
-93-

AN ECOLOGICAL COMPARISON OF TWO STREAM 
SECTIONS WITH AND WITHOUT NATIVE FISH 

POPULATIONS, IN YELLOWSTONE NATIONAL PARK 

Gerald Z. Jacobi 
Water Resources-Limnology 

College of Natural Resources 
University of Wisconsin 

A study of benthic macroinvertebrate communities above and below a natural 
barrier to fish movement (6 m high) on Raven Creek, a tributary of 
Pelican Creek in the Yellowstone Lake watershed, was undertaken in July, 
1977. This project is part of a U.S. Fish and Wildlife Service ecological 
evaluation of stream sections with and without native (cutthroat) trout 
populations. In July 1978 a similar study was undertaken on sections of 
Virginia Creek with and without introduced (brook) trout populations. A 
final progress report will be completed by June 30, 1979. 

Study Objectives 

A. The purpose of this investigation is to identify the components of 
the benthic macroinvertebrate community in fish and fishless 
sections of Raven Creek, and 

B. To determine if there are differences between these communities in 
relation to species composition, d i stribution, abundance, and drift 
activity. 

Methods 

Benthic macroinvertebrates were collected quantitatively using a circular 
sampler (Jacobi 1978) on rubble and gravel substrates 100 m upstream and 
400 m downstream from 6 m high falls on Raven Creek. Six samples were 
collected at each site from similarly composed substrates with a current 
velocity of 0.5 m/sec and water depth of 10-30 m. 

Drifting macroinvertebrates were collected simultaneously from sites 100m 
upstream and 400 m downstream from the falls using two 0. 1m2 verti,al 
frame nets (placed at the edge and thalweg). Nets were exposed for 20 
minutes centering on the following times: 11:45, 16:45, 20:45, 22:03, 
00:52, 05:26, 07:05, and 09:06. 

Electrofishing for fish population estimations (Salmo clarki lewisi) was 
conducted by personnel of the U.S. Fish and Wildlife Service. A 200m 
long section below the 400 m downstream benthic station was sampled. In 
addition, fish stomach samples were collected and analyzed from 48 fish 
(comprising size classes 63-99 mm, 111-145 mm, 155-201 mm, and 352-406 mm). 
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Phys i cal a nd chemical measurements (D.O., pH, temperat ure, d ischa rge , an d 
conductivity) were taken in t he field while more complex c hemi ca l anal ys s 
(hardness, alkalin it y , N-No

3
) were performed by the Environmen a l Task 

Force Labora t ory of the Univer s ity of Wisconsin, Stevens Poin t. 

and Discus s ion 

Si " lar physical and chemical c haracter is t ics were pr esen t at the twos 
sites (Table 1). The only sig ni f ica nt dif ference was in d i schar qe; ao~­
mately 28% more at the downstream site. 

lnstr ea m vascular p l a nts were absent at the study sites. lns tream vegeta­
t ion was represent ed by moss Fontinal is (antipyretica) and an al ga Nostoc 
(parametoi des ). 

A total of 38 in vert eb rate taxa including benthos and drifti ng immatures 
and adults was collected (Table 2). The same dominant taxa were present 
above and below the falls. 

Thoug h num be2s of benthic ma c roinverte brates were higher in t he downstreaG 
area, 2207/m vs. l562/m2 t otal benthic biomass was great er up s t r eam 
t han downstream , 14.8 g/m~ vs. 13. 0 g/m2 , respectively. This ind i cates 
that specimens (instars) were l a r ge r ups t ream than downs tr eam, a n averag e 
weight of 9 mg vs. 6 mg, res pecti vel y . Sma ller speci mens may drift 
over the falls and accoun t for a greater numb~r (density ) a nd thus a l owe r 
individual average wei gh t downstream. Fish predation downstream ma y a lso 
"crop off" larger s pec imens. 

In the upstream fishless secti on, benthic macroinvertebrat es ex ibited 
a steady rat e in dri f t bef o re sunrise, a slight drop durin g sunrise . 
followed by a rise extending through mid-day to a sharp i ncrease at sunse t . 
The highest drift rate, 90l / m2 a nd 2.6 g/m2, was followed b; a sha r p 
decrease before midnight whi ch then leveled off preceedin g sunrise. 

Downstream, the drift pa ttern cons is ted of a sharp depres sion at sun r i se. 
a mid-morn i ng rise, mid-day maintenance preceeding a sharp ri se at sun s et , 
followed by a s harp decrease before midnight. The lowes2 valu e s f~r bio­
mass a nd numbers we re observed here at sunrise, 0.09 g/m and 17/m , 
res pecti vel y (F ig. l) . 

Trout stomach analyses s howed the fish were feeding heavily on aquatic 
in verte brat e s. Emerg ing adults of Plecoptera (stonefl ies), Ephemer op te ra 
(mayflies) , Tr i chopt era (Caddisfl ies), and Diptera (flies) were the 
dominant food items. 

Recommendat ions a nd Concl us ions 

It is difficult t o make management recdmmendations (for a n up stream fish 
or fishless cond iti on ) f rom only one set of observations. Though th fish 
and fishless sections contained sim i lar cominant taxa, t he re were evident 
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differences in behavioral patterns for drifting aquatic macroinvertebrates. 
The decreased rate downstream at sunrise was perhaps due to cessation of 
feeding activity after satiation. Also at sunset, a more than two-fold 
higher drift rate was observed upstream (over downstream). Again the 
lower downstream values at this time may be due to predation by trout. 

Kroger (1974) observed a rise (bi-modal) in drift rates (of selected 
invertebrate taxa) after darkness. As he indicated, this nighttime drift­
ing might have evolved as a behavioral protective mechanism due to the 
interaction between drifting invertebrates and trout feeding habits. 

Benthic density (numbers) in the upstream fishless section did not show 
the two to six-fold increase over the downstream fish section as found 
by Allen (1975). Invertebrate densities are influenced by fish predation 
(Warren et al. 1964) but not in the manner nor magnitude suggested by 
A l len ( 197 5). 

It is ·therefore suggested that Raven Creek remain in its present condition. 
Its fish and fishless sections would afford a prime location for further 
study of invertebra t e behavior. It is a unique environment and should 
remain so. 
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TABLE 2. Tentative list of aquatic invertebrates collected 

Order 
Family 

Family 

Family 

Family 

Family 

Family 

Orde r 
Family 

Family 

Family 

Fami ly 

Order 
Family 

Fami ly 

Family 

Order 
Family 

Family 
Order 
Order 
Family 

In Raven Creek, Yellowstone National Park, July, 1977. 

Taxon - common name 

Plecoptera- stoneflies 
Capni i dae 

Eucapnopsls brevicauda 
Capnia confusa 

Chloroperlidae 
Alloperla sp. 

Perl idae 
OoroneiJrla theodora 

Perlodidae 
Arcynopteryx compacta 
Sweltsa albertensis 
Cultus aestivalus 
TSOperla phalerata 
lsoperla ~ 

Nemourldae 
Podmosta delicatula 

Pteronarcldae 
Pteronarcella badla 

Ephemeroptera- mayflies 
Ephemerellidae 

Ephemerella sp. 
I· margarita 
E. doddsi 
r. t'Tb'fili s 
E. aurivill i 

Heptagen i i du 
Cinygmula sp. 
Epeorus sp. 
Heptagenia sp. 

Siphloneuridae 
Ameletus sparsatus 

Baetidae 
Baet is sp. 
"Ce'ii"t'r'p t I 1 um s p • 

Trlchoptera- caddlsflies 
Brachycentridae 

Brachycentrus occtdental is 
Mlcrasema asoilus 

Hydropsychidae 
Parapsyche sp. 

Rhyacoph i I i dae 
Glossosoma montana 
Rhyacophi Ia sp. {A and B) 
R. blfl Ia 

Otptera-=-true flies 
Tipulidae- true cranefl ies 

Antocha montlcolor 
Hexatoma sp. 
Limon i a sp. 

Chironomidae- midges 
Lepid~ptera - Aquatic moths 
Coleoptera - beetles 
Elmidae 

Optloservus quadrimaculate 
Zaitzevla parvula 

Class Turbellari - flatworms 
Class 01 lgochaeta - roundworms 
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Drifting benthic macrojnvertebrates upstream and downstream from 
6m high falls on Raven Creek, Yellowstone National Park, July, 1977. 
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