FISHERIES RESEARCH BOARD
OF CANADA

MANUSCRIPT REPORTS OF THE BIOLOGICAL STATIONS

No. 218

G_.mm

1939




Seasonal Variations in the Abundance of Various Plankton
Forms of Florence lake, British Columbia,

by
G. Morley Neal
University of British Columbia

 Although comsiderable study has been made of the plaskton of lakes
British Columbie from verious stendpoints, oaly one investigetion
14 8 lake, Ricker, 1938) has dealt with the varistions in abundance
pesies fron month to month throughout the sourse of & year, It seemed
8t, therefore, to follow the plankton eyecle in Florence Lake on
island through a twelve-month peried. This paper gives the spe-
in the plankton and the relative sbundance of the more important

‘{an author wishes to mcknowledge his indebtedness to the following:
Melean Fraser who surgested the problem and guided the progress of
 work; Mr. B, Wm, Neal who collected most of the ssmples; Dr. G. O, Carl
u‘- valuable assistance in identifying many of the -miu; and Dr.
Clemens and Professor J, R. Dymond for assistance with the preparing

the memuseript for publication.

FLORENCE LAKE

5. Florence lake is located ten miles W.N.W, of Victoria, B.C., at
|tude 48°27936", longitude 123°30'45" with an elevation of epproximately
) feet sbove the sea level.



It occupies a small oval basin one half of a mile long and one sixth
a mile wide; bordered on the west snd morth by & hill of altitude 500
600 feet; on the east by a rise of about 100 feet.

e 1ine i faivly vegular. The grestest Gopth sounded {sumer
gs) was 20 feet. The average depth was 12 - 15 feet. The western
shelves mos t quickly, due to its bordering along the foot of the
Extensive shallow areas of from 2 - 4 feet extend ocut from the

u and morthern shores to & distance of 50 - 60 feet. At the southern
‘o depth 1s 12 feet about 100 feet from the shore; at the northern end
h approximately 6 feet. The gemeral direction of the wind is from the
and west which may account for the lerge extent of the shallow areas
northern end of the lake, In gemeral the 4 - 6 foot depth along the
fern side extends 30 - 40 feet from the shore and is marked by an area of
» polysepalum, which becomes wider at the northern and southern ends of

th, 1935); viz., "Temperature of bottom water very similar to that of the
water, ¢irculation continuous except when frozen.®

on. The following zones may be recognized:

. The shore margin zone. |

(a) An encroaching srea of Ledum groenlandicum. This extends from

| the north-west border, thinning out along the east-south-east
border where a bank of rock slopes into the lake; widening
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again towards the east and south and becoming extensive
elong the south and south-west border.

(b) A Typhe area along the south-west margin, mingled to some
~ extent with the Ledum,

_ (e) A rocky ares along the central western shore,

The immediate offshore zone.

~ (a) A Nuphar erea growing on a mucky rank-smelling coze.

(b) A small eres of Myriophyllum growing in black mud along the
| eentral region of the eastern shore.

The outer offshore zome,

This consists of a Potamogeton area at the south-west and

| north-east corners of the lake extending out beyond the
o Nuphar ares to e depth of 12 feet.

The central zone.

| This consists of the open portion of the lake beyond the
rooted aquatic vegetation., The bottom of the lake in this
zone consists of coze consisting in part of dom&aj plankton
and other orgunic materials.



METHODS EMPLOYED

A six-inch dismeter met of #25 bolting silk to which was attached a
6. vial, was used in making the collections. A few drops of formalin

used as & preservative.

cally at a sixth,

4 a8t 1. 250 feet along the east shore at the southern end outside
' of a reely area.

2. 400 feet at the southern end along the outside border of a
1lily bed and above Potamogeton.

3« 450 feet along the rocky shore.
4, 300 feet at the southern end of the lake above a bed of
mgy_%. outside a reedy area which merged into am
area of water lilies.
5. 500 feet from the centre of the lake,
y 6. Vertical haul from the centre of the lake.
. Surfece semples were teken once & month st noom, at Tive P.M,, and at
ight from stetions 2, 3, end 5, and st noon and 5 P.M, from stetions 1,
.‘, during 1934-35 in an attempt to find if nrﬁtlon in quantity or
. of the plankton existed in the various ecologicel zones of the lake.
emples were taken during September, 1934, nor during Januvary, 1935; in the
J’;. » case the freezing over of the leke prevented the teking of collections,
7"_‘: attempt was made to determine vertical movement in planktonm by taking
s in the moming and evening frem all stations, and one at midnight from
s 2, 3, and 5.

I';s Dec. 28 (1934), Yeb., 23, Mar. 30, Apr. 27, May 31, June 26, July 27
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ployed 8k :; the counts

were alloved to settle and were then reduced to a 10 ec.c.

e, Each 10 e.c. haul wes examined under a low power bimocular to dot‘us
p presence of the Crustacea and the larger Rotatoria.

iar-nu the counts a 1 ¢.c. cell marked off into 1/15 c.c.'s was

; A total count was made of all crusteceans, of the rotifers Asplamchna
heeta and the ineidental foms, and the lerger algal forms (e.g.

o 1)s One-fifth of & c.c. was used as a unit volume to be counted for
ther forms, The total counts were recorded as the number present 1: 1
the original 10 c.c. volume of plankton obtained from a 500 foot tow.
m was applied to all tows.

.m the abundance of plankton made & 1 e.c. count of the 10 e.c.

| ical, the total volume was made up to 20 c.c. of which 1 ¢.c.
and the results recorded as numbers present in a 1 c.c. sample of
10 ¢.c. volume; i,e. the cladocerans ers multiplied by 2 end the

= the algnl form
The following grouping of algal forms of similar meke-up was employed
seilitate counting.

: mmx«n ucnmc %u-( lathroeystis), Aphenocapsa,
mﬂhbtoﬂdh)

elenastrum which included Selenastrum, Ankistrodesmus, Quadrigula,
Elekatothrix gelatinosa.

-

| Spserocystis which included Sphaerosystis and Glosocystis.
,” difficulty occurred in the plecing of some of the umicellular green
3 of which may have been included among the Gloececapsa group when
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r should have been placed in the Spheerocystis group.
. No attempt wes made to make separate counts of the various forms of the
toms and desmids present. The dominant form in each month was recorded.

RESULTS

A 145t of the organisms with the combined evmss of the mave important
ns from stations 2, 3, and 5, is given in table 1. The presence of the
forms is indicated as given in the legend below the table. The counts
» stations 1, 4, and 6 are not included for the following reasons:

U:’& Hauls were taken from them only twice a day as compared with
1 three times a day from stations 2, 3, and 5.

2. When the weather was calm some variation in the numbers of
- orgeniems from the various stations is noted., Their omission
is not believed to be of significance.

~ 3. Byen though not included in the results, they may be used as

a check on the wind effect. VWhen the wind blew, a piling up

of the orgeni=ms was observed at the station toward which the
wind blew. A general redistribution of the organisms throughout
the waters of the lake took place when the wind died down. A
general picture of the numbers of organisms, and thelr season
variation can be sufficiently obtained from the total hasuls from
stations 2, 3, and 5.

_ 4, The verticsl hauls from station 6 did not reveal the presence of

. any orgenisms at the depths that were not founéd at the surfsce,
and are therefore disregarded. Wauls from various depths might
have shown that some organisms were more abundent at the depths

b then at the surface.

A decided piling up of the organisms at some stations, probdadbly due to

ind effect, is noted for the following tows:

-'”!'l slight piling up of the organisms from the centre toward station

_ & fran the morning till the evening occurred during August; in

W e piling up of the organisms fram the centre toward station

“4_ i. 1s noted in the morning hauls, a redistribution throughout the lake
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VII. o

g :
‘48 seen in the later hauls; in Merch a piling up from the centre

S

toward station 1 and 2 occurs, with a redistridution toward mid-
B 2 May fren the sextre tomrd statica 2 and 3 $i11 after the
heul; in the morning heuls for June a slight piling up is

: toward station 1. Any stetements mede regarding the vertiecal

+
}

nts of the organisms tekes the above into consideration.

DISCUSSION OF RESULTS
No determinations of temperature, chemical conditions, or light pene-

2 made. Anmy discussion on the organisms met with is therefore
observations on seasonal fluctuations in numbers, differences in

‘ a8 between stations and for times of the day., It is neither neces-
desirable to deal with each species and so only a few of the more

ot ones are selected for diseussion.

ms in numbers between the stations may be due to vertical migre-
) evasion of the net during the day (Ricker, 1938) or dispersal of
eurrent across the lake (Weleh, 1935). Any statements made regard-

e m nts of the plankters takes both the wind effect and the above

ont into consideration.

29
i

ric reticulata (Jurine). This species shows a decided abundance
October with a few individuels present in July end November. Tee
By sesurred ia September; during August the forms encountered were
young ones., Voerster (1925) reports this form &s early as June.
the peak of sccumletion was found at station 2 with diminishing



toward the north end of the lake., Conditions may have been suit-
this species at station 2 and the prevalent wind from the S.W.

jtered the individuals acroes the lake. There was an indieation of a rise
surface in the night hauls during sugust.

. Daphnia longispine ver., hyslina Leydig. This plankter cccurred from

"‘ to April with e peak in February. In Cultus lake Ricker (1938)

4 Daphnia pulex atundant from Nay to July.

B 1011 cation s shows of a rise to the surface during the afternoon
B gxving the sight in the swmmz. Trem sll the Oeteher dawls,
f-{hn-“h day, an inerease in the number of this organism taken in the
ce heuls occurred at midnight. During the winter there is an indieation
‘ ontimmtion of the movement observed in October. This was especielly

| during February when large numbers were taken at midnight from tio

/d’ the lake, This reaction wes continued till May.

m greatest numbers throughout the year were takem from the centre of

| @, This would indicate a tendency on the part of the organism to remain
deeper reaches of the lake.

M forms of D. _l_o_n_ﬂgz___m noted. During July 1934, the form
L 8 var, mm was seen, With advence of the season & sharper
ature of the head occurred; & gradusl return to the rounded form of head

en toward the following summer. During Jume, 1935, the decided mendote
plosta forms were found, During June and Tuly, jarticularly from the
m, many had a coronet of 3 or 4 spines on the head. At least one
fual was seen in July which had & decided depression on the curve of the
, which was a blunt rrojection. Whether these forms are seasonsl varie-
variations in form of different races is as yet undecided (Woltereck,



ma longirostris (0,7, Miller) and B. longispine Leydig. Although
m present throughout the yesr, the greatest mumbers occurred during
m with & peak in August, Ricker (1938) reports spring and
”‘ for B, cbtusirostris in Cultus lake. In spite of wind effect

o the surface was found in July amd August at stations 2, 3, and 5.

s made in October, the numbers st the surface showed little varia-
the day but a slight inereese in the numbers from the centre haul,
) from the other stations, is shown during the night, _
Pleuroxus denticuletus Birge, Chydorus spheericus (0.7, Miller), Alonella
Baind), amd Holopedium gibberum 7addach were never abundent in the plemk-

e lake. Chydorus and Alonella were found most frequently during
nil early spring. Only a rare individual was teken from the gentre
 leke, the majority were from the weedy stations, especially station 2,
aphanosom braghyurum (Lieven). This fom was of infrequent occurrence.
corresponis to that givem by Bady, (1934); 1.e. July to September.

st, 1934, the grestest mumber was obtained from station 4 at 5 P.M. due

H” piling up of plankton orgenisms as shown above.

faptomus washingtonensis Mersh, The greatest mumber of adults were

' ‘m and November end most of these were taken from the centre
e and slong the deeper water of station 3 in spite of the piling up

‘ m wind toward the centre snd the Tast shore of the lake. Insuf-
m of t!un were ohbtained in the surface tows to makeany stetement
the diurmal movements. Welch (1935) and Foerster (1925) report that



ecles of m-mﬁ inhabit deeper waters of the lake. During February
females with eggs were observed; during May and June meny individuals
s particularly in the night hauls.

m,_umuam Claus. Two peaks occur, & low ome in August,

r and November, and a high one during the period of spring maximum in

. During February, May, June and July, more were obtained from the mid-
-'j'-' than during the day. Any varistion in the numbers from the various
ons during the day can be accounted for by wind metion. Ricker (1938)

’ ‘uu moximm for this species in Cultus lake. A very few individuals

_phaleratus were ocbserved.

"
\
A

Beuplii, The highest peak occurs in May with smmller peaks in October,
and March, A minimum occurs in June followed by a slight increase

e July. This series of psaks could well be due to the differences in

* of abundance of the various species of organisms whose nauplii are found
BREARS. In general, the greatest mumbers were obtained from the heuls in
areas. The same piling up at the various stations is noted here as with

ther organisms above.

Hyslella asteca Saussure. While not usually incluled as a plankter,

was found in the plankton at night from June to August, even in the

_' v from the middle of the lake. It appears to be a heliophobe, pre-
ag the dark shadows of the Nuphar aress in shallow water during the dey,
ter dark it was found throughout the waters of the lake. In the Nuphar
regions it occurred in large numbers, as many aa‘ fifty being found on
of a decaying lily pad.
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y ’&n leke possessed a rather large numbar of rotifers in the plankton and
f the year a periodicity was observed for the various forms, The dominant
were: Polyarthre trigla Fhr., Keratella cochlearis Gosse, Gastropus
Imhof and Conochilus unicornis Rouss.

ighne priodonta Gosse was most abundant in the aitum, reaching its
3ot abundance in December. Ricker (1938) reports maximum numbers in May
me 1 Cultus lake.

onochilu unieornis Rouss. This rotifer was practically absent from
. P to April. It wes fairly evenly distributed during the summer months
numbers during June., The greater numbers were obteined from the
el station over deep water than fram shallow water stations. These results
with those of Foerster (1925).

Jastropus stylifer Imhof, While considerable numbers occur throughout
jear, & muuv peak is rveached in Oectober., During October, in spite of the
.'c greater number were obtained in the noon heuls. In all cases more

i from stations 1, 2, and 3 than from the centre, indicating its
r abundance in the shallower regions of the lake.

! cochlearis Gosse. A peek of aundsnce oceurred during March,
, and May with @ smeller pesk in Augiet. Tieker (1938) found somewhat
peaks in Cultusz lake. mrlng the winter e larger size of the animal

m prominence of spines were observed. The greatest numbers were
‘ from the shallow water of atation 2. Toerster (1925) reports a similar
: in shellow water., This is a true plankton rotifer and was found
evenly distributed throughout the waters of the lake, A vertical migra-
L indicated. In the hauls made during August, while fewer were found in



bauls from station 2, more were found at 5 P.M, and still more at

g This would mot be the case if the wini action were the cause as the

at sietion 4 and a lessening at station 2 would have beem the result.

During November the centre hauls would indicate that suech a verticsl

l t was noneexistent. During Mareh the greatest numbers eppeared at the

g in the evening heuls in spite of heavy wind effect. In gemeral there

indication of a rise to the surface toward midaight in the April hauls;

ALy be &uo %0 ourreats. In May the greatest mumbers were obtained

m morning hauls from &ll stations in spite of wind action.

atella gquadreta (Muller) is an example of a species reaching its

- during the late winter and early spring, in this ease during February
It was entirely absent during the late spring end sumer months.

- hogerea cylindrice (Imhof) (Rattulus) rose to a peak between August

‘ with indications of ite presence in July and November., It was

B strivated Ahroughout the waters of Whe lake furing its syele. In

%, 1934, a greater number were taken in the midnight hauls from stations 2,

5 in spite of wind effect. This would strongly suggsst a rise to the

® during the might.

ilyarthra trigla Thr. The data indieate a late summer and gsutumn abun-

considerable numbers were present in all months. Ricker (1938)

1 jus lake shows spring and autumn pulses, the former usually being the

:7'

Gerstiun hirundinella (0.T.M.), This spestes reached a decided pesk in
| wes entirely absemt in November and December. Ricker (1938) reports

; »
-
)
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. numbers in Mtui lake in September. A similar seasonal change in

a8 reported by Welech (1935) is observed, viz., the more compressed winter
glving place to the summer form with widely spread spines.

- Dinobryon sociale Fhr., The cycle for this species is as follows: few

@ plankton during August, a pulse in October, a practical disappearsnce

2 the winter, an inerease during February with the highest peek in April,
during May, en inerease in Jume end a trace during July, 1935.

" deridinium sp. A high peak of abundance occurred in April and a smeller

Oetobers A rather good representation was present throughout the year.

i
1

occurred fram May to December with a peak in June.

inocapsa group. There appear to be two pulses for this group, one in

& more promounced one in October. Mierocystis was the most abundant
ent form. At the end of May it formed one-sixth of the total number
B &M $hen 1% faereased 40 & ok in July asd venained fairly abus-

IL ing the autumn. Aphanocapsa reached its greatest abundance in May and
remained fairly common throughout the summer and autumm. Coelosphasrium

airly common in June amd July.
Gloeccapsa group. This group formed by far the larger proportion of all
in the plankton, The range of Chroococcus extends from April till
% Gloeocapsa appeared later than the above fom ani was more atundent

| summer. Peaks in abundence were noted in December and April,

,,;,,__:*L phon sp., Gloeotrichie echinulata and Lyngyba were rare among the

eae as were Dactylococcus sp., Dimorphococcus lunatus and Selanastrum




ry low numbers in Pebruary and March. The species continue in consider-
throughout the summer and asutuma, reaching a peak in December.

es Representatives of this group were seldom found in the plank-

ut m more numerous in the mossy areas along the margins of the lake

the months of April, May, June and July. Staurastrium limneticum var,

- S, eremulatum, Kanthidium antilopaeum, K. subhastiferum and Sphaerozosma

] : fairly common. Representatives of the genera Arthrodesmus, Closterium,

sladiu Doeidium, Busastrum, Hyalotheca, Migrasterias were rare.

In general two peaks were noted. Ome for the fall and a very

Las £111 April with the height of the dbloom in February. Meridion,
11, and Pinnularie were fairly common throughout the year while Cymbella



STMMARY

J lske is epparently in a transitional stage between a lake and

: is indicated by the large extent of marshy edges at the northern,
M mtlurn borders together with the extension of the Ledum areas.
: : lhlnomn. the greatest depth being 20 feet, and the aversge 12-
f, 18 omother indicetion of the trensitional stage of the lake.
easonel variation cccurred in ell organisms examined. The occurrences

indicated as follows for the more important species:

e
"

t throughout the year, though not necessarily equally or co-

y abundent, Bomina longirostris, Keratella ¢oshlearis, Polysrthra
aium, Paphnia longispina.

Peei during (Dec.), Tan., Peb., March, (April). Keratells quadrata,

 during (March), April, May, Jume, (July). Cyclops bicuspidetus,
'm Sloeogspss, Sphaerocystis.

k during (June), July, Aug., Sept., (Oct.). Bosmsina, Ceriodaphnia
Diaphanosoms brachyurum, Conochilus umicornis, Trichocerca eylindricus,
8, Aphanocapsa group.

; 'mm (Sept.), Oct., Nov., Dec., (Jam.). Disptomus washingtomensis,

mm._ems___nm. Rolyerthre trigls, Sphmsroeystis group,
ristions in the mumbers of organisms were found for different parts

on the ssme day, This may have been due to the effect of the wind

+ ‘m more weedy and protected areass affording more favourable habitat

jain of the organisms.
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sri odaphn reticulate, Daphnia longispine var. hyeslina, Keratella
ris, end Trichocerc eylinirice.

asonal varietion in the form of the organism was noted in Daphnia
var, hyslins, Ceratium hirundinells, and Keratella cochlearis.

. ‘.l,..“. were more ebundant in ome region of the lake than another;

a reticulata, Pleuroxus denticulatus, Chydorus sphaericus,

na, Holopedium gibberum, and Gastropus stylifer im the shellow
reas; Dajhata longispisn ver. hyslina, Disptomus washinetonensis,
unisornis, and Trichocerca cylindrice in the deeper regioms of the
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‘icunpidntu:
wash ingtonensis

ina longirostris
and longispina

apk reticulata
longispina wver, hyalina
nosoma brachyurum

fum gibberun
s denticulatus

ASECA

azteca

: mwiodonta
ster ovalis
eca libera
bicuspidata
unicornis
porcellus)
stylata )
is diletata
pus stylifer
eochlearis
quadrata

Table 1.

Aug. 28

12

95
560

161
1583
21

14
16

1934
Oct,. ? ¥ove 11
2
79 72
16 9
1093 326
36 21
660 4
7 7
4
50 17
12
34
917 103
+ *
950 206
4
293 11
6
10
5613 127
13718 1494
+ 42

Dee. 28

24

15
10

624

22

2+
360
3056
55

Febe 23

I I

2+
192

1+

10

126
2944
1775

Humbers of plankters, Florence lake, B,0,, August, 1934, to July, 1935.

1935
¥ar, 30 Apr. 27 ¥ay 31 June 26

4 12  §
47 68 16 2
251 233 1%0 20
s 24 40 22
1228 366 5257 24
16 4 16 9
30 67 8 +
+ 5 11 4
13 3
24 2 + b {

12 27 1+
+ * *
81 45

1
353 595
2
4
65 348 159 239
122;3 8101 8291 746
4

July 2

Lows

ﬂgwt

+

1+

76
5

72
315



della pmh)* 1 2 2 21
vla lunaris
" bulla ) 24 33 9 4 4 5 2
holes longispina 6 2 2 6 28
" striste scuminsta 17 8
oma truncetum 48 28 6 2 2 1 6
yarthra trigla 670 1266 7176 620 235 440 215 1766 %11 146
ocercas cylindriea 1200 570 5 45
haeta sp. 2 104 98 8 130 160 2 14 1
la vulgaris)
diseeides) 88 123 23 38 18 6 2 4
um hirundinells 368 391 31 306 509 17761 2226 482
ryon sociale Fhr, + 29325 low 11552 51210 119050 low 8705 2015
13 u. SPe . 1 35
: 40 1870 619 26 228 216
mniu 5090 151104 93175 86379 91583 108954 425533 24724 462 486
Yorticella campanula 960 161 13 6 8 2232 15
644 718 282 1792 848 1906 3594 795 291 389
fomosa o+ + ¥ A A c b 4 + + +
E d + + + +
Ceratoneis areus ¥ + + - » + + + . +
Fragilarie * + ¥ c A ¥ ® + 4 +
: + + + e T + 4+ + + +
Tabelleris fenestra + + + + + + r ¥ ¥ +
Rhizosolenia criensis + '
- Total PRacilleriacene 3710 5395 6772 16248 7037 1082 10010 481 1686 1214
: 181120(Ast.)  Ba440(Ast. over mlfa Y Aste)
Ast.)
hycese
ena lemmeranni (?) 89 66 _ 11 4 1 310 5
%‘;& 4393 8074 710 3730 280 4892 3596 2567 1144 2675
apsa 4 4 4 ¥ A A ¥

ee-locphurnm + 3 + _ P ¥



Augs 22 Oet. 7 VNov. 11 Deec. 28 Tab, 23 ¥ar, 30 Apre 27 May 31 June 26 Tuly 27

+ + R
.4 + b 4 + * + + + ¥ c
Sroup 4557 7424 2853 17475 2373 2102 22054 5677 3130 7929
. (Mostly Cloe.) (Mostly single) ’
¥ + A c c 4
¥ + + ¥
¢ 4 + 4+ c ¢
+ A c R ¥ 2
+ ¥ + + * “ ¥ + + +
. + - 60 165 483 505 90
pusillum ‘ 347 2587 49505 18165 2045 1513 48 651 178
boryanum + 25 41
963 3297 706 241 1imn 2123 167 394 676
....... - =
A
+ 4+ +
tis Group 1464 3169 1375 6813 58 20 5604 2069 964 3537

The mumbers refer to the total counts made from 1 e.e. ssmple of the 10 c.c. volume from Statlons 2, 3, and 5. Oleo. (fleocapsa) and
~ Ast, (Asterionells) refer to the predamimating fom in the group in which they were included, V - very abundant; A - abundant; C -
conmon; F - falirly common; 7 - rare; + - present.

* Yostly M. lumris : *% Not ecounted before Februsry.
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