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Reprinted from the OH10 JOURNAL OF SCIENCE
Vol. L, No. §, September, 1950

PLANKTON POPULATION OF CERTAIN LAKES AND STREAMS
IN THE ROCKY MOUNTAIN NATIONAL PARK, COLORADO

FLOYD ]J. BRINLEY,
University of Toledo, Toledo, Ohio

An extensive survey of the plankton population of the streams in the Ohio
River watershed was made from 1939-1942 (Brinley and Katzin, 1944). This
study revealed the fact that the northern tributaries of the Ohio River support a
much larger phytoplankton population in species and numbers than the southern
tributaries. This difference in plankton distribution is attributed to the fact that
the northern streams flow through densely populated areas, the farm lands are
fertile and the surface waters are generally polluted with human and industrial
wastes. The southern streams, on the other hand, pass through sparsely popu-
lated regions where the soils are poor and the streams are less likely to be enriched
with organic pollution. The algae population seems to be directly correlated with
the amount of decomposed organic matter in the stream. Studies of the White
(Brinley, 1942a) and the Cumberland Rivers (Brinley, 1942b) clearly showed that
isolated sources of heavy organic pollution greatly increased the growth of algae,
in numbers and species, in the stream below the entrance of the sewage.

It is desirous to obtain more information on the relation of stream fertility to
the plankton population by studying streams which are free from organic pollu-
tion. Such streams do not exist in the state of Ohio so it seemed advisable to
study the problem in sparsely populated mountain districts where the streams are
free from human wastes and where the decomposition of natural organic matter,
vegetation, leaves, humus, etc., is at a minimunt.

Permission was freely given by the National Park Service to conduct these
studies in the Rocky Mountain National Park. The writer wishes to express his
appreciation to David Canfield, Superintendent, J. Barton Herschler, Chief
Ranger, and Edwin C. Alberts, Park Naturalist, for all facilities of the Park which
were so graciously given.

METHODS AND PROCEDURE

The present studies were made in the Park from June 13 to July 22, 1949. In
the beginning of the study, samples of water were collected in wide mouth bottles
and an attempt was made to make qualitative and quantitative determinations
of the population of plankton and to express the quantitative results in parts per
million as recorded in the previous publications (Brinley, 1942). However, it was
soon found that the plankton population of these streams and lakes was so low
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that collections of small samples yielded very few individuals and the volume was
less than one part per million as compared with several parts per million as found
in the Ohio River Basin. It was decided, therefore, to discontinue the small
sample collections and to use a plankton net. Approximately ten to twenty
gallons of water were filtered through the net by sweeping the net through quiet
water or allowing running water to flow through the net. The fifteen milliliters
of catch were then concentrated to one ml. by centrifuging. This method was
largely qualitative and thus no volume determinations were made. The lake
samples were taken from the shore line on the leeward side of the lake. Samples
from the streams were largely taken from boulders along the shore by allowing the
water to flow through the net.
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month of June, snow banks extended to the edge of the water in most of the lakes
of high elevations.

The typical mountain streams flowed over rocky valley floors and during high
water in June the samples collected contained large amounts of sand which seriously
interferred with the plankton determinations, Unidentified filamentous algae
covered the rocks.

DISTRIBUTION OF PLANKTON

LAKES
Grour [
Elevation Temp. Relative
Lake Ft. C. Plankton Population Date
Bear 9,600 10 DiaToms
Asterionella gracillima. ... ... .. abundant 6/18
Diatoma vulgare. ................ few
P T Vg 71 B o H A R P 0 - few
Cymbellasp....c..ocoovvvvn.....few
I7ied e REE I Seteaii g scarce
DEesMmIDs
Closterium subcostatum. ......... scarce
SIaUFES UM ED s s v scarce
GREEN ALGAE
Cryptomonas ovalis.............. scarce
Voltox s doiveins sl i scarce
Protozoa
PErslBansim . ... Jovie vconsie sajorsse s scarce
COPEPODS
CVELOPS et v bt s s 4 few
16 DiatoMs 7/15
Asterionella gracillima........... abundant
Diatoma vulgare.................few
Navicula Sp...vvevan vian cvenn o few
DEesMIDS
Clostertum sp..... oo cov v vcevvnan few
GREEN ALGAE
Dinobryon sp....................abundant
Voltom o dummts wom s aisnie vivsiss 4 one colony
Cryptomonas ovalis..............scarce
CLADOCERA
Daphnia pulex.................. abundant
Nymph 9,800 17 Diatoms 6/30
Navicula sp.
Diatoma vulgare................. abundant
DEesMips
Penium closterioides............. few
Micrasterias radiosa............. few
Staurastrium sp.................. few
CopepPoDS
CrelopS s sans vignd v few
ROTIFERS
b 7770 v L S S R abundant
Dream 10,000 7 Diaroms 6/30
Asterionelln: v s ket abundant
Draloma vulgare. .. .ocq con v few
VTP oo it s e st e few
GREEN ALGAE
Cryptomonas erosa.............. scarce
8 Diatoms 7/8
Astertonallit. .. v vwmiz avain abundant
DGO BULOREE bavcvovivearscass, ot o few
DEsMIDSs
Microsterias radiosa. . ...........few
COPEPODS
CYCIODS s svanis s Shmat: BREERs scarce
RortIFERS
R L1 SR S s S scarce
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DISTRIBUTION OF PLANKTON- (Continued)

LAKES
Grouvr [—Continued

Elevation Temp.

Lake Ft. Cc.
Emerald 10,200 8
Grour 11
The Loch 10,700 8
Lake-of- 10,800 6
Glass
Sky-Pond 11,100 6

Group 11

Mills 11,500 9

Jewel 11,600 9
Grour IV

Fern 9,500 7

Odessa 10,000 5

Grour V (Miscellaneous)
Bierstadt 9,500 13

Relative
Plankton Population
Diatoms
Asterionella................... .abundant
Diatoma vulgare. ........... .. .. few
DEsSMIDS
Micrasterias radiosa. ...... .. .. .. few
GREEN ALGAE
Cryplomonas erosa.............. scarce
Diatoms
Diatoma vulgare.............. .. few
GREEN ALGAE
Volvoskton codos i inmim o o abundant
Cryptomonas erosa....... .. ... .. few
CoPEPODS
Coclops.....ovonnve vosnvmiiins, few
Diatoms
Asterionelld . sl v et abundant
GREEN ALGAE
Velvox....................... .. abundant
Cryptomonas erosa..... . .. ... . .. few
CoPEPODS
CACLODS o b b oimvions few
ROTIFERS
S e O few
DiaToMs
Asterionella f
.................... ew
GREEN ALGAE
7, .
) N abundant
Cryptomonas erosa. . . . few
Diatoms
Navieula. .. ... .. . . '
Byt e oo R 30 sl few
Cosmarium. ... . ..
Rorirers T =
AP AT e sls stasiss s few
Diatoms

Navicula sp.
Diatoma vulgare

Driatoms
Naviculasp. ... .. . .

. ) :
Diatoma vnlgare abundant

Synedra....... .. M }I}a’ny
GRreEN Avgag T o
Cryptomonas erosa.. . few
Diatoms iy
Naviewla sp... .. f
R TResmaiss st w48 s et ew
Anuraea. .. . . f
.............. ew
Draroyms
Diatoma vyl
. gare. ... ... .
Navicula R
DEsMIps
C:u.mmr.!um constrictum . . few
] Closterium subcostatm e, ‘f :
GREEN ALGAE e
E.'rg!ena viridis. .. f
Phacus pyrum., [ leW
B creeeoLvery few

Vorticella. . . .

.very few

Vol. L

Date
7/8

7/11
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DISTRIBUTION OF PLANKTON-—(Continued)

LAKES
Grour V—Continued

Elevation Temp.

Lake Ft.
Cub 8,600 17
Chipmunk 9,900 17
Lily 9,900 18
Haiyaha 10,700 6

STREAMS
Temp.
Streams Location C.
Big Thompson Below 6
‘Pool"’

8
9

Plankton

Diatoms

Diatoma vulgare.................
CLADOCERA

Daphtita Pulex.. ... o carns v
RoTirFERS

Anuraet.....oooovniniiieinn.n.

DraToMms
Diatoma vulgare................
Navtenla Sp s s i svmes w0
DESMIDS
Euastrum abruptum........ ... ..
Cosmarium constrictum..........
Closterium subcostatum. . ... ... ..
CLADOCERA
Daphiide pulex. ..o voviiniin wn ves
ROTIFERS
Anuraea..................... ...
Polyarthra v qnuss dvsis v

DiatoMms

Naviollaeinvn bascsappmisg S
DEsSMIDS

Micrasterias radiosa.......... ...
GREEN ALGAE

Chlamydonmonas sp...............

VolvoX. .. vvevaemnananeerens v

Bglenn 8D s s aom v giscissivonshs
ProrozoAa

Ceraiem. .. oo sisias s st Sasius
CLADOCERA

D ettt PULR oo vt svres s stavonsd
COPEPODS

CNELOD S s riameris i s S
ROTIFERS

Annrged-vossiaisaysra doss

IO LB vt e 4w w548 Gos Wi T
DiaToMS

Asterionella. ...................

Diatoma vulgare. ...............
GREEN ALGAE

Cryplomonas ovata. ............
ROTIFERS

Anuraea

Noleus
CoPEPODS

C'\'('IUP.\' ........................

Plankton
DiATOMS

Navietla:, ot ssie g shmm

Synedra acus

DESMIDS
C]G.\'[(??‘HHH’ S?lb\’.‘(?.?l'{l’[?“”

DratoMs

Navicula. ... ooviiiiiii ..
2T Chy 7 P 5

DiatoMs

L e o

Relative
Population

few

very abundant

few

few
few
few
few

few

abundant
few

few

few

few

very few
very few
many

few

few
few

few

few

.very few

few

Relative
Population

many

many
few

[ {]
=~

Date
6/21

6,23

6/24

7/8

Date
6/18
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DISTRIBUTION OF PLANKTON—(Continued)

STREAMS
Temp. Relative
Stream Location . Plankton Population Date
Stead’s Hotel 8 DratoMms 7/3
NAVICRIA SD. o eicesoe e oS Sl s few
Dialoma vulgare................. few
DEgsMIDS
ClosterBom SD s s v stesiion s s few
ROTIFERS
Anuraea
8 DiatoMs 7/10
NAMGUIT . sov s o v e et few
11 INAVTCHL v s i o cesea b e few 7/20
Moraine Park 8 DIATOMS s e s et s s TN 6/27
WAt e 5 b it b sl i few
Diatoma vulgare. ................ few
DEsMIDS
Cosmarium constrictum.......... few
Closterium subcostatium
Prorozoa
Loxodes
8 DiaToMs 7/10
NaUVECHIRSD o Secvisisdo s ssons sy few
Diatoma vulgare................. few
Closterium subcostativm. . . ... ... few
Cosmarium constrictum. ........ . few
11 DiaToMms : 7/20
Dialoma Vilgare. ... .. vov e few
Navicula sp.
DEgsMIDs
Cosmarium constrictum
Closterium subcostatum
Glacier Below Bear .8 DiatoMs 7/2
Creek Lake AStertonellt v s imini viian s e many
NVToUla 2 e s et S e many
Nitgsehin . ovininnn s wares few
SEHEARA . v swmiant v s few
GREEN ALGAE
Cryptomonas erosa............,. very few
Sprague's 8 DiaToMms
: Lo%ge Asterionella. ................... many P>
Naiesln. oo vanevniosn a5 few
NALESEREG v owvarissieinn ssmsver; sty few
Diatoma vulgare............. .. .. few
DEsMIDS
Clostertim. . coiuvuiviiin v vn o few
Mouth of 8 TOCATOMS . coiiane enomersne s dbersss st coe, s 7/2
Mill Creek Asterionella. ............... .. .. few
Naviewla. . .................. .. . few
AT Yo T few

Cryplomonas erosa........... . .. very few
10  Diatoms 7/15
Asterionella. ............. ... .. few
L e N few
DesMmips
Micrasterias radiosa. ...... .. .. .. few
Fall River Chasm Falls 5  Dratoms 7/9
BRI ot v B St o very few
8 Dratoms 7/16
Naviertditc: coniiiinsnin . v s few
End-of-Valley 8§ Diatoms 7/9
Camp Nevicwla sp.................... few !
Diatoma vilgare. ... ... .. .. .. few
9  Driatoms 7/16
Vi YA 127 oL ’
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DISTRIBUTION OF PLANKTON-—(Continued)

STREAMS
Temp. Relative
Stream Location C. Plankton Population Date
Fall River 5 DiAtoMs 7/6
Lodge Nugrenlaisplol bub bkl o dan i) few
Diatoma vulgare................ . few
RoOTIFERS
INOlesise i vl e very few
Protozoa
Actinosphaerium sol............. very few
8 DiatoMms 7/9
Natenldlsp s i r oo i S few,
Diatoma vilgare.................few
DESMIDS
Closteritm Sp.........ooouvuo... few
Protozoa
Cyclidium
Highway Bridge 7 DiaToMms 6/28
U.S. 34 AU i v s s weatie it few
Diatoma vulgare.................few
8 DiaToMs 7/9
N OUIOII A SD v ria i i SiBa6 HaZae very few
Prorozoa
CYCHaIMm. oo s avsiasn i v very few
Below Sheep 7 DiaToMs 6,28
Lake Navtetl@ o sioss sviva-Balaamins few
GREEN ALGAE
TELPOSDOTO L iisheal s ooty ol e S o fEfe few
Above Estes Park DiaToMs 6/28
WAV % v Dafeiespimsibobis horanere it few
Diatoma vulgare................. few
DEesMIDS
Cosmariwm rostratum............ few

DISCUSSION AND SUMMARY

; ; , data presented shows that the diatoms were the most abundant
groﬁ)sgt%d]ilaiflilacng alf{l tI))oth the lakes and streams, followed in numbers by the
desmids and an occasional green flagellate and protozoan. In some lakes Daphnm,
Cyclops and rotifers were abundant. The small number of species may in a large
part be due to the Jow temperature, i most cases below 10 degrees Centigrade.
The species found in the Park as listed in this paper are the typical cold water
forms that occur in the Ohio Basin (Brinley and Katzin 1942). The total plankton
volume in the mountain streams is much lower than the volume of the same species
in the Ohio River Basin under similar temperature conditions, which I believe can
be attributed to the fertilizing action of the organic pollutants in the Ohio stream.

A comparative study of the streams and lakes in the Park showed no specific
differences in the plankton algae, however, the population density of individual
speci — enerally higher in the lakes. Daphnia and Cyclops were abundant

S Rotifers were numerous 1n Chipmunk, Cub, and

lfnichiz'tll:cS UbPIEtLa]l]]cér:I:lﬂ)rfnilgzls{scsz;xld leeches were abundant .in the latter lakes and
Liwze iaker; also supported a heavy pppu[ntlor}d of _chlllt(:rtlgheas. I WO e
-~ A careful study of the distribution records mk?m' e p 1 f\} e
the plankton algae in closely related lakes. The lakes i g.roug one, e%lr, ¥mp :
Dreancl and Emerald are all located in the Tyndall (ﬁlaccll_er or%e., : ]euc 1a]1:'€,(_‘-
teristic specie of algae found in three of these lakes is the 1_atom,1 As eCral?;zEg Jat lli
Iso int - sting to note that this diatom was widely distributed in Glacier Cree

3&*151?0111“ gfei\.resg the outlet from Bear Lake and Glacier Gorge. The individual

specimens of this fragile diatom in Glacier Creek were always broken which indi-
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cates that the origin of this specie was in the Jakes and not a direct product of the
stream. A few Asterionella were, however, found in Lake Haiyaha, Lake-of-Glass,
Sky Pond, and The Loch. Volvox was found abundantly in the Loch Vale Lakes
(group 2); The Loch, Lake-of-Glass and Sky Pond, and only occasionally elsewhere.

The stream plankton was typically diatoms. There is a tendency for the
desmids to increase in the Big Thompson River as it flows through the meadows
in Moraine Park.
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November 1, 1950

Dr. Floyd J. Brinley

University of Toledo

Toledo, Ohio

Dear Dr. Brinley: &{
Many thanks for your gracious gift of several copies of the

plankton paper, the result of your work with us in 1949.
We are forwarding copies of this to the respective higher

authorities who, I am sure, will be as pleased with it as we are.

Cordially,

Edwin G, Alberts
Park Naturalist

LOAsskh
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