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Abstract:
The effects of temperature, ice and fluctuating water levels on numbers of bottom organisms and also
on the abundance and movement of rainbow trout were investigated in a 900 foot section of Bridget
Creek in Southwestern Montana from October 21, 1959 to September 12, 1960» A total of 96 bottom
samples and 27 drift samples was studied. The most abundant group of organisms was Limnephilidae,
Surface ice cover appeared to have no effects on the abundance of bottom organisms except for the loss
of a small number found frozen in the ice at the water’s edge of the stream.

High stream flows during the spring reduced the number of bottom organisms in situ and increased the
number taken in drift samples. Floating surface ice did not appear to increase the number of organisms
collected in drift samples.

The number of marked trout (153) decreased 83 percent over a 10 month period in the study section.
Sixty-one percent of the trout within the study section did not travel more than 150 feet from the
original place of capture. More trout moved downstream than upstream during each month of study.
Trout were observed to move as far as 2 miles upstream from the study section and 55 miles
downstream in the Missouri River. During the spring, summer and autumn, trout were mainly found in
pools while in winter many were collected in riffle areas under surface ice. 
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A bstract

The e ffe c ts  of tem perature, ice and fluc tuating  water leve ls  on 
numbers of bottom organisms and also  on the abundance and movement of 
rainbow tro u t were investigated  in a 900 foot section of Bridger Creek in . 
Southwestern Montana from October 21, 1959 to  September 12, I960. A to ta l 
of 96 bottom samples and 27 d r i f t  sample's was studied. The most abundant 
group of organisms was Liirinephilidaeo Surface ice cover appeared to have 
no e ffec ts , on the abundance of bottom organisms except for the loss of a 
small number found frozen in the ice a t  the w ater’s edge of the stream.
High stream flgws during the spring reduced the number of bottom organisms 
in s i tu  and increased the number taken in  d r i f t  samples. F loating surface 
ice did not appear to .in c rease  the number of organisms co llec ted  in d r i f t  
samples.

The number of marked tro u t (153) decreased 83 percent over a 10 month 
period in the study section . Sixty-dne percent of the trout: w ithin the 
study section  did not trav e l more than 150 fe e t from the o rig in a l place of 
capture. More tro u t moved downstream than upstream during each month of 
study. Trout were observed to move as fa r  as 2 m iles upstream from the 
study section and 55 m iles downstream in the Missouri ,River. During the 
spring, summer and autumn, tro u t were mainly found in pools while in winter 
many were co llected  in r i f f l e  areas under surface ice .



-4 -

Introductipn

Very fewf w inter fishery  investiga tions have been conducted on trou t 

stream so Jh is  fac t was recognized by Hubbs and JrautAan (1935) and Hazzard 

(1941,) o The f i r s t  comprehensive study of w inter conditions on trou t and 

tro u t fpbds was made by Maciolek and Needham (1952). Anchor ice and i t s  

e ffe c ts  on bottom organisms was investigated  by Brown? .Clothier and Alvord 

(1953)? O' RtihnelI and Churchill (1954)? Benson (1955) and Rpimers (1957).

Jhe present study was in i t ia te d  to determine the e ffe c ts  of temper­

ature? ice? and fluc tua ting  water leve ls  on the number of bottom Organisms? 

and also  on the abundance and movement of tro u t. This investiga tion  Was 

conducted in  Bridger Creek? which is  a tr ib u ta ry  of the East G alla tin  River 

in  Southwestern Montana. The f i r s t  observations were made October 21? 1959 

and continued almost da ily  through June 5?, 1960? a fte r  which biweekly ob­

servations were made through September 12? 1960.

Acknowledgments

G rateful acknowledgment i s  due Dr. 0. J= D. Brown who suggested the 

study arid a ss is ted  in  the p reparation  of the manuscript. Dr. R. C. 

Froeschfier v e rif ied  the id e n tif ic a tio n  of aquatic in se c ts . Mr. John Heatdn 

helped with the f ie ld  work. Members of the Montana Fish and Game Depart­

ment and several Fish and W ildlife students assis ted  in the shocking oper­

a tio n s . Jhe Montana Fish and Game Department furnished equipment and the 

D. Se Fish and W ildlife Service provided the use of f a c i l i t i e s  a t the 

Bozeman Hatchery. The Montana S tate  College A gricultural Experiment 

S ta tion  contributed some financ ia l a id .



Methods

Air and water temperatures were secured to the nearest I 0' F, with 

maximum-minimum thermometers. Readings were made between 6s30 and 88.30 

A=M. da ily  from October through May except for 11 days and biweekly from 

June through September  ̂ Stream flows were determined with a ve locity  

headrod and tu rb id it ie s  with a Hellige turb id im eter. Determination Of 

a lk a l in i ty 9 dissolved so lid s , pH and dissolved oxygen followed standard 

methods (Welch, 1948). Jrpu t were, marked by tagging, and clipping and were 

' co llected  with a D.C. e le c tr ic  shocker. Stream bottom organisms were taken 

with a Surber square-fodt sampler and d r i f t  organisms with a serpen 3 fee t 

wide (20 mesh per inch).

D escription Of Area

A section of Bridger Creek was selected for study because i t  was ac­

cessib le  a t  all. seasons and Was closed to fish in g . This section  was lo ­

cated on property of the U. S. Fish and W ild life  Service Fish Cultural 

S ta tio n , 5 m iles northeast of Bozeman a t  an elevation of approximately 

4800 fpet mean sea lev e l. The water in  Bfidger Creek % which is  a trib u ta ry  

of the Fast G a lla tin  R iyer, o rig ina tes from runoff and springs on the slopes 

of the Bridger Mountains. Three small warm Water springs with a to ta l flow 

of less  than one-half gallon per minute are the only t r ib u ta r ie s  in the 

study section<i

The clim ate Of the area is  characterized by severe w inters with fre^  

guent and prolonged periods of subfreezing temperatures and heavy snowfall. 

The mean monthly a i r  temperature was 24=2° F. and the average, monthly snow-
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f a l i  was 14o4 inches during the winter of study (November through-March)<> 

The study section, of Bridger Greek Was 900 fee t in  length with a mean 

width of 17 fee t and an average depth of 15 inches. The mean flow during . 

the year p t study was 35,7 cubic fee t per second and water v e lo c itie s  were 

as g rea t as 3=8 fe e t per second. There are  numerous r i f f l e s  and few deep 

pools in  the study section  end the bottom is  composed of sand =, gravel and . 

rubbleo .The predominant p lan ts  bordering the stream included dense 

growths pf WillbW9 chdkecherry and rose with occasional doug ias-fir and 

aspen. These.plants provided abundant na tu ra l coyer in  most of the study 

sec tion , AnpUal water temperatures ranged from 32 to 65° F, Turbidity 

ranged from 3 to 18 p»p,m, during low water (July-February) and from .45 to 

96 p,p«'m, during high .water (March-June).=

During the study period chemical analysis showed the following ranges$' 

to ta l  dissolved so lid s 205 -  244 p,p,ma; pH 7?6 ^ 8 , 2; methyl purple alka­

l in i ty  175 r  202 p,p,m, and dissolved oxygen, 9,1 -  11,9 p*p,m,'

Aquatic vegetation was lim ited  to small patches of w atercress and ca t­

t a i l s  in the spring areas. Rainbow tro u t '(SaImo o a ird n e ri) were common and 

was the most numerous game f is h , A small number of cu tth roat tro u t (SeImo 

c la rk i ), brown tro u t (SaImo -trut-ta) and brook tro u t (SaIvelinus fd n t in a lis ) 

were a lso  p resen t. The mottled sculpin (Cottus b a ird i) was abundant and 

the white sucker (Catostomus commersoni) was present in small numbers,

Tce Conditions /

Observations were made On ice formation and d is tr ib u tio n  in  the study 

seption and also  in a portion  of the stream IOQ yards Upstream, Ob-



sefvatlrins outside .the study section  provided a comparison of ice" 

conditions in  the two a reas„ Thtis was deemed desirab le  because a 

siriall quantity  of re la tiv e ly  warm water, frdin 3 small springs entered 

the study section ,

,.Surface (sheet) Ic e 9 anchor ice  and f ra z il  ice are the 3 types 

Known to  occur in  northern stream s. Only surface and anchor ice Was 

found in  th is  study= Surface ice was most common and formed f i r s t  a t 

the w ater’s edge where stream v e lo c itie s  were lowest. From th is  i n i t i a l  

formation i t  grew outward toward th e 'c e n te r  of the stream. Surface ice 

o ften 'ibegan as patches on emergent bottom m ateria ls or shelves a t the 

w ater’s edge and completely bridged the stream in certa in  a reas . This 

ice reoccurred as many as 5 times in the same p laces, Browhs Ciqthfer 

and Alvord (1953) reported sim ilar conditions in  the West G a lla tin  

River's Montana, The th ic k es t surface ice found in the study section 

was 2,5: inches while in  the area upstream i t  reached 4,5 inches,

This, maximum occurred in  both places on March I 9 1960, Some differences 

in  ice Cover between the study section and the area upstream may be seen 

in  Figure I ,  Anchor ic e .d id  no t form In the study.sectipn although i t  

was present in  the area above. This type of ice has beteh described by 

Barnes (1906), Maciolek and Meedham (1952) 9 Brown9 C lothier and Alvord 

(1953) s O’Bonne 11. and Churchill (1954) and Benson (1955),
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Figure I .  D ifferences in ice cover between the study section  (upper 
photograph) and the area upstream ( lower photograph) in 
Bridger Creek on March I ,  I960,



■ Bpttom dtganisms

A to ta l  of 96 bottom samples was co llected  during the period of 

study,= Six were taken biweekly from the study section during NovBniber 

through April and monthly during October, May, July and August= Three 

of these were from Unit 7, and 3 frtim un it 20 (Figure 2)„ Each se ries  

of 3 samples ,was co llec ted  a t  d istances of I ,  4 and 7 fe e t respec tive ly , 

from the w ater’s BdgB=

The kinds and abundance of bottom organisms are shown in Table 1= 

LimnephilidaB Were the most abundant, constitu tin g  54=3 percent of the 

to ta l ,  followed by Hydropsychidae, 15=5^percent; Tenipedidae, 5=6 

percents Rhagidnidae, 5=5 percents and EphemerelUdae, 4=5 percent= 

AbUhdance of bottom organisms by months i s  presented in"Table 2= T ri-  

choptera Was the most abundant in a l l  months of the study and ranged 

from 50=5 tp  85*6 percent of the samples= Diptera was second with 4=5 

to 25=1 percent= The to ta l  of a l l  organisms was highest in  HbVBmber 

when there  were 285=0 per square foot and lowest in May with 104.3.

the average monthly water temperatures ranged from 33=5 to 35=0° F= 

(November through March)= During th is  period bottom organisms were 

abundant, averaging 243=1 per square foot= Long periods of low water 

temperatures had W apparent e ffe c ts  tin the abundance of bottom organ­

isms (Figure 3)= Surface ice  covered some of the study section  from 

November through March BxcBpt for short periods when tem peratures rose' 

above freezing=' Surface ice broke off under the weight of new show
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J 7 \R

IO IR

STUDY SECTION OF BRIDGER CREEK

30  FEET

UNITS —  ----  —  1,2 ETC.
BOTTOM SAMPLES —  11 I
DRIFT S A M P L E S --------- X
RIFFLE — ---  ---  —  R
POOL--------------------------- P

Figure 2. Map of the study section in Bridger Creek showing u n its , 
r i f f l e s ,  pools and areas where bottom and d r i f t  samples 
were co llec ted .
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Table I , Order of abundance, to ta l  number of organisms and percentage of 
to ta l  number for 96 square foot bottom samples from Bridger 
Creek, October 23, 1959 to August 15, 1960.

Group of organisms
Order of 
abundance Number Percentage

T ricladia
Planariidae 22 27 0.1

Ephemeroptera
Heptageniidae 21 27 0.1
Baetidae 6 610 2.9
Leptophlebiidae 14 137 0.7
Ephemerellidae 5 964 4.5

Plecoptera
Pteronarcidae 15 95 0.5
Perlodidae 9 236 1.1
Chloroperlidae 19 37 0.2
Nemouridae 17 42 0.2

Coleoptera
Dytiscidae 20 33 0.2
Elmidae 7 533 2.7

Trichoptera
Rhyacophilidae 16 47 0.2
Hydropsychidae 2 3225 15.5
Limnephilidae I 11356 54.3
Helicopsychidae 18 41 0.2
Brachycentridae 8 373 1.7

Diptera
Tipulidae 13 138 0.7
Psychodidae 12 152 0.8
Simuliidae 23 17 0.1
Tenipedidae 3 1180 5.6
Heleidae 24 11 0.1
Rhagionidae 4 1158 5.5

Acari 11 219 1.0
Gastropoda

Physidae 10 228 1.1



Table 2e Number of bottom organisms per square foot and percentage (in parentheses) of to ta l  num­
ber of each group for d iffe re n t months in Bridger Creek from October 23, 1959 to August 
15, 1960.

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May July Aug.

Number of samples 6 12 12 12 12 12 12 6 6 6

Bottom organisms 
per square foot 256 o O 285=0 248.1 181.1 283.1 218.2 170.5 104.3 168.0 180.0

Group of organisms Abundance

T ricladia O I 3 0 5 7 10 0 I 0
(OoO) (0. 1) (0. 1) (o .o) (0. 1) (0.3) (0. 6 ) (0. 0 ) (0. 1) (0. 0 )

Ephemeroptera 78 224 118 235 319 358 81 115 118 93
(5.1) (6 .5) (4.0) ( 10. 8 ) (9 .4) (13.7) (3.9) (18.4) (11.6) (8. 6 )

Plecoptera 23 78 41 46 76 81 32 3 9 21
(1.5) (2.3) (1.3) (2. 1) (2.3) (3.1) (1.5) (0.5) (0.9) (1.9)

Coleoptera 22 157 103 63 103 76 40 7 I 15
(1.5) (4.6) (3.4) (2.9) (3.1) (2.9) (1.9) ( 1. 1) (0. 1) (1.4)

Trichoptera 1300 2405 2076 1423 2414 1689 1784 316 801 834
(84.6) (70.3) (70.0) (65.5) (71.5) (64.4) (85.6) (50.5) (79.5) (77.4)

Diptera 91 464 574 369 416 386 105 157 45 50
(5.9) (13.6) (19.1) (17.0) (12.3) (14.7) (5.0) (25.1) (4.5) (4.6)

Acari 15 61 37 30 17 12 0 20 11 9
( i .o ) (1.7) (1. 2 ) (1.4) (0.5) (0.5) (0. 0 ) (3.2) (1.1) (0.9)

Gastropoda 6 31 29 7 26 11 31 8 23 56
(0.4) (0.9) (0.9) (0.3) (0. 8 ) (0.4) (1.5) ( 1. 2 ) (2 . 2 ) (5.2)
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Figure 3 The re la tio n sh ip  between the number of bottom and d r i f t  
organisms and stream flow and between water and a ir  
temperatures and ice cover in Bridger Creek,
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ahd 9 small amount was broken in  order to  c o llec t bottom samples. 

Bottom samples taken before ice cover (October) averaged 256.0 

organisms per square foot and those co llec ted  during the period of 

ice cover (November through March) averaged 243,1= No marked re-" 

duction Of bottom organisms was evident as winter progressed (Table 

2 ), During the period of ice cover the e ffe c t of surface ice Oh 

the abundance of bottom organisms was shewn by comparing samples 

taken a t  the w a te r 's  edge (ice  covers 50 to  100 percent) with those' 

co llected  7 fee t from the w ater 's  edge (ice  absen t), ' There were no 

important numerical d ifferences between these areas (Table 3),

Nine dead Limnephilids were found where surface ice had frozen to 

the stream bottom a t  the w ater 's  edge. Although th is  was only 'a 

small loss i t  may reach substan tia l proportions when sunfreezing 

tem peratures p e rs is t  throughout the e n tire  w inters Browns C lothier 

and Alvord (1953) reported th a t a l l  bottom organisms succumbed when 

frozen in surface ice next to  the Spqre, Other than the loss des­

cribed abovep surface ice cover appeared to  hqve no e ffe c t on the 

abundance of bottom organisms, Reimers (1957) reported prolonged 

surface ic.e reduced periphy tic  algae and consequently the grazing 

Organisms important as f ish  food, He a lso  reported th a t samples ' 

taken under ice bridges showed bottom organisms (36 per square 

foot) tq  be scarce as compared to  the 1951 winter samples (107



Table 3= Bottom organisms per square foot followed by the percentage of surface ice cover

Distance from w ater's  edge in feet 
I _________ 4______________ 7

Temperature
Date Air Water

Maximum Minimum Maximum Minimum Number

Per­
cent­
age Number

Per­
cent­
age Number

Per­
cent­
age

12/ 5/59 32 8 33 32 278.0 100 274.5 0 289.5 0
12/23/59 32 -16 34 32 223.5 100 190.0 0 258.5 0
I /  6/60 37 24 34 32 194.0 50 169.5 0 110.0 0
1/18/60 16 -10 34 32 200.0 100 232.5 25 181.0 0
2 / 5/60 36 12 35 32 378.0 50 302.0 0 185.0 0
2/21/60 23 0 35 32 350.5 100 319.0 50 154.0 0
3/11/60 21 -16 34 32 227.0 100 316.0 25 262.0 0
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prga'nlsms per square fo o t) of Maciolek and MeedKam (1952) taken in the 

same streami, No reduct ioh pf Kbttom' organisms in the "present stucty" 

may have'been due "to in te rm itten t.su rface  ' ice perm itting periphytid 

algae to  th riv e  as food fo r bottom organisms.

There" was some co rre la tio n  between the abundance'of bottom 

Orgatiisms arid high stream flow (Figure 3 ). Duririg the:'fall.,and winter 

mbriths bottom orgariisms were abundant (average 244„3 "per square foot) 

when stream flows were low (26 to  34 cubic fee t per second). The 

number of bottom organisms gradually decreased to a IoW in May (aver-1" 

age 104*3 per square fo o t) when the maximum stream flow (64 cubic fee t 

per secorid) wds reached. ' The increased stream flow uriddubtedly had a 

scourIrig e ffe c t oh the stream bottom and is. probably responsible for 

the reduction; in number of bottom Organisms. However<, some aquatic 

in sec ts  probably Emerged during th is  period and th is  would account 

for p a rt of the reduction .

D rift Organisms

A to ta l  Of 27 d r i f t  samples was co llec ted  during the period of 

study. These were taken a t  10-day in te rv a ls  from Npyember through 

May and a t  I5-day in te rv a ls  in  October, Ju ly  and Augusts All were 

co llected  in  Onit 5 (Figure 2 ) of the study section . A d r i f t  sample



Was coniposteci of tbie"organisms co llec ted  over a i5-enii>ute" in te rv a l with 

a screeiri (20 'mesh per Iriph) 3 fee t in  "width held' perpendicular to  th e ' 

stream bottom a t  midstream.

Xhe kinds add abundance of d r i f t  organisms taken are shown'in Table 

'4 o Limnbphil idae ' cdmpsised 24.5 per cent I Ephemereliidaes, 11.3 percent % 

Hydrbpsychidae$ 10.8 percen t; atid Xehipedidaes, 10.0 percen t. Trichoptefa 

was the most abuhdaht in  a l l  months of the study., period except February 

and March (Table 5) and made Up 13.1 to  63.8 percent of a l l  organisms in 

the samples. Diptera was second with 12.5 to  39=5 percents D rift organ-" 

isms were mbs t  numerous in May with 29.3 organisms per sample and lowest 

in  August w ith-8. Q.'

D rif t samples were taken throughout the winter to  determine what 

e ffe c t f lo a tin g  surface Iqe tnight have on the number of bottom organisms 

D rif t  samples co llected  before ice formed averaged 13.0 organisms per 

samp!e ' and".th'dse takbh during the period of flo a tin g  ice averaged 12. 4 .

Np marked increase in  the number of organisms occurred between the f a l l  

samples when ice was absent and those taken in  the Winter when surface ice 

was flo a tin g  down the stream although bottom organisms might be expected 

to be dislodged by such ic e .  Anchor ice i s  known to be important and 

Reimerd (1957) noted th a t i t  may increase the number of d r i f t  organisms by' 

dislodging.them  from the bottom. Anchor ice in  Pigeon R iver9 Michigan d is ­

persed bottom Organisms downstream but reduction in the number of organisms 

was n eg lig ib le  (Behsons, 1955). . O’Ddhne 11 and Churchill (1954) reported an 

average Of 9*,480 aquatic organisms per hour carried  p ast a ce rta in  point by
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Table 4» Order of abundance, to ta l  number of organisms and percentage of 
to ta l  number for 27 d r i f t  samples from Bridger Creek, October 23, 
1959 to August 15, 1960.

Group of organisms
Order of 
abundance Number Percentage

T ricladia
Planariidae 13 7 2.0

Ephemeroptera
Baetidae 5 34 8.9
Leptophlebiidae 14 4 1.1
Ephemerellidae 2 43 11.3

Plecoptera
Perlodidae 7 18 4.6
Nemouridae 15 3 1.0

Coleoptera
Elmidae 9 17 4.6

Trlchoptera
Rhyacophilidae 16 2 0.5
Hydropsychidae 3 41 10.8
Limnephilidae I 93 24.5
Brachycentridae 12 10 2.6

Diptera
Tipulidae 11 13 3.4
Psychodidae 10 14 3.7
Tenipedidae 4 38 10.0
Rhagionidae 6 24 6.3

Gastropoda
Physidae 8 18 4.7



Table 5. Number of bottom organisms per d r i f t  sample and percentage (in  parentheses) of to ta l 
number of each group for d iffe re n t months in Bridger Creek from October 23 to August 
15, 1960c

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May July Aug.
Number of samples 2 3 3 3 3 3 3 3 2 2

D rift organisms per 
15 minute sample 13.0 15.3 9.6 14.3 10.3 12.7 14.7 29.3 9.5 8.0
Group of organisms Abundance

Tracladia O O I I 0 2 I 2 0 0
(O) (O) (3.6) (2.3) (0) (5.3) (2.3) (2.3) (O) (O)

Ephemeroptera 6 8 6 9 7 14 10 17 2 2
(23.1) (17.4) (21.5) (20. 8 ) (22. 6 ) (36.8) (22.7) (19.3) (10.5) (12.5)

Plecoptera 3 5 2 2 I 2 I 4 I 0
(11.5) (10.9) (7.1) (4.7) (3.2) (5.3) (2.3) (4.5) (5.3) (O)

Coleoptera 2 3 I 2 0 0 3 5 0 I
(7.7) (6.5) (3.6) (4.7) (0) (O) (6. 8 ) (5.7) (0) (6.3)

Trichoptera 9 21 9 14 10 5 18 41 12 7
(34.6) (45.7) (32.1) (32.6) (32.3) (13.1) (40.9) (46.6) (63.1) (43.7)

Diptera 4 9 9 14 11 15 9 11 3 4
(15.4) (19.5) (32.1) (32.6) (35.5) (39.5) (20.5) (12.5) (15.8) (25.0)

Gastropoda 2 0 0 I 2 0 2 8 I 2
(7.7) (O) (O) (2.3) (6.4) (0) (4.5) (9.1) (5.3) (12.5)



-20-

re  I eased anchor ice  in  the Brule R iver, Wisconsin* Brdvm9 C lothier and 

Alvord (1953) d isclosed l i t t l e  or no depletion of tiq'ttpm organisms by 

anchor ice although i t  did dislodge and carry them downstream*

Stream flow influenced the number of d r i f t  organisms (Figure 3).

When stream flows were IoW during the f a l l  and winter months (26 to 3.4 

cubic fee t per second), the number of d r i f t  organisms was a lso  low (12.5 

per sample). Melting snow gradually  increased stream flows to a maximum 

(64 cubic fe e t per second) in  May which was a lso  the period of maximum 

abundance of d r i f t  organisms (29*3 per sample)* Reimers (1957), Benson 

(1955), O’Donnell and ChUrchill (1954)$ and Maciolek and Needham (1952) 

observed bottom organisms being se t a d r i f t  by surges of water released 

from anchor ice dams* Stream flow in  Bridger Creek was riot subject to 

sudden changes during the winter caused by such anchor ice dams because 

surface ice continuously bridged the area Upstream and prevented anchor 

ice  formation* the most important fac to r observed to reduce the number of 

bottom organisms in  Bridger Creek was high stream flow during the spring*

Abundance of Trout

The study section  was divided in to  24 u n its  (Figure 2) to  aid in  the 

determ ination of abundance and winter.movement of trout* The objectives 

Were two-folds, f i r s t  to  measurb the general movement of tro u t w ithin the 

study sec tion , and second, to  determine sp ec ific  movements in  re la tio n  to 

the d if fe re n t types of hab itat*  The u n its  had an average length Of 37.5 

fee t and a mean width of 17*0 feet* Rainbow over 7 inches in  to ta l  length 

were jaw tagged and smaller indiv iduals were.marked by cu ttin g  o ff the
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t ip s  bf the pr.em axillaries by clipping the f in s . Total length (to  the 

nearest QiJ. irichjg date and piabe of capture ^pre recorded, fpout # ' r e " 

co llected  Mphthlys with the aid  'bf a d ire c t current e le c tr ic  shocker, in 

a l l  un its  of the study section  except during Mays- July  and September. . 

A fter the i n i t i a l  shbpkirig a l l  Recruitments to  the study section  during 

subsequent shocki.ngs were also  marked.. Limited sampling of fish  in  

portions of fhe stream adjoining the study section and re tu rn s of tags by" 

fishermen provided-additional information on movement.'

The study section  Was i n i t i a l l y . sampled, on October 21 s 1959 when 12,5 

tro u t were tagged and 28 Were clipped6 One month I a te r s a f te r  winter had 

cOmmehceds 61.6 percent bf the October population of tagged tro u t and 

4 2 9 pfercent b f the clipped tro u t Wdre s t i l l  present in  the study" section . 

Marked tro u t from the i n i t i a l  sample gradually decreased in "abundance

throughout the Winter (Table 6 ) and by the following A pril' only 9*6 percent
\ •

of those bvbr 7 inches and none bf the sm aller trb u t Were found. By 

August tagged troU't bf th is  Tot had increased to 20=8 percent but none of 

the sm aller tro u t were recaptured. Although tro u t recaptures In April and 

JUhe Wpre very TbW th is  may not represent the true  number present because" 

high water impaired e ffic ien cy  of sampling.

Recruitment of tro u t tb  the study section  throughout the year was 

generally  small=- This averaged 5=1 tro u t over J  inches and 3=4 smaller 

tROUt except in  August when 54 specimens over 7 inches and 44 smaller 

ind iv iduals Were co llec ted .

The to ta l  population bn Auguet 25-s 1960 included 26 of the in i t i a l ly  

marked tro u t and 98 unmarked tro u t. This represents an 83.0 percent loss



Table 6c Hiimber of marked tro u t over seven inches, percentage of to ta l  number and recruitm ent for 
d iffe re n t months in the study section of Bridger Creek from October 21, 1959 to August 
25, 1960c (Marked tro u t under seven inches in parentheses)

Months

Number

Percentage

Oct, Nov, Dec. Jan. Feb. Mar. Apr. June Aug.

125 77 52 33 21 15 12 14 26
(28) (12) (4) (3) (3) (3) (O) (O) (0)

100 61.6 41.6 26.4 16.8 12.0 9.6 11.2 20.8
( 100) (42.9) (14.3) (10.7) (10.7) (10.7) (O) (0 ) (0 )

0 7 9 5 0 4 5 6 54
(0 ) (H ) (3) (0) (4) (0) (2 ) (4) (44)

Recruitment
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of the i n i t i a l  sanipl'e (October 21.? 1959) of 153 trout, and itidicatbs a 

large population turnover during a 10 month period. M iller (1953) re ­

ported a 53,7 percent Ibss oyer the w inter for wild .cutthroat tro u t in 

exclosures ch Gorge Creek9 A lberta0 Needham9 Moffett and S la te r  (1945.) 

rioted an .overwinter lo ss of 60 percent during a 5-year study o f  Wild brown' 

tro u t in Convict ,Cfeek9 C alifo rn ia  where the f ish  were not confined«

Lack Of sy ff ic ie n t food during the w inter had been advanced as a 

fac to r contributing  to high losses in  stream s„ This was considered Un-' 

inipprtaht in  th is  study because bottom organisms were abundant during the 

W inter, Food as a lim iting  fac to r is  fu rth e r minimized by Reimers (1957) 

repo rting  th a t healthy tro u t are  capable of long periods of fa s tin g g par­

t ic u la r ly  in  cold water 0 Reduction.of tro u t numbers may be due to  a 

combination of adverse conditions in the stream® Snowbanks and ice and 

snow bridges were observed fa ll in g  in to  the stream and could have smothered 

fish  although no m o rta lity  from this, was noted. Also flo a tin g  slush and 

ipe could possib ly  cause mechanical in ju ry  to tro u t, Needham and S la te r 

(1944) reported tro u t smothering in  a rea ring  pond from the collapse of a 

snowbank.

Loss of trb u t due to  the shocking operations was considered unimportant 

as f ish  we r e  held in  liv e  cars Under observation before being released .

Smith and Elsbn (1950) reported that delayed mortality from D,G, electric 

shocking i s  no t Significant i f  f ish  recover immediately,

' Movement of Trout

Jaw tagged tro u t Were the only f ish  used in  determining f ish  movement
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w ithin the study section since the marks on clipped f ish  did n O td is-"  

tingu ish  them by units., Tho distance a tro u t traveled  was determined by" 

to ta lin g  tha length Of the i n i t i a l  u n it Of capture; the u n it of recapture 

and the lengths Of a l l  u n its  between these= This to ta l  sHo>*s the maximum 

distance Which |  trou t, ppuld have moved„ Movement, is  shpWn as the' maximum 

d istance ',traveled  "to the hdarest 50 fee t from the point; Of--Original pap- 

td re  (Table T), /syr,average Of 35,7 percent of trou t movement was wlthih

5Q fe e t .  This percentage ranged from 26.9 in December to  50.1 in  A pril,

:An average of 6,1.4 percent of a l l  movement was within 150 fe e t .  Trput 

movement beyond 150 fee t became p rogressively  less  (Table 7 ). The average 

percentages Of a l l  f ish  movements for each distance are as followss. 200 

f e e t ,  11,7 percen t; 250 fe e t;  9=Q p e rcen t| 300 fe e t; 6.7 percen tI 350 fe e t; 

2 .6  p e rcen t$ 400 fe e t;  1.8 percen t. The average percentage of movement for. 

a l l  tro u t in  excess Of 400 fee t w ithin the  study section  Was 6,8 percent. 

Over h a lf  of a l l  tagged fish, found in  the study section  had not moved 

fa rth e r  than 150 fe e t from th e ir  i n i t i a l  place of capture. Allen (1951) 

reported th a t brown tro u t Occupy d e fin ite  home te r r i to r ie s  in a stream. 

Stefanich (1951) Observed th a t most rainbow trOUt remained w ithin the  

o rig ina l 600 foo t section  Of stream. M iller (1954) suggested a home 

te r r i to ry  of n o t more than .0  fOet for cUtth ro a t t ro u t» 'He (1957) re ­

ported th a t 67»0 percent' of these recaptured f ish  had W t moved mpr'e than 

690 fe e t .

Trout which EbvW Pb more than 50 fe e t Werp not considered in Upstream 

Or downstream movements, A to ta l  o f 37.7 percent moved downstream, and 

26,6 percent upstream. The percentage of f ish  which moved downstream'



Table 7«, Percentages of fish  tha t moved in or from the o rig inal place (u n it)  of capture (October) 
for 125 rainbow tro u t from Bridger Creek (number of recaptures shown in parentheses).

50 100 150
Distance in 

200 250
feet

300 350 400
over
400

& § (0 O <D -P C H

0)o> s(0 O' (0 -P C CD
Month

Percentage of tro u t

0) > U)
p !
IX  TJ

5*> -PO O (0
S 6 §*P=

November
(1959)

42 = 9 
(33)

15 = 6 
( 12)

15=6
( 12)

6=5
(5)

10=5
(8 )

5 = 3 
(4)

1 = 2 
(I)

1 = 2 
(I)

1 = 2 
(I)

29=8
(23)

27.3
(21)

December 26.9
(14)

11 = 5 
(6 )

15 = 4 
(8 )

21 = 2 
(H )

9.6
(5)

5.8
(3)

1=9
( I )

1 = 9 
(I)

5.8
(3)

38=5
(20)

34=6
(18)

January
(1960)

33.2
(H )

15=2
(5)

9 = 1 
(3)

9.1
(3)

6.1
(2 )

12=1
(4)

6.1
(2 )

6.1
(2 )

3=0
(I)

36=4
(12)

30=4
( 10)

February 28=6
(6 )

14=3
(3)

4=8
(I)

9.5
(2 )

18=9
(4)

4.8
(I)

4.8
(I)

4=8
(I)

9.5
(2 )

42.8
(9)

28 = 6 
(6 )

March 33 = 3 
(5)

- 20=0
(3)

6=7
( I )

6=7
( I )

13.3
(2 )

- - 20.0
(3)

40=0
(6 )

26=7
(4)

April 50=1
(6 )

8.3
( I )

16=7
(2 )

8.3
( I )

8=3
( I )

8.3
( I )

- - «=» 33.3
(4)

16 = 6 
(2 )

June 28.6
(4)

7.1
( I )

21.5
(3)

28.6
(4)

- - 7.1
(I)

- 7.1
( I )

50.0
(7)

21.4
(3)

August 42=4
( H )

11 = 5 
(3)

19 = 3 
(5)

3=8
( I )

11 = 5 
(3)

3.8
( I )

- - 7=7
(2 )

30=8
(8 )

26 = 8 
(7)
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ranged, from 29c8 in  Moyember to  50=0 in  June and those moving Upstream 

ranged from 21=4 in  June to  34=6 in Decdmber= Movement was-always g rea tes t 

downstream for every month of the study (Table 7)= Stefanich (1951) re - '- 

ported th a t rainbow tro u t movement was generally  downstream in  Prickley 

Pear ,Creek5, ■ Montana and Punk (1955) described the movement of waim-water 

f ish  as mostly downstream= Np tro u t wd're found within 5Q fe e t of th e ir  

i n i t i a l  s i te  of capture fq r every sampling period although some returned 

tp  i t  p e rio d ica lly  =• The percentage Of tro u t showing movement was s lig h tly  

g rea ter during December 9 January and Fdbrliary When tdmpefatuf.es Wdre IoW 

and surface ice  was p resen tg than a t  other t Imesd Those moving in  excess 

of 5Q fe e t during these months averaged 70=4 percent while the averag’d for . 

o ther mbnths was 60=5 percent= Therte appeared to  bte no re la tio n sh ip  be­

tween stream flow and tro u t movement= Needham and Cramer (1943) reported 

the pdak of downstream movement of brown tro u t coincided with r is in g  but 

ho t maximum stream flows=

Tag re tu rn s from fishermen outside of the study section  shWed th a t - 

some rainbow tro u t exhibited wide movement= Two tro u t o r ig in a lly  tagged 

in  October Wefte caught again the following June9 2 m iles upstream from the 

study section* Another f ish  was recovered the following Ju ly 9 4 m iles 

downstream in  the East G allatin, Rlyer= The g rea tes t d istance a tro u t 

moved was 55 miItes= This f ish  was recaptured in  the Missouri. River (down-? 

stream) 14 months a f te r  i t  was tagged= Nope of these 4 tro u t were found in 

the study section  a f te r  Bectembef5, 1959= Holton (1953) rtepbrted th a t a 

rainbow tro u t traveled  1=75 m iles in  Trout Creek9 Montana= The 4 recap tu r­

ed f ish  Which exhlbitted wide movement rahged i f #  8=5 to  9=9 inches in
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tb ta l  Xettgtho These f ish  were prbbahXy 3 or 4 years old} since th e ir  

Xehgths correspond to  those aged by Purkett (1950) in  the same stream.

Late autumn was the period Of poor coyer for fish  in  the study,, section  

because vegetatidh  bordering the stream was denuded« -Qover became abundant 

during the  winter With the advent of surface ice . There was a scarc ity  of 

cover again in; the spring when ice melted, u n til  new leaves were formed oh. 

the stream side vegetation.. Portions of the stream frequented by trou t 

appeared to  change with the seasons. During the spring , summer and autumn% 

"fish  were mainly found in  pools. In the w in ter9 hoWeyer, many tro u t l e f t  

the pools and moved in to  shallower water under surface ice  cover. Ex­

amples of th is  a re  in  u n its  I and 10 located in  r i f f l e  areas Where there 

Was an average movement of 14 tro u t per monthd More than h a lf  of th is  

movement W3S from pools to r i f f l e s  w ithin 100 fe e t. When surface ipe 

melted in the Spririg5, tro u t were again; co llected  ch ie fly  in  pools. Cpoper 

(1953) observed th a t brook trP u t l e f t  the pools Wiich they inhabited dur­

ing the Springs, summer arid autumn and moved to  areas of g rea te r coyer in' 

the Wiriter0

Summary

I .  A study Was conducted to  determine the e ffe c ts  of temperature, ice 

and f lu c tu a tin g  water lev e ls  On the abundance of bottom organisms, and also 

on the abundance and movement Of tro u t in  a 900 foot section  of Bridger 

Greek In Southwestern Montana.

' 2. The Observations were made almost da ily  frOra October 21, 1959 

through JUne 5, i960, a f te r  which biweekly Observations were made through



September 12, I960.

3. A to ta l  of 96. bottom samples was co llec ted . Limnephilidae was 

most abuindant, co n stitu tin g  54.3 percent of the to ta l ,  followed by Hydro- 

psychidae with 15=5 percent#

4v Lopg periods of low water temperatures had no apparent e ffe c ts  on 

the number of bottom organisms.

5. A small number of dead Linmephilids was found frozen to  the stream 

bottom a t  the w ater’s edge= Other than th is  lo s s , surface ice cover 

appeared to  have Wo "effect on the abundance of bottom organisms.

6. Increased stream flow during the spring had a scouring e ffec t on 

the stream bottom and is  probably responsible fo r the g rea tes t reduction in 

bottom Organisms.

7. A to ta l  of 27 d r i f t  samples showed Limnephilidae to  be the most 

abundantj comprising 24=5 percent pf the t o t a l , followed by Ephemerellidae 

With 11=3 percent.

8 . F loating surface ice did  no t appear to  e ffec t the number of 

organisms, co llec ted  in  d r i f t  samples.

9= About twice as many d r i f t  organisms Were co llected  during high 

stream flow’s in  the spring as were taken a t  other periods during the study.

Id . A to ta l  of 153 marked rainbow tro u t showed an 83.0 percent re ­

duction Oyer a 10 month period.

11. An average Of 61=4 percent of a l l  tro u t movement w ithin  the' study 

section  did not exceed 150 fe e t from the o rig ina l place of capture.

12. Trout movement was g rea ter downstream than upstream for every 

month Of the study#



l3o A few tro u t exhibited wide movement as shown by tag re tu rn s from 

fish  caught 2 m iles Upstream from the study section  and 55 m iles down­

stream in the Missouri R iver0

14o !During the spring, summer and autumn, tro u t were mainly found in ' 

pobls while in the w inter many were co llected  in r i f f l e  areas under surface 

ice Cover0
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