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Introduction

Algag—smail, often microscopic aquatic plants.—are responsibie for the major

share of primary production within the Yellowstone River ecosystem. Together with
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organic matter contributed by terresirial plants along the river banks, aicae form

uch con-
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the base of the acguatic food pyramid that culminates in the production of

symers as osprey and troul or sayger. Many aigas ave rather specific in their
toterance of habitat conditions and thersefors serve as reliable indicators of com-

munity health and water quality.
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tial for massive coal develiopment in the Yellowstone
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With the imminent poten
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basin, including possibie large-scale diversions and a major impoundment, a thorough
knowledge of the existing biological sysiem is an urgent must both for defining
existing conditions and for predicting future changes., Renthic algae, along with
aquatic bacteris and fungi, belong to the periphyton or aufwuchs community. Rela-
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ttle is known of the periphyton compunity of the Yellowstone River system
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tively
Soeder (2) studied the diatom assemblage of the Gardner River, z tributary of the
Yellowstone in Yellowstone National Park. Wright and Solterc (8) described the
atgal flora of Bighorn Lake on the Bighorn River. Stadnyk (3) measured biomass

standing crop and autctrophic index of the periphyion community at three stations
between Gardiner and Biilings but dﬁé not determine species composition. HWestinghouse
{4) ddentified the suspended algaz and counted organisms of the "phytoplankton”
commynity at two stations near the mouth of Armells Creek. And Williams (5) de-
termined the percent occurrence of plankton algae at Sidney over a one year period.
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The present report concerns three net samples taken on April 2, 1873 at
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following locations: Yellowstone River at Myers Bridoe (007}, Bighorn River
Bighorn {002}, and the Yellowsfone River at Custer {003). The samples were collected

at midafternoon by suspending a small net from a bridge for five minutes. The



samples were preserved in formalin
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Methods

A portion of the raw sample was used

under 400 ¥, The wet mount was scannsd y

Timme

fied and their approximate rank by vo

were also indentified when possible.

About half the raw sémgie wis acidif

m!,,
H
i

organic matter he remaining wétew a?

B

along with particles of si1t and clay, wa

permanant diatom mount.
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Fach diatom slide was then examined.

ceginning

that slide was prepared. Then,
P

fields were observed until betwesn 300

to prepare a wet mount which was examined
ntil most of the algal genera were identi-
was estimated, Members of the microfauna

ied and oxidizaed over heat to remove the

sisting mostly §§ empty diatom frustules

s wasned and a portion taken to prepare a
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scannag
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at the edge of the coversiip, successive

and 400 diatom cells were identified and

tabulated. Abundance or the percentage contribution of each taxon was then com-
puted. Taxa cbserved during the scanning but not Tater were tabulated with a
"t {trace}.

Results

tach raw sample consisted of between

mostly organic detritus. In addition, ins

samples. Identifiable members of the mic

tiny chirvonomid larva, an

10

{Tardigrada), &
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The remaining to 15 percent of

nrising four divisions and 28 genera {sze

8aci

25 and 90 percent unidentifiable and

sact were common in all three

appendage

rofaunag included a "1ittTle water bear”

@

d & Vorticeila, all at sation 007,

e

ch raw sample consisted of algae, com-
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I all cases, the most abun-

dant alga by volume was Cladophora, a common sessile, branched, filamentous green
alga. A1l specimeng of (ladophora were in & degenerate condition, however. As
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group, the diatoms were the most abundant and diverse, One genus of red and two

genera of bluegreen algas were also present

[en)

o 1ess than 75 varieti and 23 genera ¢of diatoms were identified from th

o

acid cleaned material {see Table 1I). The diatom species composition of the three
sampies was similar, differing primarily in relative abundance of individual taxa

Nitzschia dissipata (Fig. 1) was the most common diatom species, followed in order

by Cocconeis placentula var. euglvpta. Gomphonema olivaceum, and Achnanthes

cminut s s ima.

S? t%e é tatoms ;%ﬁﬁi at the three stations, 29 taxa are sessiie, growing
attached to the bottom or 10 other plants. Forty-five faxas are either mobile

&

over some substrale or quasi-plankionic and forming short filaments resting upon
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but not attachad 5 a suybsirate. Only one speciss, Fragilaria crotonensis (Fig,

is truly planktonic and capable of living indefinitely suspended in open water.
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F. crotenensis was common only in the Bighorn River sample where 1t vanked third
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n volume (Table 1. OF the remaining 10 genera identifled in the raw samples

four are sessile and attached and six ave gquasi-plankionic.
The ecclogical requiremenis of each of the more common diatom species were
1)

determined according to Patrick and Reimer {1). A summation of these requirements

and the number of fimes they were repeated 15 given below:

o

nutrient enric
circumneutral
Tigohaiobe (4]
salt dindiffere
atkaline f@}
fresh to slightly brackish {4}
eurytonic (3
cool {3)
moderately hard (2}
flowing {2}
nigh oxygen {
atkaliphil (1
nighly calcareo
brackish {1}
modarate conductivity (1)

ched (6)
55}
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Based on these affinities, the water at the confluence of the Bighorn and the
Yellowstone might be described as nutrient enriched. circumneutral, alkaline,
moderately brackish, moderately hard, cool, well oxygenated, and flowing., The
refatively high diatom diversity indicates stability and heaith in the periphyton
community.

Although not abundant, two additional taxa were found that are very char-

acteristic of brackish water @ Biddulphia Taevis (Fig. 3

A single cell was found of Pinnularia sybcapitata var. paucistriata (Fig. 4},

3

a diatom preferential to fresh water of low mineral

Discussion and Conciusions

With one exception, the algae identified in net samples from the Yellowsione
and Bighorn Rivers in April 1973 werae members of the periphyton or aufwuchs com-

munity. That excepticon, Fragilaria crofonensis, was significant only in the

Bighorn River sample where it ranked third in abundance. Wright and Soltero (6)

reported F, crotonensis as the most important erganism of the phytoplankton in
Bighorn Lake on a ¢ell volume basis and the dominant member of the early spring
diatom pulse. The colonies of F. crotonensis observed at the mouth of the Big-

horn River were probably produced in Bighorn Lake, discharged from the damy and
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carried downstream with the current of the river. In this reach the
"phytonlankion" of the Yellowstone River therefore consists of sess
lodged from the bottom, giving the appearance of a plankton. Heverthe

nseudo-plankton may be important downstream to filter feeding fish such as ine

cm..}i

paddlefish. The findings of Willdams {§) indicate that something approaching

a true river phytoplankion may develop in the lower reach of the river.
The degenerate quality of the Cladophora at these stations leads one To sus-
nect that either {1} conditions are not suitable for growth in the dmmediate vicinity

4
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and the filaments chserved originated

E

requires a firm, rocky substrate whic

rivar., are more adaptabie an

bottom,  In the uppsar reaches of the

that "diatoms made up the vast malorit

1]
bl
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stations.” He also observed a sign

i

station (Laurel]. Below this point ¢

may be less than optimum with the diatom

Westinghouse (4} found no Filamentous
the figra was almost completely
The fiora of the Yellowstone at

mediate Delfwesn that of a

orobably coingcides quite closely with
and a warm water fishery. The Yellow

preciably by the introduction of the
flora on the date these samples wers
The relative abundance of algae
of their azbundance in the periphvion
their natural growth habit. Addition
the larger forms since the extramely

of the nei.

He

ific

nigh mountat

far upstream or {2} ear

iy spring is wormally

ugh the latier may be true,

i1 oma Y
d may

b o

Yellowstone River,

Towest

onditions growhh sessile green algae
av?zﬁfeaﬁ additional dominance.

g at the mouth of Armellis Creek:

atad by distoms.

its intersection with the Bighorn is inter-
n stream and a lowland plaing river. It
the transition zone beiween 2z cold water

g e

stone does not appear to be influenced ap-

Bighorn, &t least in terms of the algsl

catllacted,

o

reported herein may not be fruly representative
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COIHIR e not collected from
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ally, net samples may be ective toward
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commendations
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i, Future perichyton colieciions sho

are sglective for larger species
SAMPLING SCHEMEY, L, L. Bahls. Ap

:
i

td be made without the use of nets, which

(For oroper procedure, sse "SUBGESTED

ri1 15, 1974.} A fine-meshed plankion tow
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net may be used for sampling dislodged and drifiing algae but inverishrate
drift and bottom sampler nets are much toc coarse.

in addition to the stations suggested in the sampling scheme of April 15, 1974,
stations should be added Trom the Upper Yellowstone, particulariy above and
below the site of the projected Alienspur Dam.

The stomach contents of a number of paddiefish should be analtvzed to deter~
mine what role, if any, drifting components of the periphyvion community play

in the fTood habits of that Ffish.
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Table I
ALGAL GENERA IDENTIFIED IK HAW SAMPLES

(Number indicates approximate rapk of igpertancs according to volume)

Yellowstone B, Bighorzn R. Yeliowstone R,

Genaera & Custer € Bighorn & ¥Wysrs

CHLOROPHYTA

Cladophora i 1 1

Microapora 14

Mougeotis 12

Osdogoniun iz

‘Spirogyra S ey B

Ulothrix 15 13 i3
CHREYSOPHYTS

Lehnanthes 26 21

Biddulphia 19 i 2

Calonels 2h 19

Cogooneis 12 7 “

Cymatoplaura 21 16

Cymbells 8 0 7

Diatoma 5 5 i

Epithenis i7

Fragilaris & 3 8

Gomphonens 7 & 10

Gyrosigms 22 17

Hennaza 18 18

Melosira 23 ' 20

Meridion 25

Haviculs % 2 2

Kitz=chia & 2 %

Rholcosphenia 10 16 14

Surirells 1é g

Synsdras G 15 i1
RBUDOPEYTA

LAudouineila 11 11 &
CYANOPHYTA

Oscillatoria 2 14 15

Spirulins 20



Yellowstone R. Bighors B. Yeliowston R

Taxa @& Custer & Eighorn # Hyer
schnanthes deflexa 1.3 0.6
Lohnanthes lanceclala O3 G.5 0.3
Achnanthes minutissima G.2 .8 G.7
Amphora ovalis v. pediculus 3.0 6.4 7.3
Biddulphia lsevis t
Calonels amphisbaena 0.3% t £
Coceconeis pediculus G.7 7l 2.7
Cogeonels placentuls v, suglypta 9.9 11.9 13.4
Cyclotells glomsrata 0.3 0,8 0.3
Cymetoplevra solsza g
Cymbells affinis 1.0 .5 0.5
Cyabella microcephala G.%
Cymbellias prosirata € L
Cymbella sinuaia b6 0.5 &7
Cymbellas turglids t
Cymbella ventricosa 2.0 0.8 0.9
Distoms anceps 1.3
Distome tenuse t
Diatoma vulgare 0.7 3,2 1.8
Diatoms vulgare v, brevs t
Epithenis sorew .7 H] 0.3
Epithemias zsbra v. saxopic 13

T = trace



Helative Abundarnce (%) of Distom Taxa {Jontinue:

{

5
i

s

Yellowsions R. Bighorz R. Yellowstone .
Taxa & Custer £ Bighoran & Myers
Fragilaria construeng 0,7
Fragilarie consiruens v. venter t
Fragilaria crotonensis 2.9 L
Fragilaria vaucheriasse RA t 0.9
Fragilaria vaucherise ¥. novunm 0.3
Fragpitariaep, (i
Gomphonels herculeana 0.3 t
Gomphoneis sp. (1)
Gomphopsma bohemicun 0.5 0.6
Gomphonema olivacaum 8.5 12.7 1.6
Gomphonema olivaceunm v, calcares T
Gomphonems parvulum G.7 1.1
Gomphonema parvulum v. micrapus 2.3
Gyrosigms obtusaium E»
Gyrosigma sp. t{1} £{13}
Hannaea arcus 0.7 0.3
Mastogloiz sp. 0.3(1
Meridion circulare ]
Havicula anglica v. subsalss i £
Navicula arvensis 4
Havicula cryptocephala N 1.9 1.2
Navicula cryptocephala v, veneta b6 5.7 291
Navicula grimmed %
Navicula heufleri v. leptocephala 0.3
¥avicula luzonsnsis 0.6
t = trace



Belative Abundance {%} of Diatom Taxa {{ontinued)
Yellowstone R. Bighorn B.

Taxa @& Custer @ Bighorn
Haviculs minima 0.3
Havicula muralis 0.6
Haviculs pelliiculoss G, Ua
Havicula pupuls
Navicula tripunciats
Navicula wiridula 1.0 .8
Havicula viridulas v, avenacesa 4,3 L&
Kavicula viridula v. linsgaris 0.3
Navicula sp. 1.3{%} {1} (=}
Hitzschis asuia L 0.3
Bitmschia capitellsta 0.7
Kitzechia dissipata 15.5 i1 5
Nitzschia spiphyiica 10.2 1.3 6.7
Witzegchis fonticola 0.7
Hitzschis frusiulum 0.7
Hitezschia hungarics O
Hitzschis hybridas
Hitzschis Eutzinglana 0.7 G.3
Mitzschia palea 0.7 t
Hitzechias romans 1.3 G.3%
Hitzschis sigmoidea e G.3
Hitzechis sublinsaris 0. % 0,3
Hitzachis ap. 0.5(13
Pinmularia svboapitata v, paucistriats L

t o= trace
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Relative Abundance (%) of Diatom Taxa (Conciuded)
Yellowstone R. Bighorn K. Yellowstons R.
Taxs & Custer @ Bigheorn & Myers
Rhoicosphenia curvata 2,3 6ok 0.6
Surirella ovata 1.6 1.6 0,9
Synedra acus 1.0 T3 0.3
Synedra ulna v, contracta 0,% 0.%
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Figure 1. Nitsschia dissipata (arrow), the most common diabem
confluvence of &

he Yellowstone and Bighorn Rivers in
1973, {1GO0X)

gpecies abt ths
sarly April

by
b
o)
j
g
e
Pk

Fragilaris crotonensis, & ftrue planktonic diatom probably derived
om PBighorn Lake. b,

Cocconeis placentnla var, au
nanthes minubtissimg., (LOOX)

O %ﬁ%}“’



Figure 3. Biddulphiz lsevis {arrow), a very large distom characteristic of
brackisnh water. (LO0X)

Figure 4. Pinnularia subcapitata var. paucistriata (arrew), a diastom prefering
water of low mineral content and an anomaly in the Yellowshone River.
(1000X%) .



Ohiective.
To detsrmine the basic characteristios of the periphytic and olanke
tcnzc uﬁ?gﬁﬁ?u§$ of the 1@11 gtan& River micxofliora prior to potentisl

Methods .

lankton: Al ?Qngh it is é@&b?iu That the vellowstone has a ftru
self~gugstaining phytopl cdged memberz of the peri-
phvion community, tsgwth ex @’tﬁ bitﬁ ﬁ$ tus, other microorganlisss
and drifting aguatic insects nt as a feeﬁ souree o such
Filter fesding uG%?Gﬁéﬁﬁg of the ecosvstem as 1

For collecting plankton, ths small neit des
Welch's Limnoeloicgl Methods mavy be used. No. 25
cloth ig the grads uzually used, however this or 2 coarser nesh size
{greater Than &4 micronsg) may not trap many of the smallier algal forms,
particularly the diatoms.

The net should be suspesnded or towed in the current s minimum of
5 minutes or until several cublic centimeters of materizl zre collecied.
The sample should be adeguately labelled and may be pressrved in a &
percent solution of commercial formailn.

pPeriphyton: The peviphyton community
portant from the standpoint of primary producti
This community consists of sezsile algas, incl
the mud, rocks, logs or higher plants of the river bed.

Collecting periphyvton is simple but care must be exsrcisaed Lo gat
a representative and composite sample. Algal growths ares soraped with
a carefully ¢leaned pocket knife from whatever substrates on which they
happen to oocur, Substrates {mud, rocks, logs and higher plants) should
be sampled in proportion to thelr importance at a given station. B3lso,
the sample should be roughly representative of different habiltat types
{pool, yiffie and run! present in the river at or near the stablon.
Fxtra care and effort may be yegulrsd to locate and sample the not-50-
conspicuous dlatom growths that may appesy as gelatinous brown masses
fesling sliny to the touch. ¥No aztempt need be nade to gst a guantita-
tive sampls,

Alternative to the above sampling procedurs, a smal
periphyton mav be soraped from Dendy plant itype sampler
uged concurrently for invertebrate gollection. @th 1
or plasticy substrates may be used for periphvton collection if

211 periphvion collections from one station on one date m
mixed in a8 singlie botitle, labellied, and preserved with & 5 pexrc
solution of compmercial formalin,
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page 2

)

tatlons:

The following eleven sampling stations were sselected as being
longitudinally representative of the lower Yellowstons River and
tributaries.

vellowstone River Tributaries

I, Custer 2. Bighorn River
3. Myvers

4, Forsyth

L, ERosebud Creek
{optional}l
£, HMiles City
{above(below?iTongue R.}
ST . ARG Tongue River
Bowdeyr River

],
<

s
%

G, Terry
10, Glendive {optional)
il, &idrney {optional)

Three stations, Reosebud Creek and the 1 ve and Sidney sbtations,
are ophional and nay be deleted for logistic ons. Likewise, stations
may be omitted or added depending on Fish and Came interesis and purposes.
Both the peripbyvion snd plankton communitiss should be sarpled, howevex
slack water in the tributaries at certain times of the year may preciuds
collecting & plankbon sample. '

Schedule,
monthly samples over the course of a year should be sufficient for
survey purpeses and for accomplishing the primery cbiective,

Regulls;
Analvsis of plankton and periphvton samples from the Yellowstone
and tributaries will vield the following tvpes of resulis.

1. Relative composition of the microplankion in terms of planktonic
algae, sessile algse, microinvertebrates, and detritus.

2. Species compoesition of the periphvton community.

3, Seasonal and longitudinal trends in the relative abundance of
periphyvton species and groups interpreted as indicators of water
guality and habitat conditions.

4, Centyribution of tributary sireams to the nmicroflora of the vellow
stonse River,

5. Diversity of the vellowstone River perviphyvion comminity as influenced
by {a) tributary streams, {b} human~related activities and (g}
o

iy
seasonal climatic Tluctuatlions,
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¥Wr, James A. Pogewlts, Adminisirator
Environment and Information Division
Montana Depariment of Flsh and Game
Hi%chell Building

Helena, Moniana G900

Desar Jim:

I = enclosing 2 preliminary report on the algee of the Tellowstons River.

The report covers three net sswmples tghen on April 2, 1973 negr the mouth of the
Bighown River,

In this report I have made ihrse recommendationg for fubture gziundy of the Ysllow-
stone River microflora, I hope that you and vour people will give these consideration.

The Yellowstone cffers a rare opportunity to study the natural Longitudinsl blotic
guccegaion of 2 wajor river. I think %hat we shauld maks the most of this oppor-

tunity to show the walue of this unigque "natural laboratory® im its fres-flowing
state.

zé@ E&g g&ﬁ@
Ecologist

ce:  Jonn Reuss
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