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Non-salmonid Fishes and Morphoedaphic Features Affect Abundance
of Trouts in Wyoming Reservoirs

Abstract
Qua,,tir!ti!i, nla[ons l)rL{r:en the abundance of trout in resenoirs and chernical. phrsnd- ard l,nrlosiral larros are not uell de-

find]. We assessed irardins srocks of rout in 22 fesemirs in Wvomins ft,r thcir rladoi to the abundance o{ non salmonid fishes

and morphoedaphic fearures. Trolr srandins sLirks rccrc lorvcr io rese.roirs {here non salmonid fishes were abundlnr. bur in

oemed c total dissolred solirls increasirl. A tuo-variabh trursalnurid fishes and total dissolved solids) mulliple .(sr.ision no,lcl

accounred for mon rlrioln,n {Rr : 0-56) in tr(nrl stardiDg stocks. Our results wggest lhe possihililv of comtli,tition b,ilr,!,,, Lrout

and non selmonirl lishc" in \lyonrirrg rcscrvoirs. Ther a1-t nrdicate that total dissohed solids inlh(n( liolosnill r)rxlu.riritr and

trout abundance in !n rslnploli( n{nncr al ,,'ri.nhadoDs between 5,1 and 1.1.,1.12 mg/L.

lntroduction

Fattors golerning the abundance o{ trout in rcscr'-
voi ls arc poorly understood. We examined the
standing stock of trolrt in srnall ( 3 890 sur{ace hec
tares at {ul l  pool) rcscnoifs in S'voming relat ive
to lhc abundance of non-salmonid lishes that mav
compete for foocl or spacc and to chemical and
physical leatrrres thal have been related to fishery
production Jn lakcs. QLranti tat ive relat ions among
such variables can be useful in cxplaining their bi-
ological signif icance to troul and in managing im-
poundments of the llockl Nlountains for spolt
lishcrics.

Non-salmonicl f ishes and Lrout in lakes or reser-
,roirs can utilize similar food lesourccs (Schneider-

vin and I lubert I9t i7). Evidence of possiblc
compctition ftrr food rcsources belween trout and
non-salrnonicl fishes has been found in some lakes
(l 'unch 197?. Frascr J978, BarLon and Bidgood
1980). buL noL in resen'oim (Marrin and Erman
19f12). Johannes and Larkin (1961) demonstrated
, , , r np ' . t i t i , ' n  f , ' r ' f , , " , 1  r . . " un  " -  he l r r een  . r  m innus
and trout in a natural lake in Bri t ish Columbia. but
they empha-sized that the obscrvation could have
bern easi l1- missed without comprehensivc f icld

Several physical and chemical fcaturcs in-
flucncc lisherl prorJrrction (Rarrson I952, Nlurphv
I962. Haves and Anthon,v 1964. Jcnkins 1970).

'fhc 
bcst knrxvn is the morphoedaphic index (NIEI)

vhich has been shown lo be relaled to fisher,v
production in nurncrous lales (Ryder I965.
1982). Thc MET is cornJruted as total dissolved
soJids (TDS) dividcd b,v mcan dcpth of the lakc.

Whitrvorth ( l9f l5) eramined the relat ion of24
phvsical, chcmical, and biological parametefs t.-l
trout abundancc in small St_-voming rcsenoirs. He
lbund the nvo best prcdictoIs oflrout standing stock
r{ere mflximum lrtter depth at full pool and TDS.
variable-" similar to those in thc MEI. Hower.er"
S hitworth did not evaluate the possible influence
of non-salmonid f ishes on Lrout abundance.

( luenther (1989) used l l  rcscnoir-s sampled
b,v S'hitworth (1985) and 12 rcscrvoirs lhal shc
sampled in Wvominll to asscss {dctor.s influencing
trout abundance. She founcl'fl)S, surfacc arca.
and \'lEI to be negativel,v conelated \\.ith trout
standing stocks. uhi le mean depth was posit ively
correlated. Negativr corrclations for TDS and NIEI
seemed to have been due to the abundancc ofnon-
salmonid lishes in ser.eral reservoirs. When nine
reser\oirs \'!irh (200/o of the total lish biomass
composed of non-salmonid f ishes were assessed,
a positivc correlation bel$'een trout standing stocks
and both'IDS uncl NIFIT rvcle f truncl.

We know of no prerious $,ork on the interac-
t ion of lhc abrrndance of non-salmorid l ishes and
morJrhoeclaphic feaLures with standing stocks of
troul in reser\,o;rs. We hrpothesize that the abun-
dancc of non-salrnonid f ishes reduces trout abun-
dance, t 'hcrcas ccrlain chemical ol ph;- sical
features of reservoirs la\.or trout dbunddncc,

IP(sint lddrcss: t-.S. Fore-q -senice- Nez Perce Nurion. for
esr.  El l  Ci t \ .  Idaho 82070.
' :1h.  l ln i t  is  ionir l_!  supporred b!  rhe t  n i ler . i l r  o l  W r , 'n ins-
Lhr Wyoning Came and Fish Depor lmenl .  and thc t .S.  l " ish
ard tr ildlife Senice.
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Methods

S'c studied 22 reser"roirs in fi'voming thal were
3 890 hectares surface area at iul l  pool,
1253-3166 m abovc mcan sca le\.er. axo cox-
stluctcd to storc $ater lbr irrigation or municipal
use. Spring runoff fron melting mountain snow fills
thc rcscn'oirs and thev are drau'n down during the
remainder of lhc vcar. All of thc reservoirs fea-
tule angl ing 1or trout. The Wvoming Game and
Fish Department or privdtc interests stock the
rcscrvoirs ldth r.arious cornbinations of fingerling
rainbo$ troul ( Onrnrhlncha:,"rJAiJJ). cutthroat
trLtut (OncorhwchLu clarAi), brorvn trout (Salmo

tnrtta). and brook trout {So/aellarolraliaalii). Nat-
ur.all_v-. rcproducing populations ol non-salmonicl
lishes. notablv *.hite suckers (Cotostornru comrzer-
r.rni), longnose suckers lCahstonLr (:al.)stotrLusl,

and yellow perch \Pen:a flatest:ent)- werc prcscnt
in many of thc rcscr ' loim.

l\Tark and recapturc tcchniques \{ere used to
estimate the abundance of trout in each rescrvoir
dLrr ing summcr. Bctt 'een I98l and I984, Whit-
r l 'orth (1985) sampled f ish in l0 rescrr.oirs of
50-890 hcctarcs liith trap nets (25-mm scluare
mesh) and a 9 x IBi3 m purse seine (9-rnm mesh).
Trap nels were set at ranclomly assigncd locations
tith lcads cxtcncling perpendicular to the reser-
voir hank for approximatclv 2,1-h pcriods. Purse
scining locations ilere randomly assigned from a
gricl system rnappcd for cach reservoir'. All cap
tured trout $ere $,eighed. fin-clipped and then
released near the poinl of clpturc cluring the ini-
tial capture pcriod. A trvo-sarnple Schnabel esti-
mator $'as used to estimate the number ol the trout
i n  t l r e  r r . . r r , , i r  lR i ,  k . f  l q75 l .  CL ,m lu t r t i on .  \ c r c
made r i th Nlodel Mo of program CAPTURE
(S hitc er al. 1983). All non-salmonid lishes t'ere
i Je r r t i f i ed  a r rd  ' t r u tn , : r a l r , l .  T r ' o  r r r . n , , i r '  " . rm-
plcd b,v Whitnorth (1985) rrere omitted because
the trout sampling techniques diliered from the 1 0
reservoirs described herc.

ln 1987 and 1988. t 'c sampled the f ish in 12
reser\.oi$ of l l -49 hectares sith {3-9 trap nets
(25-mm mcsh) located around the periphery of
each resen'oir (Cucnther l989). AJI capturccl trout
rvcre *eighed and markcd rvith a caudal lin punch.
A multiple-census Schnabel eslimator *as used
with up to 10 mark and recaJrtLrre episodcs rvithin
a 2-rvcek pcriocl to cstimnte the number ol trout
(Ricker 1975). Al l  non-salmonicl f ish rscrc iclcnti-
fied and counted.

Trout stancling stocks n'ere computcd for each
species ftom the estirnated nurnber ol trout in thc
resenoir mr-r l t ipl icd by thc mcan wei€iht ol l ish in
the samplc dir.idcd bv the sur{ace area of the reser--
voir.  The proport ion of non-salmonid f ishcs was
computed fi-om the numbcr of non-salmonid lishes
rnd trout captured in each reservoir.

Total dissolved soJids (TDS) irere detefmined
grarimetrically from rvater samples tnken at the
time of lish sampling (APHA 1985). Mcan natcr
depth. mirrimum lvater depth. and surface arer
uere measured from bathymetric maps at fuJJ pool.
The morphoedaphic index (TDS/mean cicpth) r'as
o)mputed for each rcscr-r, oir.

Stat ist ix 3.1 (Analyt ical Soft lare 1990) uas
used 1or corfelal ion and mLrlLiple-regression anal-
yses. Thc Wilk-Shapiro,/Rankit Plots procedure r!as
used to determine normalitv ofindividual variablcs.
The distributions oI all chemical and phvsical vari
ablcs wcrc transformed 0og10) to normalize the dis-
t ibutions. Signif icance was determincd at P <
0.05 for all plocedures.

Results

Thc standing stocks of trout ranged from 0.2 lo
139.2 kg/hectare arnong the 22 rescnoirs (Ttblc

l).  Among the dcpcndcnt variables. onl,v the
propofiion ol non-salmonid lishes was significantly
ttrrrelatcd (r = -0.61) lr'ith trout standing stor:k.
Nlultiple-regression analvsis yicldccl onlv one tryo-
variablc modcl r.ith both independent variables
that were significanl. Variation in standing stock-.
of trout waLs accounted for by thc proportion oi non-
salmonicl f ishcs and fDS (R' = 0.56):

SS = ,1.3 - s.,1.9B NS + 23.5 log,"TD-s
l.hcrc. SS is the standing stock oi lrout (kg,4rec
tare). \S is the perccntagc of the total lish stock
composed ol non-salmonid fishes. and TDS is thc
toLal dissolvetl solids concentration (mg/L). Figure
I illustratcs the relationship belleen trout stand-
ing stock and TDS at thlee levels of abundance
of non-salmonid f ishcs based on the mult iple-
regression model.

Discussion

The abundance of non-salmonid f ishes and an in-
dcx of biological productivit,v (TDS) ac(iounted for
variability in standing stor:ks oftroul in small Wl-
oming resenoirs. Thc abundance of non-salmonid
f ishes rvas negatively relaLed lo troul abundancc.
I{owcvcr, our data are limited because 9 of 22
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T.{BLE t. -standing stcls oftrrr. reldriv( proportion ol non salmonid lishes. and ph,-stual fr:aLuri:s olz2 rndll fesenoirs in Wro-
nirg-  l98l-1988.
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feser\oirs had S 1.6 perccnt non-salmonid f ishes
and I I  had 2 89.3 pcrcent non-salmonid f ishe-".

flse of the same ftrod rcsources by non-
salmonid lishes and trout has been sholrn to oc-
trrr in rcscn'oirs (Schneiden'in and Hubert 1987).
but competit jon for food resources has not bccn
demonstrated. For cxamplc. l larr in and Erman
(1982) found no evidence of competit ion between
non-salmonid fishes and troLrt in a Calilorrrrr reser-
voir.  Hotcvcr. Cipson and Hubert (1991) found
a negati !e relat ion bclwccn thc bodv condit ion of
rainbow hout and the aburrdance ol non-salmonid
f i . h . -  r m , , n g  l 3  r , . , . r r u i r -  i n  Y r u m i r r g .

Among natural lakes irr Canacla. cvidcncc of
competilion bclr,ccn non-salmonid fishes and trout
has bccn observed. Johannes and LarLin {I961)
repo ed conpetition for' foocl betlrccn rcdsidc
shincrs (/iici.ardsonir Ls balteatu\l a\d lainbow troul
in a Brit ish Columbian lakc. I 'urych (1977) ob'

sen'ed polenlial competition betwccn non-salmonid
fishes and natir.e salmonids in an Ontario lake. A
ncgati\.e influence oi white suckers and lon€inosc
suckers on grorrth of rainbol trout llas suggested
bv Barton ancl Bidgood (1980) in an Alberta lake.
Frascr (1978) pror.ided evidence that yellow Jretch
reduced the gro$'th ancl sun' ival oftrout in an On
tario lake. Similariv, rvc observed a negalire rela-
tion behr'een the abundance of non-salmonid fishcs
and - lanLIing - lor l-  , ' f  l r ' , , .r1 umung S rumirB |e-er-
\.oirs, but the mechanism causing this relalion llas
not defined.

I l ighcr conccntrat ions of TDS favored troLrt
abundance. Fisherv produr:t ion has becn rclated
to TDS irr other lakes ancl rcscn'oirs (Jenkins 1968.
1982. Rydcr l9B2). The relat ion between TDS
rnd  l l o r r t  . l and i r r g  - l n ,  l .  i n  S  rum in !  r ,  s r - r r u i r -
is a function ofnot onlv biological producLiritv, but
also stocking rates of fingcrling trout. Experience
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has taught managers vhich rcscrl'oirs are more
productive. and these resenoirs subscquently havc
been stockcd rrith larger numbers oi trout finger,
Jings to increase the standing stocks

Thc asvmptotic relation betNeen trout abun-
dance and TDS in Wyoming resenoirs (Figule 1)
is possibly a functiol of very high TDS (> 10.000
mg/I-) in two of the rescrr.oirs studJcd (Table l).
Trout production in saline rvaters can be limitecl
b1 eiLher physiological or toxic effects of dissolved

l i g r r r .  1 .  lh r :  r ' l aL ionsh ips  bcr (een l rou l  s land ing  s tocks  and
total dissolvrd solids in \ltumins rcse,aoirs rl rhree
lerels of aburdano: of rorsalu,nnl fislns.
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