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INTRODUCT ION

Description of the Study Area

The Logan River heads in the southeastern corner of Franklin County,
Idaho, and runs in & south and westerly direction.- It enters the state of
Utah throuch the northern boundary in the northeast corner of Cache County.
The main stream is fed by two tributary streams which head in separate
drainages & few miles apart, The Franklin Basin branch is the main con-
tributing tributary while the Beaver Creek branch is nearly as large, The
two tributaries join at a point about one mile south of Beaver Nountain
which is six miles south of the Idaho state line, The stream then con-
tinues down Logan Canyon for some forty miles to the city of logan, The
headwaters enter Utah at an elevation of 8500 feet and drop about 4000
feet in the near 50-mile course to the state reservoir at the eastern city
limits of Logzan where the elevatiocn is epproximately 4500 feet, The gra-
dient varies from approximately 35 feet per mile to 170 feet per mile on
the main strear, while contributing tributaries reach & maximum gradient
of 394 feet per mile in Spawn Creek, The extreme gradient for most of
the stream and tributaries mekes it mainly a white-water stream consis-
ting meinly of riffles and swift channels with a minimum of pools. The
average width of the river proper is approximetely 38 feet with an average
depth of 0,74 feet, whioh clearly shows the lack of pools, and 15 respon=
sible for the very low averapge depth figure (Table 1).

The stream bottom is mostly boulders and rubble with occasional sand
and rravel beds in the areas of lesser gradient or in areas sheltered against
the main stream current, In many sections the stream runs through chan-
nels of solid bed rock with a few boulders strewn over the bottom. As &

result of natural erosion, the impoundments are heavily silted in, The



city impoundment, because of its location, has probably suffered the most.
Beaver dams in the upper reachss of the river are the only other places
where silt in large quantities has settled,

The averere velocity of the stream based on & yearly average is ap-
proximately 2,6 feet per second (Table 1). The greatest welocity is found
in the Right Hand Fork tributary where it reaches 3.5 feet per second, and
the lowest velocity is just below the oity dem where it is l¢3 feet per
second,

The Logen Hiver drajins an erea of approximately 225 square miles of
mountainous terrain composed chiefly of limestone and shale of the ;
Paleozoic Are Brown (2) and Williems (39).

Beside the two mein headwater tributaries, Right Hand Pork and Temple
Fork are iﬁporhanﬁ both from the stendpoint of weter contributed end fishe
ing furnished., These two tributeries add sbout twelve miles of fishable
stream to the main river., Several other lesser side streams add little
water‘to the stream eand almost no f{shing water, Some of the more impore
tant . of these are White Pine Creek, Little Rear, and'Spring Hollowe

The main strearm of the lozen Tiver is paralleled for about 25 miles
by an asphalt alleweather highway which makes the'streaé readily acces-
gible to anglers a£ any time. Four of the main tributaries are acces-
sible b& Torest Service roads. Althouch these roads are not generally
passable when they are wet, they make it easy tc reach the fishinj areas
back from,the main stream when the weather is favorable. Approximately
20 miles of Porest Service roads arec ﬁsed,extensivaly by anglers, It wes
estimated that these 40 to 45 miles of roads maeke apprQXimate}y 70 miles
of fighable stream in the study erea which is all accessible. Tven this

is & rather feolse fipure because the impoundments are measured the sare

as stresn which does not give the proportional weight to these larger



Table l. Arbitrary Divisions of the logen River Drainage Employed in
Collaction of Creel Census and Car Count Data in 1949
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water areas.

The logan River, one of Utah's better trout streams, has carried more
than i%s share of the increased fishing pressure of the past few years.
Careful management of the drainege by the U, S. Forest Service has kept the
logen River free of serious water fluctustions and relatively unpolluted
by silt and wastes, The only noticeable fluctustion ir the stream is the
annuel runoff cycle which usually reaches its peak in lay (Figure 1), This
alone has contributed preatly to the ability of the river to withstand
the increased fishing pressure which it has done quite well. The increase
in fishing pressure can be better understood when it is learned that there
has been a 500 per cent increase since 1520; and alona'with the increase
in pressure came a relative decrease in the fishing waters for the state
as & whole. If the Logan River is to continue to support the present ermy
of anglers and retain e harvestable crop of fish for them, the menagement
of the crop and the fishermen will heve to be established on a sound basise

Objectives of the Study

The chief purpose of this study is to contribute & share of knowledge
to the sound management of, not only the Logan River, but to other similar
bodies of water, Overlooking & single phase of management in such & deli-
cate ecolosically balanced area as this renders all other phases ineffec-
tive, However, thers is much to be learned if the balance is to be
maintained,

liore people participate in fishing on the basis of total hours spent
then any other single form of recreation, It appears that a large segmeont
of the country's population depends on their favorite fishing hole for
recrostion and relaxetion, To cope with this situetion, Stete and Fed-

eral organizations are trying several methods to satisfy, at least
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partially, the wishes of millions of the country's anglers., The possibili-
ties of habitat improvement are now gaining favor as a method of inereasing
tho fish and game of the country, Until this rethod can be put ikto full
use, the past practices of artificial propegation and planting of rame and
fish must continue., Any method that is employed to supply a few fish for all
who angle is an expensive proposition; thlus, it is 4o the edvantage of those
who have the taesk of supplying the crop for harvest to know ell that is pos=
sible about thet crop,

The sscond objective of this project is to learn whether or not the
stocking progrem of the state is filling the order as the fishermen desirs
and how stocking should be handled %o return the lerpest number of fish
to the cresl per dollar expended, What is the cogt of the legal fish re-
turned to the crecls? The State Fish and Game Department will be inter-
ested in the results they are gatting from thelangler's dollar, The angler
wants & certein amount of setisfaction for his dollar; that is, fish in his
creel and a knowledge of how much his dollar contributes, The third inter-
ested party is the research men who want a practical, economical method of
zetting the enswers desired by both conservation departments and anglers,

A research phase in this problem is to find a satisfactory technique where-
by the collection of data for such a study may be made practicelly and
economically from the standpoint of both manpower and other costs,

Species of Fish Present

The logan River study aree contains six species of fish important to
the management of the stream, The rmost souzht after fish are four species

of trouts the brown trout (Salmo trutte fario), rainbow (Selmo zairdneri

irideus), cubthroat (Salmo clarkii), end brook trout (Selvelinus fontinalis),

The fifth species, the Mountain Whitefish (Prosopium williemsoni) is of




considerable importence because of its competitive status with the more
desirable trout, This fish abounds in the Logan River, especially in the
impoundments end the deseper holes and chennels of the stream, It is only
rarely fished for, but it is occasionally taken by trout fishermen, The
harvest certainly is not a decimeting factor on the present populeticn.

The sixth species of fish, the bullhead or Belding's muddler (Cottus
beldingii), is importent as a source of food for the larger trout; howsver,
it mey be a food competitor of the trout, It is never taken by fishermen,
but is occasionally used by anglers as bait for the very large trout, A

seventh spacies, the smallfin redsided shiner (Richardsonius balteatus

hydrophlox), found in a small section of one of the impoundments is of
little or no known importance in the menagerment of the river et present,
but may prove so later. This assortrment of species existing in the wvarious
types of water found along the length of the logan River furnishes choice
1ing to the many various types of anglars (Miller 18),

Scope of the Study

This project is divided into four separate and distinct phases which
wore necessary to arrive at the results, The development, operation, and
presentation of findings are all the result of the first phase,

The initial step in any provnosed project is to plan and map the procedure
thet is to be followed., Though not perfect, the results and methods used
to obtain the results speal for the preparations that were made to carry out
the study. The changes and improvements of procedure as the study progres-—
ses are also part of the first phase, That that phase of the project has
not been neglected is indicated by improved methods, and new ones, described
throughout this paper., The first phase actually defines the three phases

thet are to follow, and so it receives the greetest share of attention,



The second phase of the project is the marking and plenting of the
hatchery-reared fish which form the basis of the study. The second phase
constitutes tegging or fin clipping all legel-sized fish that are planted
in logen River., This is an importent step as it is one of the few in=
stances wherein some control may be instated in the experiment,

The third phase is the car count, used mainly in determining the fish-
ing pressure. This phase is of greatest interest to researchers and men-
agement as it offers the challenge of meking & count of anglers and yet
never actually seeing the angler, This situation presents itself on nu-
merous streams and lakes where, if a satisfactory technique might be
defined, a complete count of the angling pressure could be made.

The fourth phase in determining the harvest of wild and stocked fish
from the lLogan River, is the oreel census. This is of value to a preater
number of parties then is any other phase of the project. This phase is
of interest, of course, to the angler whose creel is checked, He is in-
terested in getting the fish in his crgel~ and if it remains empty, he
wants to know why.. Phase four is of interest to the fishery management
agencies who are operating the business, that is, to furnish fishing lor
those who want to fish., lastly, this phase is of interest to the research
agencies because it is needed to determine the harvest of wild and stocked

fish from the Logan River,



REVIEW OF LITERATURE

Perhaps the most complex wildlife management probler todey is the mane
eaging of streams and lakes to maintain fishing for the millions of anglers,
Fish are probebly the most difficult of wild animals to study. Their habi-
tet is difficult to control because of its properties. Thus it appears that
all problems pertaining to other forms of wildlife apply to fish with the
addition of many others. With the zreat upsurge in numbers of anglers in
the past ten years came the problem of supplying fish for them to cateh,
Nany researchers have contributed their bit to aid in answering the
problems.

Bschmeyer (8) has presented the objectives of fish managament as "(1)
to provide & maximum number of successful fishing trips without injury to
future engline, and (2) to provide a fair distribution of the fish resour-
ces," He further presents the philesonhy which he feels should be instilled
into the fishing public if we are to successfully fulfill the objectives
mentioned,

1, "Fishing should be regerded as a way to relax; it should no longer
be directed toward getting meet for the teble, |

2 "lekes and streams are really pestures, Fish are & crop., We must
take the same rationsl viewpoint towerd aquatic pastures that we tele toward
land pastures.

3. "The job of managing these publicly owned equatic pastures, and of
insuring continuous crops to their thousands of owners shovld be in the hands
of expsrienced fishery menagers, The Jjob is & complicated one, involving

en understanding of fish, fish hebitat, and humans, These facts are quite

woll accepted as such among fishery workers and only now is the picture
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being placed before the public with emphasis for acceptance. It must be
that way, but the program should have besn started long ajo. Fishery ine
vestigetors are now hard put to answer the flood of questions that need
answering,"

The problem is with the fish, so Bardach (1) sugrested that we use the
fish to supply the answer., This is well for the questions concerning only
the fish, but there are other equally important questions concernins man
and his influences on the fish. Greeley (13) declared that depletion by
man is in a sense difficult; but when we consider the sum total of popu-
lation pressures, man can uvset badly the production of game fish., So it
seems that the answers must cone from a number of souroces.

To recognize en individual fish, as such, is a most difficult tesk
unless some identification can be attached to it, Some answers have besen
found %o this problem as sugested by Rounsefell and Kask (26) and Shetter
(28) whose procedure wes followsd to a certain degree in this study. The
markin- of planted fish hes been done in reny weys and for rany reasons,
Cobb (4) tagred fish for the mrpose of determining their migrations and
the results of the plents on the fishing success as it snpplémented the
wild stock, The success of planting various sized fish has been studied
by marking the fish in question as Shetter (29) studied the return tc the
creel of planted finperling trout, Shetter and Hazzard (30) studied the
returns to the cresl of marked legal-size fish planted in Michipgan streams
and lakes, Workers in West Virginia have discovered the percentepe of

returns of merked trout to the creel in a study just completed by Seaman

and Stephens (27), The main interest seems to be the warious remifications

of stooking fish, which is one of the main purposes of this study., larking

for identification may have important repercussions on the fish other than
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those prasently recognized, Narkus (17) has studied the effects of tags
on fresh water fishes while Shuck (32) showed the effects of jaw tagging
on the condition of the trout, The removal of fins, their replacement,

end the effects on the growth of trout so marked has received some attention

from Wales (38) and Heamcox (15)s The growth and survival of spiny-rayed
fish as affected by the removal of fins is & contribution of Ricker (25).
The dynamics of fish populations has been piven considerable attention
by both biologists and statisticians, Viosca (37) has labeled the statis-
tics on the productivity of inland waters as the master key to better fish

culture. This sutdy as well as many others have used Snedecor's (33) book

on Statistical Methods as a guide to the study and analysis of fish popu-

lations, Ricker (24) devoted much thought eand study in developing statis-
tical methods applicable tc fish populations. To give satisfactory inter-
pretation to date collected and analyzed has been & problem among &all experi-
menbors, lottley (19) has presentod tho statistical analysis of creel census
date for fishery workers, De Inry (5) presented many suggestions and con-
siderations that must be taken into account when estimating biological popu-
lations. Nany studies of populations are confronted with distribution
curves. In this study, es in others, the Poisson frequency distribution

is met, From Ricker (23) and Gerwood (1l1) the application and use of

(-~

his 400l of statistics in the analysis of fishery data are invaluable,
Embody (7) presented a method of estimating the number of fish in a given
gsection of stream; a statistic of intersst to anglers, management agencies,
and research workers.

Due to the habitet in which fish live, fishery workers have found it

difficult to handle them without frequent injuries to the fish. Capturing,




transporting, marking, planting, taking spawn, and artificially propega-
ting all requira a certain amount of handling of the fish., Such handling
necaessitates a great amount of precaution and measures of care if the fish
are to survive. Foster (10) and Gerking (12) have presented methods and
materials for use as an aid in elimineting the injury to fish that must be
handled, The techniques have paralleled the methods used on human beings,
and the results have besen equally as successful., The use of anesthetics
on fish, though comperetively recent, has been a contribution of great
value from the point of reduction of injuries to the fish and from the point
of expediting and inoreasing the efficiency of handling the fish,

Since the planting of fish is one of the best answers to mutting a
few more fish in the creel at the present time, there is the gquestion of
when, where, and at what size to olant these fish., Surber (34) made an
ecologiocal study of the reletions of the rainbow and the bottom fauna of
one mile of stream, and Shet'er and leonard (31) mede a similar study of
the populations of fish in a limited section of a Michigan stream, Test
streams were sot up by Reandle and Cremer (22), Needham and Rayner (20),

s

and Needham, Noffett, and Slater (21) to study the best habitats of trout
and the best season of the year in which to stock fish for the greatest
economic returns. In Colorado Hess (16) reported the best returns from fish
planted in April end lay. It appears that stocking of legal-gize fish just
prior %o and during the fishing season returns the greatest number to the
creel, THowever, the most suitable species, and where to plant them has

not been so gensrally established. Hezzard and Shetter (14) learned the
difference in the success of planting rainbow and brock trout. If the

trend is away from artificial propagation and stecking towerd improvement

of habitat, it is evident that more detailed ecological studies of fish




habitat are necessary; and this shall have to be worked out for each section
of the country and for nearly every stream in the country., ILikewige the
requirements of each species of fish are different so what is optimum for
one species may prove quite unsatisfactory for another, This will be met
when the 1life histories of the verious species have besn compiled and
understood from every biological angle,

The elterations of fish habitats by man must be studied to allow a
change in species, rnumbers, harvest, and all other factors influencing the
fish and influenced by the fishe T. Ve Ao's Eschmeyer (9) presented the
fisheries picture as the Tennesses Vallsy Authority affected it. A ten=
year study of trout on a Nalional Forest which revealed some of the effects
of watershed alteration, was expleined by Chemberlain and Huber (3). Edwards
(6) revealed what he believes were the effects of nearly uncontrolled fishe
ing on the Russien River in Alaska, Tarzwell and Miller (35) measured the
fishing intensity on the lower T.V.A., reservoirs which certainly has
changed with the impoundment of waters, The lissouri River Basin Studies

re maeking and compiling extensive surveys and reports of the changes
brought about by men's diverting, impounding, and otherwise changing the
haebitat of fishes on the lissouri River Drainage.

Some of the contributions of the above mentioned authors were utilized
in this study. Some were used intect while others were revised to meet
the situation confronting the execution of the study. Practically every
problem is present on the logan River, This makes it an ideal study
stream, The river has a variety of fish, supports a heavy fishing pressure,
is located in a forest that is being utilized, runs through a variety of

aquatic environments, hes three power and irrigation impoundments that have
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altered its natural course, end it is stocked by ertificially prope-
gated fishe Of course, &ll of these factors cannot be considered in a
single study; but all must be recognized if a single phase of menage=-

ment is to be successfully analyzed and understood.



MARKING AND STOCKING

Procsdure

The number of stocked fish are the basis for the analysis of the creel
census and total harvest each year, Identification of these fish from
wild fish is not left to chance; but to insure accurate recognition, all
hatchery-reared fish stocked in the logan River were either tagped or
fin clipped., This was the first phase of the field work for the 1949
study, as it also wes in 1948, On June 4, 1945, a orew of five or six
men began marking all of the fish to be planted in the river. This work
we.s sporadic throughout the entire fishing season in order to replenish
the supply when the previous plants were depleted by arglers, Based on
the success of the 1948 tagging, the tags were again applied to the
lower jaw of the fish. Several improvements in the tagging technique
wore instigated in 1949 es well as the use of a different type of tag.

The tags used for the 1949 marking were a small circular band-type
of strap aluminum alloy, 3.75 mm, wide, and when closed around the lower
jaw of the fish were seven to eight mm. in diameter (Figure 2b)e. The
tag is applied with a special applicator made by altering a cheap pair
of ordinary pliers. The pliers of the type used in this operation are
of stamped sheet steels The jaws of the pliers are about four mm, wide;
and by simply drilling & hole through the jaws, half of the hole in each
jew, & very workaeble tool was made that fit the tag and securely fastened
it around the fish's jaw (Figure 2a), By providing a slight offset in
the jaws of the applicators, the ends of the tag were made to overlap

slizhtly which made loss of the tags by the fish nearly impossible

(Figure 3).
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This type of tag ettached correctly was quite satisfactory since it
is very noticeable and requires no extra effort to locate it, It cannot
be overlooked by the angler when he removes the hook from the fish's mouth,
This must always be considered when no prizes other than the fish are re-
ceived by the anglers for reporting the recovery of the %tag., Returns on
this type of tag were high; and as there were no prizes for the return of
the tags, the success may be attributed to probably three mein reasons.
First, the project received considerable publicity on its inauguration
in 1948 and reminders were again put out in 1949. Second, there are a
certain number of sportsmen that are curious enough and interested in the
project to expend some extre effort in seeing theat the tazs are turned in
to the proper persons. And third, constant vigilance on the part of the
project personnel increased the returns of the tazs as it relieved the
anglers of any effort required to report the tags.

The tag;ing procedure followed in 1945 was very similar to that used
in 1948, Usually two crews of three men each worked simultaneously. One
man on each crew did the tapgsing as the second man held the fish and mea-
sured it after it was tagrod. The third man recorded the tag number and
the length of the fish to the nearest quarter inch., The third man was
also responsible for overseeing the anesthetizing of the fish which wes
one of the improvements in the tagging technique.

Anesthetizing added considerably to the efiiciency of the tagging
end ¢lipping operation. The anesthetic used was ethyl carbamate
(1Mp CO OCy Hg) in crystalline form mixed with 5000 pprm. of water, Not
only does mnesthetizing the fish increase the efficiency of the operation,

but it reduces the danger of injury to the fishe, The anesthetic itgelf is
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not dangerous to the fish, They are immersed in the sclution for two
or three mimtes just before they are marked, Some fish were left in
the solution for ten minutes to determine & meximum sub=-lethal time of
immersion, but all of the fish recovered with no bad effects, In the
standard solution the longer the fish are left immersed, the longer is
the time required for them to recover, The stronger the solution the
longer is the time required for the fish to recover if left immersed for
the seame length of time, Continued use of the anesthetic reduces the
strength as it is diluted each time & new net of fish is anesthetized,
With a little experience in the use of the enssthetic, the proper length
of time of immersion ip the various strengths of the solution can be
readily recognized, primarily by the ectivities of the immersed fishe

The actual process through which the fish are taken from the hatchery
rearing ponds until they are planted in the river is a simple standardized
mothod that was followed to conserve time and effort, Two or three men
seined the fish from the rearing ponds and placed them in a wire mesh
holding box which rested on the floor of the rearing pond, From this
holding box the fish werse removed by large dip nets and immersed in %the
anesthetic. When it waes determined that the fish were anesthetized %o
the point where the taggers could handle tham, the fish were removed from
the anesthetioc and given to the workers, After the fish were marked,
measured, and the deta recorded, they were then placed in & second wire
mesgh holding box also resting on the floor of the rearing pond, Here
the fish were retained till seven or eizht hundred were marked; then they

were transferred to the tank-truck for transportation to the stream,



There are cartain precautions that must be talen when marking fish,
whether it is by tagging or fin clipping. Care must be taken when apply-

S
ing the jaw tapgs to avoid pilereing the fish's tongue with the tag or
pinching it between the jaws of the applicators. &lso the tag should be
so placed that it pierces the thin tissue just median to the anterior
point of the mandible and not through the flesh at the base of the
tongue or through the bone of the mandible, When clipping fins, proper
instruments are importeant. Scissors with serrated ed;es work best on
soft-rayed fins. The fin should be clipped a% iﬁs attachment if regen-
eration is not desirable. For a study to cover seversal seasons, fins
not clipped clese and clean will be regonerated; and even though an ex-
perienced person may recornize the regenerated part, it is not easy. If
complete removal of the fin is made, the wound will heal over smoothly
with perhaps only & slizht projecticn eppesaring under the scar., If ine
corplete removal is made, the fin will regenerate; and only careful
scrutiny will reveal the line of severence, an irregularly shaped margin
with distorted unparallel rays in the new orgen. (Figure g

Using the ebove described marking procedure, two crews caneasily tag
and plant 2000 to 2500 fish per day. Fin clipping is & much faster and
simpler procedure, ahd two crews can clip 6000 to 7000 fish in a day,
The mein factor influencing the efficiency of the marking operation is
the temperature of the air enc the weter in which the men must work,

Thile warmer temperatures are better for the men, it is harder on the fish,

Stockings A total of 16,127 marked fish were planted in the Iogan River

during 1949, Twelve fish escaped into the stream without being merked,

However, a load, estimated at 1000 urnmarked fish, was planted into the
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river by persons not informed of the projects This makes a total of
17,139 fish planted in the river during 1949 (Table 2).

Of the total marked fish plented, 10,784 were fin clipped and 5,343
wore tagged., All marked fish were rainbows with the exception of 184
brown, five of which were tagged and 179 fin clipped, Thus, 5,338 rainbows
were tagged, of which 402 also had the right pelvic fin removed to give
a check on possible tag loss during the season., The 10,784 fin clipped
fish had the left pelvic fin removed to distinguish from the 1948 fin
clipped fish which had the adipose fin removed, All of the fish were
planted prior to or during the regular trout fishing season of June 11
to October 3, inclusive, with the exception of 396 rainbow and five brown
which were tapgged and planted seventeen days after the close of the season,
The postseason plant will be used in the 1550 study and will not contri-
bute to the 1949 study., They will be used to contribute data to the deter-
mination of the survivel and vulnerability to the angling of the next
season,

In eddition to the marked fish that were planted from the hatchery,
43¢ wild fish taken from the stream by means of the electrical shocker
(Thoreson (36) ) were alsc tagred and returned to the stream at the
point of removal, These fish do not figure in the return of planted
fish in the creels but were counted as wild fish, The purpose of the
operation was to establish certain fish for an age and growbth study that
is being compiled at the present time, The records of these wild marked

fish may later be used in & fish movement study.



Table 2,
Utah, 1949,

Pre-seeson and in-season plants,

Trout Planted in the logen River Study Aree, Cache County,

Reinbow
Tagged Only

Tagged and Clipped Right Pelvic

Total Tagged

Reinbow
Clipped left Pelvic
Brovm
Clipped Isft Pelvic
Total Clipped
Reainbow

Fish Oscapod Unmarked
Fish Planted Unmarked (Est,)

Totel Pre-gesson and in-season plant,

Postseason Plant

4,540

402

4,942

10,784

12%
1,000%

SO

16,756
3

T K3 YA
keinbow

Tagred Onl 16
Br own
Tagged Only 5

TOTAL FISH PIANTED INN 1949

40 Tx*

17,139

*Treated as Wild Fish in Cresl);;ot used in Harvest Calculations.

**llot Subject to 1949 Fishing
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RESUITS

Automobile Estimate

Procedurel TFishing pressure as used in this study is defined as the
number of anglers pursuing the legal stook of fish available in the study
area of the logen River drainage., Since the number of anglers using the
stream makes it impossible to contact each individual or even each party,
the following method has been devised to make it practical for any agency
desiring such information %o secure it at a minimum expenditure of time
and money, The procedure followed during the 1948 and 1949 seasons is
not practiocal for any agency other than a rese;rch organization, because
of the enormous sample taken, However, the statistical design did not
permit a satisfactory check of the accuracy of the total fishing presure.
The large sample gives a certein increased measure of acouracy over a
smaller sample, One of the objectives of this study is Yo devise a tech-
nique for determining the accuracy of the estimate of the number of fish=
ermen, and to establish a minimum sample within the limits of predes-
cribed accuracy,

The technique used for estimating the total number of fishermen in
this study was essentially the same as that used in 1948 for the purpose
of establishing the variable fishing pressure exerted throughout the day
(Figure & .Thoreson 36). The legal 16-hour fishing day was divided into
four 4-hour periods. The number of periods, arbitrarily set at four was
influenced by previous experience that the average fisherman day was ap-
proximately four hours, These deily divisions eid in taking and compiling
the data, These periods are designated as follows, and as a matter of

convenience:
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Period A 5 a.m. to 9 a.nm,
Period B 9 a,m, to 1 pem,
Period C 1 peme %0 5 pem,
Period D 5 p.m, to 9 p.m,

The second variable is an obvious one to even the most casual ob-
server, The weekly variation in fishing pressure is influsnced by the
day of the week, Saturdays, Sundays, and holidays carry the greatest
fishing pressure as the anglers tend to relax after their regular work
woek, during which they spend only & minimum amount of time fishing
(Figure 6).

The third variable in fishing pressure is the seasonal trend, To
aid in determining this trend the fishing season, June 11 to October 3,
inclusive, was divided into ten two-week intervals, excluding opening day
and the last three deys of the season., Opening day is considered an in-
tervel because of the unusual fishing pressure, the success, and possibly
other factors (Figure 7).

The fourth variable in the estimated total number of cars is the place
fished., For the purpose of reference, the entire study area of the Logan
River and i%s tributaries are divided into sections--twenty-five in all,
As two of the sections were impreactioal to include in the study, only
twenty-three were used, The sections wers selected arbitrarily, using
obvious landmarks as division points (Table 1), In 1948, this variable
contributed to the square from which the sample was taken (Thoreson 36);
but due to the number of sections which must be weighted according to
their length, accessibility, ete,, This method was not used in 1949,

but was considered in its entirety., The sections varied in length from
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O¢4 miles to 3,6 miles, The length of car miles in the study area is
about forty.

The impracticality of such & survey may better be understood when
wo calculate that the checks made for this study involved traveling ap-
proximately 10,000 miles and required about 500 men-hours excluding time
spent on the creel census,

The number of englers' cars along the river at any given time is
dependent upon the first three wvariables just mentioned, that is, the
period of the day, the day of the week, and the interval of the season,
As it is nearly impossible and certainly impracticeal to count the oars
along the river during each period of every day of the fishing season,
the feasible method is to take a sample mumber of counts., A sampls
leaves a number of poriods not represented with a car count, which
omissions must be estimated to attain a total car count figure. By
using the sample counts as a guide, it is possible to estimate the
number of cars that would ordinarily bs present on the stream at the par-
ticular time for which the estimate is made,

Assuming that the sample of the periods of the day is representative
of all the periods, the sample of the seasonal intervals is representative
of all the intervals, and the sample of the days of the week is represen-
tative of all the days during the season, one may then use the following
procedure in estimating the number of cars along the river et any period.

An estimate of the number of cars along the river at any given
perind is equal to the sum of the averages of the ith period of the day
plus the jth interval of the season plus the kth day of the week minus
twice the general mean, This,may be reprasented symbolically by the

following formules
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Xijk = Riee /;t.j. /;"k - BX50s
The gensral mean of the sample is represented by Xeso 8nd is the sum of the
cars counted throughout the season divided by the number of checlks made,
or i xi.k « The periods of the day from one to four are symbolized by
the subseript ';'. The subseript 'j' symbolizes the intervals of the
season from one to ten, The days of the week from one to seven are rep-
resented by the subscript 'y's, The average for the ith period of the
day, Xsee , is tho sum of the cars counted during the ith period through-
out the season divided by the rumber of checks mede during the ith period,

or E_Fijk « likewise, the averare for the .th season interval, §.j. s

J
n-
i
is the sum of the cars counted during the jth interval of the season

divided by the number of checks made during the jth season interval, or

Emﬁiign e Finally the average for the pth day of the week, §-~k , 18
therum of the cars counted during the 1 th day throughout the season di=-
vided by the number of checks made on the 1 th day, or E-%%JE— .

For examplo, on the second Friday during the fourth seasonal inter-
val, the second period was not checked. To get an estimate of the number
of cars along the river during theat period, xpap , the average for the
'b' period of the day, the second period in this case, is 22,19, The av=-
erage for the 4th interwvel of the season, the fourth in this case, is
270594, The average for the 5th dey of the week, Friday being the fifth
day in this case, is 19,484, The sum of the averages is 69.268 and twice
the ceneral meen (2 x 29,2) subtracted from the sum gives 10,866 cars or
for this purpose, eleven cars are estimated for this particular period

(Appendix Table 1),

This process repeated for each period of each day during the season

when no car count was made gives a figure representing the number of cars
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that would be expeocted if & count were made, The sample taken during

tﬁe 1945 semson was represented by 6,833 cars counted during 234 checkse
Ag there was e possible total of 460 counts that might have been made,
there wore 226 shecks missed. By the process just explained, & total

of 4,458 were estimated to have been along the river during the 226 checks
which were not made, Thus, in 50,87 per cent of the checks 60,52 per cent
of the total estimated number of cars were counted., This difference is
explained by the fact that & larger semple was taken during the first

part of the fishing season when the greatest pressure is usually exerted

(Figure 8 Appendix Table 1),
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CREEL CENSUS

Procedure

The creel census has been used by nearly every fish mansgement
agency at one time or another, They have used the data for meny pur-
poses, some beneficiel, others not. Contact with people harvesting the
resource is undoubbedly the best and an accurate way to obtain date on
what is happening to that resource, Therefore, the creel census will
yield veluable information %o management if the date are properly
collected, The crecl census cen serve two big purposess:

l. It may be and should bs used as a ruide to management when draw=-
Y 5

&
ing plans for the future,

2. It should be used to reveal the success or failure of the past
plans and operations, The purpose of this study is to improve the tech-
nigques of obteinins a creel census, to increase the efficiency and accur-
acy of the analysis, and to secure a maximum amount of pertinent data for
the angler, the management, and the research man,

It has been ascertained that there are certain incidental factors
that account for the difference betwecen a good and a bad creel census.
The fishing public should know what is being done and should have the
results periodically, This leads to better cooperation and more accurate
reports from anglers, The data can only be as accurate as they are
recorded; thus it has been to the adventage of the personnel to get the
.most accurate reports possible as they are responsible for analyzing it,

4 more comprehensive collection form was used to collect data in 1949

than in 1948 (Figure 9). BEach item and sub-topic wes given a code

number for the purpose of making the deta adaptable for enalysis by the



Figure 9, Creel Cansus form used on the 1949 lLogan River Study

CREEL CENSUS~IOGAN RIVER

Wildlife Department 1949 Utah State Agricultural Collesge 2z
l. Date 2+ CHECKER 3+ NUMBER OF FISHEREVEN % S
lio. Dey Initials Ve le E_e‘r_\_ﬁ:]ﬁ__ Total RedBanks 23\/‘:“‘;&
Number 24
4, DRAW CIRCIE AROUND SECTION OF STREAN FISHED Tony raxe

5, KIND OF FISIINGs 6, VETHOD e 7« BAIT
1. Fly rod. 1. Trolling Natural
2. Casting rod, 2. Casting Fresh
3. Spinning rod. 3« St11l Fishing 111 Insect
Other RIS 112~ Worm
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IELl punched card process*, There are twelve major items on the 1949
collection form sach with one or more sub-topics. This narrows the mein
topic or item to a specific place, method, article, value, or time, Each
iter: yields information in which one or more espencies ere interested., All
of this information is of little wvalue to anyone unless a thorough and
eccurate method of anelysis is adopted to handle this collection of indi-
vidual reports, For this reeason, the IBM process was used.

The IBY process involves transgferring the data from the collection
forms te special cards which are perforated according to the code assigned
to the data on the collecticn forms. These cards are then put through a
series of checks. The cards are then sorted and tabulated according to
the way they are to be used in analyzing the data, By this process it
is possible to accurately anelyze the same amourt of data in about five
por cent of the time required by hand computations.

The storage of the information on the cards requires ohly ten per cent
of the space required of the originel collection forms, another valuable
agset to research organizations, The cards may be used year after year
as additional data are collectod, and eventually a long=-time study may be
analyzed from the same date cards used in the series of short-term studies,
Such advantages cannot be overlooked when the economics of such studies
are of concern, primerily time and men,

The creel census was carried out in conjunoction with the car counts,
and through the use of road blockedes. During the car counts, anglers
wore chosen mirely by chance to be checked, No consideration wes given

as to the time of day, location on the stream, or weather, The same

* lnternatvional Business lechine,



periods of tirme as used in the car count were recorded when taking the creel
census, and the date were analyzed by these periods. The road blockades
were held at the mouth of logen Canyon., Police, gams wardens, and persone
nel of this study all coopereted as law enforcement was combined with the
collection of data to give a dual purnose to the blockades,

i L

Of the 928 anglers checled, 97,09 per cent were males, Of the total
rumber of anglers checked, €56, or 70,7 per cent, had taken one or more
fishe Iiinety-ssven and forty-one hundredths per cent of the successful
anglers were males, The unsuccessful anglers amounted to 29,3 r cent
of the total, 96,32 per cent of these were males,

To keep the explanation clear, a party or car is used synonomously
in the following explanation, Each form was allowed %o represent a
fishing party. The averape number of anglers per cer is calculated from
item 3, When the creels of the entire perty were not checlked, only those
persons checked were recorded in the section set aside for item 3; but
if there were others in the perty, the toteal number of anglers was also
recorded, This occurred only occasicnally but was necessary to consider
in order to determine the accurecy of the totel mumber of-anglers repre-
sented in the 600 parties checked, As there were 928 anglers checked in
the 600 perties, it would give a false figure of 1,547 for averege
number per party,.

The frequency distribution of the number of anglers per party was
plotted end resembled a Poisson distribution, Then following the proce-
dure presented in chapter 1¢ of Snedecor (33) the expected distribution

was fitted and the Chi-square test applied. The test revealed Chi-square



to be 32.2 which is highly significant at three degrees of freedom,
There was little difference between the expected and the actual distrie-
bution until the extreme upper end of the curve was reached, At this
point it was noted that the sample had incorporated more parties with
great numbers of englers than would be expected in & Poisson distribution,
This fact coupled with the very small expected values in this section of
the curve changed Chi-square from 6,557 with two degrees of freedom to
3242 with three degrees of freedon (Fipure 10).

The mean nmumber of anpglers per party is the figure that is used
fron these data, The mean of the distribution was calculated as 1,772
which, in this cese, is an underestimete of the veriance as the result of
the poor fit at the extremes of the distributicn, Ordinarily, the veri-
ance is equal to the mean of a Poisson distribution. The stenderd devi-
etion of the mean or standard error is 0,0643. Thus, the mean number of
anglers per car will fall in the 95 per cent confidence inkterwval of

1.59?5 to 1.94’:'{:‘2.

e

The mean number of anglers per car, 1,772, is multiplied by the esti-
nated totel number of carse By this method, a totel of 20,003 were esti=-
mated to heave besn on the study area of the Logan River during the 1949
season, Howsver, this is based on an estimated four-hour day which did
not actually exist; thus, a corrcction must be made to allow for the
difference between the actual and the estimated fishing day,

The fishing day is calculasted from the number of anglers, the time
they fished, and whether or not they have finished fishing for the day,

Of the total anglers checked, 367 had completed fishing a total of 1193

hours and 15 minutes, Thus each angler fished an average of 3,25 hours
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which is the fishing day for the 1940 season, To account for the dif-
ference of 475 hours between the estimated and the actual fishing day,
a correction of 4,616 anglers must be added to the number calculated
for the four-hour day, The corrected total number of englers estimated
to be present on the Logan River during the 1949 fishing season is 24,619.
To better comprehond such & figure, it would mean approximately 215
ang;lers visited the river every day during the open seeson; and if evenly
distributed alons the fishable streem, there would be about three anglers
elong each mile of fishable water per day, Actually the distribution of
englers alons the Logen Eiver is anything but uniform,

Cn opening day, 1949, there were 1210 anglers along the stream, or
4402 per cent of the total mumber for the season., This is one of the
reasons for using the openin; day of the season as a separate season inter-
vel, If weighted the seme as any other day of the season, considerable
bias would enter the analysis of the datae. It is not only peculiar in the
angler pressure but has a higher angler per cer ratio, a lower rate of
catell, a longer averapge angler day, and a different rate of return of
merled fish to the creel, The same thing often happens in sampling holi-
deys and weekends unless they are plentiful enocugh to be distributed
evenly through the season,
- The next figure, and perhaps the most important one to the angler and
the managine agoncy, is the success in terms of the number of f{ish taken

per hour, The total munber of fishermen hours for the whole season was
24,619 anglers times 3+ 25 hours, the average fishing day, or 80,012 hours,
From the creel census sample, 325 anglers (item 3) spent 2,951 hours

(item 11) cetching 1,820 fish (iterm 9). One legel fish was taeken every



]

oL

1.621 hours or 6167 fish were taken every hour fished,

The totel rmumber of hours for the season divided by the average
murber of hours required to catch each fish (or multiplied by the number
of fish causht each hour, 60,012 + 1,621 or 80,012 x 0.61C7, ) gives a
total of 49,343 fish taken during the 1949 season.

Of this totel catch, 26.71 per cent were marked, or 13,180 merked

fis! were returned to the creels of anglers during the 1940 seesone 4
otal of 12,311 or (3,41 per cent were planted in 1049 and 865 or ©.59

per cent were planted in 1948, The 12,311 fis h represent & return of

Tue2¢ por cent of the totel lepal-size fish planted in the Logen River

A

prior to, or during, the 1949 season, 1o sub=logal fish were planted.

«

114 fish, that is those not stocked, contributed 36,163 or 73.28 per cent
of the creels In the creel semple only .17 per cent of the anglers werse
checled with lirit cetches. Only 1.5 per cemt of the anglers crecled
tvelve or more fish in a day. Contrary to beliefs, limit catches on the
Logan River wore very rare, A second method was used for the pur;ose

of providing & check on the total fish hervest caleulated by tle first

methnd, In the second method, the calculations were mede for sach of

sd, The estimated

L“’

tho %en intervels of thre season es pravicusly describe
cars, as calculated for the first method (Appendix Table 1), for each
interval were then rultiplied by the englers per cer calculated for each
interval, the product being the total nurbor of englers along the river
for each intervsl,

The alternstive used in.deternining the anglers per car for the

socond method was arrived &t by using four typical stream sections as

checl: ereas. These cliecl: ersas represented two impoundments and two



stream sections, As stremm visibility wus nearly 100 per cent from the
road, it wms possible not only to count every car on these sections bub
also to count every angler, From the two figures, cars and anglers, the
averapo number of anglers per car was calculated, The figures used in
this method ars from the car count data, while the first metliod relies
oh creel census data for its basise.

From the eresl census, the fisherman day was calculated for each of
the season intervals just as the aversge fisherman day [for the entire
season wes calculated in the first method, Then by correcting for the
difference betwosn the ectual fishing day end the ervitrary four-hour
day that wes assumed end used for the collection of the data, the new
corrected number of anglers was determined for eaoch interval of the
soason, The correctod figures were then rultiplied by the actual fish-

ing day for each interval which resulted in the detormination of the
total fishing hours for each interval,

Agein, the oreel census provided date from which the aversge fish-
ing success in fish per hour wes detormined for each of the %en season
intorvals, Bach of these firures times the total fishing hours for the

1

pechive intervals geve the total fish taken for sesch interval., The

*
=

142]

-
i

percantare of maerked fish in the cresl for each interval was calculated

from the cresl census and taken times the total fish per interval which
rave the return of merked fish for sach season interval. Therz wes a
2+41 por cent difi'erence between the total numbers of fish taken for

W

the season as calculated by the two methods., About & 5 per cent dif-
ference in the returns of merked Iish resulbted by the two methods of

caleulation, These firures give confidence to the techniques employed

-~
-3
o

in this study (Appendix Table 5),
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The averare angler's creel in 1949 was made up mainly of throee
species of fishs rainbow, 34 per cent; cutthroet or native, 31.5
per cent; and brown, 1.0 per cent. The remaining 16 per cent was made
up of brook, 5 per cent; mountaein whitefish, & per cent; and the rainbow
and cutthroat hybrid, & per cent (Figure 11).

The 25.5 per cent of the rainbow which entered the creel as unmerked
fish may represent some stocked fish that were plantod ummerked, There

wore an estimeted 1000 legals planted in 194§ and another 1000 planted

\

e

n 1949, which through error were not merked; and consequently contri-
buted to this portion of the creel, I{ these fish contributed at the
serme rate as the marked fish, then slighitly more than 1.5 per cent of
the unmerked reinbow may be from this source, The percentege of rain-
bow in the creel for 1045 compares closely with the 1040 crecl when the
reinbow made up 33 per cent of the total, However, in 1948, the hybrid

wes nobt recosnized in the cresl; and thoss fish malking up this class were
either rocorded as rainbow or as cutthroat, whichever the checker chose
o call thems

The & per cent contribution to the creel by those [ish waicl wore
jdentified as hybrids, would nob sreatly influence the contribution of
the two species with which they might be confused. Definite recognition
of %his cross is very difficult, which oven the best taxonomist such es

. : : 1
.iller will testify.” It appears that some good mey come [rom such a

cross, 8s Baker<, through careful observations, has found little indi-

1. R, R. Niller, Personal Correspondence o W. F. Sijler datod

rarch 27, 1949,

2, Harry W. Deker, Supt. FPed, Fish Hatchery, U, S. Fish and Wildlife
Service, Ennis, lontana, made obgervetions end notes personally confided,



cation of sterility amoﬁg the hybrids, and the fertility of the spawn is
believed %o be nearly as high eas that of purs strains of cutthroet or
rainbow, Baker also suspects that hybrids may reach a sreater average
size than purs speciss, However, this could be only the vigor usually
associated with the first or second generations of a cross,

The cutthroat made up 31,5 pér cent of the creel sampled which was

m

7e5 per cent more than in 1943. This is partially explainable by the

(<]

fact that the brown contributed 10,5 par cent less in 1943 than in 1948,
0f considerable importance is the fact that due to construction work,

the city impoundment behind the third dam was closed %o fishing during

2

the last half of the season, This area contributed heavily to the brown
trout in the oreels previous to that time, Its closure prevented any
contribution during the last half of the season when, accordin; to
anglers, the brown trout fishing is the best., The incresse in the por=
cantage of' cuttiroat taken may be due to the increased pressurs along
the upper linits of the stiream as a result of this impoundment being
closed to angling. The rumber of anglers probably remained about the
sams but fished in different areas,

The mountain whitefish also dropped 25 per cent in the creels from
the 1943 total, Since the city impoundment is one of %the strongholds
for this species, it soems evident that closing the area was responsible,
at loast to some dagree, for the decreased appsarance in the cresls of
the two species most prevaleant in that section (Figure 12),.

The 50 per cent decrease in the number of brook in the 1940 creels

from that of 1943 may be partially explained by the sampling on opening

deye Most of the brook wers caught in a small area on opening day in

1945, and this area was sampled heavily by checking crews, It was
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sampled much less on the 19490 opening, This is better understood when
it is noted that 85 per cent of the brook checked in the creels were
checked opening day in 1949 and an even higher percentage was chacked

in 1948 (Figure 15a).

Fishing llethods, Areas, and Tire as Related to Species Talken

Success of Fishing Tackle (or Cear): Of speciaml interest to the anglers

and secondarily to the management agency, is the time and manner in which
tho various species of fish were taken, The informetion is extremely
interesting and veluable.(Appendix Teble 4), The information does not
predict‘whaﬁ should be used, but it does tell the tackle most used, the
method most employed, and the baits most used to cepture the various
species of fish on the lLogan Eiver in 1949,

0f all the fish taken, 85 per cent were taken oﬁ a fly rod with
ne other kind of taokle appearing to take more than 5 par cent of the
fish, The brown is the only species taken less than 85 per cent of the
time by the fly rod, and it was taken about 65 per cent of the time.
10 per cent

The brook and brown were each teken with the casting rod nearly

of the time, rainbow about 5 per cent; but the remainin; thres species
soldom reached the creel of an angler with a casting rod, The spinning
rod was most sffective against the brown, They wers talken with it about
14 per cent of the tine,

The per cent each species rspresented in the cateh by the fly rod
wes nearly identieal with the per cent each species rspresented in th§
total catch, The correlation is surprisingly close with the greatest

veriation in the brown whioh might be expected as they are the most fre-

quently teken by the casting rod (Appendix Table 4a),
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success of lethods Employed: The method of fishing employed in capturing

the six species of game fish is limited mainly to casting either fly or
baits Again the brown is.the loast taken by any method of casting, fol-
lowed by the whitefish and then the rainbow. These thres species are
taken in that order, and constitute most of the fish taken by still
fishing, these being the only two practical methods employsble since the
use of boats ves illeral on the impoundments and the stream (Appendix
Table 40b),

Success El baits Used: The baits used to lure the trout are veried but

are not used in near equal proportions., Half of the fish harvested were
teken on worms. The dry fly renked a distent second as only one-eighth
of the fish were talen on this lure, The cutthroat was taken 20 pér cont
ci the tire on dry flies, and represented nearly 55 per cent of the total
fish taken on dry flies. Ten per cent of the fish were telen on wet flies;
the brown wers taken 14 per cent of the time by this method with the cut-
throat next, 12 per cent of the time. The cutthroat represented nearly
40 per cent of the fish taken by this method, however, Tainbow were
socond to the cutthroat in that they represented 32 per cent of the fish
taken on wet flies. Trichoptera larvee or rock-rollsrs, classified as
natural fresh insects, lured 76 per cent of the whitefish, Rainbow and
brown were taken in about equal numbers with the whitefish, They repre-
sented only ebout 7 and 12 per cent respectively of each of the species
in the cresl,

Preserved bait is only rarsly used on the logen River,

llext to the wet and dry flies among the artificial lures, the spoon

type lures such as the "daredevil" ranked highe The rainbow was taken
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about 4 per cent of the time by this bait, and the brown took it about

" per cent of the time, The two species representsd 92 per cent of all
the f'ish taken on this lure, Plugs wers taken by a minor share of reine
bow and brown which made up 89 per cent of all fish taken on plugs,
Yybrids were taken on spinners about 2 per cent of the time and repre-
sonted about 23 per cent of the fish teken by this lure, While the
rainbow reprssented 4¢ per cent and cubtthroat 31 per eent of the fish
captured on spinners, they represented only & very smell number of fish

taken on this lure (Appendix Table 4c),

Success Durins the Days The time of the day when esch speciss of fish
% v

was taken in greatest numbors seemed to hold with the common belief,.

The moraing hours showed & slight favof over the evening hours in number
of fish taken; however, a difference of 10 per cent would be the maximum,
Only two species of lesser importance to the creel, the hybrids and
showed & decided preponderance of numbers caught during the morning hours
over the mumbers caught in the eveninge The other four species were
nearly equal in numbers caught during the morning and evonin; (Appendix
Table 4d),

succesgs by Kind of ilater Fishede The strsam sections of

- et —

the river fur-

nished about thres-fourths of the hybriis, brook, rainbow, and cubtthroat
to the cresls. The impoundments furnished approximately €0 por cent of
the brown and 40 per cent of the whitefish to the creels with about 29
per cent of the brown ceming from the stream sections ani 26 per cent of
the whitefish from the stream, One per cent or 1less of the hybrid and
brook were teken from the impoundments, ZDZighbeen per cent of the rainbow

were taken from the impoundments, and 2 per cent of ths cutthroat, The
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remeining percenteges of each species taken was by anglers who had fished
in both the impoundments end the stream and were unable to segregate the
fish caught in the two sections of the river; thus they were recorded as
taken in mixed types of fishing waters (Appendix Table 4e),

Success by Season Intervals: Contrary to the usual beliefs of the casual

observers, the engler success for the opening day of the 1949 season was
velow the season average., The number of anglers was high, and the number
ol fish teken was large; but the fish taken per hour was 0,543 es compared
to the season average of 0,5167, The second weekend the average angler
uccess dropped still further to 0,504 fish per hour. After the second
iiote the success vepan Yo irprove,and the fourth week was slightly above

Flshin~ continued to improve for two mors weeks when

reached 025 fish per hour, then declined for the next two weeks to
«081 fish per hour, The fifth two-weel interval was marked by greatly
mproved fishing which rose to the season's high of 1,195 fish per hour,
Llowine this peal the success then declined quite rapidly for the
WO e . : b o geagun mean., The success leveled
rove again during the

and of the season

Success by Stream Section The angler success on the various streem

sections (Figure 14) showed great variation, There is & general trend
of inoreased success in mumber of fish caught per hour as one progresses
up the stream, It is explainable by the fact that the number of cut-
throat talen per hour was slightly above that of the brown; however, the

pounds of fish harvested in each case is inverse to the numbers taken in
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these two species. The brown averaged about ten inches in length
while the cutthroat of the upper stream sections averaged about eight
inches, The three areas from which the greatest numbers of brown were
taken are the three impoundments, which lend themselves %o more leisurely
fishing and probably accounts for the decreased take in mumber of fish
per hour. The three impoundments, all being located along the lower
limits of the river, were in sach case below the average in fish taken
per hour, The cutthroet habitat does not allow easy angling. In most
instences, the faster water, difficult terrain, and small pools must
be worked actively if the fish are to be taken; and anglers are re luce
tant to spend much time per fish if the angling requires undue exertion,
Temple Fork showed the hiphest angling success. This may be eccredited
to an easily accessible streem which is easily fished; and if fish were
not teken in rapid succession, the impression was that the fish were
lacking, thus the angler did not spend the time trying for the few
strag;lers that were left. This may be compared to Right Fork which is
& very difficult stream %o fish and thus was below the average fish telen
por hour. It was fished by & few persistent anglers that spent considerable
time taking fishe

Species Contributions %o Creels by Season Intervals: BEach species made

its preatest eomtribution of numbers to the creels early in the season
when the fishing pressure was the greatest and the interest still highe
After about the eighth week the contribution of numbers of fish to the
oreels becarme more constant at & mch lower level Figure 1l5a)s The rela-
tive importance of each species in the creel by season intervals may be

seen in Figure 15b, The undulations in the rainbow contribution was
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nearly in exact opposition to that of ths cuéthroat. That is, the ocut=
throat contributed to the creel when the rainbow fell below normal; and,
likewise, the rainbow contributed the heaviest when the cutthroat were
being teken in smaller mumbers, This wes most important as these two
species contributed about 65 per cent of the fish in the creel, The other
importeant species was the brown which remeained about constant throughout
the season in its relative contribution, the exception being during the
tenth to the twelfth weeks when the number nearly doubled, This peak
occurred at the seme time as the peak in fishing success. Since no other
species were contributing exceptionally well to the creels during this
period, it is obvious that this species was mainly responsible for the
inoreased fishing suocess. It was Jjust after this peak period of success
and brown conbribution to the cresls that the city impoundment was closed
to fishing. However, that cannot be determined but should be considered
es an unnaturel occurrence not to be encountered every yvear, Brook were
of least importance in the creels They made up 10 per cent of the creel
early in the‘season, dropped to 4 per cent, and then disappeared entirely
until near the end of the season.

Fishing Success by Rods Used -

The spinning rod was the most succesgsful emong the rods used., By
its use anglers took an average of ,86 fish per hour throughout the
season which was considerably above the seasonal mean of 6167 for all
types of rods, It should not be looked on as a serious thrsat %o the
fishing es only a relatively few are being used at present, and their
limitetions ars several, The greatest is the fact that on small brushy

streams they are of little use, Their primary use is on arses where
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long casts with lirht lures are effective, such &s on impoundments and
larger streams, The fly rod was the mosf popular and hsld second in the
class of rods, being slightly ebove the season mean for success. All
other rods wers far below the season mean, but the willow or cane vpoles
were slightly more successful than the casting rods and the mixed rod

catesory. Their use was very limited but effective in areas where usable

Fishing Sucoess by Method of Angling Employed
— - -

The menipulation of the rods and baits as affectinz the angler success

has two main methods to ba considered, Casting both fly and bait was
only slichtly above the mean in success with 694 fish taken per hour,

This method was employed in about 80 per cent of the angling, so should

by v

e

be expacted to carry the most weight in determining the mean take in

fish per hour. The second method employed in about 20 per cent of the
anglins was still fishins, This was linited to the impounded waters and
vms considerebly below the mean with ,404 fish taen per hour, This was
expectod since its use applied niostly in en eree where leisurely fishing
we.s enjoyed and the still fishing method lent itself to such angling
(Ficure 16). This method was the most effective for talins the few large
trout that are teken nearly every year from the logen River,

Bishir

Success by Rod Used for Various lethods of Angling

i ——

Fishing with the spinnins rod, either casting or still showed the
rroatest success. The success of still fishinp with the spinning rod may
bo partially accredited Lo the fact that the bait may be cast far out

inho the wanser and is connected b nesrly invisible nylen line without

the use of leader or tippets. Casting with a fly rod wes the third most
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successful method followed clossly by casting with mixed rods and

casting with a willow or cane pols, Ceasting as used in this study
is moant to indicate that the bait or lure is kept in motion while in

or on the water, 3till fishines refers to allowinr the bait or lure

to lie motionless on the bottom, Still fishing with the casting rod
wasg more successful than castinz, but both wers below the neen success
(Figurs 18).

Fishint Sueccess by Beits

LS

aits vleyed an importent role in the suceess gained b the anglers;
and althourh fresh earthworrs or night-crewlers were used by 50 per cent
of the an;lers, the success on this bait was relatively low. This again
may bo frem the fact thet the .  were used econsiderably for still fishing
which had a low success, rFresh dead fish and preserved insects slioved a
hirh success; the sernple was so very small that it was not a true indi-
cation of ths effectiveness of thae baits, The use of dry flies gave the
hirhest success of 1,150 fish per Lour among the baits which were amply
sanpled. Plupgs, thourh usad only occeasionally, showed the second hiphest
success followed closely by wet flies. Fresh insects, of which tlie rock-
roller or caddice fiy larva was perhaps the most cormonly used, showed
slipntly better than everere success with 708 fish taksn per hour,

~

Fresih sarthworms followsed with slightly below averaze success al 870
fish per kour< The ;resat rurbsr of an;lers who used this bait accounted
for the large number of fish taken (nearly 50 pef cont of the harvest),
Tho spoon and spinner were next in line of success; and as thoy wrere usged
only occasionally, they acecounted for only scanty returns in the creel.

Preserved baits were rarely ussd and accounted for ecnly & trace in the

creel (Firure 19).
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Throughout the season dry flies gave fair to good returns with the
best success from them about the middle of the season., During the early
geason, plugs were the most effective with the spinner showing soms good
results, Wet flies gave fair results throughout the season, the best during
the first half of the season, Vorms yielded a low but very consistent
return to the creel, The snoons made the best showing during the middle
of the season, after the first three or four weeks and continuing for abait
six or seven weeks., The great wvariety of baits and lures mede it diffi-
cult to single out any one bait or lure as most effective, as only one
of & nurber of similar lures or baits may be the successful and thus influ-
ence the success of the entire catesory (Figure 20),

Dry flies were the most effective during the late morning and late
evenins hours., Those usins wet flies had above-par results during the
late morning and throughout the remainder of the fishing day. Plugs gave
exocellent results in the early morning and early afternoon; but egain they
wore only used occasionally, and thus the take was small on this type of
lure, The few fish talen on spoons were taken before noon as opposed to
those taken on the spinner which was most effective in the evenins. The
use of worms agaein gave & rather constant return with no period of the dey
beine an exceptionally gzood time (Figure 21).

It was quite difficult to analyze the stream section ﬁhere the
verious baits were most effective, Ior the purpose of analysis, the
twenty-three stream sections used in the collection of the data wore
lumped into major stream divisions of which there were seven with number
eight being the entire river or any combination of major stream divisions

not recorded elsewhere, The rajor divisions were grouped to include
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similar types of waters under each division (Figure 5)s 1In the impound=-
ments, division number one, the wet fly was the most effective Ilure fol-
lowsd closely by the natural fresh insect baits., Dry flies and plugs were
next in that order, on the impoundments,

In division number two, which included the streem areas betwesn the
impoundrients, plugs, meinly flatfish, were by far the most successful fol=
lowed by fresh insects which yielded far above the mean in fish per hour,
This section of the stream should be mentioned as it was subject to dras-
tic fluctuations as & result of the irripation water and power plants
drewing from the impoundments within the area, During the last half of
the season, the stream was barely more than a trickle, but during this
soason of low water, the area was fished very little, Thus, the harvest
from this area was meinly during the early part of the season (Appendix
Table 15),

From the upper limits of the city reservoir to the moutn of KRight
Fork, the wet fly gave the best success with plugs ebove average, Earth-
worms gave &verage results on the third division ol the strean,

Division mumber four included the two main tributaries of the Logan
River, Temple Fork and Right Fork, Wet flies provided exceptional suc=-
cess on these areass. Fresh natural insects, such as small grasshoppers
end rock-rollers gave very good results on the small branch strears. Dry
flies were close to the insects in the fish taken per hour, being only
slightly lower, Worms follow in order and yielded about 1,144 fish per
hour of fishing.

The mein stream included between the mouths of the two tributaries

just mentioned was division number five and yielded best for dry flies,
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The success here wms nearly two fish per houre Wet flies and worms were
the only two other productive beits along this section of the streaem.
Fishins on this section of stream was hempered somewhat during the season
by the construction work on the hirhwey elong tho stream, Filshermen
Pound it difficult to park their cars along the area while the work was
in progress, end the banks of the stream were altered by bull-dozers
romoving vegetation end f£illing in with rocks. This work rondered the
strear unfishable much of the time as it was made excepbtionally roily

end dirty for short periods of time, Thus dete on this section of the
stream were rather scanty,

The plugs and spoons were successful at the rate of thres and two
fish per hour respectively on division mimber six. This extended from
£he mouth of Temple Fork to the mouth of Deewer Creek and was, in addition
4c section seven, or Peever Cresel, predorinantly the cubtthroat waters,
Fresh insects gave the next best success on division sixz, followed closely
by two artificial baits, the wet and dry flies, that yielded on near equel
terms. Vorms gave better than average results on this section with all
others falling below,

The spinnsr tock an average of two fish per hour on Beaver Crecl.
Worrs were next with slightly over one fish per hour and then web flies
with slightly under one fish per hour. Dry flies lured in above everage
successe The firure indicates the plug success was eight fish psr hour,
but this wes a single sample of two englers teking four fish in e half

hour, and doss not warrant a placo amon; the larger sanples (Fipure 22
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CONCIUSIONS AND RECOMNENDAT IONS

1. There is a limited amount of competition between whitefish and trout.
A study of the possible rglatiouship should be madej; and if measures of
control are necessery and advisable, then they should be cerried out on
the less desirable whitefish,

2o A study of the hybrid cutthroat and rainbow in the Logan drainage
should be made and definite recommendations toward the further development
of the hybrids or their control should be mede, The stocking program may
be eltersd to cope with the situation,

3e Additional steps to supplement the present crop of fish other than
by stocking should be investigated.

4, Stocked trout showed 1little tendency %o move any distance from the
point of stocking. The general movement was downstream for short distan-
ces, usually a helf mile or less; but there are records of upstream move-
ment of about the same distance,

5 The circular bands appliecd to the lower jaw of the fish appear to be
a very satisfoctory and permenent mark, No record of lost tass has been
found,

6e TI'in clipping is & temporary merk with the best results achisved by
clipping the adipose., A clean clip close to the body showed the least
sisns of reganerﬁtion.

7e The use of an anesthetic on fish to be handled proved to be very
satisfactory. The efficiency of the operation was greatly incrsased, the
effect on the fish by the anesthetic wes negligible, and the injuries to

them as a result of handlin: was zrsetly reduced.

8e The car count and technique for estimating the total fishing pressure



wes satisfactory, but the car count sample should be minimized to 10

per cent or less, The technique for estimating the total fishing pres-
sure should be designed so thet the accurecy of the estimete mey te
datermined,

S9¢ The ersol census data and its analysis by IBM was e most satisfac-
tory procedure, Only a few minor points on ths cresl census forms should
be rore defined for the purpose of sccuracy and easo of analysis,

10, The stockins policy will have to be contimoed in its present form
until mors satisfactor; stoctin> prorrams can be developed throurh research
or until other methods of replenishment cen be adequately substituted,
11, This study should be continued for & number of years %o enable sub-
stantial conclusions to be drawn end verious practices tried for approval
or disapproval., Ths author hopes to make this contribution of some value,
12, Management will be able to satisfy a rreater number of peonle if

anglers will fish for the sport of fishing rather than for a fish on



SUNVARY

On the lozen River study area during the 1649 Yrout fishing season,
June 11 to October 3, inclusive, a total of 13,8396 cars carried 24,619
anzlers or en average 1,772 anglers per cer, These anplers fished an

averare of 3,25 hours oach for & total of 80,012 heurs of fishing effort,

- e

~ e

For their efforts, the anglers caught an averspe of 0,6167 fish per hour
or expanded 1,622 hours to catch each fish, A total of 49,343 fish were
harvested from the study area,

Just prior to and during the season, 15,726 fish were marked by tag-
rins or clipping end plented in the study area. The tags wers circular
bands on the lower jaw, and removel of the left pelvic fin was the clip
used, OFf the total mumber of fish harvested, 24,95 per cent were plented
in 194¢ and 1,76 per cent were planted in 1945, the remeining 73,29 per
cent were wild fish supplemented possibly by & few unmarked hatcherye-reared
fish planted in error, Thus, 12,311 fish or 785,28 per oent‘of the total
marked fish plented in 1949 were returned to anglers' creels, Eight
hundrsd and sixty-nine fish caught in 1949 were planted and carried over
from 1948,

About 375 to 390 anglers visited each mile of the logan River during
the 115-day season and took about 650 %o 700 legal fish from each mile of
stresam, About 215 anplors visited the stream sach day of the season,

To distribute them alon; the stream would averape three to four anglers
along each mile, Each angler took slishtly over two fish per day. These

examples are based on the assumpbtions that there ars 65 to 70 miles of

fishable stream in the study area, and the impoundments are given the



seme linear weight as the stream proper; also that the anglers distri-
bute themselves evenly alonz the stream and leeave end enter the study
area randomly,

The success of the anglers was at its peak during the first two weeks
of August. The anrlers using the spinning rods were on the average more
successful than those using any other kind of rod. Casting and kseping
the bait in motion was more successful than still fishinz., The running
water furnished better fishing than the impoundments, The morning and
evening hours were nearly squeal in fishing success with the middle of the
day the least productive, Worms were the most commonly used baits and
wore reosponsible for nearly 50 per cent of the fish in the creels. Howe
ever, they were usually below averasze in the catch of fish per hour.

The fishing pressurs was highest during the early part of the season
and dropped off until ths final week of the season when it rose again
slizhtly, The pressure wes highest in the morning and anain in the eve-
ning, Wednesdays were the lowast days in fishing pressurs during the
wosk, with the weekends carrying the brunt of the week's fishing pressure.

L]

The 1945 season cennot be termed typical es construction work inter-
.farod with the angling on the city reservoir which wes olosed to fishing
during the last half of the sesson, Fishing on the stream betwean the
mouth of Eight Fork and the mouth of Templs lork was poor es road con=
struction interfered with anglers reaching the area, the stream bed was
altored, and the water badly roiled on many occasions,

The brown trout and whitefish in the creel sample were reduced by
the closing of the city reservoir during the lest half of the 1949 season,.

Thess two species showed a 25 to 30 per cent decrsase in the season's take



es compared to 1948, The reinbow and cutthroats appeared in about the
same percontages as in 1948, The hybrids (rainbow x cutthroat) first
recog;;aized in 1949 as & geparate eategory in the creel, furnished about
eight per cent, Brook furnished about seven per cent of the 1940 creel,
85 per cent of them being teken on opening day of the season, The im=
poundments furnished most of the whitefish and brown. The cutthroat
and hybrids were teken from the stream above section fourteen, to the
upper end of the study area, The breok were faken mostly from section
twenty-three, between Red Banks and the Franklin Basin-Beaver Creck

junction, The reinbow were talen nesr the planting points.
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Appendix Table 2 , HKonthly Discharge for 1947, 1948,
and 1949, of the logan River at the mouth of lLogan
Canyon, Cache County, Utah, in second feet, *

1947 1548 1945
October 170 145 16046
Kovember 149 128 142,0
December 132 115 125,17
January 118 106 113,95
February 115 102 108,.4
lierch 138 977 124 44
April 215 226 312.53
May 692 763 697.2
June 503 776 556 .6
July 280 342 298.4
Aurust 203 227 211.4
September 164 132 182.0
Yoearly lean 240 268 262.7

* Furnished by D, R, Woodwmrd, Assistant District
Engineer, Water Resources board, Geological Survsey,
U. S. Dapt, Interior, 3alt Ilake City, Utah.



Appendix Teble 3 , Calculations for Determination of Daily, Weekly,
and Seasonal Varietions for Estimation of Cars Along the logan River
Study Area, for 1949, §

Total Yo, of Mean Deviations
Cars Checks from Nean
X n i jee i $oe = i ese
Periods a 1354 49 27,633 R
of b 1398 63 22,190 - 7.010
Day c 1790 68 26,324 - 2,876
d 2291 54 42,426 # 13,226
i .j. gojo - !ooo
1 651 4 162,750 ¥ 133,550
2 1649 51 32,333 A 3,188
- 1588 48 33,083 ¥ 3.883
4 863 32 27.594 - 1,606
Seasonal 5 884 28 31,571 A 23T
Intervals 6 468 26 18,000 - 11,200
¥ 283 16 17,688 - 11,512
8 227 14 16.214 - 12,98
e 89 6 14,833 - 14,367
E..k iook ol ;oo.
Sun, 1 2101 35 60,029 ¥ 30.829
My 2 854 34 25,118 - 4,082
Days Te 3 584 33 17.697 - 11,503
of W, 4 523 31 16.871 - 12,329
Wieek The § 647 52 20,219 - 8,981
Fo 6 604 31 19,484 - 9,716
Sa 1 1520 38 40,000 # 10.800

Fone w 20200
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Appendix Table 4a . Percentege of Species of Game Fish As Teken I'rom the Logan
River Study Ares, Cache County, Utah, During 1949,

.

SInE B DI RS

Nybrids Brook Rainbow Brown Cutthroa Whitefish Total
T of |% of |% of | 7% ofj% of 7 of |% of | % of |% of ot [% of | % of j of ¥ O
vbe jellsp.iBrk. fallsp} Rb. ell s.| Brn, |allsp, [Cutt. |ellsp. jWh, sllsp. ! Sp. Kin
D341 8450190402 | 5e45]65448]34.37 64.56|14,14]93.18]34.57185.191 2.98 &4,73 1100
-~ O
=~ P
&)
ks Bl 69 1.39] 9.68{12,50| 4,35]37.,50] 9.23 43,06 « 70} 5456 3496100
Au e
24
v; o 4.,68153.33113,59}54,02] 1.57]10,34 34701 2430] 4.781100
2g -
&b |
U
3 '§ 6e21| 12,00 3.39126,00| 6,55{29.33] 3450]26467 5456] 4.00{ 4.12}1100
58
Bg = £ T S R LS, TS e
t“:sano 24761 9,52 1.94126.57] 5.36{42.86] 1.05]14.29 1‘3.70i 4,76| 2431]100
o !
Tl
- i
4 .16{50,00 1.85]50,00] +11}100
2
= e ] D —- — e el =
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Appendix Table 4b

S PECIRS
Brook Rainbow Brown Cutthroat Whitafish Total

Teof | % of | % of % of % of | %of |% of [o of i of | of F of |% of
_.SLA._.}.LIKL allm}.B Dasl 2 s

ellgp, | Drre pellspqQbbe ellsa | Wha lell s i Spa
06,921 6.34176.29132,58|52,08) 12,05 194,76 |37.33164.811 2,41{79.781100

|
Supt 1 L }.., e o ¥ e e e
13,71]140.,67128:27145445 1 2,45] 6.70120,371 b5a26}|11.481100
e Ll L e e A e b A b e e e i e L e

1.08] 83| 8.,39143.33]|13,10|36.87 ] 2.62112,501 9.26] 4.17] 6.59]100

1,61]25.64] 6,55]06441] 417] 2.56] 5.66| 7.68{ 2.141100

!
l
...... SRS S T 1 b o L SRR D 5 PR TR
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Appendix Table % Continued,

SOEE G LS

Hybrids Erook Rainbow Brown Cutthroat TWhitefish Total
% of | 6 of [% of | % Of |jo of | o6 of | of | 7% of |% of | ;o of |/ of | % of |5 of | % of
[yDe {ell sp, |Brk, jellsp |Rb, dllspe. {Brn, |allsp (Cutte.| ellsp) Whe |ellsp.| Sp. (Bait

TelOi50s9711245 {35429| 1a22| 5.88|75493{34,45] 6454 {100

77424112 ,57{78,491 8,10{46,94{32.66{41.,07{15,49145,80(20,41 48,96 {100

#5971 100,00 »33 1100

e g

«43160,00 «60 140,00 «27 {100

RS A e s s o o 5 o e e - -

MATURAL Presorvd NATURAL

orm

«48160,00 «30(20400 1,85(20,00 27
|

P r‘“.-- ..-.4#--_.._ ._41__...-..,.&..1\... SR, Sy e e

=

=1 1.38| 1.14 9,03 [32,00{13.69126,29/11.89138.86| 7.41] 2.29| 9.62 |100
$

2 fhh TN BRI Rty g NS ORI 0N kA, SRt ok

£0110484 | 6402| 7.58| 5.16| 5.25{23,15| ©,04{12,27|20.80|54.09 12,09 {100

-

Spoon Plu;

CIAL

TIF

4

AR

liixed Spinner

1.158{28,88( 2.68(50,00 B35111,11 +99 {100

4,03148,06{ $.85i44,25 o101 7,69 2.56 {100

2

2,07123.,08! .97146.15 J70130.77 .711100

100

[ab]
®

Y
=
(S}
°

Yt
(op]

Ge2l| 3426]111483] 3499} 19,35|43.48]11,31113,77}15.91{32.97}12,96 ‘

2.68123,08] 2.62[38.46] 1.85] 2.56] 2,14 {100

o
=
.
(@}
et

2476110,26 | 2,15 Bal3 | 1429

«50 [ K0,00 .00

Uncbss, Other




Appendix Table 44 Continued,

g PBEGCILES

Hybrids Brook Rainbow Brown Cutthroat ithitefish Total
e 0O | holloof | ol |k of | rot|hof | mofle & | Rollnof | % of[% of | % of
lybe |8llsp.|Brk, iellsp.jRbs {ell sp.|Brn, jellsp.futt. jallsp.iih, lellsp.| Sp, | Pds,
b ke, . - £ S ]
. i
i i . s I bl Sl il ; I X A
5241 (15,43 |46424112,29{15.97{28.29]| 17.56) 16,86} 17, 15128,00] 7,41 1,14{1923 ZI.OO
<4 _1»‘._--. 21 .
{
F1 3.45110,87| 1,08) 2,17| 3.,28{43,.48 1,791 13,041 2,1 126400{73,701- 4435} 24531100
i i ] s
©f2.41(17.14 i 7.10*41.*’;‘0 2468] 0.57] 5.48{32.,38! 54774100
i i j
{4 - = ! ML o 4 ) f e | L, ! ”
{276 ] 1,76 7,53 3,08{12,74|54.60(30,95/45.51| 3.85| 9.69|20,37] 4.85/12,47]100
- | i | | |
< o { g 5 S aAlas i ael P 4 e
‘ﬁb.;‘.;).., 8698 57.6.”;1 84501 18,1 /Lz;(.‘-.‘:Ov,’ <0120, e abE Ul.uli_l «81] 1.,94122,.064 :l‘JO A
& | 1 | ; ;
e t | ! H
g p— T - e ‘ P ‘1"“—"*?"' P :
:ﬁi_: { ! o ~nl oo 00 I 4 =
s | | 1,131 77.,78] 60122,22 i | .491:100
Sl £aB8 | 745 4.03525.60 Aol LT 021 "6 e 9] ot 301 1»:,:‘.5231’).67.32 5.16‘3100
[ant ! !
2o | S gl e I&
LA ‘ i { !
87| | .16150.00] .30{50.7 1 | | .11{100
G 1 G 1 1 1 |
F3es o | L A SR R A= ) b
ﬁ-‘( 1 \,097 3-".‘)‘»"‘ 2-15 .50{1(1.‘0(!;\;’1.3/ .1)2. U.)l 31.83 ;’liilL ]IL}L"‘ 1.1‘5 1:"'_'111")0
ol . 5 i | .

?‘ 5 ~ e qr~,,’, rf-,: o aalor 2 /\r: ; ¢ } 0
"L'f LA 1.0 O.t.uj O | U gL | .‘M.J:.,u. 1 ° besdol i | 1./311LO
1T 5 i i , § LR i o )

= ! ) i i . ey - } = 2y i

21 6.21110,71] 2.15{ 2.38] 2.5 511‘3.0{1}_ 7.87|55,57|22.22]14.29| 4.62100

T SR T N T e =1 i i T =

i i i 3 ' [}

&= i ' ! S 0

;’ ! | | B e R TR T T 15,33 | .5;;:;1.00? .82 1100

2| e L Sl :

ol | W32l 6B.6T] | 30| 33,53 | 161100

af ] 1 R f

2] 3445] 5.75| 2,15 2.50]10.65|75.86] 1.19] 4.60| 1.75|11.49] 4, 78100

< { T il !
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Appendix Table 4e Continued.

B IR RGBS

Fiybrids Dropk Rainbow | Browp , Cutthroat """hi‘ﬂf?ﬁish Total
6T 1 % of 1% of | % 8L1n 0f | m ol h ot} % ofleol' | mofi% o | Lofjhor | A
fiybe iallsp, {Brike {allspdRbe jallspsd Brne lallsp.jCutt,.|allspsWhe |&llsp,(Spe g
; TTeEe] D8] 71e01]06+0512C417} B.10] 60,041 8L A2{ 20028 1.16 [66.21}100
= i
2
g s £
@+
B o76.62 | .46 .
PO o 13
2] i
2 i
1 g e Ir ...F D e 8 e e e -~ -
8. 1.08| .20]17.74]31.98) 50,23} 57.85] 2.10| z.49|z5.89] ¢.10|10.90{100
2o
af
Lol e Paa N
=49
2 4a i
2.8 «88 1 23
(=g
i - .
2 j121451] 7438]10,65]24,35} 11.61f 14,39} 1€,96}35,79]356,15] 7.01}14.69[100
g
&
'g -f: - B e e -
P . A
O R0.69|11,07 | !
Bl |
m ()_v"i ‘l IJS 1 "‘"“""‘"“‘-JP~""-' e e
4 4
145 93 620 338 572 54 1820

Per cent of
Total Creel
797 1l 34,07 18,46 31443 2re 0T



Appendix Teble 5, Total

Harvest of Wild
Calculated by Season

end Stccked Fish Fr

Intervals,

orn the Logan River Study Area for 1549,

AnqlerS/bar Anglar

From Success
Estimated Check Stations Fisherman Fish/ Per Cent No,

Car Count A Anglers Day llours Eour Total Fish Yarked larked

I 651 14859 1210 3 «302 4540 0543 2628 16 443 432
£ 1870 1,5914 2658 2895 10632 s 12 5444 31,85 1734
I11 X177 14,5576 2732 24452 10928 #O42 7016 5482 1812
v 1536 1,43 2203 3,108 8512 «525 8151 4453 1184
Vv 1802 1,36 2465 26614 co60 «B831 6194 3€.17 3128
VI 093 1,456 1591 FARAVE 8364 1195 7605 21.24 1615
VEE 966 1,383 1336 3025 52344 o BYZ 4767 16,08 767
VITI 564 1.086 93 24130 3752 «553 2075 27655 568
X €65 1333 667 44555 2548 «460 1632 2297 375
X 267 1,250 334 Jwll5 1044 #5640 668 19,81 132
TOTAILS 16354 66124 48180 11747



Appendix Teble 6 . Angler Success by Stream Sections of the
logan River Study Area, Cache County, Utah, During 1949,

Stream Nes of Hoe ol Hours Average
Saction Anglers Fish Fished Fish per
Hour
2 123 126 286 430
3 8 8 11,75 681
4 12 i 22485 #0359
5 4 6 7eb « 800
8 137 184 58645 &6
8 16 15 37«75 0297
9 6 13 15,75 + 825
10 18 2 G5e25 567
11 18 33 26475 234
12 21 23 38475 « 593
15 0 0 0 0
14 16 20 66e5 #5301
18 20 4 77 +696
16 9 1 1 42, «500
o4 6 4 6. 667
18 43 152 109,75 1,358
15 8 s G 20425 e 43
20 34 88 101.0 et
z 76 226 283475 « 1806
&8 i 22 44,5 o494
28 50 132 53475 «856
o 19 39 51.5 a D]
25 51 139 149,25 931
Strean 534 1205 1637425 « 136
Tmpoundments 286 344 T TalB 456
TOTA L 928 1820 296:, 6167 liean,

* Not Sum of sbove fipures as some anglers fish scveral areas, thus
wore not adaptable for this summerye.



Appendix Table 7 , Ilumber and Percentage of Creel Composition by Season
Intervals for 1945 on the logan River Study Area, Cache County, Utah,

INTERVAIS 3 POEUGHTES S
Hybrids Brooks Reinbow Brown Cutthroat Whitefish Total

I, June 11
Terked i 2 109 9 4 0 125
ot larked T 77 69 103 201 gl 538
Totel 78 79 178 112 205 ghif: 663
Per cent by
Poeriod 55el3 84 ,04 28901 33433 35,84 20637 364,41
Per cent
Composition 11,76 31,92 26,85 164,89 130,92 1,66 100,0
11, June 12~

June 24
Tarked 0 0 160 RN 0 100
Not Merked 30 s 27 69 7l 6 214
Total 30 21 127 69 7l 6 314
Per cent by
Period 20,69 1170 - 20,48 20454 12,41 Pkl 17,24
Per cent ;
Composition 9,55 3450 404,45 20587 2261 1,91 100,0
111, June 25« o

July 8

Tarked 0 ST B 63 oF 0 ¥ 63
ot Marked 19 1 40 42 69 10 181
Totel 19 1 103 42 69 : 10 244
Per cent by
Period 15,10 1,06 16,61 12550 H2 506 18,5 13,40
Per cent
Composition 7,79 41 42421 17.21 28,28 4,10 100.0
1V, Jduly 9-

July 22
Tarked 0 0 52 1 0 0 b3
Not Marked 9 0 9 38 100 4 161
Total 9 0 61 39 100 4 214
Per cent by
Period Beld 1,06 9,34 11,61 17.48 Tkl 13,756
Per cent
Composition 4,21 47 284,50 18,22 46,73 187 100,0
Ve July 23-

Aurg, b

Varked 0 0 41 it 0 0 42
ot Marked it 0 1 15 16 1 34
Total 1 0 42 16 16 il 76
Per oent by
Period +882 0 B Il 4.76 2.80 1,85 4,17
Per cent

Composition 1,32 0 55,26 21,05 21,05 1,32 100,0




Appendix Table 7 Contimed,

INTERVAIS 8 PECIBES
Hybrids Brooks Rainbow Prown Cutthroat Whitefish Total
VIe Aug. 6-
. Aug, 19
larked 0 0 24 0 0 0 24
Not Marked 3 0 it 28 8 5 45
Total 3 (0] 25 28 8 5 69
Per cent by
Poriod 2.07 0 4,03 Be33 1,40 D426 5479
Per cent
Composition 4,35 0 36 423 40,88 | 11.59 Te25 100.0
V1le BUge 20=
Sepbe 2
Tarked 0 0 31 0 e 0 32
Not Marked O 0 2 16 62 4 84
Total 0] 0 33 16 63 4 116
Per cent by
Period 0] 0 HebP 4,76 11,01 7ed1 637
Per cent
Composition O 0 28445 1379 54,31 3645 100,0
VIIIe Septs 3=
Sopt. 16
larked 0 0 5 0 0 0 i
Mot Marked 1 0 3 2 i 1 8
Total 1 0 e & 1 i 13
Por cent by
Period + 59 0 1429 «60 N sl L
Por cent
Composition 259 0 61,54 15,28 T.69 T 62 100,0
R e PRI 5
Sept, 30
larked 0 Q0 17 0 0 9] 17
Not Marked 'O 1 8 3 10 12 31
Total 0 & 20 3 10 12 48
Per cent by
Period 0 1,06 D a D0 89 PTs 22 e08 2.64
Por cent
Composition O 2008 45,83 62D 204,83 25400 100.0
X. Oct, 1=
Qekie &
Tarked 0 B TR 0 Rl B 3 a1
Not Merked 4 1 1 3 28 0 43
Total 4 L 21 9 20 0 64
Per cent by
Period 276 1,06 3439 2468 5.07 0 Se51
Per cent
Composition G6.25 «)s56 52,81 14,06 45,31 0 100,0
arked i 3 2 462 1l 6 0 482
ot Marked 144 81 158 325 566 54 133¢
Total 145 93 620 336 572 54 1821
Per cent by
Period 100.0 100,0 100,0 100,0  100,0 100,0 100,0
Per cent
Compogition 7,96 5,16 34,06 18,45 31,41 el 100,0




Appendix Table 8 + Angling Success by Kind of Fishing (Rods) Used
on the logan River Study Area, Cache County, Utah, During 1949,

8 =
(oI} o
&D Ay G
s . h
al 5 o & - ]
> B 4 23 pdl L 3
.-«'8 3'8 cu'g -ﬁ« o o P (o] (=}
B 4 O 0 o &= 8 =ZoMm g -
Number of
Anglers 7386 59 40 54 36 4 928
Mumber of
Fish 1542 e 87 s 42 2 1820
Number of
Hours
Fished 2402 .25 166,56 10 1.5 1S h 94,75 14,25 2951
Fish per
Hour «642 0435 s 557 «432 o448 « 340 6167




Appendix Table 9 ,
the logan River Study Area,

Angling Success by Method of Fishing Employed on
Cache County, Utah, During 1949,

e}

o

ot

G

ot &D

{0 o ﬁ o gp <H

S i L 3 f

= o 8 3 - 8

= (] (5] 4] =] (=]
Tumber of
Anglers 25 0 €45 178 80 028
Tumber of
Fish 39 0 1452 209 120 1820
Number of
Hours
Fished 6225 0 2092..5 516,78 279:5 2951
Figh per
Hour «627 0 +694 e404 o420 «6167




s¢
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Appendix Table 10 , Average Angler Success by Kind of Teokle (Rods)
and by Vethod of Angling on the Logan River Study Area, Cache
County, Uteh, During 1948,

Kird of | SR
Tackls
(Rods ) Casting Still Yixed Unclassified
Tly Rod Anglers e b | 51 7 R YR
Fish 1298 137 73 34
Tours 1838,25 339,25 184,25 40,6
Fish/Hour .706 $404 «396 .840
Casting Rod Anglers 36 21 2
Fisgh 49 22 1
Hours Yi8, 75 4pTs
Fish/Hour  .420 471 500
Spinning Anglsrs 26 8 4 2
Rod Fish 52 14 20 1
Hours 57475 19,25 16 845
Fish/flour  ,900 S1E7 JL280 . 118
l'ixed Rods Anglers 18 10 23 e
Fish 40 8 26 1
Hours 5945 26,5 77425 10,5
Fish/flour .672 302 37 +095
Cane or Anglers 10 25 1
Willow Fish 13 26 3
Poles Hours 20425 73 )
Fish/Hour  .642 .356 6000
Unclagsified Anglers 3 i
Figh 2 0
Hours 12 2425
Fish/Your 1B 000



Appendix Table 1l « Angler Success by Baits Used During the 1949
Season on the Logan Liver Stud, ires, Cache County, Utah,

flours
o . anglers iish rished Fisu/ our
latural
I'resh
Ingect S 119 168,75 « 705
¥iorm 1G9 321 15635 K& 18
Aish il 6 2.6 24400
Presarved
Insect 1 B 2 ) oy PI8G)
¥rorx E f I, ot air Of
ﬁzﬁjficial
Vet {1y 77 175208k 539
Ory f1ly 74 220 T SRRDIS 1,150
rlugs g 13 lig2d P b
Spoens 38 B2 SR & 193
Spianers 13 13t eSS o452
Hixed 169 27¢ ©04,5 457
Other i 39 42,75 o) 3




Appendix Table 12. Angler Success by Baits Used by 1949 Season Intervals
on the Logan River Study Area, Cache County, Utah,

BAIT SEa oML TN TRV AL
NATURAL
Tresh 1 2 3 4 5 6 LB 9 10
‘Insect jAnglers [ & 9 o 10 1 20 [ i
Fish 2 4 ¥ 2 Bo 27 12 16 {2
Hours 10,5 [17.,75) 21 |4 32.75] 2545 {25425 31 j1
Fish/frd 190 {4225 | 4667 1,500 {1,221| 1,059].475 «516 2,000
Worms jAnglers [ 245 |137 T 1T 5 & 5 il
Fish 551 |206 @ R 3 15 7 0
Hours 928,5 (40845 | 106,75 (62,75 & 1048 Ra1 . 175 6
Fish/Hrd 593 {4504 | +735]4510 10,000| 286 |e484 |.933 0,000
Tish lAnglers | 1 i
Fish {6
Hours 245
Pish/Mr. 2.400
Presaerved
Tnsect [inglers 1
Fish 5
Hours | 2.5
Fish/ir, 2,000
norms  lhnglers | 4 b
Fish 5
Hours 12425
|Fish/ir,l 408
IRTITICIAL
Wot fly|inglers | 1 8 31 116 B 3 3 Z 2 ¢
Fish 11 11 62 |s6 [0 108 1 18
Hours 5,5 (14.75| 87.75{%.75 8.5 |6.5 |10.5[5.25(29
Pish/ir. 2,000(.746 | .7071.612/0,000] 1,176/.,462 |.256|,190},621
Dry fly[Anglers | 2 12 10 ST g 12 1 /) 9
Fish 3 35 Irsn e 11 |78 A
Hours 2 22 23,75|%,25|13.75{ 2.5 |43 1.5 {22,5{28
Pigh/frd 14500 {1.590) o716 |o930 {4873 | 4.,400{1,814 | 4667 {e267|+964
Plug Anglers | & ‘i 2 R e
Fish 6 il 2 K
Hours 1,25 («25 7 5475
Pish/!r,| 4,800 {4,000{ .286 696
Bpoon |Anglers | 20 9 4 3
Fish 20 15 4 2 B 7
Hours e gsild Bt BTS2 5 1,25 626
Pish/lry o206 |1,034| 4696|1,20012.400{ 1,120
Spinner j{Anglsrs | 6 2 2 B
Fish 3 3 2 5
Hours 15,75|1 3 9
Fish/ird ,190 {3,000 .667 +556
TIXED |Anglers | 36 |38 i1 |19 2 g A 7
Fish 56 39 (o Al L 0 | 4 9 2 14 |11
Hours 167 |{134,5{ 123 |77.25(14 3.6 116,25 58 31
Fish/fird ¢339 |.290 | 496,945 [,786 | 2,571].123 «368] 4355
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Appendix Table 12 Contimed,

BATT SEASONAL INTERVAL
1 2 B ok tE 6 7 g8 .8
OTTER | Anglers 5 2 1 H 2 e
Fish 12 {0 2 6 2 L e
Hours K253 1 8 4 Teb |6
Fish/frd .842[0,000] 2,000|.750] 4500 1.467|1,

TTCIAS- Anglers 2
SIFIED | Figh &

Hours L 2
FPish/Hr, i
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Appendix Table 14.
of the Logan River Study Area, Cache County, Uteh, 1945,

=2

Angler Success by Paits Used on the Stream Divisions

BAIT STREAX DIVISIONS
TATURAL 3 ) 3 ar 5 6 7 g
Fresh
Insect Anglers | 24 2 10 it 8 1 7
Fish 46 2 g 12 e 19
Hours 6225 [ 1eb 31 6475 26 3 38425
Fish/Hr.| 739 143331 4290 a7 18 1,154 0533 «497
Worms  |Anglers | 151 ML T I i3 120 3 41
Fish 143 1 44 109 79 302 133 80
Hours 441 3 7l 96.25 | 183.5! 403795 129.75]236 .25
Fish/ﬁr. 324 0233 2080 1,144 1,431 « 748 1.025 |4339
Fish Anclers L
Figh 6
Hours 2e5
Figh/Hr, 2.400
Prosorved g kR L RS L i
Tnsect  |Anglers | 1
Fish 5
Hours 2e5
Fish/Hr,| 2,000 B
Worms Anglers | s Rk SR TR ERTREER ¢ TSI
Fish 3 { 2
Hours 4 10,25
Fish/Hr, L 1,500 JGH DRRL L
ARTIFICIAL FlohinT:
Wet fly Anglers | 14 v 12 i ] 16 ] 11
Fish 33 6 26 1 25 41 16 el
H(Jurj‘r 3345 12,5 ) ! 25 BB aE 16,75 |4T.25
Fish/Hr.| .985 4380 829 4,000 ! ,901 1081 955 A
Vry T1y  [Anglers | 21 R i e i S S R B
Fish 24 2 44 r 27 75 1 43
Hours 3645 6 206 14 264 T8 .75 1e 8 30,25
: Figh/iir,| .658 250 | 1.671] 1.895] 1.071] .667 [1.421
FPlug Anglars | & G e 5 2 2 o ]
Fisgh 5 & & 3 4
Hours 10 1 Be O 1 )
Pigh/lr,] .500 | 2,000] .696 18,0001 8,000 3
Spoon Anglers | 31 DR 1 5
Fish &8 1 2 Bl
Hours 93,5 3975 2e5 575
Fish/Hr.] 406 2O « 300 1.91%
Spinner Angig;s 2 i ARG S U3 2 SO St BT
Fish 3 3 1Y %
Hours 2 13 | 15.25 oD
Fish/tir.] 1.50 <154 | 628 © 2,000 |
W IXED Anglers | 35 1 16 12 13 40 16 36
Fish 37 3 23 6 3 o4 18 91
Hours 80,25] 1.26 34,75] 16.25] 40.5 180 5 B 7o LT 0628
5 ; » 5 .235 .I"Z'L'
Fish/fir,] .461 | 2,400 .662 | .369 | .074 | .521 | .255 |.5%5




Appendix Table 14 Continued.

BAIT STREA} DIVISIONS
i 3 4 5 g 7 8
OTHER Anglers 4 2 6 2 5
Fish 9 6 % 6 6 5
Hours 14,25 7 2 11 5 345
Fish/tr, |.632 «857| 1,500 oBA5 1,200] 2,571
UNC IAS- Anglers |1
SIFIED Fish 1
Hours 2
Figh/fr. [.500




Appendix Table 15 . Average Fisherman Success by Season Intervals by
Stream Divisions on the logan River Study Area, Cache County, Uteh, 1949,

Egg MAJOR STREAN SECTIONS
o
%g
A 1 2 3 4 5 6 7 8 Total
T Epglers | 115 i 25 22 24 70 28 26 %7
Fish 104 1 49 93 39 177 118 82 663
Hours 367 3 7845 | 80,25 99,75| 265,25] 114,75| 282 | 1220.5
Fish/Hr. | o283 | o333 | 4624 | 1,159 o391 | 4693 | 1,028 | 4369 | 543
2 hnglers | 70 1 i T 1 10 49 15 28 212
Fish 95 0 14 8 20 106 29 42 309
Hmrﬂ 198.25 05 54.75 1805 46.25 151 4.'8.5 115.5 612.75
Fish/lre | +479 | 0,000 | 403 | 4432 | 4482 | ,702 | .598 | .364 |.504
"8 Englers | 66 5 T 10 3 19 ;3 155
Fish 53 7 16 21 8 99 14 26 244
Hours 112.25) 7 21 16 25.75| 100,25 46 51,75 | 380
Fish/lire| 472 | 1,000 ] 4762 | 14312 ] o311 | 4988 | 4304 | o502 | .642
L Knglers | 16 [ z B | 22 1 b 2
Fish 40 4 1 8 36 ' | 80 2 46 213
Hours 39426 | 7.35 |2 ¢ 6245 | 108.25] 1.5 20 230,26
Pigh/lr,| 1.015 | (618 | .600 | 1.222| ,667 | 776 | 1,383 | 2,800 { ,925
T Anglers | O 0 4 -5 0 16 k3 0 35
Fish 17 0 4 8 o 46 1 0 76
Hours 17,76 | O 9,76 | 9,76 | O 47,25 | 7 0 91,50
Fish/lre| «958 | O 410 | .821 | O 974 W43 | 0O 831
€ Anglexs | O 0 1 Z 3 . [} 1 22
Fish 25 0 1 16 15 11 0 | 69
Hours 285,75 | 0 3,76 18,76 | 15,6 | 3 0 3 57,76
Figh/Hr.| 1,062 | ©O 266 | 1.829! ,968 | 3.667 | O 0333 | 1,196
7 Anglers | 4 0 p 3 0 6 i 0 6 43
Fish 6 0 24 0 18 35 0 33 116
Hours 9.25 | O 31 0 21,75| 28.75 | O 39.25 | 130
Fish/lir,| 648 | 0 774 | 0 828 1 3,217 | 0 .841 |,892
8 Anglers | 2 0 3 ) T . |0 3 0 11
Fish 3 0 2 4 3 0 1 0 13
Hours 4.26 | O o5 2.08 | 11 0 545 0 23,6
Fish/fir.| 4706 | © 4,000 1,7771 278 | O y188 1O «553
9 Anglers | 1 o .1 0 1 8 0 7 23
Fish 1 0 4 0 0 18 0 25 48
Hours 5 0 B8 i 10 5.5 | 42,75 | O 42,5 | 104.25
Fish/fir.| 4200 | 0 470 {0 0,000{ .421 | O «588 | 4460
10 Anglevs | I 5 1 - 4 7 ) T 5 10 32
Fish 0 2 3 20 0 7 16 16 64
Hours 1 1 5 9 8.5 | 24 1.5 |42 100
Figh/ir,| 0,000 | 2,000{ .600 | 2.222| 0.000] .292 | 1,103 | ,381 | .640
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