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CHAP'lllR I 

nmtOOUOTION 

SCOPE OF mE HtOBLEM 

fbe intent of this stuey- has been to exanxine the periodicity of 

cet'tain k::iJ14s or pltmkton in Salem Lak$ and the factors ai'feetil'.Jg their 

psriodicity. 

Our underetam:ttJg ot plankton itJ, limited. f.b.is is eapeciall.T true 

ooneernitlg plankton periodicity and the .factors affecting this perio. . 

dic:Lty. Brown (p. 223) noted as e&rl.1' as 1908 that in order to 'lUlder• 

the fluctuatA.ous seen 1n algal po1'Qlationa1 one mu.st stu<tr the 

el.gal. growth at fl-e<Pen'b intervals througbou-h the year, noting such at.-

.ta.ctors es the d.ii'f erent .species present, their relative abw:J,. 

dance, amount of light, teiqperature, etc. trBu.t, 0 he stated, "little 

cAl"etul and qstematic studT has been devoted to this subject.• In 19.31 

frescott (p. 5) stated that "the algae Qt a gi"Ven region, in rm:/' event, 

are u.sually- the least known pl.ants o£ tlara. 11 These 

might to include the total plankton comrnmd.ty"' 

It is hoped that the present 1till co.ntribute to our und.er-

standin.g of the factors atteeting the .tluotuatJ.ons of plankton organ-

isms and the extent Df th$ influences. 
HISTQUCAL BAOKGRCJmm 

Victor Hensen t'iret used the term •plankton• 1n 186.7 to include 

all minu.te animal•1 plants,. and debris suspended in naturel waters 

l 
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(Ruttner, 19$2, P• 94J Welch,. 1935, p . 4) . Ruttner (19$2, PP• 94-105) 

restricts the dettm.t,ion to include onl7 thoee argan:t ems w.hicb are 

free--1'loating, Which have the ability to carr.y on metaboli• and repro-

dnct1on, and wh:tcb are eitJier producers (autotrophic plants) or eon-

eumere ot organic matt.er, or both. It is thie restricted which 

ia in this study. 

A.cccrd:iJlg to Ruttner (1952, p. 9.3),, the t'irst plankton studies 

resulted tt-om the el'"amination ot the stomach contents o£ animala tie of 

accidental f:tnding1 of :tcrms. that had wandered into the lit'toraJ. zone. 

Johannes Mhler $d$ the .first detailed studies ot plankton in 1816 

when he gathered plankton by means of a fine-meshed net and studied his 

sQmPles mia.rosoopie.ally (Ruttner, 19$2, p . 931 Welch, 1935, p . 4) . 
" techniq11es have b(roved great'.cy' since the time of Ml.1ller, 

our knowledge of plankton eamiamitie• is still limited. 

SALEM LAKE 

Salem Lake ia located along U. s. Higllwa1' 91 just. southwest of the 

bUeinese centet' ot Salem,. Utah. The main bodw' of the lake lies to the 

south o£ the bigh'tla.y and ie connected to Lc$-er Pend on the north of the 

111' a catial (se.: Figure l) . The present lake 1a .fed br numeroua 

springs, evid&nt at the extreme POU.th end, and by dr;imge 

from the surrou.nding .foothill.a. The lake was formed 1n 1856 by damndng 

the spring.fed st:tteam then present (Faux, p . Hl91· 11df, 1947, 
p . 4601 Tqlor, l9S4, p . 2) . The dam was expanded and strengthened 

the following ;rears and became in the In 
-

the late 1930•s :u. s. Highwq 91 was built across the lake jut sou.th 
-

. of the ariginaJ dma. It now eervea as the dtml. 
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G),®,Q),@,@, ® , (J) = Collecting Stations 

Figure 1.-Map of Salem Lake, Salem, Utah 

Salem 
Lake 



'l'wo irrigation co.nals an the north or the drain lake. 

West Canal ia the larger or the two and le vea fran the \\lest end or the 

lake• East Ditch• which is smaller, leaves tran the east ond of the 

lake. A third oanal drains in a nortbwosterly dirootion rrc.m the oost 

end ot Lower Pond. 

The Salem Lake was chosen for study because of the variety of 

oond1tions offered. the abundant alzal growth, the ease and oonven1enoe 

or aoeess, and the limitod amount 0£ :tnronn.ation a.vailable regarding 

plankton cyoles of the lakee Mo published aooounts of detailed plank• 

tcm etudies rran thiQ la.ko were found. Only one unpublished account 

wl8 round (Thanas, 1941). 



CftA.PTm II 

:pol{S AND MATmIALS 

Seven collecti..ng ata.tions were located at different sites 

out the lake ( see Figure 1) . Detailed study was restricted to Station 

#l, which was looated in a narrow portion of the lake and which bad an 

average depth of about eight £eet. A slight Ct&...1!Tent nowed through 

tll1$ station toward the nortm1e$t. 

CoUeetions were made periodically from the fall ot 1955 through. 

the ·winter of 19$1 :f'ram the surface and bottom waters of Station #1 .. 

Surface smnples- wet"e eoUected by of a plankton net equippoo 

with a 110 ml. jar. The net was thrmm &om the boat and dratm across 

the eurfaae watei-s .for twenty feat. Bottom samples were 

obtai,ned by u_se of th& speeial colleeting jar illustrated :1n Figure 2. 

'.rbia colleetion jlil.r was made .from a. $00 r..U. . bottle vbich was weighted 

vi th a piece of iron pipe to insure sinking" A two-.b.ole stopper was 

placed 1n the mouth of the jar and ua.s :fitted with two corks., Which 

were attached to a cord. A graduated ohain was fastened to a smaller 

chain to the jar. A sample was obtained by lowering the jar 

b,y· the chain ·to the desired depth and poJ.ling the corks, thus allowing 

the water to enter the jar. When the jar was tilled, it W$ pulled to 

the eur.taee and q>tied Uito a llO ml. colleet.irlg jar• , 

The aamplea thus obtained were :into the la.btratO'J.7' 

ware first tet;ted b7' meano Of a Beckman pH metEQ." to deterndne the pH. 

5 
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u----+--.1.----1----- F 

A = Cord 
B-= Corks 
C = Two-hole rubber stopper 
D =Iron pipe 

-----1i.----H 

E 

E = Tape 
F = Chain attached to bottle 
G = Chain to suspend jar to desired depth 
H = 500 ml. bottle 

Figure 2.-Collection jar used for obtaining samples from bottom stations 
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The eamples were then centrifuged at .3000 r .p.m. for two minutes . 'lhe 

concentrat$d samples ttere preserved in a 4 percent .t'ormal.in eollltion,, 

.one of the better plankton preservatives according to West and Fritsch 

(1927 J P• J.4) andr Welch (l9h8,. p . 271) . Each preserved sawple was 

iWced at, the time Qt Two dX"ops Vere placed in 

a dept-ess:U'>n elide and covered with a circular coV'er slip having a 

diameter of 22 mm. 1!his am.QW1t ot sample filled the depressi,on and 

extended to tihe edges of the C<mil'.I? sU.p. fhe enttre sample under the 

cover slip was examined mieroecopicalJT, and denait)r counts We:t"e taken 

of the more COJl'JID01'1 species and of the total popU:l.ation. Duplication in 

counting was avoided by' usil:lg a meehanical etage to scan ea.oh QZtple. 

Density in this refa's to the actual number o£ ind.1viduale ot each 

species preseat in a g3.ven sa.nple aa detem.i.ned from single-slide exami-

natione. Total popU.lation refers to the total number o.f inlii'9'1dllale 

present 1n the species studied. Per,cent density caleula.Uone WE!l'e made 

from the density data of each sample. Pai:-cent density as used :1.11 this 

Stm\r to that peroent of the total which i• made up 

of a given specj.es or pllTlum. Density and percent density Q&loulationa 

Wet.re also made far 'the dit'teent phyla studied. They include onl1' the 

speed.es eouidered in this :report. nie densiey cOW'lts were made on the 

.f ollQWing baaisc (1) eaQb indi'ddual cell 0£ Anuraea cocbl.ea:ria Gosse, 

g .. atiuln (o. F. M. } Schrank., IJP• , and co.-.iut11 IP• 

was counted as one individua:LJ (2) each coJ.oiv of Pediutrwn 

(Torp. ) Meneghini.. (Tttrp. ) fie Brebie,son, 

Agterionella .fOl'W'>ea Halsall, Mer;ieoRe$1pa eleene A. Br., --oscW..tgia 

±!:e9!a Ag., and Din.o;tr:ypn sertula:rea liht'. was coanted as one indi"fidu.al. 
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Pet"eent £'1•eney data were rac:orded far both species and pb31a,. nie 

term percent trequenq in thie etu.d1' refers to the percent Of ramples 

in 1lh1ch a species or ttas presmit out of the total. wmber of 

saniplea taken. Sixteen surface Bmlq>les and sixteen bottom samples ver.e 

collected. 

The ausol.vecl content of surface bottom waters was 

estimated periodica.l:q by means c,t the moditication ot 

. the W'inklsr Method (Welch; 1948, PP• 207· 2ll) . 

Tbe temperature of the water o£ each sample 11a& :recorded at the 

t1me ot collection by meanl ot a T¢or maldmum..mtrthmun Fahrenheit 

'f;hermonteter. !'he tetrq)erature of the a.tr was 6\lso taken at the time 

0£ each .collection by' the same de'V'ioe. readings were then 

oonvel'ted to degrees 0.enti&rade and recQ.t"ded. 

TUrbidi:w was taken bT meamr ot a Seoobi Diak. Thie 

reeords the depth to 'WbiQli light ..,.. be seen to penetrate the water. 

ACtual.ll' it reco.rds the limit or Visibility of Ught (Welch, l,948, 
' 

P• 159) rather than the depth to 'Which light penetrates. 

The depth fX'om Whioh the bottom u.mples were taken 'waS reccrded 

ill feet and inohes at the time of each collectioth depth et the 

sur.faee Qollect:t.ons include approximate:J.T the f1rst foot of SlU'taoe 

water. 
The date and time ot dA'q' were recorded by standard means . 'lhe 

brigb;tness. ot the da,- wee .reccrded on an «rl:d:t.r.,- scale espe<dsl J.,. 
e$tabliahed for this The Slc;r condiM.ons pre'V'alent at the time 

ct the collectione were g:J.ven the rating$ of (l) stO'J:'JtW', 

(2 ) 'Vm7J" overcast or c10\ietr1 (3) overcast or (4) br.i,gbt though 
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clwdy, CS) bright and cl.e$r with TfJt'Y' high thin overcast, 

( 6) ·'tright and clear, and { 7) extremal¥ bright and clear .. 

other biological a.nd data such as UllUS\la.l dieturbances, 

et'C. Wet'e gathered by personal observations and c-onta.ct with local 

:residenttt. Local histories provided the necessaey' bi#torical background. 



CHA.Pm. Ill 

!XllHXlEN IO?l CONOEN'l.RATION 

!he Pi of the surface station varied from 7.7 to 8.4 (see ·Q:raph 1) . 

The JfI vae aboVe a.o during the tall, winter, and spri%lg and. below a.o 
during the SWllD1el" mcnths. The PI was lwet in the bottom 

waters than in the surface lf&ters in instances> al.though it tollosr:ed 

a OYt'le of variat!.on aimilar to that 1n the sur£ace waters (S$e Qrapb l) . 

It wae low in the fJWlltl1er and higher during the tau, winter, and 

!here was o.ne exception. hi. Febr'wtr',y the lit dropped in the hot\OlU 

waters while it rose :bl the surface waters. 

DISSOLVED OXIGEN 
Dieeolved Q"X"ygen con.tam; was take from :t.a'be S'WllDS1' of 19$6 through 

1'1.te winter of 1957 (see Table l). There was a. slight, but in-

crease tram late summer through late v:tnter in both surface and bottom. 

i'he dissolved t't&'31en content e£ the botifom waters 1la$ slishtlT 

lower than that ot the su.rtaee waters in l\'l.Ost instances. 

The turbidity ot the watel' ranged from Ql'le foot eleven trmhe8 to 

five feet idne inch-. Ch-aph 2) . The turbidity waa highest in 
' 

A11gliUft and lowest in of 19$1. 

DEPm 

10 
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8.5 
8.4 .._ - ,..,.,..,.'"", -8.J --- / \ -- \ / 

\ / 
8.2 \ / 
8.1 \ / 
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Bottom 
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7.3 
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rl ro rl ro N 

Date in Two-week Intervals 
Graph 1.-pH of surface and bottom waters at Station #1, Salem Lake 

18 lmg. 1956 
13 Oct. 1956 
27 Oct. 1956 
10 Nov. 1956 
1 Dec. 1956 
15 Dec. 1956 
1 Jan. 1957 
16 Feb. 1957 

4.5 
6.2 
6.1 
6.6 
7.0 
6.1 
7.4 
8.9 

3.14 
3.46 
3.32 
3.69 
6.45 
3.41 
3.82 
5.56 

4.1 
5.2 
5.6 
7.3 
6.8 
6.3 
7.5 
7.7 

cc 1 
2.83 
2.90 
3.05 
4.08 
6.27 
3.49 
3.87 
4.81 

Table 1.-Dissolved oxygen content of surface and bottom waters at 
Station #1, Salem Lake 
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Bottom aamples were taken from bel.Qlf the boat at the. same time 

that the surface samples were beil2g taken. 1'he depth ranged .from 

eix feet e:t.gbt inches to n:lne teet eleven inobu (see Graph 2) . 

average depth was seven .feet ten inches. The average depth of the 

other stations :Lnvesttgated Figure l) :Wt not repdt'ted he.re were 

(l) station u2. tou:r £eet four inches} (2} Station #)$ eight feet 
one inchJ (.3} Station #4• nine feet two inches1 (4) station IJrJ, 

fift .teet one inahJ (5") station IJ6J five teet tMo indieaJ ( 6} Station #71 

seven feet.. 

mm OF COLLF.ci'IONS 

!he tinle of day at which the oolleations were taken as well as 

the date ot aaeh collection are presented in Table 2. Moat of the 

collections were made .in the afternoon.. i'wo were made tn the late 

mcrning. 

BtIGftTNESS OF DAY 

The lrightness of the &o- at the time of each collectj.on 1e 

indicated in Graph 3. Moat of the d8.1's were brightJ a few in late 

.fa.Uwere dark. 

OF COT..Lmf.tONS 

Collections were tak:erri on the average of every- !our veeklJ. 1.be 

actual lapae of time between each oollec-tion is indi.eated in Table .3 

TEMfm.A'roRE 

proved to be the most variable factor of phylJtcal. 

env.trOIJmellt (see Graph 4) . The tempsratures 0£ air and water exhibited 

the same general 0£ wriatton. The temperature of the surface 

watE!'rs was usuaJJt s"8htl3 lower tb$n that or tile a.it' . LikM.ee the 
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Date Time of Day Date Time of Day 
12 Nov. 1955 1:00 p.m. 15 Sept. 1956 2:00 p.m. 
26 Jan. 1956 3:00 p.m. 13 Oct. 1956 2:15 p.m. 
17 Mar. 1956 1:15 p.m. 27 Oct. 1956 11:00 a.m. 

1956 23 June 1956 1:30 p.m. 10 Nov. 10:00 a.m. 
7 July 1956 1:30 p.m. 1 Dec. 1956 2:45 p.m. 
21 July :19,56 4:00 p.m. 15 Dec. 1956 2:30 p.m. 
18 Aug. 1956 2:00 p.m. 1 Jan. 1957 2:15 p.m. 

16 Feb. 1957 

7 

6 

8 Sept. 1956 . . . . . 2:30 p.m • 

Table 2.-Time of day· at which collections were taken at Station #1, 
Salem Lake 

• • • • • • • • • • • • • •.+=>+:>-+..:> . 0 •••••••• 

:> :> t> t> d d ..0 ..0 S.. S.. S.. S.. d d r-1 .-I b.O tl.O P.. P... P.. +:i +:> :> :> t> t> d d..0..0 

r-1 ro r-1 ro N 

I Date in Two-week Intervals 
3.-Brightness of day· at time of collections in Station #1, 

Salem Lake, according to the following arbitrary scale: (1) stormy, 
( 2) very overcast or cloudy, (3) overcast or cloudy, ( 4) bright 
though cloudy, (5) bright and clear with very high and very thin 
overcast, (6) bright and clear, and (7) extremely bright and clear 
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from to # weeks from to #week s 
12 Nov. 1955 26 Jan. 1956 10 15 Sept. 1956 13 Oct. 1956 4 
26 Jan. 1956 17 Mar. 1956 7 13 Oct. 1956 27 Oct. 1956 2 
17 Mar. 1956 23 June 1956 13 27 Oct. 1956 10 Nov. 1956 2 
23 June 1956 7 July 1956 2 10 Nov. 1956 1 Dec. 1956 3 
7 July 1956 21 July 1956 2 1 Dec. 1956 15 Dec. 1956 2 
21 July 1956 18 Aug. 1956 4 15 Dec. 1956 1 Jan. 1957 2 
18 Aug. 1956 8 Sept. 1956 3 1 Jan. 1956 16 Feb. 1957 6 
8 Sept. 1956 15 Sept. 1956 1 Average 4 

Table 3.-Dates of plankton collections and intervals in between 
collections 
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Graph 4.-Temperatures of air and of surface and bottom waters at Station #1, 

Salem Lake 



16 
temperatux>e ot the bottom water:a ·was e]J.ght:J3 l<Jrer than that 

of the surface waters. fhe temperatures ot the air and those ct the 

su:rface and. bottom waters were tnar'e neaw:ty equal dmi.ng the eold.er 

lllOnths 'but were mare dissbrd Jar- during the warmer mntbs. There was 

one exception. In A'Ug'llst the attw temperature was ¢ne degree belmr thAt 

of the surface waters Ubile the ditterenee between SD.l'taoe and bottom 

teq>e:ratures was about the same as. that fOWl.d 

:months. This was presWn.abl.T due to of the d.q at the 

time of collection. 

PLANI1'0N 

!he density of each species and of the total. fc:r ea= 
.ample 1s given in Tables h. and S tor the trarraee ml bott¢m. waters 

respeet:lvelT. 1'.he total ia the sur.face waters sh.owed tl:li.'ee 

aa opposed to fOUl' in the bottom watm-s (see Gr.a.ph 5). 
In the surface waters the 2De.X:bna. in 1 and 

late tall. In the bottom 'W'S.tars the max:tma in sp:1.ng, 

esrly S'Wi'Jlller1 and late fall. With thf! exception of spring, 

the total. population in the surfe.oe wat.ers ·was greater than that in 

the b<>ttom waters. 

Eaeh of the ditferent speei:es reached j.ts demsity at abwt 

·the same time that the total populations reached one ot 1.te pMk 

densities. 

fb.e specLes responsible tt:Jr the spr11'lg peak density ill the tm;".f'ae 

waters we.re NaTiou,la ep.,. O§c:YJ,aJ;or!.A l¥2e-., Oe.rat.:i.U:la 

and Dla91!2PP ($ee Graph 6}. The spring peak density in 

the bottOI!i waters was due to lia.v.t.oula 8P• and Og¢.il.l4}EM ld:ls•• 



- --_&_ecies Densi:tY 
Anuraea cochlearis 0 5 3 4 0 4 1 1 29 0 0 1 0 1 0 

Asterionella 1 2 4 1 4 q 9 0 3 210 593 7 8 8 TurmQS..a 
Cera ti um 0 0 0 311 65 117 89 55 1390 787 45 2 4 5 2 1 _hirnndinella 
Cosmarium sp. 0 0 0 0 0 17 113 19 1 0 0 0 0 0 0 0 

Dinobryon 
___s_erlular_ea 

0 0 0 61 24 65 45 43 16 25 210 232 8 0 0 0 

Merismo;eedia 
__BJ PP' _ans_ 

0 0 0 0 0 12 25 0 0 0 0 0 0 0 0 0 

Navicula sp. 0 2 85 1 0 76 29 705 3 5 5 ' 6 16 20 22 18 
Oscillatoria 0 0 84 q 0 0 q 371 5 0 0 0 0 0 0 4 -limosa 
Pediastrum 0 0 1 lj 1 72 126 26 4 1 0 1 0 1 1 0 

[}( ..lU:I. tIIL 

Scenedesmus 0 0 1 9 16 626 18lq 189 28 3 10 5 0 1 1 1 ..Lllladricauda 
1 9 178 107 993 2239 1418 1448 853 480 P-952 622 34 35 32 Total .. -

V\ '° \R '° '° '° \R '.0 '° \R '° \R \R c-- r-
V\ V\ V\ V\ V\ V\ V\ '\.!\ \i\ V\ 

°' °' °' °' O'\ O'\ °' °' °' °' °' °' O'\ °' 0\ °' r-1 r-1 .--I r-1 r-i r-1 r-1 r-i r-1 r-i r-1 r-1 rl r-1 .-I r-1 . . 
0 0 . a> ::r ::r . . . • . . . 

I> § fi1 bl) fit ft I> C) CJ @ ,.0 
0 ..s .s .s 0 0 :£ a> Q) a> z I-;) :a:: Cl) (/) 0 0 i=i r:::i >-;> !%. 

C\I '° r- ("'I'\ r-1 co V\ ("'I'\ r- 0 V\ '° r-1 C\J r-1 C\J r- C\I r-1 co r-1 r-1 C\I r-1 rl rl r-1 r-1 

Date of Collection 

Table 4.-Densities of ten plankton species of the surf ace waters of Station #1, Salem Lake 



Species - . - -· - -- -· ' -Density 
.Anuraea cochlearis r 0 0 0 l l 2 0 q 0 l 0 4 00 0 

Asterionella 2 1 4 9 8 66 22 2 92 834 100 5 3 1 l.'ormosa 
Ceratium 2 0 0 9 19 4 195 5 1 7 0 0 0 0 0 0 hi ,...,mdinella 
Cosmarium sp. 0 0 0 0 9 6 5 2 1 0 0 0 0 0 0 
Dinobryon . 

-;AT't.111 
0 0 0 10 53 205 167 192 27 80 65 3 0 0 0 

Merismo:12edia 0 0 0 0 l], 0 0 0 0 0 0 0 0 0 0 
Navicula sp. 14 11 633 10 64 52 42 31 53 10 8 49 73 19 77 
Oscillatoria 0 l 93 0 0 0 l 3 0 0 0 l 0 0 0 4 -,Unnsa 
Pediastrum 1 0 7 l 57 15 23 14 13 5 0 l 2 9 0 l bonranum 
Scenedesmus 1 0 13 22 779 140 217 192 194 7] 23 22 15 3 0 10 _auadricaurlt:1 

Total 21 13 750 61 997 431 717 463 291 299 205 932 169 94 22 93 

V\ '° '° ;:?-, '° ;:?-, '° '° '° '° '° '° '° '° '° V\ V\ V\ V\ V\ V\ V\ tr\ V\ V\ V\ V\ V\ 

°' °' °' °' °' °' °' °' °' °' °' °' °' °' °' °' r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 . . 
• • • Q) (::( ;:... . +:> +:> . • . . . . . 
> r-1 bO g. g. +:> +:> l> (,) 0 @ .0 
0 .s ..; 0 0 0) 0) 0) 

:;:::; Cl) Cl) 0 0 i=1 i=1 1-j rx. 
N '° c-- er\ r-1 co V\ CV"\ I:'- 0 tr\ '° r-1 C\J r-1 (\J c-- (\J r-1 co r-1 r-1 (\J r-1 r-1 r-1 r-1 r-1 

Date of Collection 

Table 5.-Densities of ten plankton species of the bottom waters of Station #1, Salem I.ake 
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Graph 5.-Total population densities of surface and bottom waters of 
Station #1, Salem Lake 
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Graph 6.-Densities of f{)UI' species which represent the spring maximum 
in surface waters, and which also have a fall peak period 



fhi• is shown 1n Graph 7. All those species tQrm:f..:og max1ma in the 

surface wate:rs in the spring alse fo:i:'Dled maxima. in the fall. The tall 

ma:xlnun reaohed by each these sps\ti.es Va$ greater than that reached 

in the spring. lfav.1.eula ,ap. and whi.ch formed 

peak densi:bies in the bottom th$ spring, did not f(tt':lU. p8'1k 

demd..ties again in the .tan,, althcmgn . .ap. 'llU fa:irlT high in 

munbere throughout JnOett of the tall and winter. C«s.'l1iu;rn. hirund:tngllt 

.ca. sqtp;J.eria vcre low in ht the bottom wat ... s in 

apx-ing but torllled a small peak deasity in the tall. 

An 8WllflQ" max1m:m den.it,- was reached :La the bottom waters 

in the su:t>f&ce wate.rs. th0$e speeietJ which in 

this ma:dnim wet"e Sc@edemrias 

(see Qi.r.aph 8), and flP•i 

elsans (see Qraph SA). 

kS#!!!!• sp.* Pediastru.m attd 
Me1'1!!m'?edia $±Mana all reached a m.tdawmner peak denaity in the surface 

(see Grapb .. 9), C.t not in the bottom waters .. 

tormoe, Cel'atium • . and 1li.ru>'Jlt7Rn au l'oached 

peak densities at the time in the bottom waters (see Graph lO) • 

41Jiuraea Md f0l'l40!! ma:d3ll*il 

densities in the late 1'all in the surface waters (see Graph ll) 1 While 

tormoaa reached a in the bottom at the same 

ts.me ( &ee Q:raph l2} • 

Moat of the species stu.died $hawed ditf erenees in pei-iod:Leit)f· in 

the surface and b0ttOT11 watc-s. 1'eQC.hed v•-teot 

densit7, 29t in the surt"aee ftte:rfs 1n the tall, mt it was itle1grJ.U'ieant 
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Navicula sp. 
- - - --oscillatoria limosa 
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Date in Two-week Intervals 

Graph 7.-Densities of two species which represent the early spring 
maximum in bottom waters of Station #1, Salem Lake 
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Graph 8.-Densities of two species which represent the early· summer 
maximum in bottom waters of Station #1, Salem Lake 
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Graph 8A.-Densities of three species which represent the early- summer 
maximum in bottom waters of Station #1, Salem Lake. 
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ScenedeSimls quadricauda 
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Graph 9.-Densities of four species which represent the midsummer 
maximum in surface waters of Station #1, Salem Lake 
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---- Asterionella f'ormosa 
- - - Dinobryon sertularea 
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Graph 10.-Densities of' three species which represent the midsummer 
ma.x:i.mum in bottom waters of Station #1, Salem Lake 
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Asterionella f ormosa 
- -- - - Anuraea cochlearis 
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Graph 11.-Densities of two species which represent the late fall 
maximum in surf ace waters of Station #1, Salem Lake 
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Asterionella f ormosa 
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Graph 12.-Density· of the one species which represents the late fall 
maximum in bottom waters of Station #1, Salem Lake 
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in the bottom waters (see Graph 13) . It• greatest densities thei:-e were 

4 in Jul;y' and 4 in December. 

Aeteri.gee1:2:f fSJffi9&a reached its density in the late fall 

in both surface and bottom waters (see Graph 14). !he numbers were l 7o6 

in the surface waters and 8Jh :in the bottom waters. It alao reached a 

slight peak density of 66 in the mid.ummer in the bott()m waters. 

OeratiW!l reached peak detW.:tties ot 311 in the spt"ing 

and 1390 in the tall in the SU.t"h¢e litaters mid a Single peak density of 

l9S in midaUlnmer in the bottom waterrJ (see Graph 15). 

Cosma:rlum ep. reached a minor peak density of 9 in the bottom 

waters in ear)¥ swnmer and a peak density o! llJ in the surface waters 

in (aee Qraph l6J .. 
Dinopqyn reached a fairly high density level of 

65 1n the late spring aztd ea:r:Qr- swmner and a definite peak density of 

232 in the late fall in the surface waters. It reaehed a high density 

level ot about 200 in the 8Ul'llf1er and a peak density of 169 in the i'all 

in the bottom waters. The mmrner max:i.mwll density in the bottom waters 

was alightl.1' behind that in the surfaee water-a. The fall maximwn 

deneiw in the bottom waters was slightly ahead or that in the surface 

waters (see Graph 17) . 

Merismopedia el!J'!!l! ttained a peak density of ll in the bottom 

waters in ear)3' summer a peak density- of 25 in the waters 

in mid.swmneL" ,(see Qr,aph 16). 

Na"lr.Leula sp. reached e. minor peak den&ity in the spring an.d a 

major peak in the £all in the surface waters ($ee Graph 19). 

T'he nulllbere ware 85 in the spring and 705 in the fall . In the bottom 
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Graph lJ.-Densities of Anuraea cochlearis in surface and bottom 
waters of Station #1, Salem Lake 
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Graph 14.-Densities of Asterionella formosa in surface and bottom 
waters of Station #1, Salem Lake 
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Graph 15.-Densities of Ceratiwn hirundinella in surface and bottom 
waters of Station #1, Salem Lake 
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Graph 18.-Densities of Merismopedia elegans in surface and bottom 
waters of Station #1, Salem Lake 

• 
.0 
Q) . r:.. 

C\I 



36 

I \ 
I \ 
I \ 
I \ 
I \ 

\ 
I \ 
I \ 
I \ 
I \ 
I \ I 

\ Surface 
I __ Bottom 

I \ /' ;'\ / 
I / \; -...J ___ _J 

l..r\ U\ '° '° '° '° r-- r--
\!\ \!\ \!\ \!\ \!\ \!\ \!\ \!\ 

°' °' °' °' °' °' °' °' °' °' °' °' °' r-i r-i r-i r-i r-i r-i .-I i-1 i-1 .-I .-I .-I .-I . . . . . . . . Q) . +) . . . . . 
I> (.) ,D a .-I t10 +) I> (.) fJ ..a 

Q) Q) ;::$ (.) Q) Q) 
i:::i "";> r:.i ' ::E: ::t:: <xi ::E: . "";> ' [/) 0 i:::i "";> . r:.i 

C\J 0 ,..; co '° CV"\ .-I co \!\ CV"\ 0 
r-i r-i r-- ..:::t CV"\ CV"\ C\J C\J C\J C\J .-I ,..; .-I .-I co \!\ C\J 

Date in Two-week Intervals 

Graph 19.-Densities of Navicula sp. in surface and bottom waters of 
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water• Navicul.e. IQ>• attained a.. minor peak dewdty ·Of 64 in the earq 

' and a major peak density of 63.3 in the spring. A fai:rq b!Lgh 

level of about $0 u.as maintained througb.O\tt the Winter. 

Oseil.J&taria limoea reached peak denait1es of 84 and 9.3 in S\Jl'faee 

and batten waters respEtotivel¥ in the spring. It reached a major peak 

denJJit;r of 371 in the surface waters in the tall,, but no peak dewney· 
was attained in the bottom waters. However, it. was present again in 

the bot.tom waters at that t1tD.e atter being absent during the $W1llle'r 

months {see Graph 20) . 

attained a peak density- or S1 in 'fihe botttoxn 

waters in the ea.ri,· SUllJIJlet" and a peak density ot 126 in the surface 

waters in (see Graph 21) . 

SJ!a.tix'ics.uda £cl.l41Wed the same pattero as PeMfftnlm 

reachin3 a peak derusity or 779 in the bottom waters 1n early 

spring and a peak den&it7 0£ 1610 in the waters in micUrllmmm' 

(see Graph 22). 

Certain species were present thrcughou.t a large portion o£ the 

year (see Tables 6 and 7).. Na'Vi.eula sp. and Aster1onella f9J'I!!O!! vere 

present all _ ill the bottom waters and were mies:Lng £rom surface 

aamples only' twice. Nay'rcula ep. was wma.l.l,y present in greater 

abundance. Cerat1W11 hirUndiJ;).ell.a was abundant from spring through .tall 

in the surface waters onl.1'· Di.."lol.!zpn was failrly abundant 

from 1pring through .fall i.n both surface. and bottom vate:rs. Pediaetrum 

and ScenedesntlS $9!d:t'ioauda were both present nearly all year 

1a the bottom 'fraters. although in high numbers Oli1T dttring the sunnner . 

The percent density and percent treqlleney data for the surface 
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Graph 20.-Densities of Oscillatoria limosa in surface and bottom waters 
of Station #1, Salem Lake 



140 
136 
132 
128 
124 
120 
116 
112 
108 
104 
100 

96 
92 
88 
84 
Bo 

a>76 

fri68 

P.So 
1'1.1_56 

.a4a 
'i;! :g44 
H36 
C+-132 0 28 

Zl6 
12 

8 
4 
0 

l.!\ 
l.!\ 

°' r-1 . 
l> 
0 z 

C\I ,..; 

Surf ace 
___ Bottom 

,,,,,,-- -
l.!\ '° '° l.!\ l.!\ l.!\ 

°' °' °' °' °' °' r-1 r-1 r-1 r-1 r-1 ,..; 

• . . . • . 
t> .0 a. Q) Q) 

< 
0 r-1 co ,..; I.'- ....::t CV'\ CV'\ C\I 

39 

°' ,..; 

'° C\I 

/I 
I I 
I 
I I 

I \ //\ v \ 

'° l.!\ 

°' °' °' r-i r-1 ,..; 

Q) :::t . 
bO 

::I 
· t-;, 

r-r co 
C\I ,..; 

°' r-1 . 
+:> 
£r 

(/'.) 

l.!\ 
r-1 

Date in Two-week Intervals 

'° l.!\ 

°' °' ,..; ,..; 

. . 
+:> l> 
t> 0 

0 z 
CV'\ 0 ,..; rl 

/\ 
_/ 

°' ,..; 

. 
t> 
Q) ' 

co 

I.'-
l.!\ 

°' ,..; 

. 
' 1-:> 

l.!\ 

Graph 21.-Densities of Pediastrwn bo#!anwn in surface and bottom 
waters of Station l, Salem Lake 
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Species Percent Densities 
Anuraea cochlearis 

0.4 62 0 59.6 L7 1.0 0 o._].j O.J. 3.4 0 0 0.2 0 2.9 0 
Asterionella 0.4 43.e 87 .L p5.3· 25.C 88 formosa 100 22.2 2.2 _l._2_ 0._2_ 0 o.6 0 0.4 22.9 
Cera ti um 11.8 9.L h.h._1 3-l 81 Eirundinella 0 0 0 77.6 60._1 -1!_._Q 96.J; 92.3 0.1 o.6 5.7 
Cosmarium sp. 

0 0 0 0 0 1.7 5.q O.] 0 0 0 0 0 0 0 25 
Dinobr:yon 

sP.rt.nl a.,.<>!'! 0 0 0 1'5.2 22---1.iJ 6.5 2._Q _1.J; 1. 2.9 43.8 11.' 1.3 0 0 0 62 
MerismoEedia 1.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 
Navicula sp. 

0 22-? 47.8 OL2 0 7.7 1.'.l Ji.2_.j _Q..j o.6 1._d o. 2.6 !'58.8 .__2_ _2_6.__:; 88 
Oscillatoria 0 25 limosa 0 0 47.2 0 0 0 o. 0 0 0 0 0 0 
Pediastrum 7.3 69 bor:.vanum 0 0 o.6 0.2 0._2_ lJ o. OJ: 0 o. 0 2.9 2.9 0 
Scenedesmus 

3 .] ouadricauda 0 0 o.6 2.2 lS.o _ll. _] . ( 2.C o. 0 2.9 2.9 81 
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Table 6.-Percent densities and percent frequencies of ten plankton species of the surface waters of 
Station #1, Salem Lake 



Species Densitie_5_ 
Anuraea cochlearis 4.E 0 0 0 0 0 0 0.1 0 4.j 0 0 L.h 
Asterionella 7.7 o • .5 14.8 0.1 l.< 9.2 4.6 0.7 i.; 44.9 89 • .5 .59.2 .5 ._... 13_.6 l.J formo"'si 100 
Ceratium 

nirundinella 0 0 14.8 1.9 o. ( 27.2 1.1 0.3 2.; 0 0 0 0 0 0 so 
Cosmarium sp. 0 0 0 0 0.9 l.L 0.7 0.4 0.3 O.J 0 0 0 0 0 0 31 
Dinobryon 

0 sertularea 0 0 16.4 .5.3 La.6 23.2 41.5 9.3 39.0 7.0 1.8 0 0 0 62 
MerismoEedia 

elegans 0 0 0 0 1.1 0 0 0 0 0.3 0 0 0 0 0 0 13 
Navicula sp. 66.7 8406 84.4 16.4 6.L 12. 6. 18.2 13.0 4.9 0.8 29.0 77. 7 ;RF. l 82_.._B 100 
Oscillatoria 0 12.4 0.1 O.c llJ limosa 7.7 0 0 0 0 0 0 0.1 0 0 0 31_ 
Pediastrum 4.E 1.6 .5.' 3 ·' 3 ·' 2 .c 4 • .5 bor:vanum 0 0.9 1.7 0 0.1 1.2 9.3 0 1.1 81 
Scenedesmus 4.e ouadricauda 0 1.7 36.1 78.1 32. 1 30 • .:: 66.7 11.2 2.4 8.9 3o2 0 10.8 88 
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Table 7.-Percent densities and percent frequencies of ten plankton species of the bottom waters of 
Station #1, Salem Lake 



43 
and bottom stations showed that moat of the specie• studied reach.ed 

their greatest density and percent density at abol.lt the same 

time (see Tables 6 and 7). There vc-e certain notable aceptiens. 
Anuraea ceghlearis reached its. greateet density in the .faJ.l but reached 

its greatest percent den.sity in the Winter when its numbers were 

redl.tced. The aaJne appears to be tru.e of .Anuraea cochlea:ris in the 

bottom \taters, but its nu.mbera thet'e were no"t significant. Similarly' 

Nav.Leula sp. attained its greatest densities .in spring axtd fall in 

surface waters, but it reached its greatest peroent density- in the 

winter months 'When 1 ts numbers were greatly reduced. Nancula sp. 

followed a similar pattern in the bottom wa'bers ,, although it attained 

higher numbers 1n the Win.tar which parallel the higher percent density 

at 'the same time. :Oinobl'.';rgp eertu.lm""e;t! reached its greatest. density 

in late October and early Novexnber. Its greatest percent density 

occurred in late October, but dropped abruptq in Wavember while its 

density was still high.. In the bottom waters D:i,qol:gzgn sertularea 

attained its greatest densit.iea in and Septeml>eri bu.t reached 

its gx'ea.test percent density· in October. Pe41ytl,'um PFl!!E 
attained it8 greatest densit;y in early Ju:cy- and its gr-eateat percent, 

density' in lnf.d.,.December. 

The organisms studied were e1assif'ied according to the e'y'Stems 

of Smith (19$0) and Pratt (1935) (eee Table 8). The plcy'la denoi.ty-

data 8.li'e presented 1n Table 9, and the phy'la percent density and 

pa-cent frequency data a:re given in Tabl$ 10. They indioate that the 

CbryeopllJrta are present in the highest and in the gt'eatest 

numbers in both the surface and bottom waters. They- are followed in 



Pyrropbyta 
Peridinialet' 

ceratiaceae 
· Cerat:lum hirundinella (o. F. M.) Schrank 

Oscilla.torialea 
OseiUa.toriaceae 

Oacillato.ria limoJJa Ag. 
Cbroocooca!es 

Chroococcaceae 
Mep.eeeedia eleet! A. Br. 

Trochelmintbes 
Monogononita 

Brachionidae 
A.nuraea 2ochl.ear¥J Gosse 

Table 8.<!tClassilication of the species studied .according to Smith (19$0) 
and Pratt (1935) 



- -: 

Phylum Chlorophyta Chrysophyta Cyanophyta Pyrrophyta Trochelminthes Total 

Date Surf ace Bottom Surf ace Bottom Surf ace Bottom Surface Bottom Surf ace Bottom 

12 Nov. 1955 0 2 1 16 0 0 0 2 0 1 22 

26 Jan. 1956 0 0 4 12 0 1 0 0 5 0 22 

17 Mar. 1956 2 20 89 637 84 93 0 0 3 0 928 

23 June 1956 10 23 76 29 0 0 311 9 4 0 462 

7 July 1956 17 745 25 118 0 11 65 19 0 4 1104 

21 July 1956 715 161 145 265 12 0 117 4 4 1 1424 

18 Aug. 1956 2049 245 74 275 25 1 89 195 2 1 2956 --
8 Sept. 1956 234 208 757 245 371 3 55 5 1 2 1881 

15 Sept. 1956 33 208 19 82 5 0 1390 1 1 0 1739 

13 Oct. 1956 4 79 33 212 0 1 787 7 29 0 1152 

27 Oct. 1956 10 23 425 182 0 0 45 0 0 0 685 

10 Nov. 1956 6 23 1944 907 0 1 2 0 0 1 2884 

1 Dec. 1956 0 17 617 152 0 0 4 0 1 0 791 

15 Dec. 1956 2 12 27 78 0 0 5 0 0 4 128 

1 Jan. 1957 2 0 30 22 0 0 2 0 1 0 57 
16 Feb. 1957 1 11 26 78 4 4 1 0 0 0 125 

Table 9.-Densities of five plankton phyla of the surface and bottom waters of Station #1, Salem Lake 
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Phylum Chlorophyta Chrysophyta Cyanophyta Pyrrophyta Trochebi nt hes 
Date Surf ace Bottom Surf Bottom Surf Bottom Surf ace Bottom Surface Bottom 

12 Nov. 1955 0 9.6 100.0 76.2 0 0 0 9.5 0 4. 8 
26 Jan. 1956 0 0 hh.JJ _2_2 .J_ 0 ']_.:/_ 0 0 52.6 0 
17 Har. 1956 1.2 2.6 50.0 47.2 12.4 0 0 l. 7 0 

23 June 1956 2.4 37.7 18.9 47.6 0 0 77.6 14.8 1.0 0 

7 July 1956 15.9 84.7 23.3 11.8 0 1.1 60._7 1.9 0 o. !±_ 
21 Jul_y 1-956 72.0 J]_.ll_ lll_.6 61.6 1.2 0 11.8 0.9_ O.Lt 0.2 
18 Aug. 1956 91.4 34.2 2.4 38.J 1.1 0.1 4.0 27.2 0.1 0.1 
8 Sept. 1956 16.4 44.8 53.3 52. 8 26.2 0.6 3.9 Ll 0.1 0.4 
15 Sept. 1956 2.3 71.5 1.3 t'8.2 0.3 0 96.0 0.3 0.1 0 

lj_ Oct. 122_6 0.5 26.4 3.9 70.8 0 O.J 92.3 2.3 3.4 0 
27 Oct. 1956 2.0 11.2 88.6 88.8 0 0 9.4 0 0 0 

10 Nov. 1956 0.4 2.5 99.6 97.3 0 0.1 0.1 0 0 0.1 
1 Dec. 1956 0 10.0 99.2 90.0 0 0 o.6 0 0.2 0 
15 Dec. 1956 5.8 12.5 79.4 83.0 0 0 14.7 0 0 
1 Jan. 1957 5.8 0 85.8 100.0 0 0 5.7 0 2.9 " v 

16 Feb. 1957 3.1 2.9 81.J 83.9 12.5 4.3 3.1 0 0 0 
13.7 24.3 52.9 69. 8 5.5 1.7 23. 7 3.6 4.3 o.6 

% 81 88 100 100 44 50 88 50 69 44 

Table 10.-Percent densities and percent f requencies of five phyla of the surface and bottom waters 
of Station #1, Salem Lake 
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or-der bl' the Chlaroph1ta1 and Troohelminthes. 

In t.be bottom waters the Obloropl'qta aad haft exohanged 

plaees in the sequence. 



BlmOOEN ION OOli'.:mmw'ION 

Prescott (19511 P• 6) states that a •bstrate low in .:Led.um 

wuld in an aqu&Uc enT.t.romnent with a pH 'be:Low 7 .o, vhUe 

a eubstrate of shale and limestone, being high tn calcium, would 

rff\llt in an aquatic emr.trcnmeat w1:th a ptt above 7 .o. In a la'ber 

report (1956, p. 1-77) he •tates tihat basic water• are the result ot 

through sedimentary rock, especial.l;f· l.1me&toll$. state-

ments are in •eement With the data obtained from Salem Lake. The 

pR was basic throug11011t the Q.Ura.tim of this study, ranging .from 1. 7 

to 8.4 in the IAU".faOe wters and frcn 7.6 to a • .;s in the 'bottm waters. 

1'h1' is undoub\ed'.cy" due to the nature 0£ the nbstratum in the sur-

rouading hill• tlxrougb. which the wata"t passes be.tare it reaches the 

lake. The in thi8 area are princi})&llT limestone and 

calea-reous shale. .PUtration ot wate'r through such :rocke would ••cOlll'ft 

tar the basicity noted. 

Basia water-s are knOllXl to be .bigh in di•eolved minerals . .and tQ 

support a rich algal growth composed ot diatoms and 'bltte-

gree,n algae (Fr,escott, 19391 p. 661 19$1, p. l8J 19.$61 p. l76J 

RUeJ"1 1940, P• 282J Ss.dth, 19$01 P• 20). In hU studJ' (>f the ]>l.allkt<m. 

flf Linsley Pond, iUq (1940, p. 282) ltates that basic •ters produce 

a lesser growth of green algAe than of diatoms and 

48 



49 
blue-green algae. Thia view is supported by Prescott {1939, p. 66). 

In ge.neral the data derived from the Salem Lake in this stud;r eupport 

the observations o£ these authors. This can be seen b.a' of 
the density, percent density, and percent frequency data for each 

PbTlum. An abundance o£ diatoma was present, as indicated b.r the data 

tar the Theae attained . percent il'equencies of 1()()% in 

both surface and bottom waters and average percent densities of 

S2.9% and 69. {te in the su.rtace and bottom waters respectriTeJT. These 

are the highest .f'requenciea and densit1.es attained by arq- of the plq'la. 

studiEKl. Mast published accounts refer to the diatoms as a group 

separate from the other Cbcysopeyta. However, in ·thie study Dinoltzpn 

sertularea as well aa the two diatoms Navicula sp.. and Ast![ionella 

fQrJ!l08a are included in the Chrysophyt.a. This is in keepillg with the 

olaasification of Smith (19$0) . 

The Cyanopbyta. fc:wid 1n Salem Lake c-e not " abmt:Umt as one 
might expect, exhibiting onl1' SO$ .freqtteney and 41$ frequency in the 

surface and bottom waters and 5.5 and l . 7 average percent 

densities 1n t.he SQrface and bottom wate:rs . OsoSJ.ate:ia lilnosa is 

the more abundant 0£ the two SpeQies of the studied. 

MeriPlgpedf! el.eians is present onlT for a short period of time and 

then in T/f!!rY' small mrmbers . 

The Chlf.Xt'ophyta are perbape more abundant than one might ex;pect 

in baEdc waters, 'l'hq show a percent treqiieney of 63$ in the surface 

waters and 88% in the bottom •tiers and an average percent density 

ot ]J. 7% in the rrurtace waters and in the bottom waters. 

Coamar1um ep. is one 0£ the desmid3 c:ommonl;r found in baaic waters, 
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but it does .uot oontri.bute greatl;r to the total pop\llation o£ the 

Cblaropbyta ae far as numbers ot individu&l.s are concerned. 

Smith (19501 P• 16) and Neeclham and Lloyd (19.17., p,. 52) agree 

that basic waters are prodllcers o£ mare abundant algal growth than 

are acid waters.. &ttl.th (19$0, p. 16) attributes thiS observati.on 

directlT to the utilization of dieeol ved ot magnesiwn 

aJ:¥l eaJ.ci.um as an additional source o£ carbon dioxide for photo-

Prescott (1951., P• 15) the following add1tiQnal 

factors which eontl'imte to the greater algal abdndance noted in 

'ba:zd.c waters; (l) the high nitrogen and phosph¢1.t"US ecntent o! the 

waters, (2) the higher tenq:,eratur.e <>£the total count or water present, 

(3} the shallamess, and (4) the greater propext'tion of water in contact 

nth the bottom. 

The lower }ii ve.lues recorded tor Salem Lake during tb$ Summet' 

are in to the $t&tenlents ot Prescott (1939, P• 691 

19511 p. 30) that the pH pOQJ.d be higher in the late SQltDJler because 

of the removal of Jllleh ot the halt- b9tmd dicxide tram the 

biMrbonatea by- photofl1'llthes1a. The pH did tend to r1ae slightJ.7 at 

the same time& that the total population maxima were 

reached, bu.t the relationship wae not so close as might be expected if 

the above condition ex:Uted in $al.em Lake. EspecialJ¥ difficult to 

explain on the abcrfe basis are the higher PI value• recarcied in the 

Winter months When the plankton growth was geat:JJ' reduced, In thie 

regard it should be t.b.at only a "1ffJry' 2larl!'OW range of pi 

was recorded. It i1 possible that, .tn contrast to a larger the 

shallotmes$ of Salem Lake facilitated the ot 4arbt>n didde 

• 
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tran th& atmosphere in great enough quo.nti ti ea that the oa.rban 

dio::d.do \'JllS not depleted to o. great enough oxtent to oause the pH to 

inorease . 

The pH ot thG surface waters vro.s generally slightly highel9 than 

that ot the bottcm we.tiers . The rang& of the differonoe between the pH 

oi' the curfaoe eters and the pH of' th& bottan waters was fra:n. o.o to 

o.s pH units. and th avora5e difterenoe a 0.16 pH untta . Theso 

ditferenoes "Wei"e not considered dgnifico.nt,, out might be accounted 

. tot by the oxide.tive proceetsea ot deoanposi ti on and respiration and 

the reduced amount ot photoaynthosis taking plaoe in the bottan waters . 

Philip (1927, P• 88) suggests that because of the great variety 

of physioa.l and biolosioa.l taotors operating at any one time• e. single 

pH reading per day ia not a sufi'ioient index of' the hydrogen ion 

aotivity or an a.quatio i;snvironment. This typo ot error oould oon-

ceivably result in the vtJry mna.11 variation recorded in the pH of 

Salem Lake throughout the year. 

DISSOLVED OXYGElJ 

Ono might exptot the clioaolve4 OllVCS•n ocmttnt to inoreo.u &ff tly · 

in the l\l!l!lOI' 4"• to 1ino 1Ml'OAlt4 pho'liot,ntlloil1o ut1Vit)' W.ldng 

JJiHt a This •• fi81i tlm18 wti bf 'iM Mill 8tllflewt:t • l&lom lilw. 
Thor• •• 0t1lr 1r rm•r l'YCO ot wrU1tiion tlhlbiw4 bV iiho tttaaolvod 
Uftt!l tmd it iB@1'8fU04 •U htly tr• illml!@f Wifttill' e Bu@h IB 

iOOl'l!\§8 in w 98iMP fii@ntM tool€! flff@ Yl@fl tita8 ti@ -

of •'Mr 1'1 tt.iton Aii iowor iiomptr&:tn.Ng (If s41M Ami tii@V4, 

10l'f, ,, 43-44) . 

Prescott (1951 , p. 333) and Ruttnor (1952 1 P• 67) agree that 
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there is usua1J¥ a greater quantity- of dieBolved in the upper 

of water- than in the lover lqers. The results of this .study 

indicated a slightly lower di$solved content in the bottom 

watErs than in the surface waters" Thia would be in agreemenii with 

the view's and could probab)7 be ex:pla1ned. on the basis 

g:reater activity in the surface waters tbr<>UghOltb 

most of the year and greater decompcsition rates in the botton watere. 

Welch {19.3S, P • 333) indicates that the circul.$.tl.on of ax;ygen from 

$Ul"face to is :tacilitated. ey shallow depth Of water. Thie 'W$ 

probably true in the case of the station studied in Sale111 Lake. One 

might etill expect a higher dissolved eontent in the surface 

waters due to direot to the atmosphere. 

Smith (l9SO, p . 26) states that it :ta not possible to correlate 

the s$8SOllBl changes in dissolved G:Xi)'gel'l and CSJ'bon dioxide w:i.th the 

per1odioit7 o;f the various components of the algal flora.. It 1a 

lik .. that di.ssol'Ved axnen was not limi"ting in 'Salem Lake due 

pi-imai-111" to the ahallow dq)th of water. 

TORm:Difi AND DEP1R 

The turbidity u determined tw" the $ecchi Diak is aotuaJ.li' a 

measure o:t the penetration of liaht1 there.tore, the brightness of the 

dJq' at the time Of eacl1 measurelllent might be expected to. a.fleet the 

turbidity directi.,·. That this was so1 was mdent in the August 

collect.ion in which the penetration of light waa gt>'llltly redueed due 

to cloud:.f.netls (eee Graphs 2 and .3), !he turbidity is alt!o an indeX of 

the amount ct matter S\lspended in the water (Needham and Lloyd, 

1937• p . 27). The suspended matter i• prind.palb" in l'.lllture, 
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but organic mattei' 1 includ.ing the plankton, ma.y contribUte to the 

turbid1t7 (Chandler, 1942, p. 43). Oha.ndle:r (1942, P• 16) .from his 

etudl' of Western Lake Erie indicates tha't the turbidity' was greatest 

in the and autumn and least in the winter and spring. The 

eame vae generall;r true in salem Lake, the lowest turbid1t7 readings 

being reea:rded 1n the winter and the highest being :recco:-ded in the 

·SWXlllJSt'. Since the total plankton population was also highest in the 

BUJll11le't'· and lmreat in the Wintat' 1 the indication is that the plank1;on 

population did have an effeot on the turbidity of the water at this · 

station in Salem Lake. Because of this, light. transmission 'W8$ also 

lwest in the summer and tall and highest in the winter and spring. 

This reduced penetration of' light might be expected to reduce the 

amount of photoaynthesie that could occ:Ur in the lowermost waters 

and thus a£:tect the kinds 0£ organisms and the total number at argan-

iems able to survive there. Chandler (1942, P• lµ..) states that 

changes in the transpm-ency o! natural waters, or turbidity,, may be 

tar mare impQrtant in deternrln1ne the quantity o£ light at a given 

depth than seasonal eha.nge.$ :tn illumination re$Cbing the suri'a.ce 0£ 

the water. Buell (19.381 P• 231) says that the low transparency of 

&hallow ponds a:tfeot6 the light. enou.gb. to a condition eompa;rable 

to th.at in dee?'vater regions ot European lakes. The high turbidity 

recorded in Auguet did not seem tQ restrict the nwnber of species 

present in the lowermost waters of Station Ill, due probab:cy- to the 

shallowness of the lake, The same orga.n1a?ll$ present in·. the surface 

watet's were present in the bottom waters. It is felt that the statement 

of Chandler re!ers to deeper waters and that of Buell ref'ers to more 
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shallow waters. As a result the et£eet$ of high turbidity were not so 

great on Salem Lake. However, there were £ewer organisms present in the 

bottom than the surf ace waters. This reduced number of organiems in the 

lower waters was likel¥ due to turbidity. 

Dti'fuse light penetrates be7ond the depth at which the Secchi Disk 

diaappears (Needham and Lloyd, 1937,, p. 28). The average depth at 

which it diaappeared in this etuctr 1 which was recorded as turbidity, 

was three feet ten and one-half inches. It is .feasible that 

light could have penetrated e.tfeeti vely to the 'bottom but the data indi.· 

cate tba.t the bottom waters ma:r have been deep enough far light to be a 

limiting factor, espeoial]Jr undar conditions of high turbidity. Table 5 
indicates that the bottom. waters usually supported an abundant plankton 

growth. That it was generally less than that of the surface waters, 

hawevEtr, suggests that light nw:y have been limiting at such a 

depth, eapeoiallyunder turbid conditione. 

According to .Andrewe (1948, p. $02) the most obv:tOUB effect or a 

strong wind i8 the increased turbidi.ty 0£ the water. Chandler (1942, 

p. 42) also states that high wind velocities favar Mgh turbidity. The 

unexpected high turbidity Which occurred in January ot 1956 .oan be 

traced to an extreme Wind duru.g the time ot the collection:.. 

Accardi.ng to one hiBtor:ical news account (Fau.."!, 1955, p. Bl9) 

Salem Lake averages ten .teet in depth. Station #l had an average depth 

of seven feet ten inches. Mr. Albert Peterson,, Game Warden in Salem, 

states that the lake is not nearly so deep as it used to be. Although 

thia 1s a genet"a1 statement which could not be VE!l"ified., the condition 

is typical of small lakes. It is an expression of the lentie society of 
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the lake-to-pond-to-swamp-to-dry' lancl succession reviewed by Welch in 

19.35 (pp. 9, 13). 

1'Dm OF DAI 

Diurnal fluc"tu.atiOJlB o£ certain zoopl.ankters were noted by Plew 

and Pennak (1949, JO). such fluctuations 'f»8:9' also be tl"ue tar 

certain pbytoplankters. The brlghtnese of the dq, the temperature, 

tbt d1s1olved mcygen content, the pH, and the plankton population 

ocW.d Wey' with the time ot dq. fhe range or time at wbioh collections 

were made in this study· was six hours during the middle o! the dAl1' 

(se.e Table 2). It is .felt that fluctuations in the above !actors 

vi.thin this range ot time were not great enough t,o have altered the 

end prodUcts ot a stuey" Sllch as this. The two collections that 

were taken 1n the morning show«! no marked dit£erencea 1n the data 

obtained which could be correlated with the tilne 0£ day. 

IIUGH1'.NESS OJ' DAY 

The brightness of the day may have limited the number o£ organisms 

present 1n the bottom waters. Thia was not due to the light i.nteneiiiy 

except as it af'tected or was ai'tected by the turbidity. Light became 

l1mit1ng presumab:ey due to the depth a.nd the turbidity o:t the water. 

The brightness o£ the dq affects the water indirectly' in another 

important way. Heating or the water is accomplished through the 

radiation of the sun {Ruttner, p. 24J Lind, 1938, P• 270). This 

is reflected in the temperature cye1es. 

DAYLEW'ID 

The duration of the d.aiJT ill1*Jllination may have not.able effects 

on the plankton population. One might expect a great sim:i l ari tY' in the 



sp.ring and fall popul.atiOD8 du-e to the Qt the light-duration 

and the .temperature curves at these seasons. That this is not al.wq.s 

true is erqphasized by Ruttner (1952·, P• 140) and wes indicated by the 

peak densities ot certain species in this study. Ruttner (1952, p .. 1.40) 

states that beeause the water•temperature cu:rve lags the Ught-

:il,1nminat1on curve., there is a selection in the spring far a populatic:in 

which can cold vatei> tel!lperatures and longer pel1..<xis of 

illuminat1onJ in the fall, there is a seleotion tor a 

population vhich can utilize warm water and Shorter days., He illue-, 

trates this w.ttP. a chert from Fundenegg (1947) libich ie repr-Qduced 

below• 
we&k- llgbt .forms strong-1.igb.t terms 

cold water forms winter plankton spring plankton 

warm water £ams fall pla:lkton summe:r plankton 

Plankton groups according to thei:r response to length 
and temperature (atte:r Fundenegg) 

Carta.111 of the specj.es studied Gd reported here tit into these 

cat$gor,1es. Thia will be discussed later 1n greater detail. 

It should be noted that al0ng with the variation in day length, 

there is an attending variation in the light, intensity. The light 

intensity is less during the shorter of fall and winter and 

gx-eater d\1ring the longer da1$ of spring and aumme:r. fhis in e.ffect 

produces the temperature d:itferenoes ot the d:iffe:rent seasons. 

Because or the shallownees o£ sa:Lem Lake,, no at.ratification was 
evident such as is &E!tm in deeptr lakes. i'be bottom wat.e.rs were 

slightly colder 'throughout. the year until winter wbe.n the surface and 



bottom. waters were or essentially the same In euch 

$hallow waters there is no •turnover• aa found in deeper lakes, 

again because 0£: lack of stratification. 

Ruttner (19$2, P• 123) states that the mean temperatures at 

which the population raa.xima occur are, Within certain limits, almost 

constant for the individual species . However, he regards the effect 

0:£ dAy length as equal to er more important than the efi"ect ot tempera-

ture on periodicity. There Wet'e certain species in this however, 

which seemed to be liraited by temperature alone,, or at least by 

temperature more than b;r dJJ.1· length. Evan aomf> t;f those specS.es which 

seemed to be related to day length were either i'estricted to or pre-

vented from growing a"t, certain temperatures. Winter seemed to be one 

o! the periods wher.. temperature was linri.ting for all species. Thie 

was indicated by the and low numbers · of the population 

during the Winter months. 

PLANKTON 

The plankton period.1.ci ty seemed to be influenced most bf day 

lel'lgth and temperature. These are the factors Which $hOWed the most 

variation throughout the ye8:1! . Certain of the species studied here 

seemed to fit into the classification of Fundenegg mentioned aboves 

other$ did Ast.erionella .f'ormosa 'belonged t.o the fall plankton 

group in dell$ity· ill bot.h the surtace and bottom wate?'s. It was low 

in numbera all thrrugh winter, spring, and summer, and then attained 

its ma.x:l.mum in the earl;r fall when the water was still warm and the 

W'ere Shorter. Its numbers were reduced again in the winter 

when the water cooled and the day-s were short.. Essentie.lly' the same 



sa 
was true of Anuraea cochlearta. which reached its maximmn in the fall onlt. 

It vu important onlJr in the surface waters in this regard. Neither 0£ 

these two species reached a peak density again in the When the 

ar tenq>erature were similar. They seemed not to be controlled 

primariq either by temperature or day- length, but 111' a eombination of 

t.he two faetet's. 

Sinith (1950, p. 24} etates that the devel.Qp:nent ot certain algae, 

including the diatoms, 1n the .spring is correlated With their ability 

to grow vigarously at low temperatures. Evidently this was true fet' 

NartClll.$ sp. in both surface atid. bottom waters, bit, it also reached a 

peak density in the .tall. in the sari'aee waters When the water temperature 

was mueh higher, bu.t when the day length was similar. Thie would 

that. Nfficula ep. was limited b.r day' length prl.tnari11'1 but Within a 

certain temperature range. Osc:Ulatoru li.moea followed the same pat-

tern as Navicula BP• It wu, hovevel', les:s abwldant. 

Merigopedia elepna, Oolllllll'ri\llll sp., 
Scenedeamu.s guadticat.lda were good examples of Fundenegg•a 8WDlJlel' plank ... 

ton group. They were present in abun<lance_ when the were long 

and the tempcrature was high. · 1*hey aeemed to be controlled p:rimaril.3' 

by temperature since they did not reach anothe:r ma:d.mnm in the spring 

when the day length waa sim:Uar. Thoe species reached an early summer 

peak denaity in the bottom waters wh.:Lcb was not parti.Ueled by a aim:Uar 

peak deuity in the surface waters., 1be same species all reached their 

ma:rlmam dend1tiea in the wrrace vatere later in mid"1ll'lUller. At that 

time they were all reduced in nu:mbers in the bottom waters. A 

diacusflion by' Frttsch (1931; P• 216) might help to explain this ation. 
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He states that maiv- organisms probably in the bottom or in 

the littoral zone. Assuming that the above-named species ovenr.:tntered 

· on the bottom, their early' abundance in the b11>ttom waters and later 

migration to t4le surface could have been in response to temperature. 

They likely began growth hom their stages on the bottom 

when the tempei:-ature was warm.er than it had been through the Winter 

and Thi.a vauld aeeount tor their earq abundance on the bottom. 

The ·of · or;ygen from their photoSl'Xlthetie a.etiv.l.ty couJ.d 

ha been t;uf.ficient to account for their rise to the nrtace. These 

species, then, seemed to be primar:UT limited by temperature. 

Oeratimn hirundinella was present from spring through fall . It 

reached peak denoities in the spring and tall in the su:rtace waters and 

in $UJIJlner in the bottom waters.. · was probably' a i\tnction of tempera.-

ture. The temperature on the bottom in the summer was sim:ilar to that 

on the surface in the spring and fall. Dino!?rlpn sertularea followed 

approximate4" the same pattern.. It found in the surface waters 

when the temperature was lower and in the bottom waters when the 

temperature was high in the swmnar. 1'heae two species seemed to be 

temperature controlled. 

Moat of the epeciett studied. reached their greatest density and 

their greatest :percent density- at the same tilne. Pearsall (19.321 p . 242) 

also found this to be true in hie of plankton in Ezlgllsh lakes. 

He stated that tbie was true except at the end o£ the diatom. phase 

in the fall \Jhen the diatom Xllllllbel's fell off tremendousl,7' but their 

percent density· remained very high. The diatom Mav:LC'l.lla sp. showed 

the .same trend in this stltey,. It its greatest in the 
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fall and sprirlg, wt reached its greatest percent density- in the winter 

months Whan its were reduced. Eesential.1.1' the sa;me vas 

t.rtte tor A:mraea effiMearle in the surtace we.tee. It reached its 

greatest density in the .fall1 but reached its greatest pereent density' 

in the Winter. This would imply that these speoies were eomparat1ve]¥ 

hsrd;v', being able to continue on in importance 1n the population 

through the winter JllOnths even though. reduced in numbers. Dino!ffit¢ll 

es'!:Qer- was another exception. In the "1l?'faee waters it attained 

its greatest nwubers 1n late October and ear'.b' November and greatest 

percent density in late October. Even though it maintained ite high 

mtrllbers in November, it tell ott abruptl-1' in its percent density.. This 

was due to the tremendous increase in numbers ot Astsonella formoaa 

'Which was reaching its peak density at that time. In the bottom watei-s 

l>1no1!79! serlularea 1.ts greatest density' in Jul.1' and September 

and it1 greatest percent density in and. October. It waa only 

ellghtly less in Sept.ember than in October. Its decreased 

percent densi.ey in .September was due prima:rilY' to an increase of 

,SOeQE¥iesmus W!!9S=cauda colonies+ lediaetru.tn was al$o eJQ. 

ception in the b.ottom w ters.. reached its greatest percent density 

in Mid•December rather than in Jul;r when it wa& at its greatest densit7. 

Thia W$ due to the gt"eat decrease in the total populati.on and to .a 

slight increase in its 

'.l'W'o of the speciea studied showed a definite preference far 

surface waters o'f'et' bottom waters. They were .AnW:-aea eochles;i1 and 
I 

Oer4ti9 h#;md;nella. D1no&on 9Srt;u.J.m'ea1 ,. 

and Sc!M?eSllll.S guagri29da &hawed no particular preference tor either 
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surface .ar bot'hcm at least in this shallow lake. Astet;ionella 

£ut:mc•1 Qo!!!!!ilU11 ap., 2scil!f1igr¥ Mae•!.. HfGFU.li sp., and 

Pedi.aat..r'wn shewed greater numbers present in the surface 

vat.rs but a higher pereent frequency in the bottom vaters. *.rhese 

geaeralizatiou were drawn pr.i.lnariJ¥ from the percent .freqt1ency data 

in fa.bl.ea 6 and 7, but also from the density and percent. density data 

in l9ables 4 and 5 ._ and 6 and 11 resp$Ctiwl,;r. :CU general the popu .. 

l.ation at alV' one t!lne was greater in the sur£a.oe waters than in the 

bo'htom waters.. Thia could be a result o:t the mtYthod. of sampling. It 

l'ld.ght be that the su:rtaoe samples would be mare 

However, :1Jl the .spri:ng and early $WllJl16'r the sa:m;pJ.&s showed a 

greater ll\1.1nber of organisni.s }ll'esent. Had the bot:holn samples been as 

conc·entrated as the surf$ee saq>les,, there milb.t have been an G'Ven 

greater di.ftei-enee. The total populaUon in the bottQlll waters in the 

earlir nuner vas gx-eater than that in the SU'i'aee se:mples of 

the grea'be:t:< a°'111dance oL the there at that time. 

!!here seemed to he little, if SXYI' 1 corr.elation betlteen the 

different species in a in regards to their periodicity. 

in 'the Chl.wopby,ta did a1.l the species studied reach their peak 

deMi.Ues at the same time. On:b" one species of the and 

one or the froehelminthes were stw:Jied._ so no e:omparieon could be made'" 

The dit!erent pb)t'la reached their peak densities at cW'ferent. 

times ot the year. fhe Cb;cysoplqta .. and especiaJ:cy- the diatoms, 

reached their greates-t den$1ty and :percent demi'tlr in the fall, v:i.nter, 

end ..-q. spriJ181 in beth surfac.e and bottom waters. S:!mtw results 

Wel'"e toand by Preec!i>tt (19511 l>• 18)., Langloit (1954, P• 69)1 Needham 
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and Llc;tyd (1937, p. 303), and Greenba.nk {1916, p. J8J). The Chcysopbyta 

were more ab.mdant in the St11TllJ1er in the bottom waters than 1n the $UX'face 

waters. Thi• mrq· have been 1n response to the temperatur$1 which was 

larifer in the bottom waters than in the SlU'£ace and whidl was 

similar to that temperature at which they reached their peak densities 

in the surf'ace waters in the spring and fall. The CJ"anophyta. and 

eapecial.ly OscUlatoriA limoa!:l1 :reached their greatest. importance in 

the earl.3' spring and earl¥ tall. Prescott (19511 p. 18) aleo found 

tb1e to be so in hi• studie1 ot the western Great Laket. The Oyanopnyta 

were more abundant in the surface waters than in the bottom waters, 

especially in the fall. The J'Nrrophyta were most important in the late 

spring and early fall in the surface waters. Tbq were not aignificant 

in the bot.tom wte:rs. fhe were moat dln"1ng the 

summer mnnths in the SUl".t'ace waters. Prescott (1951, J>• lfJ) and 

Langlois (19$41 p. 90) also found thia to be true 1n their studies. 

The Cblo;ropb1ta reported here WeJ'e mo.t iq>ortant in the bOttom waters 

in the early" stld late .swmner. This could have been the result ot their 

reactivation from ovenrintering in the eal'ly summer and settling 

in the late eunmier: prev.l.oue 'bo overw:intering again. Anurf!e cQ®l!_!rl.! 

in the frochelminthes, was most important in the late winter 1 rather 

than in the late spring as reported by' Carl (1940, p. 68} and Needham 

and LJ.o7d (19371 P• 302). 

The plankton populatiQn, thaQgh reduced in numbers, .seemed to be 

mare stable during winter months than in the swnmer months. This 

paralleled the results ot studies 1:13' Anand (19371 p • .356) on clit.t' 

algae. The presence of so few $ped.es . :Ln such small t.rW!lbers Yith the 
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restricted photosynthetic and reproductive activJ.tid could account tor 
the stability of the popU].e.tion. 



SUMMAll.Y 

l . The of selected plankton species in. the $al.em. Lake and 

the plqwical of the env.i.r()l'lnlet which atfectt their pEtriod... 

ieity have been studied. 

2. Plankton samples were collected aver a period ot 

sixteen months £r01n tntrfaee and bottom waters ot o:ne $-ta.tian in 

Salem Lake. The samples thus obtained were an.a:cyzed microscopically 

a.nd 5 density counts were made of certain of the mare common epeci.es 

present .. 

3, Among the most common plankton speo.ies at the station studied were 

Gosse, Astarionella lormoea liaseall, Ceratiu 

( o. F. M. ) Behrank; C.osma:ri\llll tp. i »i.n()'bpW! @tu:Larea 

Em:- . :1 Herierggpedia eleg8ll8 A. Br., Navicula sp., 0$.c£.lelioria 

;±l!g!a !Lg. ; Pe<li.astrum (furp. ) Meneghitti, and Seenedesn111s 

<i!adrieauda (Turp. ) deBrebisson. 

}J . The vaters of $al.em Lake were found. to be 'baeic. Th&T eupparted 

a plankton flar-a t,piaal of basic waters, except that the CJ"anopb1ta 

were leas abmdant and Ohlorophyta were more ab\lnda.nt than might 

be expected. 

S. The variati.ona recard.ed in the pH wer-e not considered to be great 

enough; to :1nfluence the periodicity of the organiemis 

studied. 
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6. 1he dUsol'V'ed mcygen content of the waters varied only elightl1' 

during the period studied. l"he wt'iaticn reccxrded was not COllSidered 

to 'be sufficient to influence g:reatJ.y the periodicity noted .•. 

7,. the turbidity and the depth of the water;- together tended to reduce 

the total number or orgam sms present in the bottom watars, blt 

not the number ct species 

a. I':leither the time of collection nar the brightness of the cUG" were 

eonaidered as sigW..f'ioant tactors af'£ecting the periodioity o! the 

studied. 
9. LEm,gth c4 and ten;>erature seemed w have the greatest influence 

on the periodicity or the orgaoitJms studied. OsoiY&tor:La limo.a 

and Nav:i.cula BP• seemed to be . controlled primarily by day' length. 

Merismo:ee<.'lia Cosmarium BP•, Ped:iff'M?"Wn SoeneS@E! 

gygrtcaq.ds.1 DU.wi£Zon and Ce);':ttium 

seemed to be oontl'olled primar:Uy by te.mpe:tatu:re. A;stgrioaeJ.l! 

formoaa and Anuraea eochlea:r.-i:s seemed to be controlled by a com-

bination of day length and temperature. 

10. Three peak densities were rea.ohed in the surfac'3 waters. 

Osclllatorta l:i:mQsa, sp • .t: Cerat;1um and 

Din.01!'.n>A SWWlat'ea attained p@A!t densities in the SP?'i.ng and 

fall. C:os1nal'iW:t IP.• Met"ismoP«lia elyans) Pediastrwr: 

and Scenede$11Dl$ reached peak den$ities in th(! swmne:t". 

Anut-aea and Mjeriopeµa. ,!ormge reached peak denaities 

in the fall on:cy-. 

ll.. Four peak denfities were attained 1:n the bett0?11 W$t.er$. ep. 

and Oscilla£9Se l.itQoea ree.ched their peak d sities in the aarl.7 
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spring. ft!4?:1.cauda,,, A.nurae.a. #!'•, 
el.esans atta:ined their e;teateet 

in the e4l'q SUimDter. Thpse species whiOh reached their 

peak dens:i.tiee in mdswnmer were Asteri0J1el la C&l"JLU!! 

and Dino!!m 1ertuJ.area... U.tei.<m.ella f9Fl1!Re also 
,.-each.eel a peak density in the late .tall. 
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STUDIES ON THE PHUODICITY 

OF Cl!RTAIN PLANKTON SPECIES Of SAL:Dt LAKE 

AN ABS1R.A.OT 

Plankton samples were taken periodically from one station in Salem 

Lake from the fdl of 195$ through the winter of 1951 . Ot.her data in-

cluding the li{, dissolved oxygen content, turbidity·, brightness of day·, 

temperature, a.'"ld time of day were recorded at the time of each collection. 

The plankton samples were centrifuged and preserved in a !!% formalin 

solution. They were later examined microscopically, and density, percent 

density, and percent .t'requeney calculations were made from them for ten 

selected species and for the five phyla which they represent. 

The waters of the station studied were found to be be.sic . The pH 

varied only from 7.7 to 8.4 during the period studied. The basicity of 

the waters is likely due to the nature of the substrate through Which 

t he water passes before reaching the lake, since the mountains around 

the area studied are primarily limestone and calcareous shale... This 

would account tor the basicity noted. This station in the lake supw 

ported plankton flora typical of basic water& except that the Cyanophyta 

were less abundant and the Ohlorophyta were more abundant than might be 

expected. The slight var1 tions in the pH recorded could not be cor-

related with the periOdicity of the species studied. 

The dissolved oX:ygen content varied only from J.14 to 6.4.5, 

showing a slight increase from swmner through winter. The narrow 

l 
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range exhibited by the dissolved oxygen could not be correlated with 

the period1city1 noted• ' 

The turbidity of the water; as recorded by a Beochi Di.&k, varied 

conpiderably. The combination of the depth of the water and high 

turbidity was likely responsible £br the ·total population of fewer 

numbers in the bottom waters than in the surface uatere. Thie could 

have been the result of a deoreaee in the amount or the intensity of 

light reaching the organisms on the bottom. The average depth of the 

station was seven f'eet ten inches. 

The time of day at which the collections were taken varied only 

within a range of six hours in mid-d83''• A comparison of these data 

With the plankton data showed no direct correlation between the two. 

The brightness of the day did not seem to at'fect the periodicity 

of the organisms studied directly', but it did influence the turbidity 

and thus the nu.tlber of organi.sm.s able to survive in the bottom waters. 

Temperature and day length seemed to exert the greatest influence 

on the periodicity of the species studied .. 

There were three ma:x:imuin densities reaobed by the total population 

in the surface waters and £our in the bottom waters. The three maxi• 

mum densities in the surface waters were in the spring, midsummer, and 

late fall. In the bottom waters the ma:id.mu.m densities occurred in the 

spring, early summer, midsummer, and the late fall,. 

Navieula sp. , Q§eilla.toria limosa, Oeratium Mfuruiiinella, and 

Dinobryon sertularea were responsible 'for the spring peak density in 

the surtaee waters . These species also reached peak densities in the 

fill in the etll"face waters . Nav:tcula sp. and Oscillatoria limosa 
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were responsible for the spring peak den.8ity in the bottom waters also, 

but did not reach peak densities in the .fall. They reached their 

maximum densities in tbe surface waters in the spring and fall at times 

when the temperatures were different but when the day length was 

similar. Thie would imply that they were limited by day length. 

The early summer maximwn in the bottom waters was the result 

of the peak densities of wadricauda, Oosmariµ;m ap.; 
, 

Pediaatrum 'bol.7attu!s and These same species all 

reached a maximum density in the surface waters later in 

suggesting that they are limited by temperature. Thie also might 

indicate that they overwintered on the bottom of' the lake and were 

thus abundant .first in the bottom waters and later migrated to the 

surf'aoei where light and temperature conditions were p$rhaps more 

desirable, 

The temperature of the bottom waters in the $Wllll1er was e1m:Uar 

to that of the surf ace watere in the fall and spring. Oerati l!: 

l'd!JfndinelJ! and Dino:bl:1Pn were most abundant in the bottom 

waters in the summer and in the surface waters in the spring and fall. 

Thia suggests that they are both temperature limited. 

AAterioneUa formosa and Anura.ea eoebl.earis reached their 

.greatest densities in the fall only. This suggest that they· are limited 

by a combination of day length and temperature. They are most abundant 

when the days are short and the water is warm. 

Ceratium and Amu'aea coehlearis showed a definite 

pt"elal'ence for surface waters over bottotn watere" The other species 

studied 8howed no particular pref'erence. 
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The plankton population, though reduced in numbers, seemed to be 

more stable during the winter months than in the summer months . 
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