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1._Introdustion
In the summer of 1972, an investismtion of some biologlesl,

»hreicel, and chemicel conditions st thes Hear Miver ¥igratery "aterfowl
Bafure, Utah, wes begun at the Uiah State Asricultursl Collage to determine
some of the factors gaverning the biologicnl praductivity of bdrockishe
woter marshee, Unfortunately, lack of funde made {t {mnoseible to entime
»ark bevond the first season,

In 1936, the %114 Life Txperiment Station at the Utah State
Agricoltural College spvronristed o fund for a coonerative nroject between
the Station and the Départment of Botany at the same institution. Thie
project, nlamned to be c mtinued by various graduste fellows over a
pariod »f several years, ie nn investigntion of conditions existing at
the Baar Biver Refuge anid at some nawer refugee of eimilar character.

It »ae believed that the micro-biota of the water at the Refupe
ie of importance in the etudy of genersl conditions, and consecuently
orovieions were made to determine what organiems, exclusive of bacteris,
commone the microscopic population of the wators at the Refuge, and what
their ssseonal and geozraphical fietribution within the area is. Thie
naner is = revort an thiz particular phase of the investigntion,

Ackmowledgmonts sre due to Dr, D,I. "asmuecen, vhe made the project
naeeidle by nrocuring the necastary financial surmort, to Profesror “aeseott

Haguire, who Airected the study, and to the nersonnel of the "nited States

Blalorienl furvey at the Bear Tiver Wefuge, who generously provided lsboratory

gnnce, hoats, and living guarters during neriode of field anctivity,
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Yo momogranh of the amatie mlorafinrea of the Yeetern United
“totas 1e evailable, bul analyses hewve been vublished of the hiata of
aingla bodles Af water nméd of the srzaniens of sne or more tayonomic
arfar nccurring within one state by ardyos?, Peareell, Timore!, Masuirel™),
Phmandssnd, Jewelll?, snd Manna and GramtlQ, The 1mst thres pasors sited
deal with the biota of alikaline waters. Tws meners, one br Danfelsd, and
sne by Patricki®, concernine the biota of Orest Falt Lake in nartiealar
have oowe 9 the writers stiention,

In 1973, Kenwerer, Joverd, and Soormenl® gave an sccount of ssnersl
inventizations in northwestern lakes,

In 1974, Clark¥ published s monograph on ths =inersl eontents of
varisus waters. Hie peper inc'uder data congaraning Grest Balt Iake and
ite tridbuteries,

Yathods of collscting and nreserving plankton ave dlscuseed by
Melshnrd in “ard nnd Yhipple®l, Seighard desoribes the tow net, the cone
drades, ths quantitative plankton net, three plankion yumpe, nethods of
oollneting nannoeplanikton, snd nethade of making planktonegounts,

s lezcringion of the Aves ftudied

{a) Locstion and topography. "he Bear “iver Uigratory Toterfowl
Yefuze wss cronted in 1928 by Act of Songrese to further the conservatism
of Sorth Ansrioan waterfowl., The Refuge sccuvies = roughly senmlectrcular
aren of 4200 sores st the oxtrems end of the Bear Miver delts in Voyelder

Connty, Utah, Thie ares is po nenrly lovel that the sne-foot contour !ines

*)} Thie report inclufed s guelitalivo and quantitative analysis of over
four hundred plankton sanplee, There analyees constituted n wma jor
rortion of the present writer's undersraduate work,
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are genarally botween one and three miles apart, snd conseouently dikes
of relatively small height suffice to impound water over nearly the entire
refure,

(b) "ater supnly. The eource of water im the Besr Miver. In
epring, there are generslly two periode of maximm fresh watert firet, when
the tributaries to Bear River below Cutler Tem sre hish with the water of
navly melted snow, and again during Yay and early June, when the enow melte
in the highor portione of the water shed, Netween the middle of June sné
early Qctober, the river is diverted for irrigation, and no water raaghee
the refage, except a relatively emsll amount of seepage and water frosm e=all
tributsries balow Cutler Dam, DTuring this time, evaporation lovers the
water lovel apnroximately one foot, and in some regione the eoil is exnosed
and dries out.

In October, fresh water bHecomee availsble sgzin until freeszing
temperatures eset in., ¥Ho consistent policy har hitherto been followsd after
ice formstion occurst! during some wintere, the water hae been kent in the
unite until svringt during others, the entire area hss been drained to
prevent damege fdone to the dikes and epill-boxes when the ice bresks.

{e) Vegetation. Acoording to individusls who heve long been
ncquninted with the area, Distichlis snigaia, Scriome zcutus, 2. naludoens,
Iynha latifolia, Potsmozston pactinaius, Zunnla maritima, and Chara ev.
occurred near the river channels at the time when conetruction began, while
large nortions of the area were barren slat flats. Since completion of the
dikes in 19%1, some of there previous salt flate have developad n cover of
Chara, Eupnia, or Dotamozeton.
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4, _Methods

To prevent exceecive exnenditure of time and money for tranenortate
ion, the investigation was limited to three of the five unite comporing the
Ronr Tiver Refuge. Trom eix (0 twelve guedrates were estsblichad in each
of thesa three unite; seven midditional stations were sateblished at
enill-boxes, and one at the gates nenr headquarters. Since the study
renorted in thie naver {e merely one nhase of a bBroadar nroject, it wne
immoseible to base ths cholce of sites for stations on expediency in
nlankton {nvestigation,

Peginning July, 1936, the stations were vizited, at intervale of a
few woeks, for the work pertaining to the general program which need not
be discusmed in this paper. OUbservations were contimued until winter
temperatures made fleld activities prohibitively Adffieult; in April, 1937,
work was resumed.

At the time of each visit to the stations within the unite,
nlankton eamnles were taken, where poesible, by draving a ¥o. 20 eilk bolt-
ing Tigeonein plankton net horisontally through the mater; at the epill-
boxee and near headouarters, samples were taken by holding the net in
the nath of the water for seversl minutee, Yo attemnt was made to obtain
rigorously quantitative data concerning nlankton, and the length of the haule
wae somevhat variable; zenerally, it was of the magnitude of a hundreé feet.
Sinee the diameter of the net constituted an apnreciable fractisn of the
depth of the weter, 2 plankton pump would have been necessary to obtain data
cmgerning the vertical distribution of the orgsnisme. In some cases, in-
sufficient depth of the water made 1t immossible to take nlankton heule; in

four of the thirty-three statione, samwplee ¢ould never be taken. In the fall,
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termerntures far below frsezing prevented the taking of samples without
damazing the nlankton net.

¥o work wee done with the nanno-plankten.

The organisms were preserved in formaldehyde and kent wntil the
winter monthe when they were axamined and the syecles lieted for esch
etation and dnte of collaction. Limited time, experience, equipment, and
literature made 1t impossible to identify all orgsnisme enccifically.
Reprasentistive samples from the collection have bmen sasnt to speciasliste
and verifications of identifications are now pending.

The ogecurrences of each epecies were recorded, in chronologleal
order of the collections, on index carde. No attemmt wae made to estimate
the abeolute frequency of the organisme, hut for each oollection, each
epocles prenent was dassed as rare, froquent, common, or abundant,

For the study of geogravhiesl distribution, a table wne prevared
to show the reolative freguency, at each of the statione, of the ssventy
moet shundant organisme, The discuseion (in esction 6, of this paver) of
sensonal and geographieal dietribution is based on o study of ths index

cards and this table.

Liet T i bamed on iZantifications by meand of the following
rublicationst

smith' T+ 18 (algne in gemeral, incl. flagellstes)

T114en°0 (blue green algae)

?aylort? (Ansbaenopets)

Royer® (diatonms)

Ward and Thirmle’’ (Protosss, Cladscera, Copenoda)
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Letayt3 (Ruirovoda)

Verrick and Turner>: (Cladocers and Copevoda)

fyforthe-Sehoenichen® (rotifers)

List IT was prevared by Dr. Prank J. Myers of Ventnor, N.J,, whe
wee kind enough to examine eleven samples. In Dr. Myers' 1iet, the
dircerdsd synonyns are given in parentheses, In the writer's own list, the
orgsniems are designated by the names current in less up~to-date literaturs,
since the author found himself unsble, in many cases, to establish the
rolationship between the orgenisme sean by him and the names listed by
Dr, Hyeors,

M artificisl ker to the common green and blue-sreen nlgse, to the

Copennda, and to the Cladocera collected will be found in the snnendiz,

Salasults
Liet I
Orpanisne collected mt the Bear River Refuge, Utah®)
() Cyanophycese

1. Ansbaena varisbilis Fuets.
Cnly one recoré; July.
?. Anabnens,
Yery rare, July,
7, Annbaenopsie Arnoldii Antek fa. (Philionine form)
Oommon in August-Ogtober; rare in Nov.; @nes not ocour
in shallow stetions of Units 1 and 2,
%, Aohanoespea.
Very rare; July, Sent. in unit 2,
5. Anhenothece.
Vory rare in Clear Lake, ¥ny.
£. Calathrix en.
®are, July.
7. Chrasenoeus.
Rare, July.
g, Glostrichia natans (Fedw,) Rab,
Common July-iugust; akimetes occur throughout the sessoh,

*) There no gpecific name followe a generic mame im this 11st, the exnression
"sp." indicates that the organisme probably belang to sne snscies, and "opn.®,
that they belong to two or more sneciee, while the simultaneocus abeence of
both exvreesions indicates that the suthor does not know whather he is denl~
ing with one or with several specles of the zenus.
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9. Lyngbya.
Yery rare.
10, Oscillatoria eop. (sensus latus),
Treouent throughout the s:ason, decoming incressingly
abundant towerde fall,
11, Merismopedia. en.
Omly one rscord; August.
12, Wigrocoleus lacustris (Reb,) Tarlow,
Only one record; July.
1%, Yedularia Harveyana (Thwaites) Thuret.
Frequent, Jaly-September.
14, Wodularia sphaarocerpa Bormet & Tlshoult,
Only one record; July; om sail; water hizghly slksline
(620 m.p.m. Ca CO;), chlaride congentration 0,049 ¥,
Oxygen 3 p.p.m,
18, Hostoo. ep.
¥roquent st one wintion; July.
16, Spirulina major Kuets,
Very rare.

(n

N

Bocillariene

17. Amphora coffseiforais (Agz,) Tuets,
Only ome record.
18, Awphorm ovalis Kuets,
Rare, mostly in Unit 2.
19, Amphinrors. smm.
Tregquent throughout sesssn, essecially July, Sept, and Qectoder,
20, Asterionella formosa Hase,
Rare; Sent. ané Yov.
?1. Bidfulnhia levis Thr,
Yery rere, Fovember, Hay, April; enecimens obeerved in esoriag
are not fomsil,
22, COemnlyodiscue hibernicus "hr,
Rare, July, Aug., Sov., May., Cleer Lake in May, Aumast,
23, Cheaetoceros, sp.
Prequent in Ausuet; nearly all rocords from Unit 2,
24, (Cocconede. en.
Rare, mostly in Unit 1. Clear Lake in May,
75, Oyclotella.
Trequent throughout sesson, mostly in Unit 2,
26, Cymatopleurs elliptice (Tredb.) ¥, Smith,
Rare; throughout season,
27, Cymatonleurs solee (Bred.) ¥. Smith.
Nare; Wov., Anril, Hay,
28, Cymbells spn.
Fraguent throughout eess'n, except while vegetation ir nearce.
Clear Leke, in May,
29, Diatoms hiemale (Lyngd,) Heidverg.
Frequent in Clear Leke, Yay.
0, Tiatoma wulgare Bory
Rare, Wov., #nril, May; Clear Lake, in Auguet.
31. Toithemis argus (Zhr,) Fuets,
Only one record, July.
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12. Tpitheaia sorex Kuets.
Omly two recorde; July,
33. Tnithemis turgids (%hr.) Euete.
Rare, thronghout seneon,
3. ¥pithemia zebra Kuste.
Rare, throughout eesson; only one rscord from Unit X,
5. TFragilarie en.
Rere; Anril, May, Abundsnt in Clear bake; Moy, Aug.
26, Gomphonema spp.
Prequent, July-Auguet
37. Fantwechia amohiosys (%hr.) CGrun.
Very rare.
78, Vastogloie Smithii Thw, Var, ?
Yery rare.
39, Yelosira
Rers, throuvghout the sesssn, sporsdicslly frequent in ¥ay.
%0, Waviculn op. (nensus latus)
Rare, throughout the eeason,
1, Witerchia swm.
Rare, throught the sesson,
L2, Pleurssigma sn.
Frequent throughout sepson, sep. Aug., Oot,
43, Rhoieosphenia curvata (Kuste.) Orun,
Very rare.
k4, Bhodalodis gioba (Bhr.) O, Muell.
Tery Rare.
45, Rhonelodia ventricoss (Kuetz.) O. Muell.
Precuent throughout the seseon,
%6, SBgolionleura mnaisonis Grun,
Frequent inm Unit 1 and in northweet nortion of Unit 2.
U7, Surirella Boileysns Mac¥ny.
Common throughout Refuge, eccure in 80€ of the eollestions,
4g, Surirells ovata Kuetz,
Prequent throughout the Pefuge.
49, Surirella swo.
Hare.
50. Eynedra spp.
Preeuent throughout the Refuge
51, Terneinoe masics Fhr,
One specimen ssen, May,
52. Tetracyclue lacustris Falfe.
FPare in Clear Loke, Auguet.

Chloraonhyceae

§3. Bulbochaete. ¢p.

VYery rare, July.
54,  Oiadovhors.

Fraguent as pioneer on barren areae,
55. Cleeterium sp.

Very rare.
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Cosmarium epn.

Frequent in July; rare im fugust.

Mdorine elegans Thy,

Ogensionally nrerent throughout eease n; snoradieslly
frequent in epring.

lougeotia sp.

Rare, Clear Lake in MNay,

Oedog mium srp.

Prequent July, Sept. present throughoutl season,
Pandorims msrum Bory

Freouent; July, August.

Pedinstrun Borysnum (Turp.) Yenesh,

Frequent throughout the season,

Pediastrur dunlex Heyen,

Yrequent in November, rare in May.

Pediantrun duplex Meyen var. olathratun (A. Zrown) Lagerh,
Precuent throughsut sesson, except vory rere July and August.
Pedinetran durlex Feyen var. gracillimum V. & 0,8, Vest,
Tare, July-August.
Peldiastrus funler Meyen var. reticulatum Lagerheim,

Comeon throughout efeason, except in west-end of Unit I, nnd
during Sentember snd early October, rhen thie variety was
not found st all.

f6. Pedisstrum integrum Naegeli.
Rare. October, Hovember, all eollections fram Unit 2,
67. Pedlnstrum tetrae (Thr,) ®alfe.
Only one racord, July.
£8, Eoenedesmas bijuen (Turp.) Tarerh,
Very rara.
£9. SHcenedesmns dimarohus (Turp.) Fuete.
Only oune record.
70. Seenedesmas auadriceuda (Turp.) DeBrebd,
Eara, occurring throught the seamon,
T1. Scenedeswce sp,
Very rare.
72. Schroederia sn. ¥
fare, mostly in Sept.-Oct.
73. Spyrogyra.
Rare; common in Clear lake; May, August.
. Staurastrunm en.
Yery rare, fug.-Nov,
75. Stigeocloniue sp.
Abundsnt on wooden etske, July.
76. UMothrix sn,
Rare, Nov., ¥ay,
77. TVolvox ep.
Cne epecimen seen, ¥ay.
Protozoa.

78.
79.

Coratium hirundinella (0.P.H.) Sghrank.
Very rare, Oct., Fov,, early snring,

Terepyxis T
Atteched to Harshia only, rarve,
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1%
80, Difflugin ?
Yery rare, throughout Refuse in November, April, May,
Z1. Dinobryon sertularia Thr.
Very rare, Oct.-Vav,, May,
82, Tuglema sp.
Fare in epring and fall, sporadically mdundent in summer,
forming green or red bloome,
83, Glemndinium ?
Yery rare; October
g4, Peridinium.
Very rare; Cctober, Aeril; Clear Lake in August,
€5, Centropyxie asculeata Stein,
Tare; July, ¥ov.
85, Vorticella.
Only two recorde.
Retatoris.
E7. Anuraea sculeats Thy,
Present throughout sesson; very abundent fent., Hov,,
sspecially in resions distant from headguarters.
#8. Anurpea cochlearie Oosse.
¥requeht throughout meason,
89, Arthroglens Imetkeni? Tergdl.
(mly one record.
%0. Aenlanchna sop.
Rare,
91, OArachionus Bakeri war. 1
Vary rare,
92. TArachionue pala swnhiceros FThr.
Frecuent, except in Unit, 1,
93, TBrachiomus pals var, ?
Trequant; epring, until July,
9%, BHrachiomue urceolarie 0. 7. Huell.
Comuon July-Oct.; oceurs in Clear Lake.
95, 3rachionus snp.
Frequent, July-Oct,
96, Cathypna luna ¥hr,
Frequent, Vsy-iug,
27. Cathyons unsilete Gosse,
Only one reacord.
98. Colurus leptus (oeee,
Rere; July, fept.
99, Jistyla sp.
Only ome record.
100. Tuchlenie spp.
Very rave; soring snd summer.
101. Pureularia forficula ¥ ®hr,
Only one record.
102, Lanmdiells acumineta (¥hr,)
Only one record.
103. Lepadella patells (0,F.H.)

Trequent; July-iugust.
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108, Lomadella so,

Rare.

105, Monostyla lunaris Fhr.

Only one record.

106, Honostyle tuadridentats Thr,

Common; July = Aug.

107. Yomoetyla spn.

Common; July- Sept.

108, Noteus militaris The.

Common; July, August; freauent in lMay; perhane sensitive to
ealte.

109, ¥othalea etriats Fhr,

Common; April

110, Yothalea etrists acuminata Thr.

tbundant, Oot.- Bov.; common, April- lay,

111, Yotommata svn,

Pare.

112, Pedalion ep.

Qommon, July= Sept. Very rare. Oct., Nov., Way,
Clesr Lake in August.

113. Polyarthra platvpters ¥ar,

Common July, Aug. frecuent Oct., Fov., Anril-Vay,
Clear Lake, in tumst.

11%. Rattulue,

Prequent in August.

115. Selpina brevisnina Thr,

Very rare.

116. Salpina ventralie Thr,

Very rare.

117. Synchaeta epp.

Gommong Yot., Nov,

118, TPriarthra longisets Thy,

Common July- Sept. Yery rare Octeber, Nev., April, Hay.

Cladocsra.

119. Alone coetata Sars,

Sporadically frecuent throughout the fesson,

120. 3Boswmina.

Rare throughout seeson, Unit 2 and west end of Ualy 3%,

121, Ceriodanhnis 8p.

Yery rare.

127, Chydorne sphaericus (O.7.%,)

Rare; July, Aug., ¥av. Clear Leke in Mry,

123. Danhnia longisnina (0,7.4.)

194, ni
125, B

Rere; July, Vov., Yay,

snhonoeons brachyurun (Lieven)
Freguent; zecond half of July.
anhanosone Leuchtenberglaman Fischer.
Only ome record; July.

126, Dunhevedin setigera (Birge).

Yery rare; July.

127. Fureis latissime (Yursz).

(94

Only one record; April

i
A

T



128.
129,
1%.
13.
132,

133,
1%,

«lle

Latonopeie sp.
Eare.
LayAigia quadrangularie (Leydig).
One recordj Vov., 19?2
¥acrothrix laticornie (Jurine).
Rare; Nov., May.
Veerothrix voses (Jurine).
Very rare; July.
Hoine affinis Birge.
e t May: sbundant in shellow woter, east end of
tmit 3.
Meurszus.,
Very rare.
fiimoceptalus,
Yery rare.

(2) Oonenoda.

1.
136,
137,

138,
17,

k0.
141,

k2,
143,
1,
145,

146,
147,

1kg,

Canthogamptue ep.
One snecimen sean; May.

Cyalone nhaleratues Koch,
Trogquent at one etntion; July.

Cyeclone serrulatus Pischer,
fporadieslly frequent July, Aug., loril, fay, Clear Lake
in May.

Oyclops eignatue Foch,
Only ome record; ¥ov., 1932

Oyclops viridis Jurine,
Avundant in spring; thies species is probably responeible
far most of the records of unidentified Sveloms,

Cyclope sym,
Praquent throughout 220800,

THeantonus Judayl dareh,
Common throughout the season; very abuadant west end of
Unit 1 in ¥ov,; probably the organiem of most or all the
unidentified Diaptomus,

Diantowms novemexicanus Herrick.
Fremuent st ons etation; July.

Piaptowus nudus darsh,
Trequsnt st one etatlion, Sugust.

Tisntomus esicilis Forbes.
Only dme specimen, Kay,

Dinptomus eigni¢euda? Lilljeborg.
Only one record, Yovemder,

Diantomus svp.

Yarshia albusuersucneies Herrick
%are throughout sesson, but frequent in most collections
from Usit 1, Guad, 1, and from spillebox T=4/7, Teusles
bearing m-au in May.

¥arshin breviesudats HSerrick.
are in Auguet, frequent in May. Not recordel from Unit 1,
Creer Lake in Yay,

*) Identifieation confirmed by Dr. Charles 3. Wileon of Testfield, lase,
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(H) Hiecellansous.

149, Chmetonstas enormis ? Stokes,

One record only.

150, Oetracoéa

Vrnmc'in ehallor water throughout the season,

151. Phyllonoda (inostraca).

Two females collected in Unit 1, Station 1, Awril.

152, Yematodas.

Present throughout seseon; freguent in soring.

153, Tribonema sn. 1

1.
8.

9.

10.

11.

12,

13.

1k,

TPressnt Jgtaber-November; rare in May.

LIBT II
Rotifere identified by Dr. V.J, Vyere
Asnlnnchna seiboldi Leydig.
Asnlanchna silvestrii Peday.
Asnlanchnorue hyalinue Harring.

Asplanchnosus »alticeps (Schrank).
(Aeplanchnonue myrmelsa)

Brachionus 2ngularis Goese.

Brachlomus calyciflorus amphiceres Zhrenberg,
(Brachionus amphiceros)

Brachionus angularis csudatue (Bsrrios snd DPaday),
Brachiomus budanestinensis Daday.

Brachiomus capsuliflorur entzii (¥rance).
(B. bakerii enteil)

Brachionus patulus Vueller.
(Brachionus nilitaris)

Erachionue plicatilie Nueller,
(R, muellerit)

Braghionus urceus Linnseus,
(B, urceolaris

Cenhalodella gidba (Threnberg).
(Piaschiza zibba)

Dicranophorus forcipatus (Yueller),
(Diglens foroinata)
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Diurella brachvura Gosse.
Diurells dixon-nuttalli Jemnings.
Diurella Tigris (iueller).
Fuchlanie dilstata Ehrenberg.
Puchlenie pyriformis Gosse.

Pilinia longiseta (Threnverg).
(Triarthra longiseta)

Hosnhora ehrenbergl (Threnberg).

Keratella cochlearis Gosse.
Anursea cochlearis

Keratella cochlearis v. tecta (Lauterbora).
Anuraea tecte v

Feratella quadrata f. divergens (Voight).
(Anursen sculeata divergens)

Keratella valga (Ehrenberg).
Anuraea valga

Feratella valga f. brehmi Klausner
Keratella valga f. monetrosa (Apstein-Barrios and Dnday).

Lecane luna (Mueller).
(Cathypna luna).

Lenadella patella (lueller).
(Metopidia patella).

Honostyla bulla Gosse.

Monostyla closterocerca Schmarda.
Monostyla eormuta (lueller).
Monostyla quadridentata Fhrenberg.
Monostyla thalera Harring and Myers.

Mytilina ventralis (Ehrenberg).
(Salnina ventralis)

Notholea striata (Mueller)

Notholca etriata acuminata (Zhrenberg).
(Notholea acuminata)

Polyarthra trigla Ehrenberg.
(Polyarthra platyptera
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Pleurotraocha vetromyzon Ehrenberg.

Pedalia fennica v. oxyrus (Sernov).
(Pedalion oxyure)

Rataria rotatoria Pallas.
(Hotifer vulgaris)

Synchaeta 1ittoralie Nousselet
Synchreta msctinata Threnberg,
Synchaeta tremula (Maeller).

Testudinells patina (Hormann),
(Pterodine patina)

Testudinells patina intermedia (Andersonm).
(Pterodina intermedia)

Trichocerca cristata Harring.
(Rattalus csrinatus)

Prichocerce vueilla (Jennings).
(Rnttulue pusillue)
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Shemisgry

The following data concerning the chemistry of the water are
included for the sake of interest; the methods by which they were
obtained w111 be reported in a khter account. Correlation between data
on chemistry and data on plankton must neceesarily await the collection
of further information.

The water at the Bear River Refuge gemerally has a pfl of 8.0
or higher, except in a few pleages whers aquatic vegetation ie ecarce
snd the alkalinity high. The higheet !l recorded with assurance of
accuracy i# 10.1; other data leed the author to believe, however, that
the p¥ often mmohu and sometimee reaches 11. The pfl ie higheet
during periode of photosynthetic activity.

At hendqusrters, the total alkalinity vardies between 268 snéd 717
parts per million, excressed as celelum carbonmate. Within the unite it
varies between 100 and UOD parts per million, except in very shallow
water of high salt content., Low alkalinity is generally mesocisted with
dense vegetation, high pH, and high oxvegen concentration,

The alkalinity to vhenolphthalein varies between zero and 79 parte
per million. In general, the higher the total alkslinity, the lower ie
the alkalinity to phenslphthalein.

The chloride congentration varies between 0.00% ¥ and 0.2 N,
although, in excepticnal cases, a concentration of 1 ¥ - may be anprosched.

The slkalinity, pH, and salinity relationshine are in accordance
»ith the findings of Bushrer and Williams® and of Broamesle?, whose
experiments indicate that the presence of chlorides incresses the solubility
of ¢-leium carbonate, but decreeses the extent of ite hydrolysis,
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The oxygen concentration in the surface water is usually near
saturation or higher. The temperature of the water seldom exceeds 27° ¢.

The meximam recorded is 35° C.

€. Discussion

It is of interest to note that the following organiems, which
the writer has found to be common in this geographiecal region, were
eeldom, or not at all, found at the Bear River Refuge: Conochilus
unicornis, Hothalea lonzisnina, Danhina longispina, 2. nulex,
Goglosphaerinm evv., Aphanl-omenon flos-asuase, Rinobryen spv., Iabellaris
evo., Fragilaris sop., Asterionella formesa, Rhopalodis gihba (revlaced
at the Bear River Refuge by B. wepiricosa), Cosmarium spp., Staurastrue
spp., and Ceratium hirundinella.

The following organisms are more or less peculiar to the refuge:
Anabaenopsis Arnoldid, Biddulohia lavis, Chaetoceres sv., Crclotella,
Scoligpleura peisonis, Surirella Baileyana, 8. ovata. Riddulohls levig is
typical of inlend salt waters. Chaetoceros is a marine genus; one fresh
water species is reported from Devil's Lake, North Da™ota (Flmore) .
Scolionleura peisonis, according to 3oyer,1 is peculiar to salt lakes.

A few species occur commonly throughout most or all of the season,
as, for example, SurirellsBallevana, $. gvata, and Anurses cochlearis.
Yost species, however, exhibit more or less marked neriodicity, as
Anabaenonsis Arnoldil (common in August and October; rare in November;
not observed at other times), Nadularis Harvevana (freauent in July and
Sentember), and Cathypng luna (freguent in May and August). Anuraes
aculeata and Marshia albucuerduengis occur throughout the season, but show

a marked increase in number, the first as the temperature drops below 20° C.

in fall, the latter in epring. The abundance of floeotrichia natans
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2. Fey to the Copepoda common at
the Dear Biver Nefuge

Semaration into csphalothorax and sbismen Jistingt —ewe %
fgparation into genhalothorax and abiomen indlemtingt - 2
2, Antennas of & sasments ~Senthoanmotas

2, Antennoe of 6 sagments Unrshis %
Caufal sotne fused at boss Ha.slbuanarousnsls
Coudnl wetse not fused at baee . Drevigsulats

U, Antennas of 28 or 25 segments Diantorun

4, Antennse of 17 OF fewer Sogmifils eee-sewecsseeemes  Opolows 6

Antegonne of 17 sesmente; furess withsut row of epines=-0. yiridis

Antennae of 17 sasmente; farcse extermally with &

fine row of spines

S sarvulotas
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coincides with the precence of agquatic vegetation, which servee as
mechanical sunnort, and with high temperatures. The akinetes of this
epecies are well dietrituted throughout the refuge at sll timee,
Dedalion #n., very common in lete July, was not collected within the
refuge earlier than May 16, (temmersture 29°C.), nor later than Uctober 4
(temperature 17°0.). One later occurrence at the hesd gntes is recorded

for this enecles (Hovember 1, temperature £°0.). Nathalos siriats

scumineta mede fte anpearance on September 22 (temperature 2270, at time
of collection, § p.m.; sverage temperatures on that day well below 20°C.),
sne week before the sutummal fresh water sunply was available, It ie of
interest to note that, as the season progressed, this rotifer ammroached
nore and more a form lutornodh;.o batween the variety omd N. gtriats nroper.

The measonal and geographical distribution of Noteus militaris is
worthy of pnarticular attention. Only once was thie enecles collected in
Unit 3 (chloride concentration 0.031K¥), and once in Unit 1 (chlerides
0.084), Trom Unit 2, the orpganism wne recorded nine times. A1l but
one of these collections had been from water with s chloride concentration
of 0,031 ¥ or lees., At the excentional etmtion, the chloride concentration
had risen from 0.008 ¥ on July 24 to 0.073 ¥ on August 22, On July 2l
lotsus militaris hed been very numerous; a few individusle wave etil)
present on August 22. It should be worth while to etudy the behavior of
thie organism, eince it is easily recognized and may, therefore, be a useful
indicator in the study of brackish inland waters.

Diantonue Juldayi is rare in the enring and summer. During October,
its nusber experiences 2 very remarkable incresse. On Ogtober 25, the
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suthor, visiting an ares in the northeamst portion of unit 1 (denth 9
inches, temnerature 13.5%°0. chloride concentration 0,083 1),

eotinnted the frequsncy of this organism to be of the order of magnitude
of fifty individusle per liter of water.

The fact that the micro-biota of the Besr Piver Refuse is an
aggregate developing within the erea 2nd is not merely "washed down®
by the river is evident from the differences betweern collectione from
the river at headquarters and collections from the ather stations.
Arterianslle formoga occurs more commonly near hesdquartere than at any
other station. Surirella Hsilevana, £. avpta, ené Zrachionus ugeolsris
are sbeent from Muéqﬁrtnn at times when they occur within the refuge.
The following organisms were never ohserved at hesdauarters, although
collections weras made at such times that, should the organisme originate
before the wnters enter the refuge, they could mot have escaped sttentiont
Annbaenoneds Arnoldil, Nodularia Harveyana, nmmmm hibernicus,
Somphonama, Bhopalodia yoniricosa. fcoliovleura peisonis, Sathynpa luna,
Alona goatasa, and Harshie albucuerauensis.

Yost enacles that ocour with any degres of frequency were found
throughout the ares studled. A remarikable excention ie Anshosnoneis
Arnpldii, which, being very common over r period of several weeks, was
never collected at certain eiations,

Pxcenting the sates at headquarters, mo single station or group of
stations can be set apart as different from the others in the suslitative
composition of ite plankton with respect to mors than ome speciee. Snecles
that are recorded ar rare, however, are more likely to ocour in the central

and eastern portion of Unit 2 and in ths west end of Unit 3 than elsewhere.
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Thie indicates that most of the commom organiesms at the Bear River
Refure sre able to sacceed under & wide renge of conditions, but that the
environment presents tireshold values of selinity or a2lkalinity to the
rarer orgsnisws. Tvidsnce for this is aleo offered by the facts that
many of the orgmiems rare at the Refuge are cowmon in other waters of
the geopraphiesl region, and that the aress netsd for sbeence of the

rerer species also show 2 poor cover of acuatic vezetation,

Zo Sumpary snd Conclusions.

The snewer to the question "Yhat are the microsconic srganisme
occurring at the Bear Eiver Tafugel™ cannot well be given in a form
more condented than that of Liste I and II on nages B and 15, resp.
The followine stntements werely nresent a summary of sdditionmal facts
dotermined more or less incidentally, during the course of the investigntion.

1., OCollections of plankton taken st different times of the year
=t the Bear River Kigzratory "aterfowl Refuge were analyzed.

2, 'The distridution of the common plankton organisme nt the
Bear “iver Refuge is nesarly hamogenenus.

3. Bome of the organiems collected are brackishewater snecies,

4, Some spaciss cecur throughout the season, otheps during a
more ov less limited period of time.

5. The presence of the rotifer Hotsus militaris in waters of the
Bear Wiver Refuge indicates that the chloride concentration of the water
ie probably delow 0.05 ¥,

6. The planiton at the Bear "iver Refuge iz qualitatively

different from that of Jear River.
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Anpendix

A, Xey to the green and blue-green slgaes oommon

2% the Bear Tiver Refuge.

Cells with nuoleil and »lastids

Celle without aucleus and plastidet color often
blulshepreen o

?. Tilaments without heteracvets, cells cvlind-

riecal or disc-shaped

2, Pilamante tspering, with heterscyete at one
end

2, Tilaments more or lese streisht, with inter-
ealary heterocyetis

2. Pilements in circles or snirals, with one
heterocyst at esch end

fingle~colled

Colonial -

P4 lamentous

%, Tilements branchod

K, Tilements eisple =-—ew

Chloreplastide one to severzl ppirzl bonds ~-eewmee

Chlororlastid reticular
6. Cells 1€ or more, in wotile spkerical colonies

£. Colle four or eight, not forming n cirenlsy
vlate s

6. Cslle ususlly 1€ or more, forming e circular
nlate

Plate entire

Piate perforate

Shloronhvesns 3

Cyenovhycese 2

LQadorhors

Inirogers
Sadasaniua

fcanederong

Eedisztrun
L. Porvopus
£ duplex

The eegregetion of this svecies into vuiut{r denends

on the size of the nerforstions: eee Cuith
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€. Cells angular by mutusl comprersion weee-ceeces Pandorins
€, Cells spherical Zudorina
Celle arcuate, without constrietion wew-ecececmcewe- QClosterium

Cells with constriction separating two symmetrieal
semi-gells

10, Semiecolle with procertes e w-eecsmeecccceses Spurastras

10. Semi-celle without nrec Losmarinm

10
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B. Koy to the Cladocera
collected at the Zear River Refuge

Both rani of the antenna 3=jointed

Torsel ramue of the antenna Le jointed, ventral ramus

= Jointed -

2. Abdominal claw with T snines -

2. AblZominal claw without epines Bianhanosoms

£hell with long terninal spine

Shell without long terminal spine

b, Antennulse large, fixed, TValwves with short
enine 2t lower posterior corner, we-eeeccaeeens

4, Antennules 2mall; if large, nttached at ventral
vide of head, freely movadle mecewececocann aoa

Antenmmles small, covered by rostrunm eeecceccce-ess-eSimscanhalng

Antennulens smell, not covered by rostrum; head

small, congpicuously denressed - Sardiodsnhnin

Antennules large, fresely movable

6. Pont-sbdomen straight and narrow; claws
with gecondary tooth in middle —wececccccca —a

6. Post-abdomen broad, with clusters of largze
spines

f. Posteabdomen otherwise

Animsl cireuler in outline
Animnl more or less alongate in oulling we-wwecocnen

€. Rostram exceeding the mntennules markedly, claw
with two basal snines

&, Rostrum not sxesoding the sntennules marksdly-e

Valvee with snine anterier to lowey nosterior corner

Valves without such spine
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C. Key to the Copepoda common at
the Bear River Mofuge

Semaration ints cephalothorax and sbdomen distingt —=-e it
Separation into cephalothorax and abiomen indistingl ~- 2
2. Antennae of 8 sesments Santhogamntas

2. Antannne of § pagments Marshis 3
Cauflal setne fused at base -E._slbuguerenensis
Caudnl eetae not fused at Vase we~~-w-e-wseew--—li, brevigsudata

%, Antennae of 24 or 25 segments Diantomue

%, Antennae of 17 Or fower Segnonts wee-wemcewssemees Crolons 5
Antennae of 17 segmente; furcns without row of epines--0. yiridis

Antennne of 12 segmenis; furcee externally with a
fine row of spines 0. gerrnlstus
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