical
stratification. Semples taken were as follows: pH - 8.4; COp = 0.C p.p.m.;

- 0g = 6.4 p.p.sm.; phenolphthalein alkalinity - 8 p.p.m.; methyl orange

alkelinity - 179 p.p.m. In a-bottom sample (0.5 sguare feet) there were
58 cc. of Tubificidae and 2.8 cc. of other organisms. Food conditions in
these lakes are excellemt. Brown trout is the predominunt species with
large numbers of whitefish and rainbow trout. Only rarely is a native
cutthroat taken. A gill-net haul of one hour took the fecllowing fish:

23 brown trout, 5 rainbow trout, -5 whitefish, and 1 native cutthroat trout.

Stocking Recommendations.

Since. 1930, 663,170 rainbow (3~10 inches) and 225,000 brown trout
(2% - 3 inches) have been stocked in the Blacksmith Fork and its tribu-
taries. (Figures are from Lamrencc Johnson). No detailed stocking

. records are avallable.

' Brown trout are recommended for the daﬂs and the main river up as
far as the Hardware Ranch, although some resinbow might be substituted for

“brown trout if more available. From careful observations and a study of
i the physical features of the .river above this point including all tribu-

taries, we are convinced that cutthroat trout is the best species for these

'waters. The native cutthroat maintain themselves in considerable numbers
by natural. propagation.

A complete stocking progrem for each séction is given in Table 15,
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Table 15.— Tentative stocking Tecormendetions for fhe Blacksmith Fork

and its tributaries, including dams.

.SGC—

“Aver. - Length - . _ : Species i :
tion. - Width to be = = . Grade Recom- Size No. of Freqy
No..  PFt. Stocked FExact Location Food Pool mended In. Trout. _ ency

; Between, Utah . : B
P L 3.5 Power and Light 2 A Brown 3 25775
: Dam’ and Hyrum
City Power plt.
Between Hyrum | Brown or 3
4 ‘22 - 6s= Oity Dem ond - 3 A Rainbow 9,975
g mouth of Curtls
Creek
T e Betwesn mouth of B " s oh 2 : ,
BT ey 6.0 Curtis Creek and 2 A Cutthroat .13 33,200
¢ source of main . : D
: river,
. Tributaries: ;
_ Left g - From mouth to 1 , 2 S
Fork 13 10.0 source at springs - B Cutthroat 1% 22,650
g Al S From mouth to Tl ael i
Rock - ¢ 6.0 . 1 mile above 3 B Cutthroat 1% 7,650
Creek ; * Beaver dams at ; 7
e SOUrce.
Curtis From mouth to o : Bapogish g
Creek. = .9 . =) Store Hollow 2 "B Cutthrout k% 11,850 .
I : . From mouth up~ . ' : _
‘Qreek 9 1.0 stresm 1 mile 3 A Cutthroat 1% 2,900 4
Sheep From mouth to : . i
Creek 7 7.5  source - 7.5 3 B Cutthroat 13 = 7,450
& i ‘miles. ;
..Damsz:- . . e
- . Estimated . . B s
“TAra. length of grow- : -.Number °
: . Food ing season in ' Spécies Size of
Lake Acres. Grade  months.. - Recommended Inches | Trout Frequeno
Utah Power v o ‘ 3
and Light 3.0 Cy 7. ... Brown 3 825  Annually
Hyrum City ot ; ik
Dam _ $.0 o3 T i _____'Brown 8 1,050 fnnually

The total number of each specics to be stocked in the Blacksmith Fork

and its tributaries Jre ‘as follors

Brown:trout - 3 inches PSR WRY.
e e RS O |

Cutthroat - 1%
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As alreedy mentioned, the sizes ]listed are not.those most-desireble.
Fish held in rearing ponds until -6 inches are far more economical for
planting. . In Table 15 there has been a 25 per cent reduction in the num-
bers recommended due to the known, favorable conditiens for natural propa-
gation. Whother or not this allowance is enough to cover the number
actually produced by natural reproduction can only bc detcrmlned by a
nmore careful investigation of thls point.

LITTLE BEAR RIVER

" 4t the request of the Hyrum Fish and Gome Association, certailn obser-
vations were made on the headwaters of the Little Bear River and the new

_Hyrum Dam reclamation project. The ares drained by this river is immedia-

tely south of the Blacksmith Fork and is similar in all respects to that
stream. ' Three stations were estsblished. The lower one wes situated %
mile above the new dem site, the middle one just below the Lofthouse

Bridge in Avon and the upper, 300 yards below big spring in East Canyon.

- The average gradient over this section is about 55 feet per mile. At the

upper station, it is almost twice as gréat as et cither of the other two.
The bottom generanlly is corposed of rubble to fine gravel with smaller
amounts of sand in.the lower portion. The riffles are long and shallow

and the pools are rather infrequent, being only of fair quality. The

main stream has an average width of 24 feet, while Eest Canyon tributary

. avernges 14 feet. The average depth is 0.3 feet und the velocity in the

riffles ranges between 1.75 feet per sccond and 2.6 feet per second.

East Canyon was carrying 9 cubic feet per second and the river proper,
just as it entered the reservoir site, had 16 cubic feet per second. The
stream is partly shaded except ot the lower end where &ll the brush hus

been removed in preparation for the new rcservoir.

Temperatures taken July 26, 1934 are as follows: Lower station -
hour - 3:45 PM; Sky - clear; Air temperature - 90°F.; Water temperature -

. 76°F. Middle station. - hour. - 10:30 AM; Sky - clear; Air temperature -

. 76°F.; Water temperature - 63°F. Upper station - hour - 1:00 PM; Sky -

clear; Air tempernture - 88°F.; Water temperature - 63°F.

. Water-cress and. butterfup were common at the lower station. Only
small amounts of algae were present at the middle and upper stations. The
results of square foot samples taken from the bottom were as follows:
Lower - 5.2 cc. volume consisting meinly of caddis, snails, amphipods

- and midges. Middle - 3.6 cc. volume containing an abundance of mayflies,

Mollusca and Coleoptera. Upper - 4.5 cc., consisting almost entirely of
caddis, mayflies and stoneflies. .Generally.speaking, food conditions in
this stream are excellent.

A chemical analysis at Station 2 shows an abundance of oxygen and
the complete lack of carbon-dioxide. The pH was 8.3 and the total alka-
linity 206 parts per million.' :

Brown and ralnbow trout are reported for the upper stations. &t
the lower one, suckers, chub, minnows nnd trout fingerlings were observed.



.= 32 ~

When the Hyrum project is conmplete the.artificial lake created by :
the dom will range between 250’andu450'acres. This will no doubt develop -
into a very fine fish pond after it becomes stocked with.plants and food: ::
organisms. It must be remembered, however, that natural stocking with: the

. fundamental plants and animals takes time and although no relieble infor-

mation is available with regard to the rate or succession of stocking, the'
maximum abundance of food organisms will:probably not be reeched for a few:
years. In view of these facts, great care should be exercised in a trout :
stocking program. There is a great danger of stocking beyond the available
food supply. ' : . T RS 5




DEPARTMENT OF COMMERCE
BUREAU OF FISHERIES

Lake and Pond Survey

 Shate vl | River System _ Neme of lake
¢ TForest or Park _ ' .Map Number

County . Tributary to

Notes--Sketches

‘Name of lake: Datet o e

Altitudet Area: ’

Natural or artificial:

Height of dam: ‘ Fishway:

Character of shore lins:

Characte; of watershed:Mountainous,hilly,rolling,flat,swampy,wooded,
.open,cultivated,uncultivated.

Prinéipal tributary streams {names and size):
Fluctuations in water level (causes and feet variation):A
Approximate depth 100° from shore . - .» R00T. from shore i

~ Maximum %
Shoal areas (extent, type of bottom):

: Deep areas: Bottom—fMud,silt,sand;clay,meat,marl,detritus,hardpan,grévél,
bedrock.

- Temperatures: Inlet _,0utlet ,Surface ,Hour ,Weather ,

At various depths i .

Color and turbidity: _

Highér plants:
- Emergent:

Submerged :
Algae (kinds and abundance):
:  Note: For actual field use this form was printed on a sheet of the same
size and gemeral layout as the accompanying stream survey form.

(Over)

e



. State
Forest or park
County

Stream section:

‘ Note——Skef.chés:

DEPARTMENT OF COMMERCE
BUREAU OF FISHERIES
STREAM SURVEY

River system Name of stream
Map Number
Tributary to

Length of section:



' Vertebratés:' '
Kinds of fish and abundance

Others -

Invertebrates (indicate abundance by count or estimate):
Caddisflies : Hemiptera
Mayflies - i Stonzflies
Midges v ! Decapods
Other Diptera & ©  Amphipods
Dragonflies Entomostraca
Damselflies Mollusks
Neuroptera : : ' Worms

Plankten (length of haul):
Quantity in ces:
Dominant organisms:

Spawning areas:
Young fish seen:

* Accessibility:
Boats available:
‘Polletion: Source:
et Type:
‘Degree fighed (heavy, fiedium, light):.
Rearing pwol sites: ,

. Fish reccrmended:

.

- Remarks:

Improvements:

STOCKING PROGRAM
Species: : : v '
Size:
ﬁmﬁgrs :1

" -Frequency:

Invastigétor

Authority



'Na,me of stream Sl '

Date

REGION

UPPER

MIDDLE

LOWER

: Stafmr’)

Altxtnde

; 'Average width a.nd depth__

'. Volnme

_V;pFl

o Air temperature

- Water temperature
" Hour and sky

. Pools and shelter:
: Size, type, frequency..

'..»Bottom Mud sllt sand,:

: «.grayel, rubble, bedrock

selay detntus, hardpan, | »

L Aqua,uc vegeta,tlon

" Stoneflies. Lk

: ‘Crustnmg_’ ‘

. Miscellarieous.;

Fluctuatlon in volume:

Gr}idlent:

Character of watérshed: Canyons, mounta,mous, hilly,
- flat, swampy, wooded, open, cultivated, uncultivated.




Character of watershed: Canyons, mountainous, hilly, rolling,
flat, swampy, wooded, open, cultivated, uncultlvated.
Fluctua.tlon in volume:

Gradient:
Source:
‘Barriers (locatlon and height):
- Diversions (location, screened):

Springs (location, size, temperature):

. Tributaries:
Fish '(ﬁnds 2 abundance)

"'Enenﬁeﬁi

:.; Degree fished (heavy, med1um, light):
: ’Spawnmg aTeas: :

$ _-Fry, ﬁ;ijgerhngs seen:

: Accessxbﬂlty of stream:




Remarks:

- Vertebrates: :
Kinds of fish and asbundance

Others = °

Invertebrates (indicate abundance
Caddisflies
Mayflies
Midges

Inyestigator.

Improvements:
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by ‘count or estimate):
Hemiptera
Stonaflies
Decapods

© Amata g mad e
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Species:
'Size:
Numbers:

' -Frequency:

Authority

Authority.
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