
A comparative growth rate of trout in relation to elevation and temperature
by Charles A Purkett Jr

A THESIS Submitted to the Graduate Faculty in partial fulfillment of the degree of Master of Science
in Fish and Wildlife Management
Montana State University
© Copyright by Charles A Purkett Jr (1950)

Abstract:
A study of 758 trout from the West Gallatin River, in-dicated that growth in length was greater at lower
elevations where the water was warmer. Rainbow trout from the upper and lower sections of the West
Callatin River showed the following differences inlength at the end of each year: 0.3inche the first
year,1.3 inch the second year, 2.1 inches the third year 2.5 inches the fourth year, and 4.0 inches the
fifth year, The growth rate of cutthroat and hybrid trout showed a similar trend. The average summer
difference in water temperature (early morning), between the upper and lower stations of the West
Gallatin River, was 9.6°F. K factors did not show significant variations between sections.

A total of 184 trout from Bridger-Spring Greek did not show significant differences in growth rate.
However, water temperatures in the stream did not vary greatly. 
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.. ,A atwdy 75* from the West Gallatla Blveir:,. ia»tiieated that growth rn length was.greater at lower elevations 
Where the water was warmer. Bainbow treat from the upper and 
lower sections of the West Gallatin River showed the following 
differences mlength at the end of ,each years ©=3 inch the 
first year, 1.3 inch the second year, 2 .1 inches the third yean 

inches the fourth year, and 4.0 inches' the fifth year. The .growth rate of cutthroat and hybrid trout showed a similar 
tfe&&» The average .summer difference in. water temperature {early morning), between the upper and lower stations of the 
West Gallatin River, was 9 .6° F. K factors did not show sig­nificant variations between sections..
. , .A total of 164 trout from Sridger-Spring Greek did not 

Show Significant 'differences' in growth -rate.. However,, water temperatures in the stream did not.vary greatly.



A. SOMPABArE1IVB. OROWfB RAfE OE TROUT XI RlLAfIOI TO
E&EV4TZ0I AID TEMPERATURE

ZITRODBOTIOI
A marked difference in the average size of trout from 

#e upper daayoa and the lower valley portions df certain 
mountain streams1 has been observed.by .fisheries workers^, but 
little information has been published on this subjects ,The 
difference in the size of fish observed could possibly result 
from a variable rate of' growth or from the movement of the 
larger fishes down stream-* Xf. the difference is due to Vdri** 
able growth rates* it is most likely correlated with differ-* 
Gnoes in water temperature* Several workers have shown that 
temperature Influences growth rate, Iazzard (1933), found 
growth rate of Eastern brook trout '(Salvelinus fontinalis ), to 
be slower in cold headwater Btreams than in lowland streams

v -

where temperatures were higher and growing season longer. 
Mettugh (1942)* correlated growth rate of Whltefish ('Prosotium 
wjlllamsonll with temperature and altitude,,. The present study 
m s  designed to measure differences In growth rate of trout 
throughout a river -system in relation to existing temperatures

4



Bessrip^ion of Streams Studied •
The West Galiatir' Eiirer and Brldger Greek (with its 

tributary* Spring Greek) were saleoted for this study because 
of their aeeessibility and range in elevation= All are in 
the headwater drainage Of the Missouri Elver system.

■ I

West Gallatin Mver ■
■ The lest 'Gallatin heads in the northwest corner of Iel-* 

Iowstone National Park., ■ in the Madison and Gallatin Ranges of 
the Rooky Mountains« it runs generally .northwest* traversing 
the central part of Sallatih'County,'Montanas The upper Z5 ■ 
mile portion* nearly all 'within the'Park* is a meandering . 
mountain meadow stream* This section- contains relatively few 
pools, and little bank cover* A short distance north of the 
Park* the-river begins its descent through'Gallatin Oanyem 
Por a distance of about 35 miles, it has a sfraighter course*
and is characterised by rapids and .swift water.* with some pools 
and shelter. The gradient "Of this- section is about. 43 feet per
mile. ,From'the mouth,-.of Gallatin Canyon, to its confluence ■

. -./.I.With - the East ■ GallatinElver* it. has; considerably less gradient
(approximately: 34 feet - per mile )« Pools are more abundant in 
this.portion* although riffle areas are predominant * The stream 
divides to two or more channels, in many places:-,- even at low
water levels.,

It is approximately 90 miles in length and. varies in
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from 40 to 150 feet» West and Stutbleffead (1940), 

listed 26 tnlbi%tar%es fen this Stream* The most Important of
thssa are.Fan Greek, Speelmea Greek* Sage Greek* Taylor+s park, 
West Fork* Squaw Greek* and Spanish Greek* (Fig, I) in the 
aummer, a large share of the water in the river below Spanish 
Greek la diverted for Irrigation purposae, !here are no large 
dams or other major obstructions* ■ The West Gallatin joins the 
East Gallatin to form the Gallatin Elver* This latter stream 
la one of three tributaries whieh make up the Mleaowrl Biver, 
at Trident* Montana*

For purposes of this study* the river was divided into 
three sections* on the basis of approximately IGOO foot eleva­
tions , Section I (Fig* I) was that part of the river from the 
mouth of the East Gallatin (©lev* 4155) to the confluence of 
Spanish Greek Celev0 5190); a distance of approximately 30 

miles* Section II lies between the mouth of Spanish Greek and 
the poaflwene# of Weat Ferk (elev, 6006); about Bi miles. 8&a* 
tion 111 included that portion between the month of West Fork 
to three miles above the mouth of Fan Greek (elev. 7100); ap­
proximately 30 miles*
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• and Spring Greek
' Bridger Greek m i . Spring Creek head in the'. iBridger Range 

Bonthmm into m e  W i a t i n  River* Spring Creek 
is a mail  ̂rather W #  Wandering etream'^ with heavy hmgh 
eover-#, has .an average width of about six feet and a length 
Of seven miles» Bridger Creek is a meandering meadow stream 
With an abundance of pools and odver? Widths- vary from 1C to 
3© foBt* It has a total length of eighteen miles; nine miles ' 
above the mouth of the Cpring Creek tributary^ and nine miles 
below# fhe.ro .are 16 other tributaries to this stream= {fig*-

Cpriag Creek and that portion of Bridger Greek below the 
oonfluenee of the Cpring Creek tributary were oonaidered as .a 
Stream unit in this study* This was divided, into five sections 
on the basis Of 500 foot contours (Fig, 8) as follows: Section
I9 Bridger Creek below the 5000 foot contour; ■ Section II, ' 
Bridger and Spring Creeks between the 5000 and 550# foot con- 
tours 1 Section III, Spring Creek between- the 5500 and 6000 foot 
contours; Section IV, Spring Creek between the 6080 and 6500 
feet contours; Section V* Spring Creek above the 6500 foot o@&* 
tour.
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Ipecles StMled

All apeele* of t^ut known to be preaent in the West 
W i a t i m  atper weee omaldered i& tb#s etady* The speeieB
tmkem?. in descending order of abundance, are as fellows.: rain- 
Wm trout (Sal.aio ggirdn^rill^ rainbow^cutthroat hybrids,.’ cut- '
. throat trout (Salmq dlarhii)s brown trout (Salma trutta)* and 
Baatern brook trout (g&Ive&law& fontlnalisL Sinee the rainbow^ 
eutthroat hybrids could not always be recognised, some may have 
been, included as rainbow or cutthroats Baatern brook trout and 
brown trout were taken only in the lower thirty miles, although
some are reported by fishermen to be present in ether parte of 
the river*

Rainbow trout and Baatern Brook trout were the predomi­
nant species in Bridger and Spring Qreeks0 Cutthroat trout 
were found at the upper end of Spring Greek $*4 brown trout 
were present in the lower portion of ,Bridger Qreek0

Other fish present in both systems were: , mountain, white- 
i'ish (Prosopium Williamsoni). white sucker. (Catostomus 
commersonnii), longnose sucker .(QatostomuS catostomus). fresh- 
water •'sculpin (Qottus Sp0) , longnose dace (.Rhlnlchthvs 
Mbaractaej, and burbot (Lota lota maculosa).
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Methods

Sdsile samflee were secured lately from fish taken by
a&gl&Bg, The greatest number of these were aolleeted. by the 
Missouri, Blyer Basin Bthdles of the &. Fish and Wildlife.. 
Service^ who condieted creel Census on the lower part of the 
river during the summer of 19491 Approximately 1#  scale sam* 
plea were taken by & fisheries'survey party of the Montana 
Btate fish and Qame Department.in August of 1948- These were 
supplemented by other samples taken by angling and electrical 
shocking in parte of the river net adaquataly covered by the 
above-named agencies* -

Scale samples Were taken.from the left side of the fish 
between the dorsal fin and the lateral line. Total 'lengths 
were secured in tenths of inches and weights in tenths of 
pounds,

Bcales5 after being cleaned and. mounted, Were studied by 
projection on a machine designed, for. this purpose,. Scale 
measurements Were made from the center of the focus along the
median-anterior radius to the edge* The positions: of the annuli 
were marked on Strips- of .manlla, paper* calculated growth in-'
crements Were determined by means of' a nomograph-

Coefficients Of condition (K) Were calculated for each 
fish using the following formula: . . .

K s V %. IO5
y
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Tfbepe W * #&&&.% In potm#, and & , leB#b in'

Each weeks during the summer of 1949» a series of water 
temperature determinations.was made on the West,.Ballatin.River» 
.#ese mre .taken at designated locatleua #thla each êctlcm* 
hegiWLng at Shedd^a Bridge (Pig. 1$ and. coat Wing: ,upstream*
AU minimum readings• were taken between 6539 and 9:00 I0 M» The 
greatest time lapse between first and last readings was two 
hours# Mamimim temperatures were- secured by. taking sfternnon 
readings in July and August, between 2 and 5 P. M.

- Water temperature readings were made at designated sta­
tions, on Brldger and Spring Greeks at two weeks intervals* 
during, the summer of 1948.

temperature, recording stations were selected within each '
Section So as to be in an area representative of the Section. 
Springs or areas below the mouths of tributaries were avoided. 
Temperatures.were measured with a Taylor pocket thermometer 
calibrated at 20 'f intervals. This was checked against a cer­
tified chemical thermometer. All temperature readings were made 
in the shade and, those in the water were taken in the current.

Chemical analysis of the -water followed the methods pre­
sented in "Standard Methods for the Examination of. Water ,and 
Sewage", by the.American Public Health Association (1946).
Tests were made for dissolved oxygen,. (Winkler Method), phenol-, 
phthalein alkalinity,, and, met# orange alkalinity. The pH was
determined M W  a, Hellige pocket comparator, using appropriate 
indicators.



AgkhowledgmektTS
The writer ia indebted to several individuals and agen- 

bias who assisted in this study.» Br» G».J. D« Brown suggested 
and directed the problem and offered many suggestions during 
the preparation of the manuscript, About one-half of the West 
Gallatin trout scale samples were collected and made available 
by the Missouri River Basin Studies of the G. 8 . fish and Wild- 
life 8ervioe«r The Montana fish and Game Department granted 
permission to make collections9 furnished 100 trout scale sam­
ples s and assisted in the preparation of scale mouts, R* a , 
Bays9 of that Department* assisted in collecting and checked 
scale readings» Several of the students and faculty of Montana 
State College also assisted in various ways'.



<

X4
Wesii $aliati& River 

Comparative Growth Rates
$he growth rates of treat within any' stream or portion 

of stream, must certainly depend upon math factors, as tempera» 
ture, food, eta. The trout from any sizable portion of the 
West .Gallatin should reflect, by their growth, the conditions 
•of that particular portion, inasmuch as observations of a gen, 
eral nature indicated no mass movement,, even during the spawn* 
Ing season* This conclusion is supported by the work of others. 
Watts, e.t el, (1942) demonstrated that there was no extensive 
movement of brook trout in Kettle Greek. Razzard and Shetter 
(193$) reported that most planted rainbow and brook trout were 
caught within one to three miles of the point of release*

Differences in growth rates between the various parts of 
a stream system have been observed by fisheries workers, but 
there is little published information on the subject. The pre­
sent study attempts a comparison of the growth rates of trout 
from three main sections of the West Gallatin River, with ap­
proximate lengths as follows 1 Section I - 30 miles, Section 
II - 31 miles, Section III - 30 miles.

Rainbow Trout, Growth rate of rainbow trout (,351) was 
most rapid' In Section I, and decreased progressively in each 
upstream section (Table I), A differential of 0,3 inch was 
.found at annulus I, 1,3 inch at annulus £, 2.1 inches at an* 
nulus 3 » 2,5 inches at annulus 4 » and 4*0 inches at annulus
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Table I.

Average calculated total length at annulus of rainbow 
trout from three sections of the West Gallatin River

Annulus I 2 3 4 5length
inches No. length

inches No. length
inches No. length

inches No.
Sec­
tion I 3.4- 142 7-4 126 11.5 81 14.5 34 17.2 6Sec­
tion 2 1 . 3 .2 76 6.5 70 8.9 }0 12.1 4 15.6 2Sec­
tion III 3.1 I?? 6.1 Jtl 9.4 - 22- 12.0 6 13.2 2

Table II.
Average calculated total length at annulus of rainbow-cutthroat 
hybrid trout from three sections of the West Gallatin River

Annulus I 2 , 3 4 5length
inches No. length

inches No. length
inches No. length 

inches No* length 
inches No*Sec­

tion I 3.5 -JZL 7.4 6? 11.5 50 15.1 16 16.7 6Sec­
tion II 3.9 2? 7.3 25 10.6 15 14.5 6Sec­
tion m  3.5 21 6.9 18 11.0 6



5* between the upper and, IowBr sections. The differential algo 
Ipereagad with t&g. age of. the fleh,* %y the Application of the 
t tegt (Pearson and Bennett, 1942)* it vaa found that in each
year of life the variation between Section I and Section 111 
m s  statistically significant, At annulus I* there was a varia- 
tion eignifiaant: to the level, between Beetions % and 
The variations at this annulus between'-Sections I and • if and 
between Sections 11 and 111 were not Significant,, At annulus 
2 there was a variation, in all eases, significant at the Ifo 

level, Variations at annulus 3 between Sections I and 1.11 were 
significant to the I f  IevE-, but the growth rate in Section 111 

for this group exceeded that in Section H,. This variation m s  
not significant, however. Annulus 4 showed a. variation signifi- 
oant to the 1# level between Seetionu I and Il and between gee. 
tions I and III, The variation between Sections H,.and 111 at 
this annulus, was not significant*. Differences at annulus 5 

were not tested because of the small numbers,involved.
Hybrids-Rainboif. cutthroatJn the 121 hybrid {rainbow- 

cutthroat) trout I Table IS), the, trend of slower growth in the 
upper sections was. also characteristic, but m s  not .as marked 
-as. in the rainbow. This may be due to the small. number of .sam­
ples taken in Sections 11 and III,

Sutthroat Trout, The XlS cutthroat trout (Table ill) 
likewise show: slower growth rate in the upstream sections* how­
ever, these differences may not be significant because- of the

16
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Table III.

Average calculated total length at annulus of cutthroat trout 
from three sections of the West Gallatin River

Annulus I 2 , 3 * 4length 
inche s No. length

inches No. length
inches No. d e  w°.Sec­

tion I L . l I? 7.3 14 12.2 2
Sec­tion II 4.7 7 7.3 p io.a I
Sec­
tion III 4.1 ?1 6.9 66 10.1 11 10.8 I

Table IV.
Average calculated total length at annulus of trout from 

Section I of the West Gallatin River

Annulus I 2 3 4 , 5 ,
SPECIES

Length
inches No. length

inches No. length
inches No. length

inches No. length
inches Na

Brown
Trout 3.7 102 8.8 97 13.2 71 15.9 28 19.2 I
Arook
Trout 4.7 71 8.5 6? 11.8 12Cutthroat
Trout 4.1 If 7.3 14 12.2 2
Rainbow
Trout 3.4 142 7.4 126 11.5 81 14.5 24 17.2 6
Rainbow-Cut- 
throat H*rid 3.5 71 7.4 69 11.5 50 15.1 16 16.7 6



W
small sise of the smaples taken in Sections I and II.

Brom Trout and Brook Trent* These trout were taken' 
only in Section Is and consequently no compar.atly„e :gro#h rates 
between sections #re possible, for these &#o species,. .Their. ., 
average calculated lengths at annulus are*, however, presented, 
in Table IIT* along with growth rates of the other, species in . 
Section 11, to illustrate•the Variatibns in growth' rate, between 
all the species of one Section« ; These averages ShOwra higher 
rate of growth for the brown and brook trout taken from this 
Section than for the cutthroat* rainbow, and rainbow*outthroat 
hybrid trout. The brown trout* after the first year, exceed 
all other species in yearly increment,



19
Condition Factors

The effects of the environment may be reflected not only 
in the length, but in the condition of a trout. Coefficients 
of condition were calculated for each age group in each Section 
(Table V). There was no correlation between the condition of 
trout and the Section from which they were taken. Average con­
dition factors were no less in the upper Sections than in the 
lower.

Table V.
Coefficients of condition for trout from the West Gallatin River

Species Section I
Age Group 
II III IV VK No. K No. E bo. K bo. T - No.Rainbow T “ 33.0 16 36.1 U  37.2 15 36.2 28 35.2 6

II 29.0 5 37.7 40 35.5 27 34.6 3
III 41.0 49 39.1 54 37.2 23 34.7 4 38.1 2

Rb x Ct I 29.6 2 36.3 19 35.3 34 36.5 10 34.1 5
II ...IS.-2 4 34.5 10 38.0 9 34.8 3 41.7 2
III 37.8 3 35.2 10 35.5 5 40.5 I

Cutthroat I 26.4 I 33.5 12 31.6 2
II 37.3 2 37.8 3 34.7 I
III 36.7 25 35.8 55 37.3 10

Brown I 40.1 5 36.8 26 35.9 43 34.0 ;27 37.0 I
Brook I 45.7 8 39.3 50 36.8 13
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Wa&er•Temperatures
Water, t&mpGr&twe .ya.eord.lag& made m a m y .  all, . -

aeatipB# to. datermi&e whether aig&ifiaast *ap&%tlqa8 did ealat
between them*, ■ The monthly averages .of morning water - tempera* 
tnrea for ,each, (fable. VI) show n., definite Iowan minimum tern* 
perafure at each higher - elevation a- . ,Morning temperatures show 
a difference of 9 ®6<3 F, while afternoon temperatures exhibit' 
only 5° F difference between the tipper and lower stations. (Table 
TIi) „ The optimum water temperatures.5 for troutP of 55*60° F 
(Baris 1946) are reached in all parts, of the river*, during the 
afternoons of the warmer months* Bowa*er* length of time those 
temperatures .exist during the day, and during the year, is- much 
less at high elevations Daily and seasonal temperature flue* 
tuations.are also more extreme at the higher elevations,.
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Table VI.

Average morning water temperatures by months

DAffi
1949 Section I 

Temo. ° F Section II 
Temp. ° F Section III 

Temp. 0 F
May 29 45.0 39.0
June 48.0 44.5 40.0
July 55.0 52.5 45.0
August 59.0 52.0 45.0
September 50.0 47.5 40.0
October 2 50.0 49.0 40.0
November 12 36.5

Table
Afternoon water

35.0

VII.
temperatures

33.0

DATE Section I Section fl Section III1949 Temp. 0 F Temp. ° F Temp. 0 F
July 11 62.0 60.0 58.0
August 14 62.0 59.0 57.0
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Ohemieal Analysis
Limited chemical. analysis of the 'Water was Made in’, each

faction to determine differences which might influence growth. 
%he results of these teats are listed in Table VlII.. Re apprê
oiable differences existed between the various Sections* In 
all oases, dissolved oxygen was near the saturation- point, and 
completely adequate. Methyl orange alkalinity testa indicated 
moderately hard water at all stations, and hydrogen-ion concen­
tration was in the alkaline range,.

Table VIII
Chemical Analysis of the water of the West Gallatin

Riyer, September 19, 19&9

STATION
D,Ch -

.;ppm.
Fhalth, alk,

___: ..
' M.: O," aik 1 
ppm., j

pH " • HoQ TeMp*- 
. OP - .

Shedd Br. 8.2 •..V x Q" ; ... I U . . ' 8.1Above 
Beer Cr. .. ’9 H S  ' ' 8.2

..............

Above
Sage. Cr, . 11 . '8,2- ..,4,9*9*
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• Bridger Creek ahd Spring Creek 

■ Comparative Growth Bases '
An attempt Was made to correlate the growth■rate of 98 • 

rainbow and 86 eastern brook trout from five Sedtlons of 
Bfidger and Spring Greekj with the,Ir distribution and the water 
temperature <, The - sample size was considerably 'Smaller than in 
the West Gallatin River end the part of the stream system i"' 

Studied was not as long as any .one Section of the. West Galla- 
tin* No consistent differences in annual length Increments 
could be shown# even between more distant Sections (Table IX).

Table IX
Average calculated total length at annulus of rainbow and Bastern

brook trout from the Bridger^Bpring Greek system

Annulus 3 4
8BBCXB8 BBGTSOK BSngthinches Kof Behgth 'inches Nd. lhngth.' inches No*
Rainbow : I ..23. a„7 , 12 11.4 2

II 54 . 42 8+4 10 10*9 I
.. .... IIX , . , 15 6.7 . 10 ■ ..IV ...,kiZ-.::. 4 ■ .6*5 ■ ’ a
Brook ..... . ... ? . 7.7 . 1 ' .

----
'•****•""> U""', ■ ','I m, u, .IX . , 4 o 4 . ,2?,' 6*7 11 11.0 " 2

XXI 17.. 6*5 15
IV. -JJiU. 26 ■ 6*4 _m._..'.
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Condition Factors

Condition factors for rainbow and Eastern brook trout 
(Table X) show no correlation between their condition and the 
Section from which they were taken. As in the West Gallatin, 
K values and length were not correlated.

Table X.
Coefficients of condition for rainhw and Eastern brook 

trout from the Bridger-Spring Creek system

Species Section I
Age Group 
_____ IX_____ III IVK Np. K Nor K No. K No.

Rainbow I 32.9 2 35.7 10 35.2 10 32.2 I
II 36.0 12 32.8 32 35.3 10

III 38.7 5 38.3 9 34.0 I
IV 33.9 2 30.6 2

Brook I 34.0 2 32.8 I
II 33.0 10 36.2 8 37.2 2

III 37.1 2 35.6 15
IV -34.1 12 38.3 1#
V 41.9 2 37.1 11 I



Water tempe.mt%re _
^smpGfaWre read&o#* # r e  a i m  ma&e. 3# Brldger Greeks

td determine variations of water temperature i -Ho great dif*- 
fereases In water, t^pSratnres were observed between tbe upper
and lower Sections (Table Zj)» Tbs greatest difference Obser*- 

ved ms. 7° F, and the least difference was 2° F. ■ However, tem­
peratures were not taken at times comparable or frequent enough 
to give conclusive evidence on this point»



Table II
Bridger and Spring Creek water temperatures

Date July 5. 1948 July 19. 1948 August 3. 1948
SECTION

Water temp 
°F Time Water Temp

Time Water Temp 
°F Time

Sec. I 62.0 3:30 PM 55.0 8:15 AM 51.0 6:00 AM
Sec. II 60.0 3:00 PM 53.0 11:00 AM 47.0 6:20 AM
Sec. Ill 56.5 1:00 PM 53.0 11:25 AM 47.0 6:45 AM
Sec. IV 54.0 12:00 PM 47.0 7:30 AM
Sec. V 49.5 10:45 AM 50.0 6:00 PM

""" 1 
46.0 9:00 AM

Date
SECTION

August 17. 1948 Sept. I. 1948 Oct. 2. 1948 Anrll /, io/.oWater Ten 
°F ip :Water Temp Water TempTime I °F Time °F Time water temp

°F Time
Sec. I 55.0 9:45 AM 53.0 6:00 AM 50.0 1:00 AM 44.0 1:00 PM
Sec. II 53.0 10:00 AMl 47.0 6:20 AM 49.0 1:30 PM 44.0 1:20 PM
Sec. Ill 50.0 10:30 AM 47.0 6:35 AM 48.0 2:00 PM 43.0 2:00 PM
Sec. IV 53.0 11:00 a m ! 46.0 I 7:00 AM 48.0 2:30 PM 40.0 2:30 PM
Sec. V 52.0 11:30 AM



Chemical analysis
limited chemical, analysis Cf the -#.$er M  the Bridgei** 

Spring Creek system was made to determine whether any chemical
conditions were present, which might affect growth differently 
In one Section than another^ %he data (Table %11* showed no
great variation between Sections« Sissolwd oxygen was ade- 
%%ate in all cases* Methyl orange alkalinity tests Showed the 
Waters to tee moderately hard at ail stations, and hydrogen^ion 
concentration Was in the alkaline range.

Table XlI
Chemical' analysis of the Water of the Bridger-Spring

Creek system* July %9* 1948
*H*"*m*r»' Itim I i-.f
STATION S'* O;,

m m  w
Fhemophth al!k»'
..  ..

"' ^ h W a l k *

. . PoPim0 pa Temp0

Section Il -.. .. 6 ................ 163 .3» 2.
Section 121 ........ .....  6 . . . 1S6 8*2 53*
Section It -.M . .----',,2 129 . . .



S M  Relationship between Growth Rate-,' Elevation,
■and #ater Ibmperatnre

Comparisons of the growth rates,,, elevations^ and water' 
la Ceetiona of the # e #  Gallatin River* .W i c a t M  

that at each higher elevation there were smaller anneal length 
increments, and- lower water temperatures-* The variations In 

' growth rate have been shown to be significant for rainbow 
tront* B e f W t e  trends have also been established for rainbow* 
cutthroat hybrid trout and cutthroat trout'* front from Brldger 
Creek.showed no consistent differences In annual length incre­
ments and no great temperature variations were found in the 
stream'/*.

Belding (1925) says, ^groth IS governed by*„*the rate 
Of metabolism of the fish”, and further, "cessation of growth 
apparently depends upon the reduction of metabolism by the tem­
perature* st Meedham {193$} cited extreme fluctuations of water 
temperature as a cause of lowered growth rate* In the West 
Gallatin there was a marked seasonal variation in temperature 
and In the upper Sections the daily fluctuation was quite pro­
nounced, probably due to the lack of shade* The variations 
found between the upper and lower Sections may be sufficient 
to account for the differences in yearly length increments,, 
although other environmental factors; not determined may also 
have affected the rate of growth* Bridger Greek temperature ' 
and growth data are too limited to be. more than. suggestive of



the part played by temperature„ . ,
%£ temperature Ie the determining,, factor# then it does, 

hot have the same effect on condition (K) as it does on length. 
Ho significant difference-in K was shown ■ between the various: 
Sections of either stream system«,
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90
Summary

I *  Studies were made of the growth rates of 7SS trout from 
the West Gallatlh Hiver and 164 trout from Bridger Sreek»

Baoh stream was divided into Seotions on the basis of 
altitudeI the West Gallatin into three Sections by 1000 foot
elevations; Br&dgar Greek into five Sections by 300 feet ele*
vations;
3< ' Growth ratess condition factors (K), and water tempera­
ture determinations were made for each Section of. stream*
4. Sainbow trout from' the upper and lower Sections of the 
West Oallatin Slver showed the following differences in length 
at the end of each years 0*3 inch the first year, 1*3 inches 
the second year, 2.1 inches the third year, 2*5 inches the 
fourth year, and 4,0 inches the fifth year.*
5* Growth rates o,f 121 hybrid (rainbow-cutthroat) trout and 
113' cutthroat trout from the West Galltin Biver were slower in 
the upstream Sections*
6-* Growth rate of brown trout was higher than any other 
species in Section I*
7* ninety-eight rainbow trout and 86 brook trout from Brid- 
ger Greek exhibited no consistent variations in growth rate be­
tween Sections,
8* there Was no correlation between condition factors and 
the Section of stream, from which the trout were taken*
9* Average minimum water temperatures during the summer in



■ n
Section III of the West Sallatim Elver were 9 „6° P lower, than 
.in Section I.
10? Incompietewatfir temperature data; from Bridger Creek ■ '■
ehowa& variation* from 2*. to 70 F hetwefin the tipper and lower
■Sections of the stream^
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