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Abll.act

Popularion esrimares of size regimes_were determined for cutthroat (satmo cla*i1 and brook trout
I Jd,tretrltrt l,,nttnati) E Jpul^tions during 1976 aod 1977 at Diamond, Keodall, and Spring creeks,
tdaho. ro derermln( it rhcre srreams are exrensively used as spwning grounds and rearing a-reas tor
rhe Blackfoot River and Blackfoot Resewoir rrour fishc-ry. 

-Spr;ng-a'nd 
Keodall crecks"supx,rieJ

rje largest rout den.ities. toraling over_4-80 and 226t |i;h/I;m. ihree starions were sarnpled on
uramon.t Lreek, ot wh,ch onty Srarjon I consistently contained over 1000/km. Stations 2 aoa 3 had
tow Irout  dcnsl(es aod *cre al fecred bV car l le arazine.

Reproduction was observed in Noiember l9-6'at all three srreams for brook rrout, whcreas
(ut tnrodr t rour spawoed rnJune anLl  July lo 

- .  
Mean sranJarJ lef lgth v.r luca for  currhroat  r ro;r  ar

spnng Creek .werc.  a lwayr_below 100 mm. This nend of  large populat ions of  smal l  f ish was also
ooserveo dr  Kcndalr  dnd I - r ,amond.reeks,  indica( in8 rhar rhe rhree streams *ere uscd as rear ing
grounds and slxwning areas.

Introduclion

The Blackfoot River aod Reservoir in sourheastetn Idaho have been exteosively fished
for trour. The uout fishery in the Blackfoot River draioage includes naturally reproduc-
ing, self-sustainiog popularions of cutthro.at and brook trour (SaJmo clarhi and, Sabelinns
fontinalit) . Adtits of both species spawn in tributaries of the Blackfoot River and miglate
back to rhe Reservoir after the spawning season. The tribumries are thought to be used as
rearing area5 by the juveoile lrour. Alrhough the contribution of uibutaries of the
Blackfoot River as spawning grounds and rearing areas has not been extensively docu-
mented, other examples of the use of ributaries for this purpooe by cutthroat aod brook
tfout ale well known ( Raleigh 1969, Raleigh and Chapman 1971, Benson 1960, Cope
19)7, Carlander 1969). This study attempts to demonstrate rhe value of Spring, Ken-
dall, and Diamond creeks, Idaho, as spawning and rearing aleas for curthror'ar and brook
trout and how, with the possible advent of mining activities in the area and cootinuing
cattle grazing on Diamond Creek, possible damage to the spawning and rearing grouads
coulo occu!.

Descriplion ol tho Area
Diamond, Kendall, and Spring creeks are tributaries of the Blackfoot River, and are
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Iocated approximarely 30-40 km east of Soda Springs, Idahq in the Upper Valley. The
Diamond Creek area constitures a complex ground water system which characterisrically
has water infiltratiog from all three streams. Spring Creek arises from several cold
springs (7'C) near Diamond Creek which, along with Keodall Creek, flows north from
the mouoaaifls.

Fish were colleced ar three locations on Diamond Creek starting below Yellow
Jacket Creek at the Forest Service border in the Upper Valley. Station 1 shovrs little
visual sedimentation or bank degradation. Bank and pool cover also appear to be excel-
lent. The stream flows quickly, with alteroating series of riffles and pools aod over-
hangiog banks with an extensive growth of willows.

Stations 2 aod 3, alvr on Diamood Cteek, are located north of the Foresr Service
boundary in areas of exteosive cartle grazing. Both statioos were affected by grazing,
which resulted in heavy silt deposition, eroded banks, stream channelizarion, and a slower
flow. \Tillow stands, which vrere evident at Station 1, had been removed or killed in
the area of Stations 2 a 3. A diversion dam located downstream from Station 2 futther
reduced the stream flow at Statiolr 3. Kendall Creek (Station 4) and Spring Creek
(Station 5) had less siltation and beter stream conditions. Borh sites had alternatiog
pool-riffle habitats, overhaoging banks, and extensive growths of submerged macrophytes
in the stream, with stands of willows along the banJ<s to provide sream co,ver for fish.

Melhods and Materials
Cutthroat and brook trout were caprured at five stations on Diamond, Kendall, and
Spring creeks from August 1976 to July 1977. Sampling was performed monthly
until December, when heavy soows pievented access, and lesumed io May, June, and
Jrly 1977. Fish were captured vith a D.C. powered electroshocker, two seines, and dip
nets. S€ines were used to block each end of a 100 m section of stream to prevenr immi-
gration into aod emigration from the area. Fish were aoesthesized with quinaldrine,
and weighed and measured for standard leogth usiog a spring balance and a measuring
board. All fish were released after sampliog at each sire was concluded.

Population esrimares wele determined by the successive removal technique described
by Libosvarsky ( 1966) and Carle and Srub ( 1978). Fish were shocked three succesive
times in a clo6€d 100 m section of sfeam ro estimate population size of the cutthroat
and brook tlout by a least squares legression. Fish larger than 150 m wete tagged with
Spaghetti Floy tags before being released.

Sediment samples were taken in the fall from pool and riffle habitats at the three
sites on Diamood Creek to determine the possible effects of siltation from cattle grazing
or future miniog operations on rhe alour populations. Sediment was collected in liter
bottles and preserved with 10 percent formalin before being sieved through 8.0, r.6,3.36,
1.0, aod 0.5 mm mesh sieves. The several groups of pafiicle sizes were weished oo a
triple beam balance to determine rhe percent compositioo of each particle size per sub-
strate sample.

Diamond, Kendall, and Spring creeks also functioned as rearing grounds for both
cutthfo/dt and brook trout. Spring Creek cutthfo{lt trour occulred in greatest numbers
during September through December, and July, although the mean standard length
never exceeded 100 mm. The mean sandard leogth at Kendall Geek exceeded 100 mm
only in September and Juoe, which supports the idea that Spring and Kendall creeks
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are suppoftiog larpe populatioos of small trout and thus serving as realing grouods for
tlout io the Blackfoot River drainage.

Sediment samples from Diamond Creek were sieved into six groups of particle sizes
(Table 3). Silt accumulation was found to be greatest at Station 2 in the pool alea

TABLL l. l'isir Dopulrtion estimates tor Diuronil Creek, Idatio, lased on ete(.rrofishine (D.C.) irom
August 11,76 throush July 1rli,

l'i"irfkr"

sDecies c.,mposition

(me&n slandad len$h)

Staiion 1
02 Aus.

18 Sept.
1? Oct.
19 Nov.
16 Dec.
0? AD.il

05 Jul)'

21u
1 , 0 s 0
1 , 2 0 0

220

2 9 0
1 9 ?
J 3 3

1 , 0 2  0

Cuiihroar Troul
6 0 , 2 1 r J  i l i  ( 1 1 3 )
2 t - 1 8 3  E ?  ( 1 1 9 )
3 E - 1 S 1  3 8  (  1 0 1 '  )
4 5 - 1 5 0  1 3  ( 6 0 )
2 7  - 7 1 9  6 9  ( S 1 )

1 0 1 - 1 6 1  8 7  ( 1 2 { )
4 0 - 1 6 i  6 i  ( 9 E )
5 3 - , 1 7 0  1 0 0  ( 2 1 ! )
5 i - 2 0 9  8 8  (  1 1 1 )

24 ( .129)
r J  (  1 0 1 )
1 j ]  ( ! 2 )
2 7  ( 1 2 5 )
J 1  ( 9 2 )
1 : r  ( 1 3 ? )
3 3  ( r r 3 )

0
1 2  ( 1 4 4 )

Slalion 2
02 AuE.

17 Oc1,
20  No! .
16  Dec,
07  AD. i l

05  Ju ly

6 2 - 1 9 9
3  0 -  1 7 3
3 E  -  1 1 5
5 2 , 1 3 $
l l4 -  68

8 5
r i 5 - l E 0
6r-142

1 0 0  ( 1 2 2 )
9 i  ( r  0 0 )

1 0 0  (  6 1 )
r 0 o  ( s s )
r 0 0  ( 5 0 )

0
8 S  ( 2 0 6 )

1 0 0  ( 1 0 ? )

7  (  ? 1 )

1 0 0  ( 8 r )
1 ?  ( 1 J ? )

0

2 6 0
1 , 1 1 0

3 0 0
1 8 3
9 0 0
1r i4
1 9 1
s2

Diamond Cr.
I0  Ser l i .
16  Oct .
20 Nov.
1li Nov-
0? April

05 July

3 3 0
9 i 2
3 S 0
.155

0
0

5 E - 3 2 0
2t-221
38 -  28, !
2  0 -  1 i 1

1 0 0  (  1 1 1 )
1 0 0  ( ? 9 )
9 . 1  ( ? 1 )
9 ?  ( 6 1 )

0
6  ( 1 6 3 )
3  ( ? 9 )

76

TABLI] 2. Fish poDul:rtion esiimaies ror Kendal md Sprins Creeks, I':labo, Laseil on eteclrolishins
(D.C. )  l rom AusDst  lg?6 th roush Ju ty  19?7.

Fi"h/kr"

species comDosition

(mean standard lenslh )

Size

Xendall Cr, t 603 Aug.
10  Sep i .
16  Oc1.
20  Nov.
1 9  D e c .
07  Apr i l
02 June
05 Ju ly

9 1  (  9 1 )
? 2  1 r  0 1 )
9 1  ( 6 2 )
s 7  ( $ 6 )
? 3  ( 8 6 )
{ i4 1 l i3)
3 ; i  ( 1 ? 0 )
5 1  ( 6 3 )

Rr@k Troul
6  (  1 3 1 )

2 8  ( 7 7 )
I  ( 9 2 )

1 3  (  1 5 1 )
2 ?  ( 9 0 )
3 6  (  1 2 1 )
1 5  ( 9 1 )
4 9  (  5 1 )

E 2 0
2 , 2 6 1

6.10
1 , 1 0  9

? 5 9
1 , 0 4 u

5 4 0
765

1 ? - 2 3 3
2 8 , 2  0 5
3 0 - 1 a l
12-251
3 1 -  1 5 0
20-233
3 7 - 4 0 6
2 9  -  1 4 1

Spring Cr.
19  Sep1.
16  Oc l
21 Nov.
19  De. .
0?  Apr i l
02 June
05 July

: t 2 - 1 6 5
32- 1,50
2 9  -  1 3 0
3 0  -  1 9 5
3 8 - 1 6 E
3 2  -  1 1 1
30,,100
3 5  -  1 2 6

6 0  ( E 2 )
s t  (  i 1 )
9 0  ( 5 8 )
71 ( .72'
9 5  ( 6 3 )
9 5  ( 5 0 )
8 3  ( 6 9 )
1 0  ( 6 0  )

3 1  ( 8 0 )
1 1  ( E 9 )
1 0  ( 9 2 )
29 (  1,18 )
5  ( 1 6 5  )
5 (  103l)

1 2  ( 6 3 )
6 0  ( ? 9 )

6 6 0
,1,  ?80
4,660
1 , ? 0 3
1,3,14

7 5 1
6 8 3

1,225
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TA1JLU 3 .  I rc r . .n i  compos i i ion  ana l ls is . i  subs i ra t .  i rom Diamond Creek  s ta i ions  de termined l rom
iirieal seliment NeighiB.

Sll,tion l Station 2Slnion ?

4,"'r 
- 

P,itil.

< 0 _ 5
0.5 - : l .3 t i
1.0, : ] .3 6
: 1 , t 6 - i ) . 6
5 . € - S . 0

0 . 0 2
0 _ 0 6
0 . 6
1 . 5
0 . 5

t  i . 2

6.3
3_8

14.2
1-.2
7.2

6 1 . 2

0 . 5
3 . 0
3 . 8
,1.6

8  4 . 3

E 2.ai

0 . 2
2 . 7
1 , 3

1 0 . 0

0 . 1

0.1
0 _ 3
0 . 1

9 3. .1

3.!)
0 . ?

12.2
5.9
\ i ,2

r-1.2

(82.6 percent). Riffle areas from Stations 2 and 3 also contained coosiderable percent-
ages of small sized particles (less rhan 1.16 mm diameer ) ranging from 12.2 to 14.2
percert (Table 3).

Results
Population estimates and size regimes of c-urthrqat and brook tlout from Diamond,
Keodall, and Spring creeks are presented io Tables 1 aod 2. The greatest number of
trout \,\'as found in Spring and Kendall creeks, with estimates rcachl.ng 4780 ̂ id 2264
fish/km. Spring Creek consistently had over 1000 fisVkm, and Kendall Crc.ek also had
high population densities. Diamond Creek displayed symptoms of overgrazing, since
only the September samples r!'e!e greater than 1000 fish/km at Station 2. Station 3
flever reached 1000 fish/km and rwice did not provide any fish. Station 1, located above
rhe cartle grazing area, colrai[ed grea(er rhan 1000 fish/km in over 40 percent of the
sampilog periods ( Table 1) and contained over 1400 fish/km in November.

Cutthrcmt trout densities were considerably greater thao brook trout densities. Tables
1 and 2 show thar brook ffour were more common than cutthroar tlout ooly at
Station 2 in April, when only ooe fish was captured, aod in July at Sprirg Creek when
60 percent of rhe fish caught x'ere brook trout.

The combined size range of curthloat and brook trout was 20-470 mm. The largest
cutthroar rrour re ached 470 mm, while brook rrout reached 270 mm in length.

Reproductioo of cuchro/ar trout was observed in June and JuJy of 1977. The qcut-

rence of the sgawning run was substantiated by the high maximum staodard length
values of fish from Diamood, Kendall, aod Spriog creeks io June (Tables 1 and 2)-
Mean srandard length values for brook trour v/ere greatest io November and December,
correspondiog to the spawniog of brook trout during that time. All three creeks were
used exteosively for spawning sites by both species.

DiscurSion

This study attempted to asceftain the use of Spring, Kendall, and Diamood creeks, Idaho,
as spawniog grouflds aod reariog areas for cutthloat aod brook trout. Determination of
spawniog grounds and realing areas is imlnrtant if management plactices are to be
effective io preserving the naturally reproducing, self-sustaining populatioos of trout
for angliog. The use of streams as spawning and rearing areas by lake dwelling salmooids
is not uncommon. Raleigh (1969) and Raleigh and Chapman (1971) indicated cut-
throat fry move from oatal gravel to rezuing are,rs in Yellovrstone I-ake tributaries. Braq-
non (1967) and Raleigh (1967) documented similar findings for sockeye salmon. The
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cutthlo'at trout population at Diamond, Kendall, and Spring creeks consists of juvenile
fish. The large number of fish with 1ow mean standard lengrh values (Tables 1 and 2)
suppolts the belief that rhes€ srreams are beiog used as rearing areas. Also, large adult
cutthroat trour occur ooly during the spawning season of June and July in Diamond,
Kendall, and Spring creeks. The presence of spawoiog cutthro/ar trour io Diamond,
Kendall, and Spring creeks was established and is represented io Tables 1 and 2 by the
occurlance of unusually large {ish in Juoe and July. Similady, brook trout were observed
spawning in November 1976. Thus, all three streams are used as spawning grounds and
rearing areas for both species.

Spring and Kendall creeks appear to support larger populations of uour than Dia-
mond Creek (Tables 1 and 2), although they flow a considerably shorter distance.

Diamond Creek (Station 1) did have high trout densities duriog September, Novem-
ber, and July, although not as glqar as Kendall and Spring creeks. Howwer, Statioos 2
and 3 on Diamond Creek supponed small numbers of trout, and at times Statioo 3 was
devoid of fish (Table 1). The area in which Statioos 2 and 3 were located was affected
by cattle grazing. The banks were eroded and the sream beds were laden with silt
(Table 3). Phillips er al. (1975) documented a 20-50 percent decrease io survival of
trout fly with the iqtroduction of sediment 1-3 mm in diameter. Station 2 had over
82 percent of the sediment in pool areas within this size range and nearly 16 percent
in the riffle areas. Similarly, Station 3 had ove! 7 lrrcent and 24 percent silt less than
3.66mm io the pool and riffle areas, respectively (Table 3). The presence of heavy
siltarion probably rendered this portion of Diamond Creek unsuitable for spawning acri-
vities. Spawning trout were obsewed passing through Stations 2 and 3 during Juoe and
July 1977 , but no redds were located in these areas. The bank erosion aod siltation also
reduced bank cove! at Starioru 2 and 3, probably explainiog the Gcuffeoce of low trout
densities at these sires. Hale (1952) and Hunt (1971) indicated thar reduced srream
cover does correspond ro lower trout deosities. Thus, Lower Diamond Creek is not only
unsuitable as ipawning grounds but also as rearing areas for cutthroat and brook trout.

The dominant trout species in the Diamond Creek area b Salmo clarki (Tables
I a 2). Brook trout outnumbered cufthloat fiout only in July at Spring Creek and
in April ar Station 2 of Diamood Creek. The latter site had only one fish collected
at that time. Tables 1 and 2 illustrate that the percent species composition of cut-
throat and brook trout remained similar tbroughout the year. Benkhe and. Zatn
(1976) discussed rhe displacement of cunhroat rrout by brook trour in aquatic
systems that underwent habitar degradation. The cutthroat trout population in the
Diamond Creek area does not appear to be rhreateoed by competirion with brook trout,
although if severe habitat degradation occurred in all three stleamq the curthroar rtout
population might be replaced by brook trout. Prsveotion of further stream degradarion
and iostallation of stream improvemeot sffuctules on Diamond Creek would oot only
ensure the future of cumhroat trout spawning grouods and rearing areas but would also
increase rhe available sream habitat in which spawning aod rearing could occur suc-
cessfully.
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