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Age and Growth of the Brown Trout Salmo trutta fario Linnaeus in

logan River, Utah
William Sigler

Department of Wildlife Management, Utah State Agricultural College,

logan, Utah

Abstract

The logan River flowing soutlwesterly through the mountains of
Cache County, Utah is comparatively cold to the mouth of logan Canyon,
The stream is characterized by steep gradient, a high velocity and
relatively few pools, A total ef 1053 brown trout were examined during
the course of this studyj 286 were retained for age and growth deter-
minations, The body-scale relationship s L = 40,46 mme ¢ O0.,44186R
4 0.01!-)08R2 whore L equals standard length in millimeters, and R
equals scale radius times 80, The rclationship of standard length %o
woight is deseribed by the formula W = 0,000022 L°*°°, The rate
of growth in length of logan River brown trout is comparebls to that

of several othor populations, The relative veight is sormewhat higher,
Introduction

In 1648 a oomprehensive fishery investigation on logen River was
initisted by the Department of Wildlife Kanagement, Uteh State Agri-

oultural Sollere, and the Utah Cooperative Wildlife Regearch Unit .1
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1, Uteh Fish and Geme Department, Wildlife lenapement Institute,
Utah State Agricultural College and U.S, Fish and Wildlife Service,

coopereting,

One phase of this study is the life history of the brown trout Salmo

trutte fario Linnaeus,

Hative fish in logan River above the lowest impoundment dem in=

clude cutthroat trout Salmo elarki Richardson, mountain whitefish

Progopium williamsoni (CGirard), Utah soulpin Cottus beirdi semiscaber

(Cope), and rarely the smallfin redside shiner Richardsonius balteatus

hydrophlox (Cope)s Introduced fish, in addition to the brown trout,

are the eastern brook trout Selvelinus fontinalis fontinalis (Mitchell),

and coast reinbow Selmo gairdneri irrideus (Hb‘am:»snn."3 There is no up=

2¢ Oince the introduction of rainbow trout, the hybrid,rainbow x cute

throat has appeared,

gstroam passage of fish over the lowest impoundment dem,

Fish were collected largely with the aid of en electric shooking
mechine. A few were collected with experimental gill nets and by hook
and line, A total of 1063 fish were examineﬁ during the courss of this
study; 286 wvere retained for age and growth determinations, Secales and
other data were taken according to standard procedure from June 1948
through February 1961,

Carlander (1950) lists over 100 articles and reports which contain
some reference to brown trout, However, detailed information on the

rate of growth of wild brown trout is quite limited,



fen

Desoription of the Area

Logan River heads in Franklin County in Southern Idaho and flows
southwesterly through Cache County, Utah, until it empties into Bear
River, The rugged mountainous area of the logan River watershed covers
225 square miles of weathered Paleozoic Age limestone, dolomite and
shales The main branch of the river enters Uteh et an elevation of
8,500 feet and drops to 4,500 foet where it enters Cache Valley; &
distance of approximately 36 stream miles, DBrown trout are most abune
dant below elevations of 6,800 feet, The average gradient for the logan
River is approximetely 70 feet per mile (Erown, 1935)., In general, the
higher elevations have much steeper gradients than the lower sections
of the river, There are three artificial impoundments above 4500 feet
which supply power and irrigation water to Cache Valley., These impound-
ments, none of which exceeds 22 feet in depth or 4 acres in size, have
a rich bottom layer of silt and extensive shoal areas,

The stream bottom is composed largely of coarse gravel, rubble,
end boulders, Sand and gravel beds are soarce due to the steep gra-
dient and high velocity of the river, Silting is slight in the stream
bed except during the spring run-off, Turbidities, based on silicon
dioxide equivalents, rangé from 25 to 32 perts per million in the spring,
but drop to 6 parts per million in September and October, There is
virtually no pollution except from soil erosion, The average velocity
of the river over a series of stetions, between April and October in

1948 and 1949, wes 246 feet per second.
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Table l. Body-scale Relationship (1/Sc) of 286 Brown Trout from
Logan River, Arranged in 20 killimeter Standard length

Groups.with All Age Groups Combinede.

Actuel mean Actual mean Lalculated mean [L/Sc  {Number of
standard length | scale measurement |soale radius patio {fish
5l.4 19 15 2,70 9
68,6 26 28 2,64 16
89,7 36 66 40,5 2445 11
113 .4 61.4 51 2.,21 | 29
129,6 63 04 oy 243 | 41
150,0 6540 66 2.31 4 g
170,7 71.0 72 2040 | 44
189,5 82.1 775 2.31 | 30
210,65 82,8 83.5 2,54 | 25
229,6 91,0 ) 8847 2,52 | 10
249,6 92 .8 94,0 2,69 12
26844 97,1 9863 2476 8
29344 97 .4 104 .0 3601 5
311,0 103.0 108,0 302 6
35245 119,56 112,7 2.78 2
384 ,6 129,0 123.2 2,98 S
2

L 2 40,46 mm. 4 0.44185R ¢ O0,01908R



e

E

The major source of water duriny the summer and fall months is
springs, This, coupled with & high watier velocity and an abundance
of bank shade, keeps the temperature comparatively low to the mouth
of Logan Canyon, Temperatures taken between April end October, 1948
end 1949, from the Idaho line down to the upper (third) dem, averaged
about 48 degrees and did not exceed 60. The average monthly mean dis-
charge at the junction of the Cache National Forest and Cache Valley,
besed on the 1946-1949 water seasons, was 247 cubie feet per secong,
Tie greatest flow occurred in May (717) end the least in February (108),
The habitet of the mountain whitefish, which is similar to that

of the brown trout, is described in more detail by Sigler (1951),
Rate of Growth

The body-scale relationship of 286 brown trout is described by
the formula L z 40,46 mm, 4 O0,44188R § 0,01908R° ; where L =
standard length in millimeters and R g goale radius in millimeters
times 80 (table 1 and figure 1), The assessment of ege and the oalou=-
lutit;n of growth were accomplished by reading the scales, The validity
of the method was tested according to practices described by Van Oosten
(1929) end Hile (1941), Actuel caloulation of past growth wes made
with the eid of & nomograph similar to that deseribed by Carlender and
Smith (1944) end Hile (1950),

Brown trout in logan River grow approximately three inoches per

year after the first year (teble 3), They attain & h@i ignath of
seven inches early in their third year of life, Jczording to this
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Table 2. lengtheweight Relationship of 286 Brown Trout from logan
Hiver,

lean Difference

standard Velight in gr in astual & Hoan Humber of fish

lenzth in Aaﬁﬁ" aleulnted] ealoulated K

nilliroters] mean mean weight
51 2 2 0 1,938 9
69 6 6 0 1,912 ig
20 12 18 1 1,720 11
113 28 26 $1 1,787 29
130 40 40 Q 1,842 41
1580 62 61 wl 1,645 86
171 890 80 0 1,814 %
190 127 2 «f 1,860 30
210 170 166 -5 1,684 25
230 204 216 $11 1,688 10
2860 267 276 48 1,728 1z
268 329 839 410 1,698 8
298 400 440 $40 1,674 b
311 612 526 $14 1,712 6
882 634 638 $4 1,547 2
368 868 289 $121 1.546 b

W = 04000022 L

96
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study, fish in advanced yeer groups do not grow faster than those
in younger groups, bub gimply live longer., Based on age, logen
River brown trout apperently grow in length at about the seme rate
as meny other populations (Eddy and Carlander, 1939; Bean, 1902,
and others).

A series of one«tenth mile sections of stream were sempled with
an slectric shocking machine, A total of 1063 fish from these sections
were measured {:o the nearest inch and recorded on a length=frequency
basis. HNormally the mumbers of fish in length groups decrease es the
gize of the fish inorease, Figh less than four inches long represented
only eight percent of the total, and did not follow the expected lengthe
frequency retio, This is believed to be a sampling bias rather than
a ropresentation of sctual conditionss The number of fish in length
groups between 7 and 20 inches dropped steadily and repidly as the
size inoreased, Forty-aovexi percent of the legalesized fish were less
than 10 inches long, and 61 percent of them were less than 15 inches
long. Fish between 4 and 9,7 inches long in the age and gruwﬁh sample
(table 3) represent 95 percent of the total; fish from theﬁg same
length groups total 76 percent of the entire population studied.

The conversion factors, based on the fish in table one, are as
follows: standard length times total length equals 1,173; total length
times standard length equals 0,852; fork length times standard length
equals 0,887,

length=foight Relationship

The relationship of weight in grams to standerd length in milli-



Table 3, Sunmry of the liean Caloulated Standard lengths end Annuel Inerements of lengths in Millie .

surhers for the logan River Brown Trout with Sexes Combined, Collected in 1948, 1949, end 1950,

Standard
Age olass | Number length Caleulated lengtls at end of year of life
of fish | at capturs ‘
1 2 3 4 5 .6 7 8
I 124 138,7 86
11 92 188,8 88 149
111 32 2556,9 91 155 | 218
v 6 316.0 72 126? 201 269
v 2 39545 75 128 169 253 | 317
Vi 1 420,0 62 116 les °45 | 300 | 372
ViI 1 8707 84 124 170 27¢ | 404 |47 | 600
VIiI 2 654,5 79 19 | 211 | 252 {341 |77 | se8 600
Grand everages 260 87 148 211 262 | 337 | 399 | ss2 600
and total
Inerements of growth 87 61 64 70 82 52 144 72
Equivalent total length in inches 4,0 248 249 342 348 2e4 646 343
Fumber of fish 260 138 44 12 6 4 3 2
Equivalent total lensth in inches 4,0 649 9.7 1261 | 15.8] 1843] 25,5 27.7

foo
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meters is desoribed by the formula W gz 0,000022 12426 (¢av1e 2)e
The agreement between actual and calculated migh‘.—s_ is good for
groups of f'ish containing over six iniivicuvals, The weight inoreases
aporoximately as the 2,96 pmr of the length of the fish. Schuok
(1942 ) gives a somewhat lmx; value for wild brown trout from New
York, However, this in part is accounted for by the fact that the
total length was used instead of standard length in caleculating the
fornules »

The econdition factor, XK, of brown trout from Logen River was

caleulated from the following K = W x 3.()5 3 when W equals weight
Tﬂ

in grems, and L equals standard length lxxx‘ millimeterss The highest
K value of 1,938 wes recorded for the smallest fish; K decreeses some-
whet with the increase in length. The condition factor of the logan
River fish is somewhat higher then that of several other populations.
(Sehuck, 19453 Carlander, 1944).

iocording to Needham (1938) few brown trout over five pounds are
teken from streams., Bean (1902) lists as meximum & weight of 22 pounds
ard & length of 35 inches, but states that 5 or 6 pounds is & good
average, Although logan River has yielded some very large brown trt;ut,
including the world's record, accurate data on them are scarces In
1925 a 39 inch brown trout weighing 35 pounds was taken from the lowest
impoundment, Almost every year two or more ranging in weight from 12
to 18 pounds are caught from the lower part of the river,
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