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ool .‘AB'STRAcT:- T T A LS

’ Samples were obtained .in the littoral. region of 74 waters

~ from various parts of the Province “of Newfoundland and Labrador., The

1 M

Cladocera .and C0pepoda foﬁnd in the collections are 1isted. $thy—twp
_ species were recorded which included 47 speciee of Cladocera and 15

.épecies of Copepoda. Twenty-six speciee of Cladocera and 12 spjcies .‘;& -
. N ) ) ot :
‘ of Copepoda represent new records for the Province. 'In addition; a- -

new cyclopoid copepod species was described Paracchope yeatmant n. sp.
. . -1"
. A quantitative gtudy wag made of: the littoral microcrustaceans

NP o .
, in a bog pond and a marsh located on the Avalon’ Peninaul& from May, ' (J

. JA

1972 to May, 1973. The maximum standing stocks were-similar in the ! e
_ ‘two localities. _The.dominant forms in the summeriand-fail in_the . '. _
‘marsh wererCladocera: Acaniholeberdo curvirostris, Biaperig?q' - o
' intermedia, Chydorus sphaericus, and Ilyocryptus spinifer. In the *. .
.\Tﬁge_,\\winter the copepod, M&crocyclope albidus, was dominant, while Cchopa o
| . .variecans rubgllus was ‘the most abundant species in the spring..’ The “QK'
bog pond als waq(dominated by Cladocera in the summer and fallf
nameiv; Acroperus aionomdes, Alona rustzca, AZoneZZa exeisa, Chydorus
sph;ertcus, and Sida crystalltna...The copepods, Eucchops'dgiliq
o and Mbcroayclops athdus, were dominant in the winter and early-spring.' ! Jt
Qualitative seasénal succession and the relative abundance(of |
C e Cladocera and Copepoda were studied in 10 -waters on the AValon
Peninsula.q This provided_aeasonal data'for 38.species._ Such studies
. 8 . . i N

showed that sampiing on one date seldom revealed all speciee knewm . _7_ o -

. for a particular.water body. -
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« . Plant and microcrustacean associations were imnvestigated. S
T ’ N : o ) . S
o, The results -suggeést that some microcristaceans are assoclated with
. . particulér plant species (or types). Also, some Cladocera may utilize
o . .0, = particular parts of a plant.’ fan ) :
f \ . i . ] . - M - i N : .
’ “. Obsegyations wére made on the feeding habits and predators of .
0 ~y o . N ) ’ . - ’ o
“ some littoral microcrustaceans.” ) I . - .
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“found that 1ittoral Cladocera constitute an essential part of the

.- 4 oL

INTRODUCTION 7. - A
% ‘ _ . o /' . ‘

~e

.0f the eight families of Cladocera, representatives of-Sididae‘,

P N

Madroth%t‘,ic'idse, Chi"doridae, Polyphemidae, and certsit%spec'ines of

‘Daphnidae are, found 'primari)ly in\x;b.e\ littoral zone of 1a1€es and small

LR
- " .

. bodies of water, especiﬁlly amongst Aquat‘ic vegetation. On "occasions

9

. limmetic. species of Bosminidae a‘hd Daphnidae are/ collected in littoral'

_habitats. From investigations in the Volga Reservoirs, Smirnov (1963&)

<

[ : . N

inshore invertebrate fauna in terms of ‘their biomass. '-_Of' the three

free~living suborders of Coi)e'poda, the;_ Cyclopoida and Harpacticoida

are 'common' littoral. inhab.itants. Howe"irer,' their population density -
. . - . q -

is not usually high .(Pennak, 19{3‘) . P T

A

- 'i‘he range of habitsts.\ of 1it1:bral mi, rocrustsceans are quite -

- ‘

'diverse, including bottom substrates, plant—surfaces, the water column,

‘0
4—1\;‘ .
or combinations of the - three (Pennak, 1966) They play an important

a
3

. )
role in “the biologicpl transformations t,hat take place in the littoral

o

zone of lakes, ponds,- and ‘pools.,. Studies. have shoyn that fish and , . -

R ’ ®

: L . ‘ f
" numerous’ invertebrates (e.g., hydra, Chaetggaster, some copepods, .and

many aquatic, insects) -utilli‘ze Cladocera in their diet (Gou_lden, '19'71)..

S.ince littoral Cladocera depend largely upon detritus as food;,'they.

L
{

B . ’ ', . [
help transform detritus at varlous stages of decompogition into’animal °

tween’ bacteria, algae, detritus, and microscopic snimaLs on. the one

hand, anq fish and macroinvertebrates on the other- (Pennak,,.l953).
B h e °

' food (Smirnov, l969a) Littoral (foﬁepoda represént trOphic ievels be—‘ .

a

.
> .

“n
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°

]

" of littoral microcrustaceans for Newfoundland are as’ tychoplankters,'

Another.important characteristic of Cladocera-is'the

persistence of .their integuments in the sediments of lakes; Initial

0 . - " . ) . p’
studies by Frigy (1958, 1959) have stressed the importance of chydorid
. t&' " N -

microfossils_in determining the past history of a lake. However,

. Goulden (1971) emphasized that "the fossil record simply représents

a picturesof the outcome of species' relationships with the physical,

"
2

chemical, and biotic environments." The interpretation of such

Iz

paleontological studies requires a thorough understanding of‘;he

J

ecology.ofnCladocera. Recent works by Flossner (1964), Fryer (1968),,

. c

Quade (1969), and Goulden (1971) have attempted to gain gome insight
into the relationships of Cladocera (Chydoridae) ‘with their enviro ment.
It was the, intent of this study. to add more information to.bur n-
complete knowledge of Cladocera. Copepoda‘nere included because‘so
little is known concerning their general ecology in littoral situations.
Distribution, community structure, qualitative and quantitative-

seasonal succession, plant and animal associations, and some. hehavioral

. aSpects of littoral microcrustaceans were studied in Newfoundland waters.

Only one previous study has been encountered that deals with littoral

ﬁladocera from the island of Newfoundland (Smirnov and Davis, 1973)

' They reported 13.specles or subspeqies from six waters located on

- ' o

the Avalon Peninsula. Cushman”fl908) reported on five samples from

Labrador and one from Funk Island (approximately 59 km east of New— .
; .

foundland) Evidently there are no,previous results dealing with

littoral c0pepods in Negfdundland'or,Labrador; Any other reports ~

e R

;derived~from plankton sampling (Frpst, 1940; Megyeri, 1969; Davis,

[
-

/

°

a

o,



) _ - 3
'1969a, 1972; Dadswell, 1970) .'l:here also.hagi been' yéfy fittle study
of 11tt6r§1 microcrustéceaﬁs anyﬁhefe in Canada. Here-agaiﬁ, the
gpeéies lists jare mainly the'resulgg-;;_zggir.spdradic a;peafance in ' ;‘5
the plankton. | .

&
The littoral- zone can.be characterized as a heterogenous group

“ ’
}’\ 4 .

of habitats which means the organisms are more than usually clumped.

" Difficulties are compounded because it 1s necessary to extraét the ~H.__A‘-////////

animals from the other material one normally collects in a sample.

. This partially explains wyy,tﬁére havé been few studies dealing with

the s;ésonéllébccessiQn of litto?&}ﬁmicroc;ustaceapg.,/ E;;/;ppears to.

be no pubi%sﬁed studigg ;hat ha;e dealt with-thé seaso%él dynamica of

littoral féfms in Canada; "Most of. the preQioué quantigative work has

been dene in the United States.(Ward,‘l940; Pénnak,11966§ Ball et ai., .

. .1970; Gouldén; 1971; Keen, 1973), in England (Smfly, 1952, 1957), in - -
’Czechoslovakia (Straskraba, 1965), and iﬁ Busgia (Sﬁiynov, lé63a,b).‘

Seygfal of the abo§e studies (Smyly, 1952& Ha1£ ét,aZ., 19703 Pénn;k; ;

)

E 1966} Strasktaba, 1965) thg'fhcluded 11ttorai copepods. In additioh,
. [ ' i i

Monakov (1968) dealt just with ‘the ‘dybamics of littoral copepods:
- ; \ . N 3 [}

Much of the 1nform£fion.éoncerniﬁg the ébbstratés'pf littoral

.micfocrustaceans can on}y be 1ﬁpliea:fiom the'descrigtions of sa@ple” N :f,.;/
‘localities (e.g., Bigelow, 19&8; Sebestyén, 1948; Fr&er, l95f%i////y// |
Scourfiél& and Harding, 195@). However, aé&er&l studies have
investigatéd their relationships with pérticular subscrateg: Entz
(1946) has studied the cladoceran féqnq,aséociated with the ¢5at1ng§
of £wo'p1anté,_fbtaﬁogeton perfbliatﬁs-and'MQri?phyZZum spiéatﬁm; |

‘Flﬁsgner'(l964)'samﬁled numerous substrates and found that many y

- v
N




S Vo ‘
" Cladotera show preferences for particular plants or types'pf bottom.
- . L, r '

bee.recencly, Quade (1969) has studied the affitities which some

o Cladocera show for- parbicular plant-groupings in Minnesota lakes.

— i

;/(;///’;//”’_‘,_Agéinf-the data for littyral copepods is scarceﬁ Much of the infor-
mation must be taken from general descriptions of the animals' biology

. ) .
(Gprney, 1933; Rylov,'1948;'Dﬁssart, 1968). However, Lastochkin (1926)

hds studied the distribution of Cyclopoidae amongst various- types of

s -

aquatic vegetation in several Ruséian lakes.

3
Some of the behavioral aspects (rate of defecation,’ food, mode

of feeding) of chydorids (Cladocera) have been studied by Frey (1967)

-

J and Smirnov (1968 1969a b 197la) “ A recent'%aper by Fryer (1968)-

gives a‘thorough aquunt of chydorid‘ﬁehavio;al ésﬁepts and re&gfeq\
' these to their, mode of life and Eyolutionarf de#élppgeﬁt. “Similar o
ﬁtudies'with'Macrothricidée and éididae:aré néedéd as fhere‘ksulitéle
infofmation avéilablé. Observations of feeding in severai cyélopoid
i L.
species have been made by Fryer (1957b c) and Shcherbina (1970) e
— . e

In view of the lack of information cogcerning littoral
Cladocera and dopepo&a in Newfoundland, this study represents an
. ) T . : - . »

initial survey of their occurrence in various types of freshwater

. habitats. In addition, several localities in proximity to St. John's
@ﬁ& . were chosen foé more detailed studies to reveal some éapgcts of

1 ’

their ecoIbgyf.
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MATERIALS AND METHODS

" Distribution

A total of 74 watsrs was gampled in order to describe the
_éorimdnity structure, and distribution of littoral microcrustaceans in
.the Province of'Nev'vfoundland ‘and Labrador. The aampled watera included
small pools, slow-moving streama, marshes, ponds, and lakes.l‘ The
s majority (59) were sampled only once- in the period between July and
| September, 1972 and June and July, 1973. Three eollections were’ made-

in July, 1971. . The remaining 12 waters, which were chosen ‘to study

- -
~" .

aeasonal succession, were aampled biweekly. The exact locations of the‘-.
waters are described using the Canadian Topographic Maps,2 which are
based upon a grid system. Figuré 1 shows the positions of the maps and
" Table 1 lists ‘the number of waters sampled in the areq. depicted by each .
m.‘ap.' Each water also was aasigned a number for future reference in this
study (Table . Fifty_ of the waters were located on the Avalon
- Peninsula, 19 were from the West Coast of rltewfoundlend, fonr"were from

the central part of the island, and one was from Labrador.

§ainp"1ee were collected with a amell \handnet (mesh apertnre ,.' 4 &
,’.55;,; mouth diameteri 14 cm; net depth, 10 cm), whijle wading in the
& | shnilow ﬁaters of the study are'a.. The net was dragged thrqugh a .
T ':‘7':{_" '__~"yeedbed and the contents viere preserved in'4-5|2 formel’dehyde.' In
m;;m\c;xit ina'tex:ee‘s, s‘everal' :blam;les were taken from eech pond. or pool, -
Lo samples (Table 1, No. .53 and 64) were collected by Dr. . ’
c. c. Davis and the other ('rable 1, No. 74) by Dr. D. H. Steele.
2l’roduced by the Army Survey Establishment. COpies can be .

. obtnined from the Department of Mines and 'rechnical Surveys, .ttawa. -
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J - TABLE 1 | . -
NUMBER DESIGNATION AND GRID LOCATION OF . ‘2 "
o SAMPLED WATERS N J '
—~ Name of water body. not known . . }, 4" /! ]
* Unofficial name of water body b |
\\" . . . ' '
Waters T T . Map Designation
(Number Name Easting x Northing -
Des_igngtion) ‘ * ) ' o !
1 - 1N/2, 59.3 x 29.8
2 - [ e .IN/Z, 55.4'x 28.7
3 % La Manche Marsh CIN/2, 54,8 x 28.6
S - IN/2, 5417 x 28.4 )
5 - | IN/3W, 25.2 % 34.6 '
6 ’ - . IN/3W, 21.4 x 31.3
7 - | IN/6E, 30.7 x-42.6 B
8 - U INJ6E, 30.2 x 40.7 ‘
9 - IN/6E, 46.7 x 49.4
10 - - IN/6E, 46.6 x 49.2
1 - - IN/6E, 46.6 x 49.1 R
12 - - . IN/6E, 46.2 x 48.2 I
13- L - IN/6E, 47.9 x 48.2 '
14 | - . IN/6E, 45.5°x 47.7
5 ., = 7 IN/6E, 35.9 x 54.0
16° "'z - IN/6E, 3L.8 x 58.0
177 7 e - _ ,  1N/6wW, 29.3 x 40.0.
T S - B . IN/6W, 19:0 x 54.0
19 | -  IN/6W, 16.2 x 54.8
20 =L /e, 3044 X 42.3
o1 T e e . IN/6M, 14,8 x 546 . |
22 - . P vy, 52.8 %3715 - -
23. T Lo U AN/, 53.3 % 37,5 ‘
2 e  IN/7W, 53.0 x-38.2
25 R - IN/mW, 52.8 x 37.9 )
‘26 R S AN/TW, 517 x 364
. T RN
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) T ]
| 3
' TABLE 1 (CONTINUED)
. ‘ « .
Waters- , I Map Designatipn,
(Number - Name ‘-~ - Easting x Northing
" Designation) - 3 ' . |
21 L IN/7W, 62.8 x 41.0 : ‘
B - 1N/, 66.6 x 59.0
29 .0 _ - ;_\ 1N/7W, 61.8 x'39.9
30 . . - _ CIN/7W, 1.1 x 36.2
31 R © . IN/TW, 59.8 x 42.8
2 : Maggotty Pond =~ - IN/7W,. 62,1 x 40.1
33 SR - ... . INJ1OE, 69.8 x 71.5
LR o - * INJ10E, 71.4 x 72.6
3 _ P R . IN/10E, 70.8 x 82.5
E I . 'IN/10E; 70.9 x'82.6 .
37 - .= . . 1IN/10E, 70.7 x 82.6 :
8 .~ 1N/IOE, 71.1 x 82.9 |
%  °° _ Virginia lake . IN/10E, 72.0 x 73.7 -
4 . . * Deadman's Pond © IN/I0E, 74.4 x 75.3
41 ' ) Kenny's Pond | "° 1N/10E, .7(_.)."9 x 72.0
42+ © . Kent's Pond . ... IN/10E, 70.3 x 71:8 -
43 - " Long Pond _“(St. ‘John's) . iN/lOE, 69.5 x 70:5 ‘
Y ' N ., * Larry's Bog . IN/10E, 70.0 x 71.3 ,{
45, . . fu _"Rocky Brook . IN/10W, 61.2 x 82.4 .
46 . * Round Pond . IN/10W, 65.1 x 83.1 . . . T
47 .."' Y  *Meiss Pond -  IN/10W, 65.0 % 84.1 B
w Bauline Long Pond ... IN/10W,. 63.5 X 70.6 /
49. * .~ Triangle Brook - "IN/10W, 63.8 x 85.3 . ‘
50 v . Round Pond .- IN/IOW, 63.3 x 74.0
R - - ST 2c/4W, 79.7 x 21.2
52 o .. = - il 2D/15E, 67.9'x 26.0
S N ' 2E/3E, 24.4 x 36.5 R
st T r o TU9F[4E, 17.5 x 55.7
ess U E T L -0 7 126/8E, 26.8 x 81.7 ° .
; Y v .- ,
o : ’ K .
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TABLE 1 (CONTINUED).
| Waéers Map Designétion,
(Number * Name Easting x Northing
"Designation)s ' . > i
56 - . 12G/8E, 26.8 x 81.6
57 - 12G/8E, 26.9 x 81.7
" 58 ‘ }?/’ - 12H/3E, 86.7 x 48.0
1,59 e/ - *'12H/5E, 57.4 x 69.5
60. < Y 12H/SE, 52.8 x 70.2
‘61 //’: Jagk's Pond - -~ 12H/5E, 57.5 x 69.8
. 62 " Bonne Bay Little Pond 12H/5E, 51.0 x 70.0
' 63 - //// -  12H/6E, 99.7 x.68.07
64 | g e 12H/6E, 83.4 x 65.4
65 +  Sandy Lake 12H/7w, 5.4 x 59.8
66 - 128/12W, 31.2 x 95.9

67

I/ :
/11

/

Rocky Harbour Pond

i

- .ot

Western Brook River

4

12H/12W, 32.4 x 8.9
12H/12W, 35.5 x 91.0 .
12H/13W, 38.4 x 19.9 .
12H/13W, 38.9 x 21.0. -
"12H/13W, 40.2 x 22.2
12H/13W, 37.5 x 14.4

12H/13W, 39.2 x-14.9

Churchill Falls,
Labrador R

L
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especielly if different plants were common, to increase the probability

that most specles present at that time had been collected. If the

- , . H
_ sample was unusually concentrated with mud or detritus, the smaller .

for approximétely 1 riutes. The upper water-formaldehy e mixture /

'was estimate . Identification of and terminology for the Gladocexa -

‘between'May and November;’l972. The sampling procedure was similar

microcrustaceans were separated by a centrifugatiom: technique described

by Gouldé% (1971). A sucrose layer (density 1.2) was inserte 'belOW'

\

. part of the conc%gtrated sample in\a 10 ml test tube’ and ce trifuged!

contdining the animals was decanted off and examined der a’ dissecting

-
microscope. The larger Cladocera vere identified under a dissecting

microscone. The smaller chydorid Cladocera and all’ Copepoda gpre iden-
tified under ‘100 and'400 magnificatibn'of a compound‘microscope. The

«

entire sample was examined and the relative‘abundance of each species .

'W""“'

a

followed the keys of Brooks (1959) and Smirnov (l971c) /?‘{ ept for the
: bosmin}dg which were based on Deevey and Deevey (1971) - In addition,

Frey's (1959) description of head pores in the Family Chydoridae proved

very useful. The identification of cyclopoid copepods followed the key . .

-

. of Yeatman (1959) while that of Yeatman and Wilson (1959) was used for

the harpacticoids.

Seasonal Succession-- Qualitative

The-seasonal distributions of Cladocera and Copepoda were

' determined-in'lo waters located on the Avalon Peninsula. Referring to ,'

Table 1, the number designations of the waters are 27, 29, 30, 33, 34

lQp, 41, 43, 441‘and 47, Samples were taken at.two weekﬂintervals

to. that described in the distribution study.' The entire sample wag

examined and the relative abundance of each microcrustacean was recorded.

)
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L
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The rqsnlts were giﬁen'as followg: very abundant, ;'numerods, ;-

low numbers, +; present but rare (+), or not nreéent.'

.

Seasonal Succession - Quantitative

Quantitative seaéonal succession was studied in two waters, one

.a shallow bog pond (Round?Pond) with weedy margins and the other a

13

small marsh (La Mgnche Marsh), bothvlocated on the Avalon Peninsula.

e

-Samples were taken biweekly between May and November, 1972, once a “;ﬂf””"

month in December, 1972, -through April 1973 and twice in May, 1973,

Areas studied.. Samples were taken in the eastern margins of

A

Round Pond (Table 1, No;'46' Figs. 2, 3, and 4), a bog pond1 located

/

approximately 16 km northwest of St. John 8 and 4.8 km from the fishing

village of Bauline. It is shown on Canadian National Topographic Map

’ 1N/10W, grid references, easting 65 1 northing 83.1. Round Pond lies

.at an altitude bf 156 m, and is oriented in a northwest-southeast

[N

. direction, .the long axis being approximately 162 m and the greatest,
- - ‘ : )

width 95 m, It occupies a surface area of 2.1 ha. The 'weedy' area
ig quite, extensive in July and ALgust when' it covers approximately
1.0 ha. The plants are rather evenly mixed and include Equtsetum

fluviatile L., Chara gZobuZarms Thuill., ' Drepanocladus revoZvenq (SW.)~

Warnst; Utricularia intermedia Héyne, and Potamogeton gramiheua L.

[y

‘e
(4

TThis terminology is based upon Welch (1952) who defined a
"bog lake" as "An area of open water, commonly surrounded either wholly
or i part, by true bog margin, possessing peat deposits about the

"margin, in the bottom, or both; usually with. a.false bottom composed -

largely of very finely divided, flocculent vegetable matter; containing

. considerable amounts of colloidal materials; and so constituted generaily
"that in time it may become completely occupied- by bog'vegetntion.

-
.....
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" .In severil sections on -the mortheast and west shores, Menyanthes,
- ’ . . ' v . ! »

. . ) I - . - ' : s
tripholiata L. 1s dominant. The bottom is very soft and consists o

-
. ’

largely of organic material, high in peat content.

There appear, to be no permanent streams which empty into Round

.

Pond. Since much of the area adjacent to the west and south shores are

’ bog, water'is probably contributed by 'small springs (not permanefnt).

An outlet at the northwestern end of the pond carries water;to Bauline .

.‘. 21

! B4

S& Rocky Pond.

‘ ' The othen study area was a small weedy marsh1 located/approxi- ’

& a N,

' ;/ mately 56 km south ef St. John 8 and situated at an altitude of 45 -m, "
It is not shown on the Canadian Natiqnal Topographical Map series‘/h;t
its 1ocation can be described on map IN/2, grid referenceh54.8 X 28.6 i )

, (Table 1, No. 3). It is difficult to demarcate the exact boundary

of La Manche Marsh because of the thick-Carex Végetation surrounding i)

’

it. La Manche Marsh {Figs. 6. and 7) measures approximately 54 m ' o

north to south.and 82 m east to west, and has a surface areq‘of abput

* 0.5 ha~ Samples wére taken.along the 'east shore. Except fer,a small

7
I}

margin of open watey which extends;Q.S to 3.m from the east shore -and

a small area near'the.niddle of the marsh,'the'wa&ei ig densely covered
+  with vegetation (Fig. 5). The plants include Nymphaea odorata Ait.,

- Sphagnum majue (Russow) C;_Jens,'Potamogeton gramineus L., Utricularia

intermedia Hayne [and Carez Zaszocarpa Ehrh. The bottom material consist

] N
.. H ' . !

.
_ ¢
~ . .

1This t%rminology is based upon Damman's (1964) definition of a
”marsh (as reported by Pollett, 1968) "Rich sites covered with a higli
lvegetation of sedges and grasses, a-vegetation of periodically flooded
alluvial soil ot shore vegetation of nutrient rich ponds and lakes.’ /
This is a relatively rare habitat in Newfoundland." ]
a ) ] 5 .

.
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. A
: of organic sedinents'(but no peatﬁ'and detritus. _The bottom is soft;
Q%ut thexe are a few rocks along the -east slhiore. - o -
The water table in La Manche ‘Marsh is at or above the surface.
; ‘ It receives considerabie drainage from the surrounding marsh area along
"f _ «the north, west; and south borders which comprﬁsezat least an adgitional'
10'ha. The vegetation is much thicker in the eurrounding area with no
open'water. There also 1s another large unnamed nond tolthe southwest
;hich contributes water to theAadjacent marsh area; The large weedy |
' area to theseast of La Manche Marsh (across Route 5) is e”floatiné fen
“(F. Pollett, personal communication). It is probable that La Manche

Marah will eventually beéome a floating fen,

4

Sampling procedure. The'method of quantitative sampling involved

%. R ' enclosing a l/4 m? section of the littoral zone with a plexiglass con- -
! """ tainer open at both'ends (0.5 m X O.S‘n x 0.7 m). The enclosure was
l Qushed several centineters into the'bottom mud at a random site in the
ueedy zone. Then, the water within the'enclosure was swept with a
- . \\\\\\ handnet (mesh aperture, 55U;. mouth dianeter, 25.5 cm; net depth 121.cm)
’ The contents were washed into collecting jars. This same procedure '
_was repeated fifteen times’ to capture most.of the animals within thel
enclosure; This°nainly'captured seimming species and plant—browsers,
."but inevitabli.some bottom forms.were collected after they had-been
'stirred un into the water column. Next the plants within the enclosure .
were handpicked and placed in plastic bags. The contents of the bags
and jars were immeg}ately preserved in 4-5% formaldehyde.’

The top “two or three centimeters of bottom also were collected

s ’ L. . . R ¢

"
.....
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withla'net.- However, the frame of this net was a rectangle (26 cm-x .

14 cm). Thé nét was dragged along the bottom. Then, a thin-piece-of

-+ metal was'blaced-in front of the opening to contain .the collected

material. .This material was placed'in plastic bago and preservéd. '

’

Later, the plants and bottom material were placed in a box with a 10 mm
screen as its base. The contents were washed and some of the - Bmaller
-partlcles and animals were caught by a 100y mesh net which had been
olaced’underneath the screen. In,addltion, the plaqts were separated'
.by SPQCies and counted. | .ﬁ I._ - oo | .
o After the plants end bottom material had been removed fron‘the
encloeure, the water was swept. at least five more times to- capture any
_remaining animals. This meant that the enclosure was swept a total

! L

of 20 times for each gsite. This number was detetmined by taking 70
) .

sweeps plus Bottom samples for.two sites in each water body. By'
counting the animals collected after every five. sweeps, it was
possible to determine the point at which almost alq of the animals

had been collected. Twenty sweeps captured a ninimum of 88% and a
manimum of 92%! of the animals.that were ceptured aftet 70 sweeps.

~"Considering the time it would require for 99% accuracy, the number 20 .
was chosen. T L : . - ‘
Collections were nade in two 174 m? areee ln eech pond. The

tesults were given as the average number of animals over ome m® of

’ rt%/oottom. . e _ L e L . L I
) ' First, the preserved sample was poured into a ldrge graduated. -".,_. 7

i'.'\-’ . . . - ]

e 1Resqlts-of four senpllng‘urials:in'eariy Uuly!_1972; _l,' 3 . L




e

' cylinder and the volume was recorded. Then the sample was poured into

- achieve a random distribution. While stirring. the sample, a 5.ml

'record the pH. Color units were obtained with e Hellige Aqua Tester

18

" a 1000 ml beaker and stirred thoroughly in an irregular pattern to

aliquot was removed with a calibrated pipette', whose tip had been cut
off to make a 5 mm opening. The more abundant species vere ‘counted in

5.ml aliquots in a marked petri dish, until at least 20 ml-had been

) v f

~ examined, " The number of individuals over ope m? of bottom was fourd

_by the following procedure.

SubsumpleA = Animals ceptured after 20. sweeps

Su‘osample = Animal\s\ from plant washings and bottom material L.

-.NO: anim}a-_ls in SubsampleA or'B - | ¢ e
Total ml in subsample x -1 x . 1m?
5 mI aliquot no. of aliquots 0.25 m*

. -
“+ SubsampleB

S Vo
No. anipals over one m? = No. ‘animals in Subsample A

'The entire sample was examined- for the lees abundant and rare species.

AL

Since depths were taken, calculations of the Qumbers of individuals/m?

were made for "swimming forms." "Swimming forms," as°used here 18 in °

: very broad terns, meaning plant or bottom browsers which can use the

water column on occasion. The term only excludes thosiapecies which

are confined to the bottom or plant surface (e 8. IZyocryptus spszer

. and Chydorus nger) , - , _ o .

Several chemical, physical, and biological parameters also

were measured in .the waterswchosen for aeaaonal aucceasion atudies. L b :

- Temperature, oxygen content, apparent color, and pH were measured on

every sampling date. A Porto—Matic PH ‘meter, model 175 was used to

t
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Colorimeter (APHA platinum-cobalt standard), Dissolved oxygen wag ;-

determiped by the Winkler Méthod. ¢However; when the water was un-
. usually high ipn suspended solids, the Alum—Flocculation step was
added (American Public Health Association, 1971). 1In addition, depth,'
_ . _ :
‘nature of the supstratum,-relative'abundance of predators, and the

common plants were recorded.

Plant :and Microcrustacean Assoclations

Individual plant and:animal‘relationships were studied to -
determine whether -the microcrustaceans show affinities for particular
aquatic macrophytes. .Since a net usually fails to show such relation~
stiips (Quade, 1969), a plastic bag (34 cm x 32 cm x 56 cm) was care-
fully inverted over a single plant or stand. The relationship between
plants and animals was shown by calculating percentage occurrence,'\

which I defined as o v ™

number of times an animal was- collected on g/ plant species x:100-

number of waters in which plant spefie

This procedure involved 12 plant specieq or plant types (e.g. submerged_
grqsses). The percentage occurrence of the animal on.these plants was
‘then ‘compared.- In addition, the relhtiVe abundance of nicrocrustaceans
was noted. A large syringe was used to sample particular parts of a _.
plantf(uppet‘or lower surface of leaves, upper or lower portion of the
siem) The contents of the bags and the syringe wvere washed through

a ‘554 net., This material was examined under dissec:ing and compound
microscopes. The relative abundance of species was recorded.
Utilization of particular parts of a plant also was determined by

4+

.observing live agﬁmals in a large Syracuse dish.- Excessive

I
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.

. Vs : ,
illumination was avoided, and mud, detritus, and plant material were

provided to meet the requireniehts of the animals,

Feeding Behavior and Important Predators ' . .
N . B c v . . [ ]

s DY

Oba'erva?:ione were made‘éonceming the feeding behavior and
'important predators of niicrobrustaceans. The animals were examined
in a petri dish which was é'géin provided v.vith_ some mué, detritus,
plant material’ az;d water from the animals' environment. 'Ill‘uminat'ion

was kept minimal. Gut conter;j:s of individual species were examined

after dissecting an animal on a clean glide.

- 20
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Species List

A t(ln':ia.ln of 62 m:,tcrocrus“tgacean ‘specles was; found in the. 74
sampled waters. This included lofspeciea of Cli;d9cera and 15 species 6\‘
of Copepoda, 'The specles are ghown in Table 2. One of the copepods,
Paraaycloias yeatmant,. représeﬁ'ts a new species. “The description of
" this éopépod 16 included a£ the end of tixe'x;esults. The , common ‘
iimnetic forms, Da;‘)hm;a catawba Coker, bic;ptormw minutus Li.lljeb(;rg,
. Epischura nt;rdeﬁékialdi Lilljeborg, and Eubosmina Zonéiapina Leydig |
Were.included, since thley vere collftacfed a number of times in the.
.11ttor§1' zone of lakes or in ‘small pod¥s. "The ‘bosminids preaen'ted

. some gifficultiés in their taxonomy. Most of the specimens seemed to
cbmpare closely with the characteristics listed-for E. longispina by
" . Deevey and Deevey (1971). However,’ fey‘ collections contéinéd males,
which are necessary for dia'ti‘nguishing specieé in li'r.l.bosm‘l’lna.~ .Specimens ’
from several iocalities have iiegn sent to Dr. V. Kéf'ipek1 to deférm;ne |
whether more than one species occurred in the éampled waters. T_enta-
tively, all speci.mens were name& as Eubpémiﬁa‘lonéispina. BT
Representatives' of ‘?imabephalue, ;Séapholebez*ia, and -
Diaphanosoma were key.ed. out a.ccording to the criteria given: in ’Brook;a
(1959).‘ Howevgf, it is recognized that .thes'e.generqa are.p;:e'sentlly: .
»l:_ging' re\‘rised (Sﬁimov and‘Dévis; 1973; Brandlova et a?;.; '1972).
’Ijhe' cﬁyciorid (Cladocera) 'iisted as 'E‘uryceraya 8P (fot;ner?.y

Zwﬁella_iue) is apparently the same species that occurs in New England =

| B T

‘ _}Chérles 'Uni\'rersii;.y', Prague, Czechoslovakia. ;
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TABLE 2

LITTORAL MICROCRUSTACEANS FOUND IN THE PROVINCE OF
. 'NEWFOUNDLAND AND LABRADOR

' CLADOCERA (47 species) e e »
- ?Bosminidag: ‘
Eubqemina longispina Leydig 1860 C .
' Chydoridae. SR ' ' /

Acroperus alonoides Hudendorff 1876
A, (= Alonopsis elongata) eZongatus (Sars) 1862
2A. harpae Baird 1843
- #Alona costata Sars 1862
' A. guttata Sars: 1862
'.*A. quadrwzgulama (0. F. Muller) 1785
*A. rustica Scott 1895
*AZone_ZZa excisd (Fischer) 1854 -
A. exigua (Lilljeborg) 1853
*4. nana (Baird) 1850
ABiapertura affinie (Leydig) 1860
, *B. intermedia Sars 1862 -
. C'cmq;tocercua rectirostris Schoedler 1862
*Chydorus bicornutus Doolittle 1909
*C. faviformie Birge 1894 .
) #0, svatie Kurz 1874 A
'C. piger Sars 1862 ' ‘
- C. sphaericus (0. F. Maller) 1785 o
Dieparalona acutirostris (Birge) 1878

. ‘Eurycercus gZaciaZis L:Llljebor’g 1887 - T :

*E. sp. (formerly ZameZZatus) o
Graptolebema testudmama (Fischer) 1848
*Kurzza latissima (Kurz) 1876 '
_ L *PZeuroxus denticulatus.Birge 1878 e
. . P, Zaazna Sars 1862 . SR
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TABLE 2 . (_Con.tinued)

*pleuroxus procurvus Birge 1878 - v,
*p, trigonellus (0. F. Miller) 1785 IR
*Rhynchotqlana faleata (Sars) 1861

llaphnidae :

’*C’emodaphnw quadrangula (0. F. M'uller) 1785 .
c. retioulata (Jurine) 1820 -
Dapimw catawba Coker 1926
*Scapholebems aurita (Fischer) 1849
A8, k'mgz Sars 1903
Stmocephalus serruZa'bus (Koch) 1841
43, vetulus 0. F. Maller .

Macrothricidae: .

Acantholeberia ourvirostrie (0. F. Miller)
*T iyocryptug’ spinifer Herrick 1884
*Lathonura rectiroatris (0. F. Muller) 1785
Ophryoxua gracilis Sars 1861 '
*Parophryo:cus tubulatua Doolittle 1909 - ,
Streblooercus semcaudatus (Fischer) 1849

4

Polyphemidae :

" Polyphemus pedwulua (Linne) 1761

N R

Sididae: : - . _
J . . " R ) ,
Di?zanosoma brachyurum (Liévin) 1848 = . -
*D,/leuchtenbergianim Fischer ‘1850

l‘,atona setifera (0. E. M'uller) 1785
. ~S‘Lda cryetaZZma (0. F. M'uller) 1785 - .

-

. Al
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Cyélopoida: , N

' '*C‘chope ‘nanus Sars 1863

\

TABLE 2 (Contihued) -

. WCOPEPODA (15 species) < o \

[

Calanoida: - ST : o

Diaptomue minutus Lilljeborg 1889 .
Epischura nordenskisldi Lilljeborg 1889

-

*C. varicans rubellus Lilljeborg 1901

*C. venustoides pilosus Kiéfer 1934

*C., vemlis"Fisc.her 1853 S

*Eucyaloés agilds (Koch) 1838}

*Macrocyclops albidus (Jurine) 1820
M. ater (Herrick) 1882
*M. fuscug (Jurine) 1820

- *

‘*Orthooyclops modegtus (Herrick) 1883

*Paraayalops yeatmani n. sp.
*Tropocyclops praemue (Fischer) 1860

Harpac ticoida: -

3 !

*Bryoawnptus arotious (Lilljeborg) 1902
*Cmthoaamptus vagus Coker ‘and Morgan 194%

<
~

" ‘®New record for the Province of Newfoun#land

J.

Yyt

and Labrado¥.



. populations without the necessary documentation to 8

!

-7

L T 2

and Indiana--not yet described (D. G. Frey, personal communication).

< . -

Frey bas found that ‘the former\speeies,, Eurycercus -lamellatus, com-

9

prises at least six different species and°possibly mare (personal

cOnnnunication) Problenis also exist in the taxonom& of other Cladocera,

especially Ch\ydoriz%. Most of the difficulty has resulted because

,there have ‘not been adequate comparisons between North Ame\rican and

EurOpes,n specimens Jof- the, same speciés. Frey (1971&) stated that .

the "names.p'roposedgori’ginally for populat occurring in-Europe

have, cften been aepplied rather carelessly morphologically similar

that. they dg'

I

- . in fact belong to the same morphospecies.

All of the cladoceran s‘pecies were verified by Dr, D. G. Frey

e

except AZcma guttata, Cmnptoaercusprectzrostms, C‘emodaphma
reticulata, Daphma catawba, prhanosoma bi*achyurwn, Euboemna° app.

Kurzia Zatwszma, PoZypH%zmus pedwulus, Scapholebeme aumta, S‘l,da

<

cryata?,l'ma and S‘zmocephalua 8pp. Representative specimens of the

copepod .species werevverified by Dr, H. G. Yeatmsn except prtomus
o

,

prasinus.

Distribution a.ne Community Structure - —

The\c;cc'ur'rence of microcrustaceans, ‘from the results of
¢ o o S . ) : . v
sagpling 73 waters from‘various' ‘parts, of the island,,is shown in

L)

Table 3:,’ In addition, one sample was examined from Churchill Falls,
Labrador. General informatipn describing ‘the sampléd waters is: -
' .

" given in Appendix A. The mean microcrustacean-cc}mmtmity consisted

pf 8.5 species of 'Cladocera and.2.8'species of Copepoda. .There,wére .

° o - <,

nglnutus Epzschuz'a nordenskwldz Maarocyclopa ater, and Tropoagclope L

s
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TABLE 3

y ' ’ . " w 3
N . - DISTRIBUTION OF LITTORAL MICROCRUSTACEANS IN 74 WATERS IN
’ ° THE PROVINCE OF NEWFOUNDLAND AND LABRADOR .

o WATERS
'MICROCRUSTACEA

w¥k
~ -

10

12

13,

14

15

17

18

" Acantholeberie curvirostris
Acroperus alonoides
A. elongatus :

A. harpae
"Alona costata

P © Alenslla e:cm.aa
%’ AS exigua

A. nana

Biapertura af; fmw

B. tntermedia - :
. Camptocercus reectirostris .
'~ Cerioddphnia quadrangula
C. reticulata
Chydorus bieornutus
C. faviformis ° “
C. ovalw
C. piger {D
C. sphaericus
Daphnia catawba
Diaphanogoma brachyurum
D, leuchtenbaergianim
Disparalona acutirostrms
Bubosmina ,longispina
Euryoercus gZaoialia
B, 8P.
Gmptolpbema testudinaria
Ilyooryptus spinifer
Kurzig latigatma
Lathénura rectirostris
. Ldtona setifefa

Ophryoxus ‘gracilis

RA

CLADOCE

! Pm'ophryo:ua tubulatus

* Pleurozua denticulatus
P, lasvis
P. procurvus- - - N
b, trigonellus . ™.
Polyphemus pediculus
Rh hotalona faleata
" holeberis aurita.
S" ingt
8tda cryatallma .

v

e sanoaephalua, aegrulatus

7/ 8. vetulus
.0 Streblocarcua urrioaudatus

Bryoaawptus arotiocus
Canthoeamp tus Yagus
Cyolops nanus ' -7 b
C. .varicans rubellus ., -
C. venustoides pilosua
C. vermalig
Diaptomus minutus -
Epiachura nordem!kzolcﬁ
- Buoyplops agilils .
o Macrocyelope albidus
o ﬂ- qtar - .

N. fuscus

PEPODA

SeT Ovthooydlops modeatus

Paracyclops yeatmani n, sp.
Tropooyclops prasinus

T+

=3

4+ H

DY

+

+ 4 A+

~c,

+1+
+
+

+| B
+|

+~

+{+
+

+

N BB
+4

oL

+
+
+H

T

+

B 3 I Y

e

1+

-

be o

Rt

et 4L

2%

Jepeb e+

e,

—— e
B - 1]
. ..




- ' . _ TABLE.3 (Continued) o 27

R WATERS . - ) * * % *|% | *
MICROCRUSTACEA T~ [ 21| 22|23(24{25|26 (27 (28 29| 30{31 |32 (33 |34 |35 [36 {37 (38 (39 [40

Acantholéberie curvirostris| +|+{+ |+ | + [+ ] + : |+ +
Acroperus alonoidee T ¥ [+ [ F[+] - ¥

A. elongatus . T+ . .
A. harpae ey - - . .
"Alona eostata NES .

A guttata , . FIF[ ¥ I - .
A. angularw
A, ru tiod ; + ' _
Alonella'ezaisa e + ¥ Ko .
A, exigua - . . - .

A, nana ¥ 'O L T
Biapértura affinis B EIE ¥ F FT e
B, intermedia + [+ + + + + H

D H
+
+
+
+

Camptocerous rastirostris o .
Ceriodaphnia quadrcmgula T+ + ¥ TF ¥ | -
€. reticulata : -
Chydorus bicornutus L . <
C. faviformia . - » . - ,

C. ovalis 1 ¥ ; ¥ e
C. pigor ¥ - T g ¥
C. sphaericus et t x|+t 1+ + ¥ ] +] +1 ¥ F | ] ¥ [+ +] +
Daphnia eatawba T :
Diaphanosoma brachyurum - T+ + ™
D. leuchtenbergianum | T -
Disparalona_acutirostris +
Eubosmina longisping . +
Eurycercus glacialis . . ¥ . |
E. sp. - + . + ) o,
Graptoleberia teatudmana - ) -
Ilyocryptus spinifer . - ! + |+ - ¥ ¥ +
Kuraia latissima :

Lathonura rectirocatria '
Latona satifera } : + T
Ophryozus graciits | F[FH T+ F H H FH 7 F F ¥~ .
Parophryoxus tubulatus - ,
Pleuroxus denticulatus ) - : B .

P, lagvis + R ; F ) R Y
P. proourvus ’ . RS
P. trigonellus . —{ T . )
Polyphernia pediculus - [+l 41+ + + H 4 +H + |+ * ¥ | F
Rhynchotalona falcata A ] ;
Saapholebems aum.ta s + .
S. kingt : ¥ ) +
Sida crystallina. . +f+[ + -
8imocephalus eerrulatus . - ¥
S. vatulus ° . ; T
* Streblocercus serricaudatue ¥ + A

*it
+
+

L
+
+
+

CLADOCERA

+

+H+

H44H 1+
@

Bryocamptus arcticus + : H
- Canthocamptua vagus ] ) . -
Cyclops nanus - : 4 7 )
< G« varicans rubellus ‘ % + T - + ) . .
. v venuatoides pilosus - 1~ e
o C‘vamalie ’ +
Diaptomua mihutua- ¥
E’pwchum nordenskioldi +
o Eucyolops agilis : + y
o Macrocyclops, a.lbz.dun + | + .
M. atar . T
M. fus i . : - C
Orthocya;ops modeatus - = : .
Paracyclops. yeatmam n. sp.| [ ¥ # F T T~ ~ SR
Tropocyolops prasinus - B . | 1. I . g .. IR

+ 4+ |+l+
+
+
H+
4+
k< J
+
+




> TABLE 3 (Continued) . . o

. WATERS ‘ )
MICROCRUSTACEA I [a2 |8 |4 [as [¥2(a¥ [as foo |s0| 51|52 |53 54 |55 56] 57|58 [59 [s0

Acantholeberis curvwoptma . ® + +,
Aeroperus alonoides + + + [+ [+ |+ |+ |+ + N
A: elongatus T
A. harpae , - - Fa ¥
Alona costata ’ ] + : hd
A. guttata - 'y
A. quadrangularia +
A. rustica . & ' +]+ ]+
Alonella excisa + )
A. e:n-gua : ’ + + . -
A. nana o ) T ¥ - N i) e = e
Biapertura affinis ¢ +l+]+[+]+ + [+ [+ 1+ ]+ +
B. intermedia + w |+ +| +
, 1+ Cemptocercus rectirostris ) 2 +.
Certodaphnia quadrangula + + +
C., reticulata. +
Chydorus bicornutus . . ,
C., faviformis - :
C. ovalis

C. piger, oo +
‘Z‘Z‘. sphaericus . T+ +F ¥ T |+ ) ey ey ey gy
Daphma catawba . : +
Diaphanosoma brachyurwn
D. leuchtenbergianum
Digparalona acutirostris @ . . + .
Bubosmina longispina [ ¥ ¥ ) , :
‘Burycercus- glacialis : ¥ ¥ .
E, sp. + I
Graptoleberis testudinavia |~ [ +] +
Ilyooryptus spinifer ' ] ] Iy . e s
Kurata latiesima * -
Lathonura rectirostris § ry
Latona estifera ' " + +
Ophryozus ‘gracilis . K + + [+ 1+ +
Parophryoxus tubulatus + : +
Pleuroxus dentioulatus . T, , *|
P. lasvis 7 :
P. procurvus : D
" P. trigonallus } .
Polyphemus pediculus - 1+ [+ +| - ‘ /?
Rhynohotalona falcata - . : N
Secapholeberis aurita
S. kingt - g+
Sida erystalling
Simooephalus serrulatus O ¥ [+
5. vetulus
Streblocerous camcaudatua

+|+
+

++{+
+
+

+[+

-+

+|+

++

HH

1+ 4+ +

H+

CLADOCER

D] H
+
+

W +
&

+ +

+ |+ +
+
+
+
+|+
++[+

Bryocamptus aroticus - g T AR

Canthocamptus vagua . |+ . : g -

L‘yolopa nanug g 2 I ;
< C. ‘varicos rubellus . + + + 1 + \
o C. venustoidss pilosus . — 1 1. :
o C. vernalia . + 1| + ; + . ry T ry
. DlaptOﬂﬂlB minutus - . ; P ;

“ Epischura nordenskioldi

o, Eucipolops agilis . +[ +] +
Macmcyolapa albuiua o +| +
HN. ater. . 3
N. fusous - 3 P " 1, - - .
Orthocijolops modestus ; . o -
. Paracyalops yeatmani n. 8pe)° : - ST
Tropocyolops prasinus

+{+]+]+]+
+{+

Q

+]4+i+1+
3
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TABLE 3 (Continued) . - 29
WATERS ' l s
KICROCRUSTACER 61(62]163(64(651(66167 |68 |69 |70 (71 [72 13174 L p
Acantholeberis curvirostris + 4+ + 27 '
Aoroperus alonotdes '3Y
A elongatua + ) + 4
A. harpae + + |+ +| | +[ +10
- Alona costata - : 3
A. -guttata 11 .
. A Quadrangularia : 1+ 1+ |+ + 70
, . A. rustica + + [+ + + 74
AZanella excisa + + 10] - ,
A. exigua + ¥ . .
A. nana +| + - 1
Biapertura affinis . + N E kY]
. .+ B. intermedia + ; p2A )
’ tocerous rgctirostrie N : I : .
Ceriodaphnia quadrangula ¥ 15 )
. C. reticulata . + + |+ + 7
Chydorus bicornutus ; - 3
C. faviformie . ? . ;
. C. ovalis 1+ %
< C- piger . T T 0
o C- sphaericus . ¥ ¥ | + TE [T H 4 H10
° w Daphnia catawba + + i + [+ T H 10
o Diaphaiosoma bmchyurwn F ; T
o D- leuchtenbergianum : H A
- & Dieparalona acutirostris +| +| + . + 20 K
< Buboamina longispina : + 1 ¥ Hig]
,a Buryoercus glacialis .
o E, sp. + 4+ + B 13
- Craptoleberia ‘testudinaria |3 + 7 CECH
. : : Ilyocryptus spinifer . + . 14 .
. ’ Xursia latiseima . + - 1] L
' Lathonura rectircetris . 1. . . ;
. - Latona setifera + ; ‘ T P
| Co Ophryozus gracilis + ¥ + + 36} .
Paraphxyocus tubulatus - ] + +
Pleuroxus denticulatus + |+, 1 + .
. P. ladvta 7 " . -
: \ - P. procurvus + P 11
N . ~ P. tyigonellus . 0 :
Polyphemus pediculus H e T T2 .
" Bhynohotalona faloata 4 |+
oazhoubam auwrita T s 1
: + + 1L i 14 §
. £ ~ Sida orystallina + |+ + ) ¥ 1¥ 19
.o, . 8tmooephalug serrulatus . v T+ T+ : 21
- . 8. vetulus - + ¥ I+ B ~T12] .
. . . Streblocercus serrioaudatua . v ; r 0
Bryooamptus arcticus - . 1
) " Canthooamptus vagus 5
Cyalops nanus .
< C varicans rubellus )y : g .
a €. venustoidse pilosus : - 5 '
o & vernalis . . T [+ + +1 ++H |+
o Diaptomus minutus . + [+ [+ +| . + +] + + +/16
m Bptechura nordenskioldi . N
o, Buoyclopa agilis - + |+ |+ [+ | + +| +| V| + + s1] ©
o Maorocyolops albidus | +F 1+ I+ . [+ | + o+ + | +[54] C
: o N- ater . . + . : .
: : M. fusous - + 1+ 7 ; AR
. o . " . Orthocyolops modeetus . 1+ o T+ 6 :
. T Paraoyolopa ycatmant N. §g. - . i E 3
- ’ .I?wpacyolopa prbainun v 1] .
- L= ' The total number of vaterl mhnbit:ed by’ n ;iven ipcciu. 5-' C
, L . - ‘*Qualitative study localities; #*Quantitative study localities;’ ‘-,

.quantitativc ltudy 10Cllit1!l. Lol

.- . PN -~ 3 < - r
.- B
oo - - . 1

S , .' st @ Seasonal distribution was different thaa pattem(l) ducrﬂnd for -



B Weé,t Coast:

\ ' . . .
more species of Cladocera than of Copepoda in 96% of the sampled
. . waters, The largest community was found in\Rourid Pond (No. 46)

- and it consisted of 21 Cladocera and five Coﬁepdda'.. The smallest com-

A Y

. munity occurred in Pond 20 and Pool 58, each of which included only

one species of Cladocera and one sgpecies of Copepoda. xS . o=

»

l
The most common “cladoceran was Chydorus sphaericus (0. F.

Miller) occurring in 95% of the sampled vaters. Ophryoxus gractlis

!

Sars, Btapertum afftnze (Leydig) Polyphemus pediculus’ Q'Linné),
Acantholebems curvwostms (0. F. M’uller) Alona rustwa Scott, and

' Bzapertura mtermed'ia Sars were’ also connnon and widespread as they

\

were found in 48%, 442 38% 372 342 -and 33% of “the waters," S L

Is

respectively. The most common Copepoda were Macrocyclope albzdue ‘ -

LI ~

(Jurine) E’ucyclops agtlw (Koch), and C‘yclope vemalza.Fischer.

* They occurred in 73%, 70%, and 432 of the sampled w_aters, ,respecg:ively.

Several species showed a more festricted range of occurtence.

- ~ 7
! ' -~

" The following species were found only in West Coast localities: [
: . . T, i . i
. Acroperus harpae Baird :
Kuraia latissima Rurz ‘ Cee - ]
" Lathonura reetirostris (0. F. Miller) , : O T
Pleuroxus denticulatus Birge :
'Rhynchotalona faleata (Sars) : R

- No copepods séemed to be restricted to the western portion of the

island. -The following microcrustaceans were not collected on the

) ) . . R
B - . . . , . o
hd k] T - . N v . N Y

~ Cladocera: "

Aeroperug aZono'Ldea Hudendorff o o : S
Alona costata Sars- : L LT T
A. guttata Saxs o SR ' -
R Camptocercue mctwostma Schoedler

/




Chydorua bicornutus? Doolittle . : oy
C. faviformis Birge - : N
~ Burycercus. glacialis Lilljeborg . '
Pleuroxus laevis Sars ' -
-+ P, trigonellus (0. F, Miller)
- ' Scapholeberis aurita (Fischer)

Copepoda' ! . ’

C‘anthocamptue vagus - Coker and Morgan

" Cyelops nanus, Sars , :

C.. venustoides pilosus Kiefer -~ . o T

Paracyclops yeatmani n., 8p. : :

Tropocyclops prasinus Fischer . - - ' ¢
However, ‘'some’ of the above speciee were only collected in one or two

waters, namely, Camptocez'cus rectzroai;ms, Chydorue bwomutus, 6'.
* faviformis, .Cyclops venuetm,dea p'LZoeus, Kurzw Zatwsuna, Lathonura

" reetirostris, -PLeuroxus trigonellus, and Tropopyclopa praginus.

©

Temperature and Apparent Color in 'La Manche - .
Marsh and Round Pond ! )

L4

Surface temperatures for La Manche Marsh a'nd Round Pond are 7
shovLm. in'Figure'B. " The highest temperatures were attained in July and
early_-Al.x‘g'ust. Samples were taken in less than 1 meter of water and
-there seemed to be no significant differen(:e between surface and
. bottom temperatures... Ice cove_r was from December 10, 1972 ‘to‘

Ai:ril* 7, 1973 in La Manche Marsh'and from December 10, 1972 to
April 120 | 1973 in Round Pond. In the previous winte'r the ice‘ cover

. ‘lasted longer, tlte ice disappearing approximately two weeks - later in

.- ‘Round Pond and one week later in La Manche Marsh The ma:;imum

L] - . " v

This species was found in.the sample from Labrador, which
‘might.indicate that this cladoceran occurs on the western portion of
' the 1sland. The Labrador location represents a marked northern
‘extension of the range for this species (Frey, personal commtmication)
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thickness ofgyce encountered in 1972-1973 was 36 cm in La Manche
Marsh and'52 cm iﬁ;Round‘Pond. The ice.cover in La Manche Marsh had

very,little snow cover except for‘the sample taken in January. This is

. probably the result of the strong winds and the lack of a surrounding

forest that would act.as a windbreak, In contrast, the surface of

Round Pond was always covered with at least several centimeters of -

" packed anow.- Conditions did not seem to become stagnant as the mud

was brown and did not smell of H»S. There were plants present under

the ice;in both localities. Sphagnum majus was present in La ﬂanche

Marsh while Drepanocladus revolvens was present in Round Pond. ';t is

doubtful that they would contribute significant amounts of oxygen under

such conditions (G. Brassard‘/personal commuﬁication).

«

" Both La’ Manche Marsh and Round’ Pqnd are highly colored waters.
Apparent color (Pt units) is also shown in Figure 8. Max;mum color
was attained in Round Pond in late October (140 units) The higﬁest '
values in La Madche Marsh occurred in August and September (90 units)

The lowest values for La Manche Marsh occurred in’ early June,while the

lowest units for Round Pond occurred in mid-July, mid-August, and

' mid-Septenber,

Quantitative Seasonal Succession

A total of 17 dpecies of -Cladocera and 7 species-of Copepoda

‘were found in La Manche Marsh, while 21 species of Cladocera and 5

‘specles of Copepoda were collected in Round Pond. Twelve were common
. to both La Manche Marsh and Round.Pond, 80 that in the two localities .
together there was a total of 38 species. In most. instances, the

dominant and codominant microcruataceans were different in. the two

RN

. e
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*localities., =~ . & |
' In both La Mar'gché Marsh and Round i’ond, the lgrggst total ,
.numbeq:s of microcrustac‘eans occurre:l in Augyst and Septembper ('f;i;les'
4 and 5; Appendix C, 'fable 1). The maximum sta::ding c.r"é);:jg.l' appeared
to be similar in the two watérs;“wﬁich were 53,680 indivic_ldtls over
' one m? in Round Pond and 48,180 1ndividuals over one m? in Lé Manche . . /
Marsh. The standing crops in the spring were about 2 to 4 times . |
higher in La Manche Mirsh, mainly due to" the numbers of Chydorus |

, 8phaericus.

’ . - . . . i ¢

Clgdocera
| T'a];les 4 and 5 gi\’r-e.la s.ummary of the seasonal patterns of
Clac‘locera‘ in La Manche Marsh and.Rogmd Pond, Several Cladocera
(Acantholebem'.s.czumimstris, Biapertz.u-a intemedig;, qand, Chydorue
sphaericus) appeared as early as April in La Manche Marsh. - |
contrast, Cladocera did not appear in Round Pond until late May,
1972 and early May, 1973. Cladoceran populations reproduced
parthenogenetically through the spring and summer, In the falll'res.t_ing -
\ eggs were produced gamogenetically. Most of the.Cladoce:'a passed the | |
winter as restiﬂé' eggs but a few. partlh_enogeneti.c 'feméies of Chydorus .. '.' )
| pigez’* and Ilyocryptus ap'inifer- we're found throughout the winter in
La Manche Marsh.’ In Round Pond, C, nger wag collected in_..the'_ witnterl '
but I. 8p1.mfez' was absent. Since limited tamplitlg was 'dor;e in the
winter, it is possible that animals were missed. 'THe following
section describes the seasonal dynaagit:a 'of indi\;idual clador':éraq ‘_ " - "! _.:-

species for the two localities. - . Cos P
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‘ TABLE 4 |
SEASONAL PATTERNS OF CLADOCERA IN LA MANCHE MARSH
. Appearance Population| Sexual| Disappearance
Species of Juvgniles Maximum Cycle*| of Population
Acantholeberis )
curviroatris v . IX XI-XI1 11
Alona quadrangularis v ViII XI x];']:.
Biapertura affinis VI VIII | IX-XII| - ‘11
B. intermedia v VIII | X-XII 11

© Ceriodaphniq | ,

' quadrangula - VI VII | VII-IX IX
Chydorus bicornutus v o VIII | IxX s
C.'piger - Iv . VII, X X -

C. sphaericus v vi-vit | x-xul 11

. Diaphanosoma . ) |
* brachyurum .V IX IX-X X

Viﬁaparalonq . - , -

. acutirogtiris . - \ X X~-XI11 i1
Ilyoeryptus spinifer v IX - .XI .
Latoﬁahsgtifénz v IX X—XI’ I
Ophryoxus gracilis . v IX . X=XI XI1

. Pleuroxus laevis - VL IX o X1I
Polyphemis’ pediculus VI VILI-IX Cm | .

v $e oo ¢ s

- —

*3éxual cycle not observed,

1

S

......



Vet o

TABLE 5 )

i

'SEASONAL PATTERNS OF- CLADOCERA IN ROUND POND

© 36

€,

v

, ' Appearance Population| Sexual Disap;')éarance;
Species ‘| of Juveniles| .Maximum ' | Cycle*| of Population
. R ::-,,, . . " -
. Acroperus*alonoides v VII, X X-XI1 1I
. Alona guadiangularis | + VI VIII X XII
'A;_rustica VII IX X1 S <5 S
Alonella exéieq VI T IX XI I
A. nana v VII, X | X-XI 11
' Biapertura affinis VI VIII X-XI I
"B. intermedia ' \4 - VIII X-XI | I
Ceriodaphnia .
quadrangula V%, VIII IX XIL.
" Chydorug piger v -VIII, X XT -
C. sphaericus v VI X=XI Ir
Graptoleberis
testudinaria VL VIII * X
Ilyoecryptus spinifer VI CVIIT * I
Ophryoxus gracilis v ~VIII-IX | IX-XI XII
" Parophrijoxus - |/ - oy
tubulatus \/‘/\/ - VII - IX * X1
Pleuromus - 7 - -
- trigonellus - VII VIII @ = X X
Sida ‘crystallina - v VIl Ixx | /  XI
. ' . \\ [ /” )
.'*se:;ual cycle not observed.' \ y
Y “(: o ' n'. o -
)‘ - s Q\:—ﬂ‘% )
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 La Manche Marsh. Acantholeberis curvirostris was a common

- species which was most abundant in the fall. It attained a maximum of
9,300 individuals over ome m2 in September, when.it was codominant with '
IZyocryptus epznszr (Fig. 9). Juveniles were present when toe,first
sample was taken in early May and remained ungil November. In the .- T 1 f
following aprlng,ijpvenlles first appeared in mid—April. Partheno—'
ugenetic females were domi aht betweeo Juoe and October. Ephippial
females and males dominated the population in late November and
early December. : ’_f; BT
AZona quadrangularme is a bo;tom form which was never abundant.'
It reached ia peak in late July (2, 300 over one m 2y (Fig. 10), , uvemiles.
first éppeared in May and diséb eared in September. No ephiﬁpi&l females
were observed. Males were collZ;Xed in minimal numbers in November.
Bzapertura affbnne showpd a seasonal distribution similar to L -

~

Alona quadrangularze. It occurred regularly between_early June and
January (Fig. 10). " The maximum.Wéalattained.im.latefAuguar (4;zooquér.
- one m?). The'ndﬁbErs'were(low during the orﬁer momthe in whieh it map_
. present. Juveoiles occurred between Junéfond\Septemoerf thlppiel ‘
females and males dominateﬁ'th@’population'io %eptember throuéh November. y
Biapertura intermedia was more numerous rhao the preceding t
species. It attaioed 9,980‘individoals‘over ome mz_im late August'
(Fig. 11), whencit was rhe-dominané microcrustace?n; In geoeral;.if
"'was not abundant in the’ other months. Juvenlles were preseot in the .
-'May 10 1972, sample and diaappeared in early October, Tﬁey'first
'appeared in April of the following year. Ephippial females dominared o .:’.1u

© the December sample. Maleé were scarce, ‘but’ low numbers occurred in




: . September, when thexicomprised 7QZ of the population,_ No . males

;" were observed.

{

°a

* . ' . o BN

October and November. . N , , <
L]

Cbrzodbphnza quadnangula was found in minimal numbers except -

Y

in mid-July, when it reached 3,900 over one m? (Fig. ll) . Juveniles

first appeared in June’ and were present umtil August._ Adult females

’

collected as early as Jﬂ,Y’ but were more abundant in August and
¥

« o

b ¢

-~

' ’ - &
C%ydorus bicornutus was a common species betweﬁn May and

’ *
December. ,The peak was reached in 1ate August (5 460 over one, m }
(Fig. 12) Juvenilea were present on May 10, 1972 and others were

found regularly until October. They were first collected on May 2 -

ki

‘in the following spring. Minimal numbers of ephippial females were

present in the December sample. -Males comprised approximately 402

a
'

of the November population. .

Chydorus piger was a common species which was present through-

«

'out'the year in La Manche Marsh. Maximum numbers were attained in

July 6, 420 over one m 2) and in October (3,780 over one m2) (Fig. 13)
- The numbers remained. relativel& low during the rest: of the yédr.
Juveniles appeared between May and August. .No ephippial femalee '

were observed.- Few females found in the winter contained eggs or }

i

- embryos. Males were scarce, as only a few were collected in Ogtober.

“ ~

Cﬁydorus sphaerzcus was the'most abundant cladOceran in La ,
. .

Mhnche Marsh, dominating the microcrustaceans from May to July. It

attained a mdximum of 27, 000’ individuale ‘over one m‘ in eanly July

-_(Fig. 14).- Aﬁter July 3,_the'numbera decreaaed and remained lgw_until'

/ :
were collected until September. Several ephippial females were J




- \.. 2 ’.,, : . Ny

the,epeciee disappeared in February.‘hJuweniles,and parthenogenetic , N
e . . .‘ ’ : v ) el © . E 1" : . \
. . females were present in the first sample takén.in May. Juveniles ) </

- first aPPeared in April in the followipg year. Ephippial females” " . . .

were present only in December. ' Mgies - occurred in October and November,

. . ’
. . 4

making up a largE"portion of the population. oy = . 4

Dzaphanoaoma brachyurum was never an abundant speciee. It was

4

) collected regularly between May ahd mid-October The 'hightst numbers

.0

L “ /.
J . . 'occurred in September (1, 880 over one mz) (Fig. 12). Juveniles were

" - found between May and September, but always in 1léw numbers. ‘Males
R . and ephippial females dominated the population in late Septembef'and ,

October, prior to the disappearance of the Bpecies.

- " ., Dieparalona aeutoroei;fe'Wae‘found between May and~January, : K

, but always_in low numbers (Fig. 15). The highest counts were in.
. October (1 180 over one. mz) 'Ephippial females were collected in

/' o

T, . 4 '
~o : late November and December. Males'dominated the October population."

. e ' ,
¥ ' Ilyocryptus apznzfér is a benthic species which was present- AN

1y

) . .throughout the year, but the numbers wereﬂlow from January to March.
) , E /

L N . The maximum was attained in early September (8, 400 over one m ). )

P~ o (Fié. l5). Minimal numbers’ of malee were presentvin November. ' . ;

‘N . . . i .
... .+ Howevern, no_ephippial females ‘were observed.o " - .
- T - . . '. : . : - D © . ° ‘ L]
j:>' oo~ . N “  Latona eetzfera also is a Bottom form which was common between-

o [J

'f,‘ j May and September {Fig. 16). The peak occurred An.September (2 750 {

. o

L . over one m?), but the numbers were iow in the other months. Juvenilee ,
(4] /. .
PR | - "

‘ “'x;j s firet appeared in May and remained until September. In the ﬁollpwing

' year,. inveniles fitSt hppeared ont May 2, and thehtmmere were e o

) - 4 .0
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'considerablx;nighersj’Ephippial females_and males dominated the
population in October and November. .
Ophryoxus gracilis was collected regularly between May and

- ' November (Fig. 16). The highest nunbers were attained in 1ate

September (3,680 over one m 2y, ‘The numbers were 1owubetween/ﬁ;y and\\\/\J

August and in late October and November. Juveniles dominated -the

numbers from May until August. Males dominated the numbers-’ in October,

~ while ephippial females were abundant in November.

-~

o \ : Pleuroxus laevie was one of the least abundant cladocerans in
R ¥ . - ®

* La Manche Marsh. It was’'collected comsistently between June'and

November (Fig._17).“.Ihe highest count occurred in Septembér. (1,050 -

3

over one m?). Juveniles-were:present between June and October. No

}males or ephippial females were obeerved. : - o

PoZyphemua pediculus showed a short seasonal.distribution.
. Juveniles first appehred in June and were 8till present in the last

coliection, prior to the speciee dieappearance in 1ate September.

r

The peak abundance occurred in August (4 080 ozer one m?) and’

~ f .

September (3 550 over, one m2) (Fig. 17). P, pedzculue reached its

peak and disappeared very'abruptly; " No ephippial females were observed
’ N

o . AN

T Mhles appeared 1in minimal numbers An September. s : : NN

L Scapholeberzs kzngz vas collected on three occasions in August
oo and September. it always occurred in low numbers. Except for a few

juveniles which were preeent ‘on August\l\\the specimens were adult
females.' N P - ,' o ‘ '

Streblocercua aerrtéaudatua also showed -a rather sporadic‘

4

occurrence. It vas encountered on six occasions between &ugust and

1-0
ad

Cws
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November, 1972. The numbers were always low and consisted entirely

of adult females. However;.juvenileslwere numerous in the following

" spring. on May 2, 1973, there were 1,270 juveniles over one mZ.

Round Pond. Acroperus alonpides was -collected comsistently

between May and January '(Fig. 18).  The maximum number of individuals
t N or .

was attalned in July (7,300 over one m?), when this species was the
dominant microcroétaceam.' The numbers were low in August .and -
éeptember, but increased. again in October (5,480 over one n3).

: . o . :
Ephippial females were collected in late November and early December.

Males were numerous in October and quember. . ’ ’

’

The seasonal diatribution of AZona quadrangularzs (Fig. 19)
: and Btapen;ura affinie (Fig. 22) in Round Pond were similar’ to the

'-pattern described for- these speciea in La Manche Marsh In both

jinstances: the maximum occurred in August} namely, 1,850 for A,

. quadrangularws and 2, 900 for B. affinis. Theé bumbers'were.low'doring

‘the other months., A. quadrangularze males were collected-in early
October, while males of B' affinze dominated in late'October and
November; Minimal numbers of ephippial females we&e collected in
November for both species. . o ’_1 b',' 'x',
| AZona rustzca wa? an abundant species; but it showed a- rather

. reétricted seasonal distributioq. Juveniles were collected between

) mid-July and October (Fig 219) The maximum was attdﬁned in early

n
©

’ September (11, 820 over one mz), when it shared dominance with AZoneZZa

, exczaa and Szda cryetallzna. ‘The numbers were relatively 1ow in

October and NoVember. Ephippial females were dominant*in Novamber,

s
T

but no males were obserVed. TR . -



AZone lla excisa also was more abundant in the fall.. Juvenile's -
were firet collected in early June and remained until October (Fig. 20;
" The maximum (mostly juveniles) was reached in early September (7,880'
over‘-‘one m?), [Adult females yere' not abundant, occurring from late
.July until December. No .ephipp:l..al females were collected. Males
loccurred in minimal nuinbers in November. - . _ -
| -AZ?ne7M nana was- a common epecieé collected regularly betweén .
lday-and .Jarlmary (Fig. 21). It epPeared to have two maxin'u'a,’ oue in
JulyI (5,860 ‘over one m?) and another'in October (4,806 over omne inz).
“The numbers“v;ere relatd!Vely low at the other times that it was oresent.- '
Juveniles occurred from May until October, and comprised 50% of the

July maximum, A few ephippial females were collected in &he November

20 sample. Malee domiuated~th_e numbers in Qctob‘er, just after the _

fall maximum. . ) o
Bzapertuz’a 'mter;medza was a common speciea collected between
. late May and December (Fig. 22). The numbers were much lower than
the population in Lja Manche Marsh. The meximum was ol:serv‘ecl in late
‘.Auéu‘st. (3,8od over ,on,e‘_ m?), but th'e nuinbErs? were minix'nal in the other
" months. " '-Juvenileslwere found from June ,unlti'l October, 1972. . Howeve:;,‘ '
" they first ~appeared in late'May in -tlle follq,wing:'y*ear'. " Males oc.currEd .
| : iu late Octol>er ami November, when they’@‘;’ted tﬁe population. - :
” Ephippial femalea were numerous in le{te Nox';etuber." _ ' '
' The benthic ford, Chydorus pngr, was collected iu every mouth :
e:'cceot March (Fig. 23). 'I'he numbers were lower than in fa Manche Marsh..' .
‘ The apeciea exhibited two maxima which occurred in July (3, 800 over one . |

n?) and October (&, 340 over one mz). Juvenilea were.i collected from May -

N



| F S
to Novembermf1972'and'Aprilland-Mny, 1979._ Enhippial females,occurred
'in minimal_numbers in late November. No males were,obserued.

Chijdorus 8phaericue\was more common in late epring_or early

-summer, (Fig; 23) but the numbers were.considerebly'lower than in La

., Manche Marsh...The maximum was attained. in early June (9,400 over one

m?), when it was the dominant microcrustacean. .Juveniles were present

.,

.in the‘first'sample taken in May, 1972, ‘dnd remained.until'November."
h‘r They reappeared in early May in the following year but the numbers
were approximately three times higher.. Adult females were found in
every month except February and March, Mélee occurred‘in low numbers
in October and early November. Ephippial'females dominated the
population in late November and December. {. ., .
B Cerzodaphnza quadrangula shawed a restricted seasonal distri~
' bution and -1t was not an abundant species. It was found regularly
'between'June and .early October (?ig. 24),- The maximum was reached in
August (2,920 over one m 2y. 3uve$iles occurred frofn June until
‘ Septemher. Ephippial females déminated the population in early
§eptember. No males'were identified.
, Eubosmina iangispina was collected in minimal numbers on.ongf:
occasion in July ‘ |
'\ ' ‘ Dzaparalona acutirostris was not collected in 1972, but it
- 'waa one of. the cladocerana in the May, 1973,,samp1es. o

| Graptoleherze testudznarza oaatdentalzs was frequently

'encountered The highest count was observed in*July (850 over one "

2) (Fig. 24) Juvenilea werevcollected from early June until August.'

Adult femalea were found f% July through September. 'Several'ephippial.

R S

7



 fema1es.

'“occurring from July until October (Fig. 26). The maximum (mostLy

-

kb
females were collected in the September 25 sample. No males were f ‘
observed., ) R . , ' .
IZyocrypt&a apinifer usuelly occurred in minimal ‘numbers.
. Yy | - /

.Contrary to.its constant occurrence in La Manche Marsh it was.lacking

in Round Pond from‘December, 1972 tg May, 1973 but it was collected S ;;4§?

from ‘June until December, 1972 (Fig. 24). The highest.numbers were

attained in 1ate‘August (1,700 over one m?) . ZJuveniles were found A

from June until ‘Dctober. No ephippial females or nales were identified |
0phry0mu8 graatlts was a common and abundant_species in Round

Pond. It wqp found between 1ate May and November (Fig.. 25) Greateet

numbers encountered were 7,650 over one m? in August, of which’4,900

were in the adult female-étage. Males first aopeared in September, and

coostituted the majority of the population in October. Ephippial )

females occurred in low numbers in dctober and early November.

Parophryoxus tubulatus was only. collected from July ‘to- Octﬁber R

W

(Fig. 25) The greatest numbers were observed in September (1,800

over -one m ), 1,280 of whichlwere adult females. Juveniles were

?

) 'collected from July until October. ' No eohippial females or malesf.

‘were identified.,

Pleuroxus procurvus was observed on two occasions in August.

. The numbers were minimal aod consisted entirely of partheoogenetic'

¢

o 3 |
. Pleuroxus trigoneZZus was found only in the warmer months,

juvenilea) was attained in late August (2 050 over one m?). No males

' were observed in the samples. However, a few ephippial females

| 1ot

\



" and Round Pond but ‘they dominated the microcrustaceans only in the | ‘ i

appeared.in October before the specieé disabpeared.‘ )
Saabholebéris kingi was encountered, but only on two occasions

and in minimal numbers. The sporadic appearance seems to be common

-,

of this species,’ since a similar occurrence was observed in La Manche

Marsh and several of tﬁe gxélitative iocélities. Adult females were -

a

collected in, late July and late August. No other stages were found.

. Sida crystal Z;z:na was 'cémmonp between ng and October, and was
dbmit;ant or codc'am:Fnan”t in A,ugus.t and September (Fig. 26). IThe '
greatest'numb.e)r-s were attained in late Augus t (15,100 over one m?)
when it was t_:he-domi.nant cladoceran. Juv.en.il_es were fbund from June ..

until 'Octpber, and attained maximum numbers in August (5,800 over one,

m.z).' Males first appeared in mid-Septembe;:,ancf constituted the

" majority of individuals in late September and early Octobex.

‘Ephippia].. females were also p‘resent in September and October, but -

wer."e*nlot.~as abundant as the males. .
Simocephaluslsemlafﬁus and S. vetulus were found occasionally
in .Ju1'y and August. The highest numbers were observed in ‘the August o

14 sample (2,100 over one m?). Juvenilés and adult females were

oy

.p;‘esent in each of the samples. ‘. A

Copepoda . Co _ ' e T
'ﬁ R ] - ", :- . . . '
Copepoda were always present and common in La Manche Marsh
\

\

wiﬁt_:er and early spring. The most'signif_if;'an,t differeqce between the ¢ r*
two localities was that La Manche Marsh' contained seven lii:torai'
speéies, while Round Pond supported three. The seasonal diatributii;ns

o
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< of the copepod 'species were quite variable. Three species were present

.all year,. while five vere restricted' t’o* 'the wariner inonths. ' Th'ef, -

.following results describe their seasonal dynamics

4

a4 La Manche Marsh. Bz'yocamptus arcticus oceturred for a brief
"period in the spring and em:ly sumer (Fig; 27) There was one

generation per year wit:h adults occutring between May and early July.

2

" The- maximv.nn observed in 1972 was 1,150 -over one m and 1, 300 over one

' m? invMsy, 1973. Adult females dominated the population in 1972.
’Ov'igerous- female"s d males occutred An’ minimal numbers in May, 1972.

In the 'folloﬁinf/year, late stage copepodids and .adults vere present 'i
on May 2. Lvigerous females were more numerous than the previous .
year. Males were not-foupd in the samples, but several females had

- - Lo . ) . ' L

‘spermatophoreés -attached. - The disappearance of this ~spt'acie's_in'.‘thi-:

: warmer months 'p‘robably: represents a resting ~xéatalge.' No ‘copepodids .
'were collected after June, which suggests that the resting stage 1s

[

.either] an egg or naupliug. Resting eggs are common in harpacticaids —
‘(Fryer and Smyly, 1954) o )

Cyclops vamccms rubeZZua vas common’ except during the winter
’.-_when it was absent’ (Fig. 27) ﬁl‘here were two generations per year, r
_with adults occurring between Match and November. ’L‘here were two

m.axima of adults, which occurred in April, 1973 (2 020 over one m?)

A

and September, 1972 (2 250 over oné mz) Males were never more -

. ¢ .
" Nanplii and copepodid ‘stages were not counted' but the presence of

. copepodids was noted. Stages I and II were’ seen in late May and .

£

June. Stsge II1 appeared in June, Stages 1v- and v appeared in July :

s numerous than femsles.\/They also occurred from March until November.

-,



- or adults wete found in the mud during the winter. However, more ’

*

and early ‘August. Breeding activity occurred. again in September as |

females.were carrying spermatophores. lmmature'stageb reappeared in

-

* late. September and remained until December. - No late stage copepodids

winter collections would be required to determine the overwintering

4

stage. .Adult gﬁmales weré*the first specimens to- be collected in a

.
s

' the‘springz Gurney (1933) assumed'that C. varicans undergoes_resting

1
]

._ stages aé adults{ Chaston (1969) also has shown'that-adult-C. varicans

» Can withstand anaerobic conditions longer than immature stages.,

P

)

4
T ‘Cyelops vernalts adults were. collected in every month except

March and April (Fig.128). Maximum‘numbers of adults occurred'in“

Argust (3 500 over one m/J Ovigerous females were ‘observed in June
\ )

through September with maximum egg production in® August.. Males were

—
collec\\d between June and December.e Durfhg August and September,

]
- ~r

a number of males were observed containing spermatophores. queﬁbdids
'
first appeared in July, 1972 and remained until December, 1972~ The

o R

relative abundance of copepodids was quiteﬁuniform guring theirﬂ
+

period of occurrence. Except for July, most of the stages’ WEre present

in the COllections. %Eaté s;age copepodids occurred in low numbers
during March and April,a£§$3 -but were absent in May. Since the *

numbers o£ immatures were qvite uniform, thé number ﬁ geheratidns

‘e /.
> 4 P

A

.

J

er: year was not. efinitely established 1f the Ju ' copepodids S
p .

2
)

became adults and produced another fall geheration, then there were °
Y . v - w
two generations .per year. Since there was no reproduqtiVe aotivity

' .. observed in the wdnter or spring, the copepodigs which appeared in.

- s - ‘

,1 March 1973 were probably overWintering forms, though not necessarily

o

®




—

L4

a
&

.

~v

0

: Egg produétion_occurred in the-epring (March-May).! Hitching commenced

- : . g le R : e ///f/fimn“

R . 'Vf,_d
“ ok . [N A w

. - o y i
in the stage collected. Rylov (1948) . étated-that "this crustacean
! b4 -

h probably withstands drying in the advanced stages of metamorphosis,

"L

.

but not in the resting-egg stage.
g

Eucyclops agzZzs adults were common throughout the period of

_’study. There was a minimum in May, 1972 (300 over one mz) and maximum

’ 1
in 0ctgber 12, 800 over one mz) and January'. (2 300 over one mz) (Fig. 28)

Breeding activity occurred betaaen-August,and January. Extremely
- P E .. - .

‘active—COPulatory_actiyity occurred in’ January.. Most.of the males -

seen were containing spermatophoreé in their fifth thoracieasegments;J
and tﬁe‘females'had spermatophores attached. -Subsequently, the males'

di@d off in late'January. The'females overwintered ag active adults.
» : <™

gn April, since nauplii wére present in mid—April Stage. I and II_

copepodids were numerous in May. Stage I1I appeared in late qu

Stages 1v and v’ were common in June and early July. By late July,

Al "

late stage copepodids had disappeared but they reappeared in late

Pl

October. This ‘would indicate thatathere are two generations of =
E. agzlts per year. - - ' ’ '
Mbcrocyclops aZdeﬂs’was the most abundant copepod in La ;

~

i
Manche Marsh The seasonal distribution is similar to that of <L

E; agilis, but the winter maximum was more pronounced Adult females
® .

were present throughout the year, | but the numbers were low in May and
June, 1972 (Fig. 29): ~The- maximum was observed in February, 1973

ipndep 36 um of ice (5,700 over one m?). Ovigerous females were found

fromﬁMay until October, 1972, and they first appeared in March in the'

o
7 »

e

follqying.year. Breeding activity occurred between August annganuary..



3

L

3

" - eventuailyrreached maturity in, December. .

...a ' R , ) , . ~_.. . . ". -l"‘-l I ’ : ‘ i . . 67
' Copulatoryfactivity .was most evident in late Augbst and January. In

January, most of the males contained spermatophores “‘and females had one

: to four spermatophores attached to the genital segment. The females

must have retained the sperm acquired in Decembef or January to

fertilize the eggs in the following spring. There were’twb generations
‘ per year, Hqtching began in mid-April, and the first copepodids«'
‘appeared in late May. Late stage copepodids were abundant in June
and early July, which resulted in a summer generation of Adultssin

July and August. Nauplii aof the\summer generation were abundant in
y

—

'i‘September;, Subsequently, c0pepodid stages were produced“which "'

throayclops fuscus was the least frequently encountered cyclopoid

copepod in La Manche Marsh. It was collected almost entirely in '
N .

) ¥
‘the-Summer and fall (Fig. 29). It exhibited'one generationfper year,
with adult females occurring from July until November. lt showed. a - ©

‘short reproductive périod with ovig\roual‘emales andﬂmales present.
M3 .
77 Vs .

-in ‘late August and September. No nauplius stages could be

! ‘ distinguishe37 Several immature copepodids were observed prior to i3

S .o
-the eppearance of adults in, July. In January, one stage IV or V e

cogrpodid was found in a mud sampie. This'buggests ‘that AL fusaus :

I3

may be capable of overwintering 1n its late copepodid stages.

’

OPthocchops modestus also wasg confined to t,he gummer and .
L .
: fall'(Fig. 27). 'There was just.one generation.per year, with adults,."

&8 =

N . 'bu .
present between June and November. The maximum ‘was observed in'early

R .-"
I p H

- August (2,9504over one mz) Ovigerous fe ¢¥Ls occurred in July and -

. n A . ’ X
3 o s 5 $ . R '

Ahgust,-while'malespwerexcollected from July until November. R




_Januasy to. April 1973 (Fig. 30) The maximum;observed was 3,100—over

' one m. in mid—August. There were two generations‘peg\year,fwith adult

’“lpnd It also exhibﬂted two generations-per year, with adults

;May through July and in November aEiHEecember, l972. 'The'development

"-spring production of eggs,

Nauplius stages could not be distinguished ‘However, late stage

s

68 -

copepodids were ‘observed in late May and June.'‘Immatures'decrea_sedL

’

after June, ‘but they reappeared in late October and November. - Mud

sampleb were’examined in the winter but no immatures were found.

. . I
°
[y

Round Pond, Eucyclops agzZzs was a common species found through~

; out the year, but there were low numbers in May and Junﬁ 1972 5nd from

2

s
R,
CEPN

females always dominating the population. "As in La Mandhe Marsh

L v

a8 copepodid stages occurred from May to July and ‘in September through

Noveriber. - The winter generation of adults did not increase as they

’ ,did in"La Manche Marsh which could'haVe been the regult of predation}

'fa/Mucrocchops athdus was the most abundant copepod in Round

- occurring throughout\the year (Figq 30) . The ‘summer maximum’waS"

- similar to that found in La Manche Narsh (3,700 over.one m?), but there §

[¢] . . .
was no pronounced winter maximum._ The»numbers wvere relatively low from ,

. of copepodid stages was " aimflar to that described in. La Manche Marsh.
¥

1
Copepodid(stages were collected from May until July, and again in*’

the fall (late,September until November). Breeding activity}was J

evidentjfrom August'thrdugh January.. ‘Since no males appeared until

r,

_July, the winter generation of females probably retained ‘sperm ';'» .

i acquired in December and Jabuary, which was used to fertilize the RS

-
?

.
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Ma!crocyclops ater was collected on several oceasions, but |
the numbers were always insignificant. The .8pecies occurred in . -

¢

',August and November. No ovigerous females were found.

D it}

Dzaptomua minutus and Epigchura nordenskzoldz were collected

3

on three occasions in minimal numbers in July and August. T‘nese

. Speciles are limnetic forms-and are not usually encountered in the .
'littoral area. a. o ' o S

Qualitative Seasonal Succession

Qualitative seasonal succession wasﬁtudied in"10 waters ‘on
" the Avalon P’eninsula. Lists of species and the relative abundan’ces

between May .and September, 1972 are shown in Appendix B. Additional

~

information describing ‘the areas is given 1in Appendix ‘A, Tempera'tur‘e,
3 . :

dissolved oxygen, and color measurements are given ii{ Appendix D.
. b2 .

'.[\venty-—eight Species which occurred’ in La Manche Marsh and

v

Round Pond also were found in the quslitat:ive study areas (Table 3)

n .

A
_The qualistative studies showed that'the seasonal patterns of some -

) microcrustaceans can vary,- as shpwn in Table 3 and.Appendix B=— -

Aaantholebeme cuz'v‘broetma (Pond 44), Aaroperus @Zonozdee (Stream 30

. .t Iy

_ and. Pond 40), Aldna rustwa (Stream 23 and. Pond ‘41), mspamlona

.acutzmstms (Pond 41), Graptolebems testudmama (Pond 44),

5

PZeuron:us pré'cur'vus (Popl,. 38, Pool 34 Pond 41 Pond 43 and Pond. 44), -

'and Szmocephalus eerrulatus (Pool 33 Pool -34, Pool 40 “and Pond 41)., :

%,
[} s .

' The seasonal succession studies aiso showed that sampling ‘on anyy -

date seldom revealed all species known for a{particular locality

4 - . q

(Appendix B, Table 6) Lo °‘,' S .



‘a. -' -/\ . ' ‘-.' .' - 74 i .
. The. seasonal distributions of 10 mic'rdcrust.acean species, . ST

- _.."whi'c'h were .not fiound in La'Manche Marsh of Round Pond', are deLscribed,' P
' a K . b » 5 o

S
LY

L4

- - October. The largest numbers (mostly adult females) seemed to occur

below"._ j"

Cladocera f. . . S “ ’
: : . R . -3
Alona costata was collected only in Pond 47. Parthenoéeneti_’.c‘ {; ’
. ’ \ o ,
‘females first appeared in mid—June and remained unt:il the end of \,_‘ S

“-

. L

 in mid-August. No ephippial females or males were observed' Lo o

° .............
AZona guttata was collected in . two of - the study areas;. ) o
=) 4‘ .

‘namely, Stream 30 and Pond 43, This species was found in Jlow numbers

and showed a rathér sporadic appearance. In, Pond 43 it was collected
onee.,in June and on four occasions between lat:e September and ‘mtd-
i o . R s

'November. A similar distribution was observed in ,Stream 30, where it
1~

.,occurred in May and between September and mid—November. Several ) ' L,

males were 'found

ephippial females were collected in mid—October in Stream 30. No. - ° ..
. AZonaZZa extgua was found only in Pond 47 .Iuveniles and A '

few adult females were collected in ‘June., Ephippial and partheno-

-

genetic females were atill present in late November when the last .

<

. ".'sample was taken, The population seemed to be largest in August. L -

¥

. C'emodaphma reinculata was collected only in Pond 49.. ST

: '., - dur__i_ng mo_st .of'July, but reappeared.i_n mideAugus_t and remained until S

) '\ . . ..' .
Minimal numbers of males were observed in early November. . o

~ B ‘ . 'o':
. Adult females first appeared - in 1ate June, when they shared dominance- _ - .

, & [ . s

w,ﬁ.th Latona getiferq and Chydorua aph&emaue. ,They weré not .tfound x

~ o - ¢




e

° 4

g the ‘end’ of .S-eptemb_er. 'Ephippial. femalés were numer.ouls' in early

September. , B o - I o

o

C?Lydorus ovalw was found only in Stream 29. It was most

abundant in late May and early June, when it was dominant or codominant

e

with prar'alona acutwostms. It firSt appeared in late May and
remained until November. A few ephippial females were observed in

" the October 25 gample. One male was found in the November 6 sample.

< )

E‘urycercus glacialis was present in Pond 43 and Pond 47..

Parthenogenetic- females occurred from May unti-l'November' in Pond 47

. .- & C,
~ and from June until October in Pond 43. Maximum pumbers occurred i

5' ’

August and September in both localities. Unfortunately, no, males or.

: #phippial females were collected in eithei‘ of the localities.

Y

(4

Eurycereus sp. occurred in Pond 41 and Pond 44. Parthenoq- ‘

Ty »

genetic females were found from May,mntil November in both localities, )

but usually in low numbers " Males were observed in 0ctober and early

.November, iwhile ephippial femalea ,were present in November. .
) .317 R ° ' LT

'Copepoda‘ R '\j jii‘. e o .

Ccmthocamptus vagus was present in Pond 41 Pond 44 and

,'. Pond 43, Adult females. were present, in .the first samples taken in

v .o

" early May in each of the ponds. _In the first. two ponds females S

occurre*d from early May to late June, while in Pond 43 females were
D .

tr 'present until mid-July. Only two ovigerous females were observed in

.7‘ .

early Msy in Pond 41. Males were collected in: Msy in: Pond 43. . v .

@yclaps venustozdes pzlosus was - found ‘only in Stream 29. ‘A '

few ;lmmatures were found in May. Adult females occurred between June

hh

and. late (November. The population seemed to” reach its peak. in .

By



" so the results do not show the quantitative importance of,each

6o
v

' September'. _

3 females dominated the population.

. 3

Ovigerous females were never abundant but did-occur - o

Males w’ere numerous in
) ” ¢

September and October, comprising approximately 40% of the population. .

between early July and early September.

- Pdracyclops yeatmani n.“sp. also was collected only in Stream .
29. Adu_lt females were present .when the first sample was taken in:. L Lt

v

'May, 1972 and were still present in low numbers in the winter. _ T,

[

‘ Maximum numb'érs ?ccurred from April through June when ovigerous ’ S

Males were very scarce, but several

specimens were found in October apd Novémber. - P

- -

o Plant and Animal Associ,ations A ' ' S T f ,
’ attempting to show. plant’ and animal associations in this way,‘)md =

'.these should be, kept in mind Actual numberra Lere not determined and

. benthic forms, and forms on particular plants does not necessarily

: obcasions .

The relationship between the occurrence of plant,s and micro- -

crustaceans is shown in Figure 31. There are several limitations in o

M s R

mictoérustacean. Secondly, animals which are nét found on the plant P . '

surface also'.were collected. The relatiornship between swinnning forms, e

3 .. -
.
a

3

represent ecological preference.’ Finally, seVeral plants were only

. . P . y

found: in one water and were only sampled at one time during the year. C

The percentages given for each plant (or plant—type) did not distinguish '

- - . B -

between frequently sampled plants and those sampled on one. or’ two . —

L d .

It should be ~realized that the percentages '.of micro- R a ) -

crustaceans associated with the less freq ently sampled plants aré

a - 3 .

. t ) / . N * . P ) ' . e i s

trot as significant. T " /‘ g x ¢, Tt e
7 oa ' -" L P9 .,
Lot 5 |

examined

. A

L B
L After all collections from ead?hpl nt species were

',"' ' o P
|

5 . . . .. .
o ' . e Co . . - s . &,
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- . N v
-t
' ' ' v o ! T ¥ ‘ ' N
. . o .77 R
° -
0 i ‘ ' - ‘ [y * '
. N h - . ) A N .
Q ' ' -
N Y T : . ) K Y o . Muphar RUS

' variegatin, Sedges, . B

Chara dtricularia Ranunculud  Myriophyllim Myriophyllum Sphagmum  Fontinalle Potamegaeton Potamogeton Rymphasa Misc. Submersed
. 'l . ’ intermedia trichophyllus ezalbeocens alterniflomm epp. gigantawm gmm{neua . richardgonii odorata ?u,rgenul gtass
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. ) . i
some "differénces were evident.

- s 'Y . . ’ ) . .
- ' Chara globularis Thuill. was found in four waters, two from

the West Coast and two from the Avalon Peninsula, It occurred on firm,-

séndy bottomg on the West Coast and sof{t, mud bott‘:oms on the Avalon

Peninsula. There were few speciés i_n"‘the céllections taken amongst

14 . . : . . -
Charg beds. Chydorus spkaericus was the only species which was found

. . . . .
in. all the samples. It also was the most abundant species in every

-_eoliection. The follpwing epecies were found. in one pond and in low
numbers° AZoneZZa mma, Bwpertura aff'z,me, Ophryo.mw gracvlw,

Szmocephalus 8errulatu8, and the copepod E‘ucyclope 'agzlzs.

) Bréad;-lea\}ed submersed plants. 'Potamogeton. g;*mnineus L.

‘, inhabits a wide range of botton types and water chemistry, as it was
common on the West Coast, the central part of the ialand and the

4 Avalon Peninsula Potamogeton gramgneua was a popular plant—subs_trete
as there was a total of 28 species found in the 17 collections The

collections most often incldded Gra&tcileberie .t'estudinaria, which

*

occurred in 58% of the total samples, Sida cryatallma (52% of the.

samples), and the copepod Macrocyalopa albzdus (52Z of the. Bamples)
¢
of theae, Sida arys'l;allzna seemed to be the most coneistently abundant

-~

speciea.. The othér two apeciea varied from very low numbers to

' <" abundant in some collectiona. _The other common and abundant species

included Aeroperus alonmdes (482), Ophryoxus graatlw (48%), Cyclops
vemalw (402), and E'ucyclops agzlw (402). Potamogeton mchardaom.z _
Benn (Rydb ), which was sampled once im- Bonne Bay Little i’ond on the
. West Coast, Waa d‘ominated by G’mptolebe tesﬁﬁ%nama and AZoneZZa '

" naia. In addition, PZeu.kaus dentwul«a s P. procurvus, and '
it 3 .

' . A -
3 . . : Lo . . : . L ,'

Q .



.
. L . -~ , t Co : ' ' '
Sida- crystallina wete tollectediin low numbers. Potamogeton alpinue
also was found in just one pond omr the West ,an%st‘ (Pond 61). However,
no littofal forms were found in-the sample.
. . - . )
' Submersed Bryophytes. Thirteen collections were taken amongst’

Sphagnum spp., one from the West Coast (Pool 71), eleven from the Avalon
Peninsula, and one from Labrador. 'l‘he vaters were ch{nracteristically
'small, shallow, and with a low pH. l‘he collections .revealed that’

-~ Chydorus ephaemcus (100,4) and Accmtholebeme curvwostms (91,4) were
Ly
the most 'common cladocerans, while - Macrocyclopa aszdua (822) wag the
h N
most frequent copepod. The two cladocerans were the.dominant or co—,
. » ’ . .

dominant forms in eight of the collections. Other- common micro-
crus taceans included PoZyphen}ua pediculus (44%), Dispa.mlona ‘
acut'z,roatms (44%), E‘ucyclopa agilis (44%), and Cyclops vernalw (38%)

Va
" The moss, Fontmalts gzganteum, occurred in two waters, one from the

>
(Stream 30) Tlle most common and abu‘ndan’t associlate;i microcrustace;m
g)cies we{e Acroperus aZonmdes, A. harpae, Bzapertura znter;}eda |

and B affinis, Aercperus harpae was the dominant form in Pool 59,
while A. alonoides dominated in Stream 30. Chydoxus gphaemqus als;

'wgs found in both sampl;_s, but the numbers were low. No copepods - *
were, collécted. The other bryophyte, Dr'epchladﬁs revolvens (jSW.)

' Warnst, was sampléd in fo-ur :p?r'lds f;om the Avalon,Peninsula (Pond '43,

" lake 39, Pond 41, and Pond.46), In the firat three localities, the

Q ! ¢ .

. plants were found ovaliring a'rq'ck'y bottom. - Howev'er,w'ﬂin P.'ond. 46

. the plants inhabited a soft, aud. bottom.- Acroperus aZonoides also was

the most frequent and dominant cladoceran associated with this plant. i

West Coast (Pool 59) and the other. from a stream on the Ayalon Peninsula .y )
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'ate*rsfi‘x‘tcluded PZcuro:cus proczmvus, Ophryoxua gracilis, and

Bzapez’tura Lntermedza.

.
1

. Fine—leaved'submersed plants. Ranunculus tm',chophyllu}s Chaix

Jwas fouﬁ'd in'Pool' 60. ' The bottom was sandy and £irm. Aeroperus harpae,

~ PEN

~ were associated with this. plant. Pleurotus procurvug was the dominant

~

PZeuroxus pr-ocurvus, Chydoms 3phaemeus, and Lathonura rectzrost

b d

microcrustacean., ' Three collections were taken among Mymfophyllum

' aZternthorum DC. stands, two- from Pool 60 and ‘bne from Pool 66 " Cyelops.

vamcana rubellua was ﬁ)r:esent in’ all three collections but ‘the numbexs

' fouud\jf\two collections and represented the most abundant epecies..

o Biapertu.ra intermedia were usually' the dominant 'forms when present.

were low. Alonella nana, A. exewa, and Pleuroxus denticulatus were

/

Mymophyllum exalbescena Farnald was sampled in Pool 71. Acroperus -

harpae was the dominant species. Other less numerous species
included. Furfjcercus Bp. s Ophryoxue gracilis, Simocephalus eerruZatue

and Macg'ocyclops albidus. The other fine~leaved macrophyte, Utricularia
. , . .

intemi'edia Hayne, was common on the West Coast, the central part of

the island and the Avalon Peninsula, inhabiting a total of 18 waters.

C'hydorus Bphaemaua (82%) ‘and Macrocyclops aszdus (82%) were. the
ro/
species whj.ch were fomd most ofteh in the collections. They were

0

~ abundant but seldom were they the dominant microcrustaceans. Acrapqzﬁs

alonoides, Bzapertz,;m m'bermedza, Ophz'yo:cus graczlw, Polyphemua

' pedzaulus, and Euachops agzlw wzr found ih 58%, 48Z, 48%, 48X,

’anq 68% of the samples, respectively.. Ophryoxus‘gr_aczlw and’ Do

'Submersed grasses a:lso were -sampled in eight wat@‘s, all of o

Jj



which were located on the Avalon Peninsula. Tlie most'fr—.eque'nt .

)

"species were similar to thoseé associated with Utricularia intermedid.

. a, - .
" The follotving microcrustaceans were associated with submersed grasses: -

Ajroperus alonotides (100%), Chydorus sphaericus (87%), Eurysercus
glacialis (50%),, AZor;a quadrangularie (37%), and Alenella nana (37%).
All of theé species were abundant but C‘ﬁydorus sphaericug usually -

dominated,. or shared doininance with Acroperus alonoides or ‘AZona'

quadr'angular'is .

Broad leaved floating)lants. The' water lilies, ﬂuphar:

vmegatwn Engelm, and Nymphaea odorata A:lt. were sampled in 1% waters,
» ,

two from the West Coast and the remaining localities were on the Avalon '

Peninsula. Graptolebems testudwarm (62%), PoZyphemus pedtculus
(482), and Macvocyaz,ofas athdus (48/) were the species mosifrequently
associated with these plants. However, the numbers were always low.

Few otner micrbcrdstaceans were collected. A plant with very small

n‘,

floating—leaves, CaZZztmche Bp., was,sampled in Pond 44. The only

O v -
species collected were GmptoZebeme teatudtnama ‘and’ Alonella nana.

Again the numbers were low. R

- : N

Rushes, gsedpes, and.other emerg_nts'. A total of six macro-

phytes were included 'in thia group: E'Zeocha:ms palustris (L ) R & S., .

a
-

Spargan'z,um 8PP., Juncus effusus L., E’quzsetwn ﬂuthwe L.,.

E'mocauZon eeptangulare With., and Carex spp. They occurred in 23
waters on the West Coas't and the’ Ava_lon P‘en‘iinsula. It' is difficult\.
Qto‘interptet any preference‘_of microerustaceans.for t.hes'e_.p;lant's

..t;eqoause_-in most /t/:a_ses few animels"'w.ere eollee'ted.' Alslo, few animels- ’

A



1

showed high per cent occurrences on any of the. pl'anta. .Only Chydorus

" ephaericus (502), -Sida cryatdlltnd (432), Macrocyclope albzdus (50%), -

/

and Eucyclopa agilie’ (43%) were found in a aignificant portion of the,

23 samples. The other 13 species which were collected were found in_

L]
<

less than 25% of the collections. -

Observations on Microdistribution of .Some Cladocera " .

¥ Five plant species were studied to determine 1f Cladocera: °
i ) “w ‘N . ) S o, -
showed preferences for particular 1;arts of a plant (i.e. upper or lower
leaves, upper or 1ower surface of Jeaves, or different portions of the

. \ Pt . . ] .
stem). Ten collections for particular parts of the plants were made

!on two occaa'iops (July 6 and August'9). The plants that were sgﬁpled

i_nha;gited Pool 27, Stream 31, Pond 43, Pond 44,, or Pond 46. The.

results of the-20 colléctions are shown -in Table 6.

»
-

- [

Potamogeton gramineus. A total of seveén species were

'associated with.this plant in Pond 43. Grapialebem:s testudinar¥ia
was foungl on the upper surface of submeraed leaves in J.7 of the

collections. S‘z.mocephalus 8err'ulatus dnd Sida c{:r'yetalltna were found T

1 >

on all portions of the stem, However, S. serrulatus was more common .

on the ‘lower portion of the stem. Alonella excisa and Ophryoxus -

4]

’ gmc‘ilie wires the dominant species collected on the submersed leaves.

The ubiquitous forms Chydorus sphaemcue and AZoneZZa nana, vere

found on all parts of the plant. However, A. nana was absent from
n ’ . \

.the July collectious. Observations of live animals showed that

(. o2

Chydorus aphaemcue and Alonella nana most often used algal filaments

etiphyton) as the:lr ,s(ubstrate. .
N ’

-

s

®
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- TABLE 6 ’ L
'MICRODISTRI.BUTION" OF CLADOCERA ON SEVERAL PLANTS - -
PLANTS | Potamogeton gramineus Nuphar vqriegatwﬁ _ Callitriche sp.
CLADOCERA ax b; cﬂ],. ;il az bz.Cz.dz. "a; by ¢ 41 a.z by c2 dp a; by cj-djfaz bz c:g d.z.-
'Almli;'z excisa 5 1 19 - - :
St : X )
A. nana - - 3 2 4 4
| Chydorus ephasricus |5 2 4 3[4 - 5 1 |4 - 2 1 |- =23 1.4 - 2.37{3 - 1 1
Graptoleberis i > | 1 3
tegtudinaria 7 - 10 - - [L8 - = =2 - - 1 - - -15=-~ -
Ophryozug gracilis | 4 .- 7 1 - 2 )
Pleuroxus’ procuavus 5 -1 -4 - - -
Sida bzystalliﬁa - -.2 - - .6 \/ )
Simocephalus " , o
" serruldtus - - 1 1 - 9 1-:'—'4’--16 1 - 2 7}- - 4 9
S~ -

€8
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TABLE 6 (Continued) - = . R 2 e

>~ '~ PLANTS| Utriculavia intemédia | Fontinalis-giganteun

~ | CLADOCERA ~ | ay b1 gz djjaz bz c2 d2 ay by cy di|las ba ¢; dao
L. ‘. S . . - re . - . L . ) s v

—— | Acroperus alonoides 7= = =T = S 8 = 1° - |18 - - 27

- |Chydorus sphaericus [ 8 3 6 4|2 - - - |9 2 1 2[4--"1 ¥
-‘.I '.'. ) . i . —- '\ \.I', o
|Burycereus'sp, - |7 -~ 1 =19 - - = o .

S |phryoius gracitis | 2. - 1 L[1 - 2 - |5 -2 - |4 - 2 1

B s - — =t . A

’ Pleuroxus procurvus |4 .- = =|3 = = =~
N . . R L -
|2. taevie l BRI 3 - - =2 - - = 3 2 aw =11 - - i

e 1 . : o
" . . | .|Sida erystallina . | 2 -~ 2 (2 = = 7 L]

e oo |stmocephatus s |
G - serrulatus ' 2 - 1 41 - | ' o .
X . . . : v : R . - } \g

1a
w’
<

. i, -, .. . . o Tl I
. o " Explanation: a = upper surface of leaves, b = lower surface of leaves, c = upper stem, d = lower stem
- o " ajbicidy (July 6 sample), asbpcady (August 9 sample). .Values given for each ‘habitat
L ' o -represent the number of collections in which the species ‘Wwas numerous (greater than

- . 10% of Egtal Cladocera present in a sample) ) °

Ve « ' .. T =

sl
‘




1eavee are moré characteristic of thiﬁ‘\'

. . . ’ . 2 N ) ‘ 4 85
. Nuphar varfeqatum (in Pond 43), Co‘llections taken amongst
.t SN .
1eaves which were floating revealed no animals. ‘Even though floating

Y

ani:, -some submersed leaves

%

&'- ‘b

were observed. This situation probably Tesulted from excessive ‘ .

!

crowding or young pl'ants whichvhad not‘y.et reached the surface. The

results represent samples frOm s%g‘htly submersed leave.e .‘_‘Graptolebeme.
KKV
testudinaria was the most abundant species. In \July, G. testudinaria

oc,curred in' 8 samples but in —Auggat it was present 11-:1. only 2 cqllcctions.
It ‘wcs. fcuhdAon the upper surface 6f the submersed.leaves, In |
édditinome .ephaér;icus and Pleuroxus z;ro'cmus ‘;aere present in
low numbers in the July and August B:impies_. ' S}‘mocephalye serrilatus

was the only cladoceran assoclated with the stem. v

Callitzl‘*iche‘ sp.t (in Pond 44). Simoc_ebhalus serrulatus was

collected in 16'samplés’ taken from the lower portion of the stem. The
only other cladocerans inhabiting the plants were Chydorus sphaericus
and Gmptoleberis testudinaria which were collected on the upper -

_surface of the leaves (if s¥#tghtly E_t{l:me_rsed).

»

Utrioilaria intermedia (in Pool 27 and Pond 46).. Eight .

species were .associated with this plant.  Chydorus ephaerioi&s was the
~most common and abundant "cladpcerhn in the July collection, occurring.

«on all parts of che'pl'ant. However, it was found in only two gamples
‘in August. ‘In‘addition, Eutycercus -sp. and-Acropérus alonoides
occurréd in Ji.xly‘ and August aamples taken from the leaves. -Sida’

cryatalhna wasg collected more %:onsistently one the lower stem. It

was preaent in low numbers in July in 4. samples, 2 from the, atem



&

Feeding Behavior

o . o S g6
. ! I - ' : - . ‘l v
area and 2 from the branches. In August it reached high numbers in
- ‘ I .

I
the lower-stein portion (7 collectioﬁs), and low numbers in two leaf -

coliections. Bladders aleo were examined and the. snimals found

included Aeroperus aZonozdes, Chydorus sphaemaus, Pleuroa:ue procurvus,

and P. laevis.
' ) . !
Fontinalies giganteum (in“Streatﬁ 30) "Chydorus-s"phaericds and
- ! |z
Aoroperuﬁ aZono‘Ldes were present in. high numhers in July, occurring in

o
9 and 8 collections, respectively. However, in August-C. .’sphaemcz,zsi

was collected in only 4 samples, A. alonoides was still &uit'e‘

. frequent, occurring in 8 samples No particular part of ' thelpl'a‘nt‘

could be sampled with the pipette. Observing live animals in a large

\ . .
Syrecuse dish showed' that C. :ephaez*icua was able to rest on the very

margina of the leaves and also g0 down-into the leaf, A. alonoidés

seems td rest where the leaves are attached to the stem. Ophryoxus .

graa'z,Z‘Ls was observed grasping the -sten with its first pair of 1egs.

!
M . . ~ ' . . o
'

- Q N ‘
Cladocera ' ' '
. I3

=<

There :Ls considerable diversity in the types of food and

ffood—collecting mechanisms in 11ttora1 microcrustadeans. Several'

species of Cladocera were studied in an att‘empt to elucidate their

feeding behavior.‘.s.clln most cases, animsls_w_ere collected from just

. . A
one locality, - PR C

E‘ui'ycerczla glacialis is a botton and plant scraper (Frey, .-

1971b) showing similar habite, as hae already been described for.

‘ E. lameLlatus (Fryer, 1963) The moat important food seemed to be .

' . .. . - Doy




S shape of some algae did not. permit their collection.

PRSP

;e T - '.{‘.“".I" . 87" .T‘
S N cod 9,.' ’ 4 Lo
.algae, as it comprised from 50.(-907’ of the stomach contents. e v
Naviculoid diatoms, !l'abellar;,a, and unicallular Chlorophyta were °© . S‘ ‘.

“the forms most often encountered. ’Detritus also was eollected by

the animal usually light brown in color, but it only seemed t) be

rl

‘the major food item in the\late fall. Inorg ic material never .. .
N . . -

seemed to be found in large quantity. The fi amentous algiae such as ' -

i

) 'OsanZatoma were only found as "a-small broken piece. Even though.
._scraping is not considered a selective feeding mechanism, the

' . M

PZeuroqu Zaevza also is- a bottom and plant scraper. 'However&; )

%

.algae seemed to play a minor role ae a food constituent. The major‘ity P

" of -the gut contents (70—95%) were light brown organic: material. Th"e T

,average particle size of the material was approximatel_y 2il, and rather

uniform. Relatively few diatoms were collected The food seemegl to
. .

. remain-congistent throughout th }ummer and fall. .

The gut Contenteagof Biagpertura 'Lntemedw were similar to the .

v S SR

_precéding s_pecies. Organic material constituted a large amount of~ t'ne

" food (70-80%). However, much of this material ‘had ‘small green cirecles §

(l—Sp) bcattered amongs t it. It is possible that these were' algal
‘material which had been broken up and partly digested There were

bits of coarse inorganic material which comptised from 5-102 of the

’,

stomach contents. No a].gal cells’ could be ide,Nfied in the material. o
Dzsparalona aoutzroetms was' recently transferred frqm AZoneZZa
to pra.ralana by Fryer (1971a).L It ia,essentially a bottom form, which - ", -~

stirs 4p ‘particles as 1t moves along the bottom, sweeping them into
. ' o < 1 _ . R -
the food groove.  The stomach contents were always dominated by organic - '

Xu’“ : . . T - N

Ji‘\ 1 r\ ._ I~'_ N ) i - ._ ‘\h,\.‘ . ' ".3
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A\l

material,‘ 'usual-lv of small size ('2'-811).‘ The flocculent matter also

\
contained some inorganic material but neyer in significant quantiti"es.
a9 T ' . &‘ N
_'%’he only plant material consisted of an occasional navicu“.‘loid diatom

A #

or unice°llu1ar Chlorophyta. The stomach cfﬁteﬁts again seemed ta remain e
' ° i . ‘ ./_

quite consistent throughout the wanmer months. .

1

Aeamaholebeme mAkrobtms showed a marked variation in the

re'lative amourits of.dif'ferent food 'deing its period of occurrence. .

Organic material sometimes dominated the btqmach contents, but no:

LS

—~

d

patt;ern could be established. _Animals in the same - sample often showed .

\

- algae as the 'largest constituent. The color of the organic ‘material »

< \.

. also differed throughout the year.- ‘In Stream 23, the material was

light browu 1in the spring and summer. l-lowever,,in September ‘and
=N _ |
October the material Cas dark black in appearance. The algae, ‘which , - e

were usually unicellular Chl‘orophyta, were more. common in the spring

and summer. ) E ) . S = . . ' .
G Ophryoxue gmm,lzs shcmed similar feeding habits to Acantholebems
auz’vtf:ostms. ‘Eriksson (l:934), and Seqrgeev (1973) have ‘atated that"

hryo:r:us utilizeis two. me'thods.-of food collection, whi.ch uinclude | o -o.'

1L
L}

J .
scraping up particles and, colleotion of suspended material. -On

« Qumerous occasions, this macrothricid was observed resting on a . ’ -
- :

-clump'of detritus, 'maneuvering it with the first two pairs of legs. °
This undoubtedly broke off’ small parti,clea, which were then fi';l.tered L e
into the filter chamber. It also scrapedxsome of the material into \. - ;
its food groove. The gut contents contained'varying amounts.oof algae : )
and organic detritus. The color varied from a light yellow to darls:;- |

~
Y \

brown. As in Aqétholebema, Ophryo:cue seemed o feed upon.black

- .,.‘
R . SRR Lo
. ’ N D ' = cot. . i - L .
. . . L . - N e o
. .. A . -
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organic material with emall-amounte of inorgéhiclparticles during

~the fall in Pool 27 and Pond 41 ' .

¢

N Szmocephalue serrulatus ie a suspension feeder. It usually

f£1iters material as it rests on a leaf surface, or bottom detritus.

An interesting swimming behavior was observed in'relation'to its.
. L7 - .. t
feeding. Adult females were observed swimming in'circlee quite

»

vigorously amongst detritus for 10 to_30 seconds. ‘Then they etopped

%

,-and filtered variousqsized organic particles and,unicellular algae.

‘ This same swimming behavior was repeated several times. This’ ie.noet

likely a means of stirring'uprlarger_ﬁarticles which are not normally

sospended in the water. .Unicellular green algae and naviculoid diatoms

J . o

\ , - . .
were important food constituents, in some’ cases comprising up to 50Z

of the stomach material,' Organic detritus also was an important food .

! ' N r. ’ L] ¢ hd

item, which was always present in the stomach. The mean rate of
. Y 2 . . »

',defecation in Simocephalus was once every'tWO‘minutes. 'This'would

indicate that the animal needs a large quanti%z ofi food to extract

" the necessary nutritive material. Smirnov (1969a) has estimated that
. the relative daily consumption of the chydorid (Cladocera), Acrbperus

f harpae, feeding on detritus is approximately 2502 of its live body

weight, =~ - _ ' ’ E . ’
, . A

Sidb erystallina also ie a suspension feeder. kIt usually

| e

Aattaches to the stem of various plants by means of a labral gland

~(Scourfield and Harding, 1958). It then filtere detritus and algal.

material from the water. It alao was, observed filtering material

'stirred up from the bottom, while attached to a’ plant leaf¢ The -

' gut'eontente usually’ coneisted-of from 10 to 302_unicellular_alg§e.

~ 1

“a
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'However, the bulk of material was 'de;:ritub?. The particle size\ of the

s.tomach- contents varied from 2 to 20u.

Copepoda

. . ‘ I3
& Feeding ,me‘chénisme in copepods are quite different as was

. @vident from this study. The cyclopoid copepods have mandibles which ~ ’
“"'en'able them to rip or tear at materiall, i‘his "y ppipg"lbqhaviof is
utilized in slightly c}ifferent methods by the various species studied. |
M&cz"ocyclopa albidus was observed feeding on a variety 6f ?

material. Adult: females fed quite extensively on Eucficlops_agilis,
immature Cyclops vernalis, c0pepod eggsy nauplii, and various rotifers.,
On several ocgasions, adult females were observed seizing -C'emodaphm,a
quadrangiila and Poiyph;mds pediculus. The gut 'con‘t:ents. were usually

freddieh—b‘r':own' in éolor, with few cell structures present, However,

~

empty diatom shells; broken i)ieéesv of algal"filaments‘, and shells of

the cladoceran, Chydorus sphaemcua, were often foupd in’ the material.

i
. As previously pointed out by Fryer (1957w), it is difficult to

determine whether the algal fragments were indiscriminately picked up

by the c0pepod or obtained ‘in “the alga],—feeding copepdds on. which

Macrocchopa feeds. Fryer felt that the latter was the reason for . ‘ °

their presence in the stomach material.
'According to Fryer (1957b), ‘the feeding habits of M. albzdua

and M, ater are similar. Very little was identified in the at:omach

ana];’jsé's of M. atenr, The gut contenta were reddish-brown in color withb

, :.,a}n average particle size of 4u. °No algal ':célla or fragments were -

!

;;vident‘ in the material. However, an. ovigerous female was ‘_obset?ired - L




selzing an:immature copepodid M, glbidus and an adult Eucyclops
agtlis. . - B C o X o A

Euayclope agzlze seems to depend largely upon algae. In the '
spring, stomachs of some adult femalea were filled with unicellular-|
green algae. In the summer and late fall, it vas more difficult to : {
identify any of the stomach contents. It consisted almost entirely - 8

of light brown material with a small.particle’eite-(Zu). vSince there

were small green circles (approximately 2j1) included in the material,
y they were probably still feeding on algae. K. agilia was often seen

feeding on unicellular -green algae on the sutface f£ilm. - It would use

L

. its first’antennae to suspend"itaelf from the surface and seize the
algae with its m0uthparta. Shcherbina (1970) has obaerved ‘that

E. serrulatus behaves polyphagously, feeding on algae, egg sacs'of

-

other copepods, dead microcrustaceans, and bactetial films.

Orthocyclbps médéetus aleo seemed to feed largely on algae;
However, some detritus was also observed in the stomach. Large
ma§ses of detritus (approximately 72u) were consistently,found in the
gut. Unicellular green algae and nacivuloid diatoms were also found.
in tather large quantities, eSpecially in early summer. Nomeroua'

‘s green circles (about 2. 54 diameter) were always plentiful' these

<7

possibly‘repreeent partially digested plant meteriel or oils. " -°

-
.

-~ . [

Observations on Important Predators
- of Microcrustaceans y S
Observations were made on bottom material, plants, etc., to’

determine what predators were feediﬁg on the microcrugtaeeans; The - -~

S~

- microcrustacean .species and -their relative importance as a source of = - .°
. : ) ST - . o
? . ’
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food aloo- was noted. The insects seemed to be one of the moat

important: predators in terms of the ambunt of microcrustaceans that
' they cone;xmed Tanypodine midges occurred in large numbérs in July

and August. and always had various Cladocera' in their gut, The most

' common prey seemed to be the smaller chydorids, i.e. C’hydorue sphaemicus, ’
‘Z?Zeuro.'mls ?rocuz*uus, Alonella nana, Chydorus piger,' Biagpertura e
. intermedia, Alonella excisa, and Di‘spam:lana acutirostris. The ) _ fﬂ '
majority of these species.are found quite commonlyl on tlybétorn
(though not necessarily con.f:_lnled.' to this habitat). Go.ulden (1971) nas

sKown that tanypodid midges are nery important predators om or near
the bottom. However, they also were seen crawling on the, lee\}es of
Vegetation close to. the bottom. Other insects observed feeding on
various Cladocera and COpepoda include dragonflies, dytiacid larvae,
and damselflie,s. One particular dytiscid larva was' examined for -
approximately 30 minutes. During this time, it ate one Stmocephalué
s"errulatue, one Ceriodaphnia bguad.rwzgula, and two chydorids (AZona .
quadz'angulams and C’hydorue sphaemaus The larva would stay .
positioned, moving its .head from side—to—side. When e cladoceran ,5. .3‘5“44\ .
swam or crawled by, it would lunge at it. I% successful, -1t would

then suck the juices‘from inaide the shell Yas it was held with its .

' mandibles. It would then’ drop the shell and wait for another : ' .
cladoceran to swim by.' Odonata' nz_ait.ie ’(c'lragonflie's and damselrlies)
also were seen feetling on Daphnidae, Mécrothricida‘e,_ and,Chy\doridae” )
.(Cl;adocera) . Simoceéhalué .berqmlatus and Ophryoxus. graailie seehéci" t':'o"

be desirable foods, as they were consumed on a number of occasions.

Aoroperue aZonm.deB, PoZyphemua pedtoulua, Latana eetzfera_, E’uaonope




- observed as. prey for Odonata.

‘ 4 N “, ’ ) . .‘" - 93
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agtlis, and Macrocyclope albidus were the only other forms which were

L 4

Another important,‘.,group of predators were Annelida such as .

Chaetogaster diaphanus L. They were usually quite numerous im the’

- _ ,
samples tallce/n_‘_ in the warmer months. The worms had anywhere from 2

to 16 Cladocera "packed'i into the gut. "Iih.e-mos't common form was .
Chydorus. 3phder1l_éu3. . In addition, Disparalona acutirostris, Alona -

quadrangularis, and Pleuroxus laevie were present, but usually in

small numbers (no mdre than two per Chgetogaster)., As with tanypodine

midg'es, the bottom forms seemed to be the more .important source of

food On three occasibns, an unidentified flatworm was seen to

Qe

contain up to five chydorids in its gut all of which were Chydorus

rather large numbers, and .consume a diversity of Cladocera and

'3phaemcu8 . ' ’

Hydras also are important predators, as théy can occur in -

" Copepoda. The following organiéms were observed to be caught by

hydras: AZoneZZa nana, Alona’ ruatwa, Bwpertura mtermedza,

: Cemodaphn'z,a quadra:ngula Chydorue epha.emcue, Graptolebems -

N
' testudzna:ma, Simocephalus serrulatus, and early copepodid and

=naupliua stages -0of copepods. Most of these were only observed on one

occasion (and so it.is difficult to speculate as. to any preference by
hydra. However, "nat_xplii' werd the most common food -observed to be

caught. :It-is also v;or'th_ noting that hydra seemed tdhav,é more

' success in 'capturing the juvenile'étage.‘s of Clédocera and Copepoda.

Small fish also fed on Cladocera and Copepoda The gut

cogtents of trout fry (Salvel‘mus font‘malw) and three-spined

. .




. . 1 . ; 9% .
sticklebacks (Gagteroeteus aouleatus)" were examined. In both insta'ncee,
C?iydorua sphaez;icz'w— was the.doniflant invertebrate. .The numbers range-d" -
between 4 and 15 pér fish. Other cladocerans included Acroperus. o '1
elpn;c;atus, A, alenoideb, and Pleuroxus procurvug, and a poatabdemen
of I Zyo.crypf;us.' The onlx copepods found 1n the gl‘:lt contents incltided
-adult female Eucyclops ag‘blw and copepodid stages of Cyclops vemalzs.
These fish do not seem to feed on microcruataceans of any one habitat )
Buch as bottom forms, plant browsers, or swimming forms.

Several Copepoda (Macrocyclopﬁ athdua and M. fuscus) were
': observed feeding on some chydorids (Alonella excisa, Chydorus - ’ \
ep z*icﬁs, _and..juvenile Simocephalus). Other i;mnature copepodla were
captured by M. albzdus on geveral occasions. Polyphemus pediculua
seems to be a choice food for Macrocyalops albidus. . The copepod
M. albidus, has difficul@y in getting a secure’ hold on Chydoz’ua
: '.sphaericué. | | 1 . N
‘ | The iﬁpox_‘tance of Ut_r'iaularia intermedia has alfeady been
. mentibned. -In the laboratory eultures, ';:he bledders were filled .
faredominantly with C'hy;domw-spha\éria.ua.. Other forms included ‘
.Acroperus aZonoidea, Alona rystica, Biapetrtura ihtemedia, Iand - " . . g .

~ Eucyclops agilis. A bladdey contained an average of 4 cladocerans.

L] ) ) . SN , '
and- 1 copepod, with an occasional ostracod. ) _ C

Descrij)tion of Paraayclopa yeatmeii n. sp.

The body length o£ the female varies from 0 75 to. 0 86 mm; - -

. LY
" the male is much smaller, 0 56 to 0.68 . Body somewhat flattened

doraal vent:rally with no marked constriction between the metasome and

urpsome (Fig. 32). Thoracic somite 5 with a 1ateral fringe of hairs.

’
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Jat its hase. .

Body color usually reddish—h_‘rown.

- 7 .
Female /
-

Furcal rami. (Fig. 33) 3.8 to 4 times longer than wide, similar’-

.
i

" to Paracyelops fimbriatus poppei Rehberg. .The lateral setae are

attached about one-third the distance from “the posterior-tip of “the
furcal ramus. A conspicuou-s dorsal row of spinules 'b'egins at the
insertion of the lateral seta and runs to the anterior mid-portion of -

the ramus. This is similar to P., f‘bmb'bmtus poppet, “but P, funbmatus

_Fischer has a short transverse row in front of the lateral seta.- P,

affinis (Sars) ~also has_a transverse row of spinules, put it runs
obliquely from the insertion of the lateral ggta. Theje are no hai'rs

on the inner and outer margins of the futeél rami, Relative lengths

-bf/'terminsl furcal setae, innermost to outermost, are approximately

2.5:9.8:6.0:1. Thus, the {nnermost terminal seta is greater than

t'w‘ice the length ef ‘the outermést seta-, and 1.5 times the length -of -

s

the ramus. Posterior margins of abdominal somites more conspicuoualy

o

s_etfated ventrally.- Anal somite having m:[nute Spinules running
S

. obliquely from the posterior margin to the edge of the anal depressien,

‘as in mematys poppez. Marginal surface of anal depression

with hairs. ’
L >

First an‘f_:enna of the female (Fig. 34) with 11 segments as in

P, affinie." The antennae do not extend to ‘the posterior margin of the

first body segment. The first 6° segments seem to be s]ighé'ly longer

: than those DE P, afftnw, as is the length of the entire first antenna.

[

Segment 1 with a row of spinu],ea. Segment 3,vith a large seta swollen

W . . [ . A

é"

.




. leg structure of P. yeatmani n. sp. is 11

‘formula-of 3,4,3,3 or 3,3,3,3 for the first fouh swimming legs.

' with Several minute spinules at its base. The> outermost seta is

" than the spine.h

L

The swimming legs (Figs.' -38) with three segmented rami.

The dpine formula of the terminal exypod segments of legs 1-4 1is ’ .
- - ] :
3,4,4,3. The setal formula of the same\segments is°5,5,5,5. Thus, the

that of P. fimbriatus and

P. fimbriatus poppei and differs from P. afftwie, which has a soine

|
—

- The terminal segment of exopod 4 is about’ ;5 times longer than

‘wide. The inner termindl spine of this segment is slightly longer

than the outer. The terminal segment of endopod 3

5 setae, while endopod 4 has 2 epines and 3 setae.: The endopqd of leg

2,

2 ig similar to that of leg 3. %

The fifth foot (Fig. 39) is one-segmented. The segment bears\

e

a long inner spine and two outer setae, The spine 18 quite stout,
slightly shorter than the gpine. The inner seta is slightly 1onger

The genital somite is broadetr than'long. The seminal

receptacle is more or less transversely oval and resembles that .of

v

P. affinie.

.Male

" more closely to P. affznzs than P. fimbrmatus

{it is. difficult to distinguish the rather comptessed segments at the

. : . . .
3 . ' L. N '
L4 : ' . . [
’ ’ .
. . - . N s

Body shaoe_similar to female except.ﬁuch smaller aoa the . /
cephalothorax is more leterally compresse&. The size range corresponds
b

[y

e,
/

The antenna (Fig. 40) is short and stout, consisting of 17 X
segments. A8 is characteristic of the other species in this genus,

A

i
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geniculation. The first segment has one cylindrical aesthetask and

,toawidth ratio of the rami

97

N

. L . ). - ,
a seta swolleh at its base.‘ Two long setae originate between segments
. . . .

3 and 4. Segment 6 has a large seta swollen at its base, Segments- ‘

13 and 16 contain short‘spines. Segment 2 has a long spine which bends

slightly inward - i . i ' . : a.t

Leg 5 of the male (Fig. 41) 1s similar to the female, except
that the outer seta 1is approximately the same length or slightly

longer than the spine. Leg 6 (Fig. 41) has a long inner spine and 2

-getae.” The spine is long and stout. The outer seta is also stout

and slightly longer than ‘the spine. The inner seta ie much'shorter
than the epine.- The ratio of the lengths of the inner epine to the:

g}
outermost seta is 1.0.7.1.3.

e~

In summary; Paracyclops yeatmani n. sp. resembles P. f%mbrzatua
poppez in the armature of the swimming feet and fifth feet, iength—to—

width ratio of furcal rami and the doraal 1ongitudinal row of spinules

-‘on the furcal ramus. It differe from that species in the numbetr of

segments of the first antennae. P, fimbriatus pappei has 8 segments,

while P. yeatmant n. ‘sp. and P. af?%ﬂzs have 11. Differences between:

‘| P yeatmani n. sp. and P.-affinte include the armature of sﬁimming

legs, 1ocation of dorsal spinules on the furcal rami, and the length-'

4

{
.




32.

33. . Furcal rami; female (dorsal).,

S 34,

. 35.

, 36.

38. .

41,

. Fifth foot,

" a1

.

Figures 32-41  _

Pamcyciops ‘Yyeatmani n. sp.

<

Adult female (dorsal).

First antenna,"femalq;(dorsal).
First swimming foot, female (left).
Second swimming foot, female (right)

Third awimming foot, female (right)

Fourth,swimming foot, female (right).

(Figures 35-38 drawn to same scale.)

L4

female (right).

"First antenna, male (dorsal-lateral).

Fifth and sixth foot, male (left)"'

’

v

awings were made with the aid of a camera lucida. )

v
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DISCUSSION
TR
New Records .

> - : h

L -‘,/ ’ ’ . - A [ ¥

" Of the 62 specles of microcrustaceans collected, 21 specles of
Cladocera and three species of Copepoda have been reported 'previously
. . ] - . I . 4 ’
for Newfoundland and Labrador. Thirteen species of littoral Cladocera

. 0

. have been listed by Smirnov and Davig (1973). These authors also °

listed Simocepixalup“ 8p., Scapholeberis sp., and' T Zyo'cr’yptua 'sp. from
their localities. Additional.studies in Newfoundland have reported
[\} b /\_ . , R V. "

Alonella ea&ig’hao (Lilljeborg), Camptocercus rectirostris Schoedler,

and Diaz'nhanosoméz brachyurum (Liéven)' from seneral lakes in Terra Nova

2

——— . K . " " .
National Park (Megyeri 1969). Latona setiferq 0. F. Miller was /\

captured by Davls (1972) in plankton Bamples taken in Hogan 8 Pond.
Cemodaphnta reticulata (Jurine) was found in Neddy. Harbour Pond on .
.the West Coast (Dadswell 1970) Szda crystaZZ‘Lna (0. .F. Muller) also
. \was collected: by Dadswell (1970) and Megyeri (19@9) Burycercus
gZac'LaZw Lilljeborg has been listed for Battle HarborA ahd‘ﬂGxieat.
Caribolnilsland, Labgador by C\\?s‘hman: (1908) . Cuehma:n"'(1908) also-
_ collec;:ed §imocephalué ‘semlatuza_' (0. F. H’dller") in Lewis Inlet,
Labrador. The limmetic forms, Bosmina .Zongispina Le\ydlg and Daphnia

eatdwba Coker have been reported by Davis (1972 1973) from Hogan 8"

,Pond and Bauline Long Pond.’ In addition, B: (= Eubosmina) Zong‘wp‘ma

was listed by Deevey and Deevey (1971) from four localities in

Newfoundland and by Frost (1940)  from Murray 8 Pond and Long Pond

-

St. John's. B, coregom, was also collected in several ponds on the West,

* Coast by Dadswell (1970). However, Deevey and Deevey (19'{1)-,-reported*

.‘-'/“,'
A

that Brooks' (1959) B. coregoni is B. lomgispina, . .-
R s |

L

5"
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Previous’records for .Copepoda are much less ?°Wm°“z.
Mherocyclopa ater’(uerrick) was reported by Dadswell (;970) in Rocky °

Harbour Pond. Davis (1972) collected a benthic farm, Paracyclope sp. - .

s
in' Hogan's Pond. The only other records are for the twor;imﬁetic
forms, Diaptomus minutus Lilljeborg, which has been reported by

DéGuerne and Richard (1889), Megyeri (1969), and Davis (1972 1973),

a

and Eptschura nq{denekzoldz Lilljeborg by DeGuerne and Richard (1889)

- [ . .

" and Davis (1972, 1973)

Twanty-six species of Cladocera and 12 speclies of Copepoda ‘ .

(Table 2) represent new records ‘for the Provincezof Newfoundland'and
ﬂaBrador. The occurrence of Eurycercue glactalis from the Avalon
Peninsula represents a new r»cord for the island of Newfoundland

r

This also represents the most southern record of this species in . N

4

North America. ) A ) . o A - .
. ' ' .

Many of the Cladocera ligted in Table 2 show a wide occurrence . o

lin Canada The numerous reports 1isting their occurrence will not be
_discussed. However, some of the epeciee-ahow a morg’restricted zoo-
geogrephy, and tnese are worth noting' oneZZd emcioa'Fiécher~ﬁaE

been recorded from Ontario (Bigelow, 1922; Wilson, 1960; Brandlova et
B aZ.; 1972) and from British Columbia (Carl, 1940) Chydorus bz)prnutus

Doolittle has _been’ reported in southern Ontag\o (Brandlova et. aZ., T

©1972) and norghErn Quebec (Willey, 1925). C%ydorus fhvtfbrmza Birge - Y

" occurs in eouthern Ontario (Bigelow, 1922; Klugh 1926 Wileon,;1960'

Brandlova et al., 1972). . Chydorus ovalze Kurz and AZaneZZa engua
. I
Lilljeborg have only been recorded from southern Ontario (Brandlova .

et aZ., 1972). Rhynchotalona faleata (Sars) has been found fh Lake e

<




~ Jesse in No\ra Scotia (Smith 1938), in’ Ontario (Brandlova et aZ., 1972)

" . : e © 101

. and in Britieh Colmnbia (Carl 1940) Kurzza Zatzsstma Kurz Qccurs ine & - ‘

' A

Ontario (Klugh 19265 Wilson, 1950 Brandlova et az., ib72) and i -

: : . e

Manitoba (Smith, 1968) ! l E

The literature for littoral CopepoCla- irf Canada is not extensive.

-~

. ~

Cyalope varicans mbellus Lilljeborg has been foundu“in Quebec (Willey, R

1925) and Manitoba (Smith 1968) C’yalope vernalis Fischer occurs’ in .
ey ¢

wegtern’ Lake Erie (Davis, l969b'*Bat'abas, l972), Quebec (Wille}, 1925),

' .northweateg:n Ontanio (Patalas, 1971), Albert:i and Britiah Columbia .

‘reported from Ontario (Wilson, 1960), New Brunswick (Klugh 1926),

‘ - (Patalas, 1971). .’I'ropooyalopa pz'aeznus Kiefer hae been reported from.

1940) Ortha@clops modestus - (Herrick) oceurs in western Lake Erie

(Anderson, 19719, and Manitoba (Smith 1968) Similarly, Eucyelops

'ag'LZw is widespread It has beén recorded from No{ra' Scotia (Smith, . S,
1938). Quebeé (Bernard and Lagueux, 1972), Ontario (Wilson, 1960), ,,: g
Manitoba (Smith,’ l968), and Alberta and Britiah Columbia (Anderson, L
1971).. Macroayclops ater (Herrick) was listed by Klugh (1926). for,

New _Brunewick, W\illey (1925) for Quebec, and Carl (1940) and Anderaon

(1971) . fo:r British Columbia. Macrocyalops f‘watme (Jurine) has been - s

-

/Quebec (Willey, 1925; Bernard and Lagueux, 1972), ‘and’ British ., »

Columbia (Carl, KXO) Macroayclops alb‘bdua (Jurine) has been found
4
in Ontar‘io (wilson, 1960), Mnnitoba',_(Smith, 1968), Saekatchewanc_
. . . P ' &

(‘Moore:, 1952),° Alberta (Arfderson', 1971); and Britishe Columbia' (Carl

(Patala&L}972), Alberta (Anderson, 1971), British Columbia (Carl, ,

'Quebec (Willey, 1925), Ontario (Patalas, 1971), and the Great Lakes -

~ .
&,'»

« . - . * - . . L
A . . ' . . ] . —

1940): nor@em Quebec (Willeyp 1934), and nbrthwestern Ontario “ - .
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(Davis, 1969b; patalas, 1972).

The following species have not been reported previously for Canada~ -

Cladocera = . . ﬂ. ) s ’ '
Acroperus elongatus Hudepdorff : . P cL
Alona rustica Scott : B

* Parophryoxus tubulatus Doolittle

Copepoda o ' - ) | _
Bryocamptus arctwus (Lilljeborg) ' R
Canthocamptus vagus Coker and Morgan
. Cyclops nanus Sars - o
C. venustoides p‘bZoaue Kiefer ,
‘Paracyclops yeatmani n. sp. Lo
. L, - u ) ) L ‘\ " _ . .
Elsewhere, Acroperus elongatus Hudendorff has been reported.for *

)

V“Europe.and a very re?%ridted area in Maine and New Hampshire'(Frey,

’

personal communicaﬂ%on). " Frey (1965) described Alona rustica Scott, as a

- cosmopolitan speciés of the genus occurring in North America at least

-latitudinally froquaine to Florida.“ Frey also noted that superficial

. similarities betyeen 4. costata and 4. rusttca has likely resulted in the -

latter species often being recgrded as A. coetata. This probﬁﬂly explains

RN

.the lack of records for A. rustzca in Canada. Parophryoxus tubulatus

Dpolittle has»been reported from the New England states (Pennak 11953).

The arctic-alpine species, Bryocamptue areticus (Lilljeborg), has been

. listed in(North America in Alaska (Wilson, 1958) and in Greenland (Rden,

) o

1962, 1968). Chnthocanptua vagus Coker and Morgan has been recorded from
d o . . R

°North Carolina and Washington (Yeatman and Wilson, 1959). ‘Cyclops nanus

ia considered "rare in North America" (Yeatman, 1959), as it has been

;reported for only two localities in North Carolina. Cyclops venusfoidea

i

pLZosue Kiefer has been reported only from Connecticut (Kiefer, 1934)

vKiefer originally described this form as a new species (C pzZoaua)

However, it is now recognized as a subspécies of C. venustozdbs (Yeatman,

©

1959) o PR
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. 7
It is often difficult to account for distribution of littoral .

microcrustaceans within any geographical area. This results 1argely'
./'5"‘ - !
from our incomplete knowledge. of the autecology of the various gpecies. .

_ However, there were some-differences in this study which can be related .

L
Y

to environmental conditiona. This was most evident after comparing
the species recorded ‘from the West Coast ‘and the Avalon Peninsula..

Most of the West Coast localities lie over~Cambrian and Ordovician
fa

shelf deposits which result in 1imestones, sandstones, and shales

<

(Williams et aZ., 1972) For this reason, some waters are characterized-
. ' ° . L.

by a higher PH, cond'uctivity, Khardness, and a sandy bottom. . Of the

West Coastilocalities, Pool 60, Sandy Lake, Bonne Bay Little]Pond,

Rocky Harbour fond,.Jack's Pond, and the‘backwaters of Western Brook .

~

River resembled the above characteristics... With one exception, four .

species of Cladocera (Kuraia latiseima, Lathonura rectirostris,
Pleuyoxus denticulatus, and Rhynchotalona 'faanta) were r'estricted to '

these waters, which might indicate that they prefer such conditions.

It is kndwn that Rhynchotalond falcata prefers sandy sediments

(Flossner,-l964' Fryer, 1968; Goulden, 1971) Similarly, Flossner

(1964) found that Lathonura reottrostrta was associated with ;
-Mymophyllwn and sandy. bottoms, However, Kurzia Zatwszma was common

amongst organic~sediments but absent from extremely sandy aediments
e ¢ . . . H

in Lake’Lacawac, Pennsylvania (Goulden, 1971) p #*
- , .l" N

Aaroperua harpae: also was restricted to West Coast localities
6

,but.it was collected in a wider range of conditions.' It is probably '
N

jg significant that all of the-watera containedjinorganic—sediments. n ¥§

’ a N - - ) ~ 7
PO . B . . . . N
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This species has been found on plants #nd the bottom in lakes and

.smallez*waters (Fryer, 1968). According to Flossner (1964), A harpae

orefere a sandy-type bottomr‘ Moreover, Goulden (1971) collected this

species amongst sandy sediments but it was absent trom organic;rich '

sediments. The.fact thatlpost of the-waters on the Avalon Benidspla ) b

are rich in orgenié material might ekplain why thié species was lackin .
Fifteen species were collected only from the eastern pprtion

.of the island (see page 30), which is probably the result of more

i extensive eampling. It is poseible that the most frequently collected -

specles, such as Acroperus alonoitdes and Pleuroxus Zdedéa, prefer the N

organicfrich.sedimeots deriyed from peatlends which are characterietic

Aof the Avalon Peoinsula. Hooeve;; it is more difficult to explain

.the occurrence of epeciee encountered in relatively‘few,waters. For - T

:some of the infrequeot soecies ecological notee can be compared. |

; - Fryer (1968) collected Alona guttata in both large and small

waters and even severql_springe. Quade (1969) reported that this .

epecieS'was not restricted to specific lakes or plants in”Minnesota. ‘
In'toe preeent study, A. guttata was collected from large.ponds, ‘ ’ E -
pools, and the backwaters of a stream. There'also did not abpeerx
to be d:preference fof a particular plant type: _ ‘

' Numerous ecoloéical‘date has-been provided for AZona costata,
but t'he,re appears to. .be no clear-cut d'i)fferencee which lllight be . o c
applidable to the ehtire range of diatributiod (Frjer,“196§).L.Quade
(1969) found tha% A costata is limited to certain lakes in Minnesota

and that within these lakes’ the occurrence is restricted to- Pbtamageton

.
.
3o

H.

-

natans and Chara., In Newfoundland, A, costata is common in small)ﬁﬁ.
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pools and 1arge ponds, and amongst such plants as Utmculama *mtermed*ba,

”
Potamogeton gramineus, and’ submersed grasses.

y ]

E‘uryceraua gZaczaZw %eens to be associated with aquatic

vegetation in Greenland, Alaska, and other Arctic areas (Frey, 197lb5;

From extensive sampling in Greenland Réden (1962) found that this. species

~

: seemed to require minimal amounts of ealcium and chloride., E.’ gZaamZ‘Ls

..Was not collected epough in this study to determine whether calcium

'content was a limiting factor. It was foufld in ‘Pond 48_, which has.a

caléium content of 1-2. 3 mg/l (see Davis, 1973) In Denmark, Holland,

and in Iceland, E. glacialis cannot withstand fiah predation because

.

of 1ts large size and 1§ rate of repgoduction (Frey, l97lh). However, ‘

at ledst two of the waters (Ponds 47 and 48) contained trout (SaZz)eZ'L'rZuq .

fontznalte) populations which were observed feeding in weedbeds ﬁn—

_habited by E._ gZacnaZw.) This possibly suggests a higher reprpductive

potentiel in Newfoundland|to overcome fish predatioﬁ. .y

Several cyclopoid species were collect®d only in small

: .Sphagnum pools on the Avaldn Peninaula, namely, C‘yclapa venue‘bozdes

pilosus, C. nanus, and Paracyelops yeqimani n. sp. It is known that

-

cértain cyclopdids'such as aldpa vernalza and C, nanus are typical

inhal?itaﬁté of "sphagnous ¢ hians" in Europe (Rylov, 1948). Few

h'abitéts of'this nature (1.p. Sphagnum mats) were sampled, which might

explain why thede three Bpecies were not more common.

’

The majority of the microcrustacean speciea were found over a

wide range of distribution in this. atudy.. The most common species,
‘Chydorus ephaencus, Cyclopa vemalw, E‘ucyolops agilis, and : RN

~Maarocyclops albidus were found in all types of waters and amongst

é -
. r
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. Chydoridae . ’

.derritus or aigae. But he found that the species exhibited no L .

g
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numerous plant species. Similarly, several benthic species, such as

Alona quadrangularis and Ilyoeryptus spinifer were found in sandy

and organic-rich sediments, and so they have adapted to a wide range / Q‘f

of bottom conditions. Other benthic specles such as Bryocamptus

» . . :
arcticus; Biapertura affinia; and Disparglona acutirosiris were
collected from eastern andfwestern 1ocalities,,except from the extremely -

sandy sediments of Sandy Lake, Bonne Bay Little Pond; Pond 60, Rocky

Harbour Pond, and Western Brook River. iGoulden (1971) collected D.

‘aéut%rostris‘from«sedimenta coneiating largely of organic material,

but it was not found among sandy sediments in Lake Lacawac..-Biaperfura_

/

* affinis 1s known to occur on or among sandy and muddy sediments

(Fiossner, 1965), or even on the surface of detritus- or algal~-covered

Stones (Fryer, 1968).

Ecological datd also can be compared for most of the other

species which were collected from both portions of the island.
e . .

The ecology of Acroperus elongatus has -recently been” studied

in Maine atd New Hampshire lakes (Kubersky, 1973). Kubersky'collected

A. elongatus most commonly on rocks.or boulders, uaually covered with’

well defined preference for lakes of.particular origin, morphometry,

or chemistry. The occurrence of this species in Newfoundland also

LY

follows no oattern. "A. elongatus was collected amongst sandy sediments

in Sandy Lake and the backwaters of Western Brook River, and among

L4
submersed grass overlying a rocky bottom in Pool 31 and Pond 50
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The type of aitna_tions in which Alona rustica has Dbeen

. collected are incensistent. Fryer (1955) only found this species in

very small pools containing Sphagnum, or a_djacent ‘to acid moorland. ’

Goulden (1971) found it amongst .’l'ypha latifolia inhabiting a sandy

\

‘, bottom’. Quade (1969) collected it on Potamogeton 8PP s Ceratophyllum I .

demerswn, and Elodea canadenew. In this study, A. rustiea inhabited .

numerous substrates including Utmculama intermedia, Mymophyllum ' : ﬁ

altemzflonun, Sphagnwrf BPPe.s Potamogeton gramineus, and eunken sedge,

‘mats (Fig. 31). Frey (1965) reported that A. rustica and A. coaﬁata

_ Alonella exigua inhabited similar plants but was most abundant on

commbnly co-océur in North American and European waters. In the

present study, they occurred together in Pond 4, Pond 13, and Pond 47._
- '.I‘wo morphologically similar species, AZoneZZa exolsa and

A. emgua were found in 15% and 72 of the localities, respectively.

Quade (1969) cﬁected A. e.'x:owa from bottom sediments and Chara,

Potamogeton 8PP .» and Elodea canadenste. In&thie study, A. eaccnea

was agsociated with fine-leaved submersed plants and Sphagnum,
2

Potamogeton grmnine}ué. ‘Likewise, Smyly (1958) ‘collected A. extgua

" from the floating leaves of Potcmoge'f:bn. There is some oveflap in

the substrates of these two species, but they were not fnund on the ,'
séme plant. The other species in thia genus, A, nana, was described

by Goulden (1964) as "ubiquitous in the littoral of northern lakes

.living in weeds and microbenthos.". ‘Even though 1t wasg only found

e

in '16% of the watera, it was associlated with eight different planta )
4 q . : T

¢

and bot tom sedimente .

Goulden (1971) found that B'Lapertw'a mtemedta was common

4




bog ponds, which often contained Sphagnum.' Fryer (1968) reported

‘in small hollows in the mid-Pennines, which were sometiu_xes. peaty and

108

among organic sediments but abse%{‘f»r’om the sandy sediments in’ Lake
. " : ; 2

Lacawac. The occurrences of this specles in Newfoundland suggest a

similar preference for organic-rich aedimenta, ag it was absent from

the five West Coast waters _with extremely sandy bottoms. Beyond that,

there seemed to be no preference for substrate or type of water.
, -

1 .

Chydorus piger and C, ovalis were restricted to bog podlé or

C. ovalw from a similar spectrum of habitaté in England It occurred

often ¢ontaining Sphagnum. Frey (as cited by Qua.der 1'969). has

observed that C. 'piger is abunda,{t in acid bogs in North America.

"No preferences were,evi'dent for Buryeercus sp., as 1t inhabited
. . . ’ o,

.a wide range of .aub,stratea -(Fig. 31) and types of waters. It was more
‘cbmmon than E. glacialis. . Frey (1971b) Btated that "In their regions '

, of sympatry the two tend not to.octur together in the same water bodies."”

of t:.he, localities sampled,  the :Becies_ eo—occurred in one water (Pond
§2T_This ‘situation is common in Adaska (‘Fr,Jey, 1971b) . ’ . ]
.Fryer _(‘1968') has demongtrated the manner ;.n which Graptoleberis
featudina.r"ia has adapted to ‘life on broad-lea{red.p{ants. Quade (19.6'9)'
fmmd ‘that this species was common -on’all"planta in‘ his stud}; except

Naias flexilis and Nuphar va:megatwn G.. teetudinaria m:?ollected

only on braad-leaved plants such as Nuphar vamegatwn Pgtamdgeton

’ .
grammeua, and P, richardsonii in Newfoundland. The fact: that broad- )

-1eaved plants, other. than Nuphar 'variegath, were not usually abundant :

in the areas sampled could explain the low frequency of dccurrence ‘

Yy

and low numbers. ) - ®

y .
LI
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Macrothricidae . N a L . - . . : S
.. In general, information concerning the typee of situations
inhabited by these animals are poorly documented. Howevet" the ecolo”gy

-of this family is being studied by Smimov (1971b) and Fryer (1971b).

Of the macrothricida, Ophr'yoxue grac'z,lw was the species most frequently

i

o

N encountered. It inhabited a wide range of -waters, and thus, no
, distribution pattern seemed’evident. Quade (1969) Vre‘porpted minimel'
nunbers of 0. graoil'ie (less than 5% of total'Cladocera) amongst
. Wlm demereion and Chara, Crisi) and Heal (1958) observed that ' o _'
Acantholeberis curv‘broetms and Streblooeraus sermcaudatua preferred .
peaty areas in Ireland. Gurney (1933) also collected A. curv‘br'ostme
'in lime~free bog waters in the English Lake Distr:_[ct, These
obseroatior}'s'_agree with the occurtence of ;4. : miroetrie in New-
foundland, since.it was commonly found in bog waters, ~us'ually o
. . L 3

containing Sphagnum.  Similarly, Streblodercus semaaudatus was

collected in 10 waters, seven of which were Sphag-num boge.

Daohnidae ) T ‘ i ' " ' l. -
- Most of the species in this group were found in a rather 1arge

range of conditions, especially Cemodaphnza quadr(.mgula and |

S’bmocaphalus 8pp. No deflpite patterns seemed to characterize their

. bccurrence. When present, Scapholebeme k-mgz vas abundant in t e

. water qdjacent to the broad ieaves of_Po;:amogeton gra‘nnneue‘and

. C -
Nuphar variegatum, which agrees with the observations of Quade (1969).

Sidldae - L CoL Lo

‘

'
b

., Of ‘the four speciee, Sida. crystaZZzna was found 1n the largest
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: number of waters (19). This speciee was-most often assocﬂted with
Potamogeton gramineus, which is seimilar to findings of Flossner (1964),
Sebestyen (1948),. Scourfield and Harding (1958), and Qualie (1969) e
o

“Entz (1946) reported a maximum of 6 individuals pet dm? of plant
surface of Potamogeton perfol'batue.' Bigelow (1922) and Flossner (1964) T
collected Latona 8etzfez’a near the bottom, which consisted of sand.
However, it was restricted to muddy bottoms in‘this s tudy. prhanosoma
spp.rwere not ;common in the localities studied.' FlBssner (1964) found
that D. Braé}tyurwn preferred My»iophyllum apicrztwn and reeds. Other
investigators have reported that D: brachyurum is /usually. scarce in
weedy margins (Berg, 1929; Macan, 19495. Tixe .distinction be tween

. D. brachyurum and D. Zenohtenbergianwn must be clearly defined before

" their particular preferences are understoed. - o »
. [ : . N .

Copepoda X
There were four additiondl cyclopoida"fxi‘;hich were coiIected
_ from eastern and western ]:op}alities.' 'l;he 'onl}_f néttern observed‘wa_a
. that fyc_.lopa' varicans rubellus and Orthocyclops..modestué :lust~ i.nhabited‘
waters which nere ext'rexnely overgrown with'vegetation,_ it ‘was apparent,

~
from this study that the relation between plants and littoral copepods

needs more investigntion. Rylov (1948) emphasized the lack of data ——
. by_ stating that "the aseociation of certain Cyclopidae species with’
‘ definite macrophyte formations has hardly been investigated

Lastochkin (1926) has Bhown that different cyclopoid groups were

: characteriatic of the varioua plhnt-types in cone Russian lake, but- ... .

most of cyclopoids were mnot found in tliia etudy. In thins
: \ ,\‘. '

. ] ‘ ;..\',.~
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, Reservoir"? Monakov (19'68.) 'folmd that tl}e\ }axi'mum numbers of copepods K
were collected in ehalldw vaters cqveré‘d with sedges, hors taile,-
+ and some Potamogeton,’ while minidld;n'mnnbere were ‘associated ‘;vith
reeds at deep depthe\. From obeetvatiods in .the Eixropead p-aryt of ',
T 'Russia, Rylov. (1948) found few epec?es in thickets .of Carex and
'Phragmtes but a diverse fauna in thickets of Mymophyllum,
Ce:mtophyllwn, E'Zodea, Utmculama, and Potamogeton. Collectio'ns
. aimongst various reeds in i{lia study alao revealed few speciea, as
did thickets of Chara, Ranunéulue tmchophyllus, and Fontinalis T
g-z,ganteum.w The dxest diverse comunities were chataeteristd.c of!’}‘a -
D_{ad:che Marsh and Pool 60, amongst extensive growths of Utricularia,
. Potamogeton, Sphegnm'(;n_ La Manche Marsh), Myim?ophyllwn (in Pool 60), '
and emergent grasses, But there was'not enough evidence from this
. study to demonstrate that littoral copepoda were essociated with
particular plants.- The results suggest that Bryocamptus az'ctwus,
" Cyclops nanus, C'.. venus toides ptZosye, and Paracyclops yeatmani
" n. sp. may prefer Sph&gnum poole, but more sampling would be required
to prove this. Similarly, more collections from the West Coast would

? ! -

be deairable, since a. more diverse flora exiats in thosge waters.

'Seasonal ~Dynamics

I

Studiea in the United States have shown slightly longer growing

)]

} s‘easons for littoral Cladotera than were observed in Round Pond. In - . .
Indiana, Keen (1973) reported that Acroperuaﬁharpae, Cw.rptocerous -
rect'broetms, and Gmptolebeme i:eetud'marta ppeared in March or April N o
‘and remained until Decexdber or January. Simil rly, Goulden (1971) nhas \ _. ) _.:.': . -:
. shown that Cladocera occurred regularly between April and October in o | -
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-
Pennsylvania. Studies in Europe by Smyly (1952, 1957), Stromenger-

Klekowska (1960), Prosznska (1962), Flosener (1964), and Straﬁkraba '
. .

(1965) showed that several species appeared as early a8 March Qr

‘April.‘ Studies in northern Europe (Nordqu‘dt 1921 Smirnov, 1963b)

reported that Cladocara were dominant from May until September. But

L%}

the fact that several species of Cladocera appeared at least two
weeks &arlier in La Manche Marsh than Round' Pond showed thatthe

growing season can vary within the same geogrAphicél region, The

P

‘slower development 1in Round Pond wag probably the result of longer

ice ce\}er and lower tempetatures in tixe sﬁ"rﬁxé.
' In most inetances, the aeasonal patterns of abundance were .
.'aimilar to other quantitative studies. From investigations in the
'Volga Reservoirs, Smirnov (1963b) etated ‘that "the' maximum abundance
of Chydoridae is observed from the middle of July to Septemher. " In
' the same respect, Keen (1973) observed low summer populatigns with a
well defined fall maximim for the ehydorids, Acreperus ha:riaae,
Camptacemus reatzroatma, and Graptolebeme teatudmarta.. S:Lmii'ér
pattems were obsérved in the present study, since the majority of

"eladoceran species reachedr peak abundance in late Bummer or earIy ®
fall. Except for Acroperus qlonoides, AZoneZZa nana, anod C'hydorua

) p‘bger,. there was just one well defined maximum per year. The' only
‘.species which attained maximum numbers in early smmner (late Jﬁne or
early July) were (,'hydome spahemcus and C. ptger. c. sphaemous is
| 'usualiy,regarded as a spring dominant (Flossner, 19643 . Goulden, '19‘71;
] Keen, 1973). Keen (1973) observed that C. sphdericus peaked in

March dropped to a low smnmer level rose durin! the fall, and
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remained relatively high during the winter. The seasonal ‘periodicity

9

of C. ptgar has been shown to be quite variable, as it peaked in ‘ '_ -

spring, summer; or fall ht the stations in Lake Lacawac, Pennsylvania

(Goulden, 1971). Other. cladocerans have been shown to peak in- the -

_spring. Stra&kraba (1965) found that mqst of theAlittoral Cladocera

exhibited a wel'l defined apring maximum and a less defined fall

maximum, Stmoaephalua vetulus and Cemodaphma quadrangula peaked in

May or June in Straékraba 8 study. PoZyphemus pediculus also showed . -

- a spting maximum in an English tarn (Smyly, 1952).. Im the present

study, these species'did not appear until_.June or fuly, and peaked .

in August.‘ S ' . o ‘ '
The sexual cyeles’ of the cladoceran' spe'cies wvere similar to °,

ohservation_s by El'deaner (1964) except for Graptoleberis teatudindz;ia |

" and C'hydc‘)rua spha'ericu-a._ Overwintering populations of’ Claeoee.ra

lxave been observed bp other investiga.'tors (Ward, ‘1940; Smyly, 1957;

Flossner, 1964; Keen, 1973) S“myly (1957) -tound minimal numbefs “of

Chydorus piger, IZyocz'yptus sordzdua, and 1arge numbers of Chydorus ° oo

ephaemcwa under ice in English tarns, Ward made an interesting

: obaervation that (. sphaemcus was present throughout the year in . IR

deeper ponds but absent in the vinter in shallow Cincinnati ponds‘. - |

'Both La Manche Marsh and Round Pond are relatively shallow waters, .

but no deep ponds vere sampled to teat Ward’s suggestion. ‘

| . In general the seasonal periodicity of- the copepoda was

-
»

more variable. ‘The ubiquitéus forms, Macz’ocyclopa albidus and -

1

'Eucyclopa agilis -showed a wide tolerance to temperature, since they

were present throughout the stud’y. Smyly {1937) alao reported that
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B study . The seasonal distribution of ERoyelops ag:il“ia was ‘rather
: ' .y

-months, - S '
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these N{\c:pepodza occurred throughout % year.’ The periodicity of
M. albidus “seemed rather inconsiste'nt. In Round Poud the summer

generation was coneiderably larger than the winter generation.

However, the highegt numbere in La Manche }garsh occurred in February
under ice. Elgmork (1964) aleo described the periods of abundance of
M, aZb‘LduB ,as ‘'very irregularly dietributed." In some vinstances,'_he

reported that the numbers during’ the winter were high.. Elgmork
. CT . *

. . . ',
suggested that the winter peak wag not real because 1t was caused by

;.

a reduction of the.water volume due to extensive freezing. "Individuals .
L . - 3 ) .

.l\i‘ving on the bogder of the pond moet probably concel;d:rat_e in the

deepest par‘t where the samples were-taken." In La Manche Mareh, the
. '3
water closess to the shore was almost frozen to' the bottom.. But '

-
’

different deptha would ‘have, to be sampled to tfest whether migrat‘ion

actually took place. In Russian waters, Rylov (1948) reported thato

this species exhibited three sexual cycles, which {ere :l.n the winter, i

(4]

summer, and fall.” ‘There was n)o winter reproduc'ptive period ‘in- this

¢ ’ . N . ! 4

regular in Round Pond and La.Manche Marsh. In both waters, the '

.sunhner ‘generation was larger than the wintér generation. In England

Smyly (1957) found that E. agilig was ‘more numerous in the colder

¢

Ay

The_seasonal distfj.buti'on of Cyclope vernalis seens to vary
co‘ns'iderably in different areas. Iri La Manche Marsh, there' appeare& Fo

- 7

be two generations per year with adqlte being abundant in August and

September. ' Rylov (1948) astated that in Central Europe, Co. vernalw .

a

is. fmmd 'throughout the year 1in permanent water bodies. It undergoesa- ‘
.€ . . . N . . f - L o
C ol ,‘ ‘i « . \ o

[Tl
AN

o

St
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two sexual'lcycles\'in some shallow 'wa;ters; in permanent waters a third

Yo ' v

sexual cycle is often observed in the winter In Swedigh Ponds, oL

“

o

vemaZw was abundant only on two occaeions in December (Elgmork - Do
Y

1964) Otherwise, it was found 1a inimal' numbers eporadically dth'ing

s
the year. Proszynska (1962) reported the 6’. vema‘hs adults were

t

common between March and January of the following year in Poland. .

2 -
'

-In.Rybinsk ‘Reservolr,  Monakov (1968) collected this apecies only in .

May an|3 July, lmt his investig

Anderson_ C1971) obeerved that C. 8 was most abundant duriné v “ - L
the® winter’ in some Alberta and British Co umbia lal‘ces but during |
the summer ih alpine ponds... . e
Rylov (1948) described Cyclops vamccms rubeZZus as a warm-
uater stenotherm' in s;allow waters overgrowu /with macrophytea.
Monakov (1968) found that: the hi'ghest: 'a,umbers in R;binek Reservoir "" a ’

!

6ccurred amongst sedges and reeds (3, 700/n;3) in the summer. According ' ’ T

*to- walf (1905), C, vamcc’qw rube“llus is bicyclic in shaHow\%aters

atear Wurtemberg, Germany. It first appeared in the apring, reached

' a maximum in the eummer, then dieapPeared in the fall, This is

: ,and fall form. However, Bomer (1917), 1a8 reported in Rylov (1948),

similar to’ the pa,ttern shown by C. varicans rub,elllue in La Manche
R e

‘l.{arah .\

The carpiv rous _species, Maorocyalope fuscus, was a summer -

.found that M, fuacus was uaually ncountered the whole year and ehowed o >

up to; three maxima per -yeer. But he aleo 's,teted that it is monocy,clic

in some waters with a“maxifnum in’ summer or Eall.. Unfortunately, he .

R _,_’/ R 4 ; - b "
did not describe the type of habitat in which M. fuscus was monocyc,'l.ic. S
n ¢ ; | "" | ” | i
h ] . ~ * ,- 5 -
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, ‘Eltbn-€1929) reported that M: fuscus can be collected at all times of

the year, but it is more abundant in the summer. The eeasodaln

occurrences of Macrocyclops ater and Orthocyclops modeatus were similar\

A

to M. fuscus, although M. ater was not colletted regularly. Too little

© 1s known concerning the seasonal dynamics of these species to say .

¢

" whether the observed pattern was characteristic. ‘However, 0. modestua

o

has:been found all year in Fayetteyille Green Lake (Brunskill and
Culver, 1971). Likewise, there is no seasonal data for Bryocamptus

arctiocus. This copepod appeared to be restricted to the spring.

.Other haépacticoids, such as Canthocamptua ataphylznozdés, are known to
be common in the winter and spring, disappearing as a resting egg
. (Pryer-and Smyly, 1954). : | .
It is usually difficult ta eaplain differences in the productivity

'of varioue animal communities. This is especially the situation with

littoral microcrustaceans, as'so little quantitative work has been done.
f .

There is no standard sampling technique or uqite for expresaing the
results.' This probably has- a considerable Bffect on the different

qnantities-which workers have reported, As is characteristic of most

-- sampling techniques, certain 1imitations were apparent in this study.

\ ‘
Sweeping an enclosed area with a net did not.ensure that all animals

had been collected.. From the more thorough collections taken on four

occasions it appeared that oy numbers were slightly underestimated.

Another 1imitation resulted from ‘the fact that a rather large site

Ck mz) was sampled. This made it difficul? to’ separate the animals
Y

from the bottom material. It also meant~that.1 only.examined.a small
. part.‘o'f the total sample for the more abundant specifs. |
_ ’ S Qo T,

.“'
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'Realizing the 1imitations of tﬁe preeent study and the different-'

methods used by other workers, it is atill worthwhile to review some of

0,

their findings. Smirnov (l963b) reported that Chydorua sphaerzcus was

the most abundant cladoceran in the Volga Reservoirs, attaining 1 400 x

10% individuals on 1 m* of bottom and in the overlying cubic meter of

water (unified meter). For speciee‘which-utilize the"oottom.and the

‘water columm, the conversion of my: data to volume (Appendix C, Tables 2

and 5) répresents units somewhat similar to Smirnog)e. The maximum
" numbers ‘for C. sphaer$cua were 41,760/m? in La Manche ﬁarsh (Appendix C, A'
Table 2) and 10,200/m’ in Round Pond (Appendix C, Table 3). Other
abundant dladocera iu Smirnov's study included Sidb'cryeta lina and

”~

- Alona quadrangularts (both between 420 and 1 400 x' 103 indiv duals/unified
: !

m), and Dtaphanosoma brachyurm (between 13.5 x 10° and 77 x 103

individuals/upified m). S, arystalltna was the most abundant species

in Round Pond but it only reached 29,960 individuals/m} at its peak -

(Appendix C, Table 3) " The other-two species'oecurr d in much lower
numbers (less than 2 000 over one m?). Thua,'the most abundant ebecies'

in the-Volga appear to be extremely more numerous than the populationa '

'jin La Manche Marsh and Round Pond. , i . ' ’ o

The results of other studies have shown considerably lower
v ’ .

numbers, -Straskraba (1965) reported His reéulte as the number‘of h

_ individuals per liter for a weedy backwater iq Czechoslovakia. The,

1

highest standing crop on any one date was ppproximately 700 individuals
per liter.  The maximum numbers for individual apecies which'were also

common in the presenu study incluhed. 257 Chydorus ephaertous per.;.:
1iter, 145 PZeuroxua SPP., 200 Cbreodbphnza quadbungula, end 2

. . . . . ., L - .- .
a 4 . . . ' . Vo S - 1
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chrocyclops fuscus. All of ‘these figures are at least 5 times higher .
than the maximum values found in the present . study. Even though the
standing crops car;not be compared,- the maximum values for ingividual
7 . .
' micrqcrixstaceans,suggest that the backwater was much more productive.

’

However, the standing érop in a pond near Windermef'e,‘England,’ fpo
Vlreprese'nted only a tenth of that reported by StraSkraba. SmyI); (1957). - |
observed the foollowing maxima: . 187 Chy&orus sphaericua per liter, 2.5”
C'em:odaphnia pulchella, 18 I Zyocryptug sordidus, S_G'hydorus. pige:g-;,. 10 -
Maorocyclops albidué, and 2, 8 E’uochops agilis. In an earlier‘st:udy,
.Smyly (1952) also reported maxima for Polyphemus pedwu//vé Sida
erystallina, and Macraayclops alb‘l,dua, which were 2.3, 3.3, and 2
individuals/liter,' respectively. The m._aximum numbers for C, sphaerious, .
as reported by' Smyly, were considerably higher than those fouod in La . /'
_Maqehe Marsh dnd 'unnd'Pond.., 'Aga'in,‘ total standing'crop_s cannot'be com~
oareci, but values for most of the speties seem to pé in the same i'ange.
' Pennak -(1966) .aampled the littore]: .z‘one of several Colorado _'
. lakes in July and August, His .resul'ts ehow rang‘es that ere similar

to thoj of some of the species found in Newfoundland. He' reported/Aﬂe

* following maxima: 47.2 Ceriodapmmia quadra:ngula individuals per liter, '

5.9 C'hydom aphaemcua, 2.9 Sunocephalus vetulus, O 6 D‘Laphanoaoma ' d
: brachyurwn 17.7. Pleuroxus tmgonellus, 2.5 Gmptolebem teetudznma,,
'1.0 Eucyelops agilie, 18.4 Maarocyclopa atbidus, and 1.3 Cyclops -

varicans rubeZZus. The values for Cemodaphma quadrongula, Pleuroa:us
trigmellu;, 'Macrocyclopq, aZbidus, and Cyclops vernalia ‘were from 'three' | ,
' "to eight times higher thanh the maxima obaerved for those species here. '

’
The quantities for the other species -vere quite similar to those found
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in this study; Pennak also found that certain apecies' nanely, . 8 I
Cemodaphnw quadrangula Cyelops vernalw, and prhanosoma braahyurum
Bhowed higher numbers in open water.-

Goulden (1971) examinedrgediment samplesxcollected from the-
littoral of Lake Lacawac,'Pennsylvania, and expressed indiyiduai
cladoceran species per 2.11 cm? of bottom. He reported the following
naxima:' 1.8 AZoneZZa exelsq l;er 2.11 cm?® of bottom, 3.2 Chydor_us
sphaericus, 3 0 C. piger, 9.0 Alona rustica,. 5.8 Dtsparalona
acuttrostrzs, 8.8 Alona (= Bzapertura) tntermedza, and 11. g Alona
(= Btapertura) affinis. These nqmbere would be multiplied,by 4,762
to equal numbers per meter? of botton. ,ihe numhers for. the last five

| species represent much higher quantities than the present study ' d

_ " The' combination of climate, substratum,-and nature of the _
drainage areas makes Newfoundland lakes extremely different than the
dbove quantitative study areas. From plankton inVestigatione, Davis
(1972, 1973) has found that the atanding stocks of phytoplankton and .
zooplankton in Newfoundland lakes are low. - The rather low productivity
,has resulted from the following influenceaz- (1) most of the lake% 1ie
over.hard Pre-Cambrian rocks and thusg, are low in minerdl content,
~including calcium; (2) waters in many cases are affected by. bog
drainage; (3) humid boreal climate and the. Labrador Current resulta
in cool summers and long,‘ndld winters (Davis, 1973). These help ‘
define other direct factorslwhich could influence'the dynamics of
R littoral microcrustaceans. For-example, several workers. (Smyly, 1957. ' - ft

Smirnov, 1963a' Straﬁktaba. 1965; Keen, 1973) have stressed the ;

importance of vegetation in relation to. the production of" littoral e Q-
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microcrustaceans. Diffei'ences in the extent of érowth or the‘ annual
develcpment of plants-in the vario'ua it’xvestiga-ti_ons coul_;i have
accounted, 1in part, for dissimilar pro&uctivities. " of eguzil importénce .
with the-e,:.:te.t'xt of growth, 'i.s the type of v'egetgtion. _In most .
.in’stances; the p.lant species in Round Pond and La Manchc'Marsh were

. different than the™other quantitative studies.-. :I:c’:; the bottom in

'La Manche Marsh and Round Pond was composed laayrge‘ly of o,x.:ganic-rich .
sediments which may have had some influence on thé gpecies .inhcbiting

\ : : ; e —

- the Et_vo waters. No other types of bottoms were sampled q’uantitativcly,

and so it is not 'pcggible to speculate concerning the influen®e of

- i . !

.( . . . e " ;
bottom types on numbers for individual .spe.cies or total productivity.

-Water chemistry is probably not “that significant in that most
microcrustaceans have adapted to'a wide range of chemical conditions
- (Fryer, 1968). _ ,

| lUnleﬁn important group ‘of predatorg. was e'ab'slent 1;1 a particula_r'
watei: body, predation ‘WO.I‘.Ild not explain .differences in ptoductivit};‘r
However, various ﬁotker’s have demonstrai:ei that predation is .an
extremely important factor'inflﬁencihg the dynéxilics o;S .cla:doce.ran
populationé (Gouldetl, 1.971; Johnson, 1973; Keen, 15573)_.', The natute of
the qixantitative data in this stud.y‘waa 'descriptivc, which'revealed " -
little -concerning the underlying processee causing increaaes or’ -
decreases in the varilous populations. But, £rom observations -on the
reiativc abundaﬁces of predators, thcre seemed to be 's_oinc relationship
between cladocetan declineé in the scmmer aﬁd the cbtmdance of
prcdators. Particular predators such as tanypodine. midges (late. instars), -‘
hydras, Odonata nymphs, anii Mtogmter spp. 8eemed to be most abundant . -

in, Jply ‘and Auggst.- These predators. probqbly caused the 5hatp: _

~ . ’ . . . . - g
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. populatloo dec’l:&nee‘ showo b); ; t;umber of -cladoceran species in July . 5 .
and August, elnce eladocerans were abuodant in their guts. In the absence
'of ‘heavy predatlon, some cladoceran populations increased for a brief
periodl. in .the fall. Other species (e.g., Alona quadz;mgu,Zaris, A
’rustwa, Bzapertura affinis, and B. Lntermedza) did not. recover from ‘-
'predatory pressure, as their numbers remained: low throughout the fall,
. Although predation probably affected copepod populations, not enough
information was obtained which actuelly teleted predatore to populatiou-.‘
decllnes. | . | '.
. . ¢ .

Food' is' also an impo}:tant factor, but from observations on the
' feeding habits of several species, it never appeated to be 1imiting in
._tl—xia' stu;iy. Even when certain types of food become scarce (e.g., algae),
Cladocera agd some Copepoda are. able to util?[\ze larger amounts of detritus ‘
, or organic material (Fryer, 1'957br 1968).’ In addition, there m,s no .
indication that parasites or an abuhdance of- posaible competitors affected

l ‘

' ,the decline of: microcrustacean porulations.




SUMMARY"
. .
. ' - A total of 62 microcrustacean species was reported for’ X:he
Province of Newfoundland and Labrador, including 47 species of Cladocera
« ) ~ and 15 species of Copepoda. The mean microcruetacean community consisted
of 8.5 species of Cladocera and 2.8 species of Copepoda. Twenty—six
’species of Cladocera and 12 species of Copepoda are recorded for the
i . ; ) first time in the Provincé. A new, cyclopoid copepod species was -

described, Paracyclops yeatmani n. sp. . | o " . o

/
-

The_ maximum standing sfocks of microci'ustoceéns v;ere similar in
Round Pond and i,a Manche Marsh;; The dominant microcrusf:éccans in t‘he‘._
' summer and fall in La M.zinche' Marsh were Cladocera: Acqrztholeberis -
. . curvirostris; Biapertura intermedia, Chydorus éphaericus, and ‘Iljooryptus
"spin"ifer. In the wintcr,_ the coﬁepod, Mc‘zc'_ro,cyclopé albidus, was .
' dominant, while Cyelops varicans rubellus, was the most abundant species ‘l;-
in t:he spring. Round Pond also was dominated by Cladocera in. the |
. warmer months; namely, Acroperus alonozdee, Alona r'uag-z,ca, Alonella
-'excisa, C‘hydorue 8phaeimlczw, and Sida crystallina, ‘The copepods, |
Maorocyclops albidus and Eucyclops agilis were domi'nanc in the

. Wwinter and early spring. - S - Pl

. Qualitative seasonal studies showed that the seasonal
distributions of some cladoceran species can vary in different
localities. Such studles also showed that sampling on one date

" seldom revealed all specice known for a particular water body.
' o . _l"'.') T o . ' .. : ,
_ The results -of,plan;' c'ol:!.ections suggest that some
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microcrustaceans are.associated with particular plant.species (or

types). -Also, some Cladocera may.utilize particular parts of a plant.

Food of 'Cladocera consisted m&inly of detritus and algae.

S

Cbpepp& épecies fed on numerous types of food inéluding algae,

protozoa, rotifers, other microcrustaceans, and nauplius stages and
- : ) !

egés of copepod.

-

Important predatore of microcrustaceans included aquatic

'insects, Chaetogaéter 8PPs, hydras, unidentified flatworms, some

, copepods, fish, and the carnivorous plant, Utricularia zntermedta.

>
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' APPENDIX A

DESCRIPTION OF SAMPLED AREAS

bl

No.‘

Grid . Surface. Depth i Dominant Date(s) General Déséription\
- Location; Area Sampled Plantst Sampled of Sample Locality 4

" (E. xN.) (ha) - {m) - . ) . =

-1 T1IN/2; - B _ . beamogeton gramineus, ~ Large pond near Tors Cove. Dense

- . 59.3%29.8 <. 1.0 0,42 Utrioularia intermedia . - 28-VIII-72 plant growth.- Soft bottom.

"2 IN/2; . o Utricularia intermedia, ' Large, shallow pond in La Manche
55.4x28.7 5.5 0.38 Carex sp. 28-VIII-72 . Valley. Soft bottom with a thick
ot . ’ o ) Lo .layer of decomposed reeds.

- 3. 1N/2; : .. 0.46- . Carex lasiocarpa, V-72 thru Small marqh-near'La Manche

. 54,8x28.6 0.5 0.68'.  Nymphaea odorata, . _ v-73 - Provincial Park completely
: T ' ‘ Potamogeton gramireus, covered with vegetation. pH =
~ Utricularia intermedia, ) 5.52-6.28. .Colot = 55-90.
o Sphagnun iajus - |
4 1IN/2; . Nymphaea odorata, . similar to the above deseription -
© 54,7x28.4 5.0 0.46 . Potamogeton gramineus - 28-VIII-72 (No. 3). i ‘
_ Co . Sphagnum sp. ’ . . ]
5 1N73W;.“ 0.24- Carex sp. . ? Rather large pond on Salmonier
25.2%34.6 | 1.0% 0.38 -~ 19-VI-73 | Line. The bottom was soft and
. g muddy. pH = 6.5
6 IN/3W; < 1,0% .0,15- Potamogeton gramineus, ‘Very small, hallow pool on
i 21.4x31.3 - 0.30 siubmerged grasses 19-v1-73 Salmonier Line. Bottom was soft
. ‘ ‘ and muddy. .pH = 6.7,
7 . IN/6E; . 0.20- Utricularia zntermedta, Small Sphagnum pool on Salmonier
30.7x42.6 <°1.0% - 0.35 hagﬂum SP. 19-VI-73 . Line. Bottom was soft, rich in
) ‘ ‘ : organic content (peat).

CTET
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APPENDEX A (Continued) % - S
No. Grid Surface Depth Dominant Date(s) pgheral Description
*". " Location; Area Sampled Plantst. " -Sampled .of Sample Locality
i (Eo X N-) .(ha) (m) :‘. ) :
.8 1IN/6E;_ . . Carex spp. ' Sméll marsh on Salmonietr Line.
) 30.2x40.7 < 1.0% 0.30 . : +719-VI-73 Bottom was soft and muddy with a
_ : : thick layer of decayed Carex.
9 '1IN/6E; - . o Sparganium sp., . ‘ Mdrgins of small pool near’
. ,46.7x49.4: < 1.0%  0.28 Umcula.ma 'Lntemedta 19-VILI-72 Butterpot Provincial Park.
T '~ Bottom was very soft, comprised
o _ ) largely of organic sediments.
10-- 1N/6E; ) O . . Potamogeton gramineus, ..~ Small pool in a boggy area on
. .46.6x49,2 < 1.0% " 0.32- Carex sp. ' 19-VIII-72 Trans-Canada Highway (TCH).
1 © IN/6E; o " Sphaghum sp . © Small Sphagnwum pool on TCH. _
weX 46.6x49.2 < 1.0% - (.48 . . 19-VIII-72 Soft hottom, 1arge1y organic
] _ ’ RS sediments. _
12 1N/6E; . R Pota.mogetcm gramineus, Backwaters of a s\tream which was
46.2x48.8 < 1.0% 0.30° Utricularia intermedia 19-VIII-72 filled with‘shhmerged vegetation -
: ' (TCH). Soft bottom, largely
_ organic sediments.
13 m/sz . 0.34- Nymphaea odorata, . X Margins of large pond (on Tca)
L 47, 9x48 2 1.0% 0.48 Potamogeton gramneua, 19-VIII-72.with an.extensive growth of
‘ ' Utricularia iptermedia, vegetation (1/15 area of pond).
_emergent grass T Bottom soft, consisting largely
, , . of organic sediments. .
14 " IN/6E; - B Pbtamogeton grammneus, \ _ Large. pond with sparsé marginal-
< 1.0% 0.44 Carex 8P« © "19-VIII-72 vegetation. (TCH). Bottom was

) 4§.§x47.7

-

soft and rich in organic material
and covered with a layer of

. -decayed reeds and grass.’

ZET -



- o : _ ' APPENDIX A (Continued) . o

No. "Grid " Surface Depth’. " . Dominant - Date(s) - General Description
Location; Area. ‘Sampled Plantst " Sampled. " 7 of Sample Locality
(B. ¥ N.,) <(ha),  (m) o 3 . . T
— N — — : - —
15 1IN/6E; " Utrioularia intermedia, =~ - Small pond with a dense vege-
© 35.9x%54.0 1.0% 0.46 .  Nymphaea odorata - 4-VIII-72 tation. ‘Bottom soft, comprised
' - : o largely. of organic material and -
. detritus. '
16 iN/6E; . . . Ertiocaulon 8eptangﬁlare, . Large pond with a_thiék layer of
31.8x58.0 2.0% 0.37 Utricularia intermedia 4-VIII-72 decomposed reeds. Soft bottom.
-17  IN/6W; - .0.25- Hippuris vulgar%a, , ' : Small bog on Salmonier Line.
29.3x40.0 < 1.0%  0.48 Drepanocladus  exannulatus  19-VI-73 ~ Bottom varied from soft mud .td -
- : e : : : . gravel-like sediments. -
. 18- IN/ew; - . . " Muphar variegatum, o Margins. of a large pond with
19.0x54.0 1.5%  0.40 Utricularia intermedia 19-VIII-72 sparse ‘vegetation. Rocky bottom
i _ e < L ) - T - . with a rich organic, mud layer.
-+ 19 1N/ew; |, : Equisetun fluviatile, ' Deep pond with dense vegetation. ,
16.2x54.8 1.0 0.52 submerged grass : 19-VIII-72 Soft bottom.
20 IN/6E; = . S " Not known. A _Small pool on Bay Bulls -
" 30.4x42.3 < 1.0* . 0.4 - : - ~ . 19-VI-72 Holyrood Road.
21 IN/6W;- . Sphagrnum sp. ' Large Sphagnum pool with.a soft -
. 14.8x54.6 1.5% 0.25. ) o : _19-VvIII-72 *!)'ottom. .
22 IN/7W; - .. 0.20- Sphagnum 8p.,  Small pool in Mobile Big Pond
52,8x37.5 < 1.0%. 0.46 Menyanthes tripholiata 2-VII-73 Bilological Research Ares. Bot-
- . : : : - tom was soft, consisting largely
) of organic material (peat).
23 IN/7W; Small pool bordering Mobile Big-

: : " 0.25- Sphaghum spr - :
53.3x37.5 < 1.0* - 0.50 - ' 2-VII-73 Pond Research Area. Bottom was..

similar to previyus locality.

£

N
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APPENDIX A “(Continued) | .

No. = 6rid " Surface Depth . = bominant- o i Date(é) “General Description
- Locatton; Area Sampled ~ Plantst "' Sampled of Sample Locality
(E. x N.)." (ha) , (m) ~ :
24 IN/TW; - -  0.18-  Carex sp. = Small, shallow pond in Mobile

53.0x38.2 < 1.00 0.40 - o ' 22-VII-73 ~ Big Pond Biological Research
S S ' ' . . Area. Bottom was soft, largely '
of oxganic sediments but low ;ﬁ

~

gﬂ ) " ' o ) ' ) ) V ) .  peat content. ) L
25 IN/TW;. .. T . Utmaulama zntemedm, I Small pond in Mobile Big Pond

52.8x37.9. 1.5 - 0.40 - Cbrex sp. ] g - 2=-VII-73 ) Biological Research Area. Bot~ |
. - T - : P - tom was soft, comprised largely
=~ .. .«  of organic sediments, Iow in peat.-

- 26 \1N/7H' "H " 0.38- submerged grasses ~ Small 3hallow pool adjacent'to .

. 51.7x36.4 .< 1.0%* 0.48 . ' 2-VII-73 ~ Mobile Big Pond. Bottom was
A : . : ) SR . ... fimm and rocky. '
27 1N/7W' . 0.28- submerged grasg . . ¥-72 thru - Small boggy pool near Bay Bulls.
“62.8x41.0 "< 1. 0 - 0,66 - Curex 8p. XI-72 = =~ Soft bottom. pH = 5 7-6.9.
) S - ' . B Color = 40-120..
- 28 IN/MWR- - - o . submerged grass -’ ,'. Small roadside ditch on Route 5
' 66.6x59.0 < 1.0* 0.30 - . " . 17-VI1I-72 - near Hefferman's Line. Bottom
, _ : T : T was .rocky. o
29 CIN/TWs ' . 0.20- Sphaghwm sp. ‘ o ) Backwaters of a slow-moving
- 7. 61.8x39:9 < 1.0 ‘OJSQ ‘ ' ) - ' ¥=72 thrui stream.between Bay Bulls and Wit-
' : o L . - XI-72 °~  less Bay. Soft bottom. pH =
’ . ' i T - o " 4.9-5.4. Color = 170-400.
30 IN/7W; T - 0,14~ . _\fbntznalzs gigantewm, . - V=72 thru Backwaters of a slow-moving
. 61,1x36.2 1.5 0.55 Utricularia intermedia, XI-72 . ~ stream between Witless and Mobile'
- . S AU Nuphar variegatum SR Bays. Rocky bottom with a layer
S T . : ’ of mud and detritus. pH = 5.5-
NPT - \ . © 6.5. Golor = .70-200. '

v

€1
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-APPENDIX A (Continued) .

No. Grid ) Surface ‘Depth < l Dominant Date(s) General Descriptibn
. Locatibn; Area ' Sampled Plantst Sampled of Sample Locality
(E. x N.) (ha) (m) - ' 5 : . :
.31 viN/TW; . Not known i ~ Small poél on Bay Bulls - N
. 59.8x42.8 < 1.0% - 19-VIi-72> Holyrood Road. ce
32 1N/7W; - o Utmculama zntemedza, o Maggotty Pond. Shallow pond with
. , 62.1@?0.1 10.5 0.45 submerged grass -17~VII-72 sparse marginal vegetation.
) o . ] _ T Rocky bottom.
33 1N/10ﬁ; 0.15- Poitamo'geton gramineus V-72 thru .Shallow pool in Pippy Park.
’ 69.8x71.5 < 1.0*% ' 0.42. XI~72 . Dense stand of P. Lneus.,
_ . : o _ - pH = 6.3-6.7. Color = 15-50. R
34 1N/10g; _ _ 0.18- Sphagnum sp. V-72 thru Small pool with dense submerged
: 71.4x72.6 < 1.0  0.46 - ' X1~72 vegetation. Bottom relatively
IR : firm. pH = 5.9-6.7. Color =
4 \\-\\ S _ 60-140. = -~ o
35 IN/10E; | .~ 0.28-  Cavex sp. - Small pool surroundedby bog.
70.8x82,5\_<‘1.0* - 0.56 . ) 17-vi-73 Bottom consisted of soft mud.
‘~36 IN/10E;- 0.30~  Utricularia intermedia L Small pond with a rocky -bottom
. 70.9x82.6 1. 6 0.48- ' - 17-VI-73 (gravel-like) consisting of silt.
37 - IN/1QE; * . : Sphagrum s ' Sphagraen mat, Bottom was very .
. 70.7x82,6 < 1.'0* 0.28 . _ 17-vI-73  soft. _ ‘
38  1IN/10E; 0.406~  Carex rostrata : Small pond with a soft mud -
71.1x82.9 8.5 0.60° 17-VI-73 bottom. Vegetation was sparde.
39 IN/10E; T 0.20- ' Muphar varzegatum Virginia Lake. Sampled both a
72.0x73.7: 17.0° ~0.64 'qupanocladus exannulatus 28-VII-72 . rocky, exposed bottom and a° soft
o , ' ‘ : bottom,
- 40 . IN/10E; - 0.22~ Sphagnum sp. . V=72 thru Deadman's Pond. Margins of small
S 74.4x75.3 < 1.0*.  0.68 . " XI~72 pond in vicinity of MSRL. Soft
e ’ : bottom. pH = 5.1-5.7. - Color.=

160~450.
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APPENDIX A’ (Continued) =

‘No.

Grid " Surface ' Depth Dominant - Date . General Description
Location;  Area Sampled Plantst Sampled— = - of Sample Locality
“(E. x N.) (ha) (m). ’ T
41  1N/10E; k_ 0.20- Nuphar variegatum, V=72 thru Kepny's Pong. -Little vegetation.
. 70.9x72.0 3.0 '0.70  submerged grass XI1-72 - Soft mud bottom. H,S present in
‘ S : ' ‘mud. pH = 6.2-6.9. Color = 10-40.
.. 42 IN/10E; , N beamogeton gramineus Kent's Pond. Dense stand of P, °
- 70.3x71.8 _ 8.0 0.54 . 14-1IX-72 gramineus. H,S present in. mud.
. ) - ! . o Bottom was soft. g
437 INJ10E; . . 0.16- Nuphar variegatum, V=72 thru Pond with an extensive marshy
69.5 x70.5 12.5 0.68 . ° Utrtcularia intermedia, X1-72 area at its south end. Soft,
’ . . Potamogeton gramineus, : . mud bottom. pH = 6.3-6.7. ‘
} Carex sp. . . Color = 15-50., ‘
44  1N/10E; 0.18- Miphar variegatum, V-72 thru Larry's Bog. Backwaters of .a
70.0x71,3 .1,5% 0.70 Callitriche sp., X1-72 slow-moving, large stream which '
' Potamogéton gramineus, ' empties out of Kent's Pond. Bot-
- sybmerged grass . - tom was .soft and muddy.
45  IN/10W; \ T gubmefgéd grass o i . Rocky Brook. Backwaters of a
< 61.2x82.4 < 1.0 0.40 : 31-VII-72 siow-moving stream on Bauline'
_ , / ) Road, Firm bottom. ,
. ‘ . ). . .
46 1N/10W; _ .- 0,38~ Potamogeton gramineus, . V=72 thru Round Pond. . Large, shallow pond
", 65.1x83.1 - 2.1  0.69 .. Utricularia intermedia, - IV-73 ‘on Bauline Road. Vegetation-
o . " Drepanocladus revolvens, : covers' about 1/4 area of pond.
: Equisetun fluviatile Soft bottom. pH = 6.15-6.70.
S - oo - . : Color = 80-140. "t
47  IN/1OW; . Oﬂiéé + Nuphar vartegatum, . V-72 thru Welss Pond. Large, deep pond .
- 65.0x84.1 - 2.8 0.48 on Bauline Road. Soft bottom.

submerged grass

~

>
~

ot

XI-73

N

pH = 6.0-6.7. - Color = 50-130. "

9T
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L 54

26.8%81.7

R o .
No. - Grid ‘Surface Depth - Dominant Date(s) General Description
. "Location; Area Sampled Plantst . Sampled . - of Sample Locality
‘ (E. x N.) <(ha) (m) N ; : K
48 1N/1OW; ‘ 0.28~ Eriocaulon eepténgﬁlare; : ‘ _ Baullne Long Pond. Large pond
©.63.5x70,6 19.7 1.5 ° Equisetum fluviatile,- . - 29-VILI-72 with a thick growth of-vegetation
' Potamogeton gramineus . at -1ts south end. - Soft bottom con-
: sisting largely of organic sedi-
ments and detritus.
IN/10W; T Muphar variegatum, 2 ' Triangle Brook. Backwaters of a
63.8x85.3 1.0 0.42 Utricularia intermedia’ ¥ 31-VII-72 slow-moving stream on Bauline .
T - ' - Road. Soft bottom. *pH = 6.0~
- o 6.7, Color = 50-130.
50 1N/10W; _ 0. 30- Callitriche sp., : - Round Pond. Large poﬁd on 01d
- 63.3x74.0 45.0 0.42 submerged grass 22-V1I-73 Broad Cove Road. Bottom was
; ; \ ' ' soft, consisting of organic and .
) , o inorganic material.
51" 2C/4w;. . ‘ Nuphar variegatum, - . " Shallow pond with a very soft
79.7x21.2 < 1.0* (0,18 Utricularia intermedia 26-VII-72 mud bottom, consisting of
T ' o ' . organic material angd detritus.
52 2p/15; o .Pbtaﬁogeton gramineus Large pond which had a dense -
! - 67-.9%26.0 1.0« 0.34 o « . 26-VII<72 -plant growth. Bottom was soft.
53 2E/3%€; - . Nuphar variegatum, . Shallow pond with a dense growth .
$24.4x36.5 < 1.0% - 0.16 submerged . grass ' 26-VII-72 of submerged grass, Sampled at
R ' ' the mouth of a st which’
S ! - emptdies into the pond.
2F/4E; Sphagnum sp. J Small Sphagman pool near
. 17.5x%55.7 < 1.0% - N S 22-%-72 Cape Freels.
55 12G/8E; . - Wuphar variegatum - Margins of small, shallow pool.
: < 1.0 (.18 R 28-VII-72 ‘
- \ a

‘Soft bottom. pH = 6.7.

LET



. 'APPENDIX A (Continued)

58

61

99.7x68.0

No.. ‘Grid. - Surface - ﬁépth . Dominant ] '~ .Date(s) -General Description
. Lotation; Area Sampled - Plantst- sampled of Sample.Locality
(E. x N.) (ha) (m) .
56 12G/8E; Utricularia intermedia _ - Margins of a small, shallow pool.
26.8x81.6 < 1.0* -0.15 - ' 28-VIiI-72 Soft bottom consisting of organic
o : ' ' : , ' and inorganic material. pH = 6.4.
. $ ~ - B . * a
‘57 ~ 12G/8E; Menyanthes tripholiata - "Small, shallow pool. Soft bottom
26.9x81.7 < 1.0%  0.24 : o . 28-VII-72 containing organic .and :Lnorganic
, = materlal. pH = 6.6. :
: : 8
12H/3E;. ' '+ Sparganium sp. : Very shallow pool "Firm
' 86.7x48.0 < 1,0% 0.12 . . - . 28-VIi-72 bottom.
59 . 12H/SE; . _ Chara globularis, Small pool surrounded by bog.
- 57.4x69.5° < 1.0%. .0.38 Fontinalis giganteum 26-VII-72 Soft bottom which was entirely
. ~ I _ covered with vegetation. < )
60 - 12H/5E; 0.18-  Myriophyllum altermiflorum, Small pool just behind Bomme  _.
: . .52.8x70.2 < 1.0 0.25 '  Potamogeton gramineug, 28-VII-72 Bay Little Pond. Dense growths
- ' . Raunculus trichophyllus, of vegetation. Firm-bottom com-
Equigetum fluviatile prised largély inorganic sediments.
-'12H/5E ) 0.38- - Chara globularis, : © Jack's Pond. Large pond with a
57.5x%69.8 1.5 0.58 _ Potamogeton gramineus, . 26-VII-72 thin marginal area-of plants along
- Eleocharie palustris o ' 1ts shore (1/20 of total area).
. Bottom was firm with a high ip-
. _ organic content. pH = 7.7..
62 .120/5E; . - . . Potamoget:m richardsonii Bonne® Bay Little Pond. Margins
51.0x70.0 286.0 0.42 - - : - 28-VII-72 of"large pond with a firm bottom, -
: Lot - . consisting 1argely of inorganic
. ) ) - sediment:s.
. R .
63 . 12H/6E; ot Not known S Small pool which occasionally :
B < 1.0 - - ‘ .26=VII-71 “dries up in the summer. B
.o T, ’ «©
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. APPENDIX A (Continued) - ¢ e

No. - 6rid = Surface Depth" Dominant Date(s) General Description.
Location; Area Sampled Plantst Sampled of Sample Locality
/(E.‘ x N.) (ha) (m) '
/ - ) )
"112H/6E; - . . Not known Small-pool with a very soft )
83.4x65.4 < 1.0% = - ' . 26-VIIi-71 ,bo\;om. C
65 | 128/7W; - - | . Emergent grasb Sandy Lake. .Firm bottom com~
/_ 5.4x59.8 8,288 0.64 . ' 26-VII-72 pesed of a high inorgan:lc content
b : ' : ' (almost pure sand). Sparse

. _ i vegetation. \'

66 12H/12W; : _ Myriophyllum altemﬁorwn, . . .Small permanent pool with a dense:
o 731.2x95.9 <« 1.0*% 0.34 " Spargantwm sp. 27-VII-72 growth of vegetation. Bottom was
S . " .quite firm, comprised of organic
o , o &~ and inorganic sediments.

67 ‘125/12W;~ . . . Sparganium sp. ’ Small permanent pool. Soft

oY .32,64x%8.9. . < 1.0%  0.40 o 27-VII-72 bottom. pH'= 6.7. '
68 12H/12W;. . ' 0.58- Juncus _effusus, o Rocky Harbour Pond. Sparse vege-
: 37.5x14.4 122 0.64 _ Potamogeton grarmneus 28-VIi-72 tation which occurred in clumps. .
. ) ; ’ K : - Bottom was quite firm, consisting
. : : largely of inorganic material.
69 12H/13W; -~ ~ ' Utricularia intermedia *_ Margins of a bog pool. Soft
" 38.4x19.9  1.0%  0.15 . 1 28-VII-72 bottom. pH = 6.28.°
70 1am/imw;. ‘Equisetunm: fluviatile, . Margins of ‘a shallow pool°which
.+ 38.9x21.0 < 1.0% 0.25 - ' Utricularia intermedia 28-V11-72 received its drainage from a
: IR . ° boggy area. Soft bottom.
: . . o )2 pE = 6.55.
71 12H/13W; : Myriophyliwn exalbesce 28-VII-72 Small pool in a Sphagnwn bog
4053x22,2 < 1.0 0.68. ) - .- ’ with a dense stand of vegetation.
: T Soft bottom. 6 55.
) . a
o :'.,.u'\' L . . - /f o ~ -
S o O PO ) . :
T L .

6€T



APPENDIX A (Continued)

o o ——

_ " No. Grid

Ganeral Description

_ Surface Depth Qbminént Dite(s) ‘
"~ -Location; — area  Sampled Plantst Sampled 2 of Sample Locality
- (E. x N.) (ha) (m) A _ ' -~
.V'72>' 12H/13w; : Sph&gnum magjus, o Sphagnum bog. Bottom was soft
: 37.5x14.4 < 1.0% Q.48 Nuphar variegatum 27-VII-72 and almost completely covered .
. ’ ' CoL IR ) ~with vegetation. -
73 128/13W; -, :“ Eleocharis palustris ] .~ Backwaters of Western Brook
: © 39.2x14.9 1.0 0.28 © 27-VII-72 Rdiver. Sparsé vegetation.
' - S Bottom was firm with a latge
. . P o amount - of inorganic material.
.74 Churchill . - '~ . ‘Sphagnum sp : Small- Sphagnum pool near
- Falls . < 1.0% - . : . 26-VII-72 Churchill Falls, Labrador.
Labrador : .
. N y
. - T . . .- | ' ~ ) 7
T +Dominant blantsrfor the sﬁmpling loéétion(s) A .
- . ]

’ *Sample locality was not shown on the map and thus
an approximation.

the surface area represents

- 3
- -

ar <y
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APPENDIX B o
. TABLE 1
'QUALITATIVE SEASONAL' SUCCESSION AND nzunvz ummmcz OF MICROCRUSTACEA s P
> IN 10 VATERS LOCATED ON THE AVALON PENINSULA ‘ '
DEADMAN'S POND ~ (Pond 40)
v VI vIiI VIII x X x
o c |10 17 24 |6 18 [ 2 16 3015 27 (14 232 7 27 |10 20 '
CLADOCERA: R . =
Acantholeberis .
ourvirosiris )|+ |+ |||+ |+ ]+
Acroperus alonoidees +) . . + (#] + ) ]
Alona quadrangularis ” + |+ [+ ]+ -
A. rusttoa . . + |+t |+ ]|+ () (<1152 ,;
Cariodaphma . o
H (@] + ||+ '
Chydonwephaamcua S L B g B e I N B e B = B I B o T I
Disparalora - 1 1 . . N B
.aoutirostris S T o I S C O E o P £ B B B R K I e T K ca)
Ilyooryptus spinifar . |||+ A 1+ +
Polyphemus® pediculus A ++ H |+ [ -
Soapholeberis kingi : ]+ :
Stmocephalus aem-ulatua [ [ [ A | R+ (@)D
COPEPODA 1 | ‘ '
Cyolope vernalis N IR I AR O R S S E R N
Buoyolopa agilis |||+ ]+ . ’ + |+ [+ |+ + ]+
Masrooyalops albidus )+ |+ [+ ]|+ +]+]+
Orthooyelops modaatus | ] e ]+
- r
POOL, 34 - '
‘ v I it (var | oo x x
. 19 18 24 6 18 | 2 16 30 [13 2} 1{0 23 9 27|10 20
CLADOCERA: - _ ’
Aoantholeberie . .
ourviroatris )| + [0 e [l |+ [ [ +
Bilapertura affufza o . | + 1+ . _
Chydorus ephasricus S B B £ I N O BT O I S O )
. Diaphanosoma : ok : i .
bpashyurum 1 1@ + [+ |+ ]+]+]+ .l 4 3
Disparalona aoutiroatris| + | + |+ |- -+ || P @ || @] J . . ;
Plawroxus proourvus - ' Ll Rl S o o 0 L BN R N IR E O R . L
Soapholeberis kingt . @)+ + |+l @) . , ‘- (-
Sida crystallina D@ @ | ||| | ' '
Simooephalus agx_'rulam 4+ |4+ [+ |+ [+ @) - ‘
COPEDPODA: . : s - N Bt g | .
Cyolops vermalie A RIREEAEE RS RN N I N + |+
Buoyolops agilis - i Ll R I o B o Rl ol IR I A N
Maorocyolops albidua AR AR N RN RN RN L A AL et
N. .ﬂuaua ’ . { | ’ IR ARS el i oL

- . '..B:phxu-tion of r'qﬁtiva sbundance ‘synbols: ++ very sbundane; -
+ nmcroun;’}'lov. nusbezrs; and (+) present but rare
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o - TABLE 2 = - : I

POOL 27

- : , ' AR R 2N R S 2 & ¢ vIII Ix x | x

R 8 16 23| 8 18/ 3 17| 1 14 28| 11 23} 11 25| 6 20
CLADOCERA: - : 1 . -
Acantholeperis , )
curvirostria )]+ |+ |+
Biapertura affinis
_B. intemedia
€hydorus sphagrioua
0 Disparalona asutirostris
Ilyoaryptus spinifer
" Ophryozus gracilia
Polypherug pedioulus
i Sida orystallina . S
. : Streboloercus .
. serricaudatus . NI : .
c COPEPODA: . ' , : .
- Bucyclops agilis. + + : .
Macrooyolops albidus

4

3

f;++¥~
+ ++++++511

-
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STREAX 29

¢« v vr | viz. | wvimm | mx | x b+

8 16 23] 8. 18| 3- 17) 1 14 28] 11 23| 11 25 6 20
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o ) Alona guttata

. . ) . Blapertura intermedia

' Chydorus pigex ., .
. Cs* sphaericus -
) M@muMM .

’ : ’ . asutiroatrie : )

- Graptolebema L, - ‘ ‘
r : «tastudinaria’ - - [+

. C Ophryozus gracilia +-|+ : '
- . Pleurozus laevia : . ) .
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Aeroparus alonoides - + |+ )
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APPENDIX B
. : k.
b . . Table 6 ‘"
CHANGES IN SPECIES, DIVERSITY

146

Range of

Number of
Speciés. Collected
e .on any one Date

Number of *
Total Species*

Mean Numbef

of Specles per

~ Collection

Date

.27

29

30
33

34

100
41

&

44

© 46
© 47

)

12 - '.' 9-12

13| 6-12

7-12

2 T 110
13 9-12
6 | -w
15 - . 6-12
19 - - BRTET
1 :_ B 6—12'."
, 0 | 11-22

Y 9-14

24 - - I 14_22 ‘ ll"".-........ P

-k 20 n'l.-.

4

10.0

9.9
9.4
8.4,
10.1

11.5

9,2

14.4
901
113

" 12,3

4

*Collécfed beéﬁgen_June and ‘September, 1973,



| TOTAL NUMBER OF MICROCRUSTACEANS OVER ONE M? BOTTOM -
IN LA MANCHE MARSH, AND ROUND POND
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Lk
$

Aﬂa MAnéhe'MarRt R '
Date ... -\ Numbers over

one m? bottom

Round Popd'

Date

Numbers over

one m? bottom

" Mdy 10, 1972

6,136

May 8, 1972 1,570
23 10,934 24 - ' 4,118
June 8" 14,310 - June 5 7,955
19 _ 20,240 19 | 15,574 /-
July 3, > 44,140 July 3. 14,559
S & A . 34,485 17- 129,784 .-
August 1 . 27,740 31 34,130
14 34,634 . - August 14 42,568
.28 - 48,180 -, 29 53,680
. September 11 - 45,650 ‘September 11 42,288
25 45,490 . 25 21,070
- October 11 33,900 _ " october 11 125,940
. 25: . . "'28,140 25 14,130
Nbvémﬁer 6 16;13§ Novembef_é_i‘ 7,580
' - 20 16,200 20 4,710
December 8 9,978 December 8 . 5,110 -
January 9, 1973 . 8,840 January 10; 1973 ° . 2,340 -
" February 14 7,160  February 14 1,920 -
‘March 12 - 4,220 Mazch 12 2,400
ApriL_;L-) cc 7 5,960 . | .apri1 1l 1,400
C May.2 . - " 10,860 . May 2 . 4,040
L X . 15,270+ 227, * 8,680

L4



A

. ) . ) , ¢~ -
N ' " QUANTITATIVE RESULTS_FOR “SWIMMING]SPECIES IN LA MANCHE MARSH
o S ‘w1 viI x’ X1 xar, | 1 | I1x. Imx [1v v
- ©10 237 & 1| 3 1 ‘11 25 | 6 20| 8 |9 |14 |12 {1 |2
" | CLADOCERA: g . .
Acantholeberis T : : . . . -
curvirostris. 165 ° 60 336 . 410| 1,632 2,176 1,348 3,108 3$,7966,242 13,950|8,800 8,760 4,960 3,0602,280 240] ~_ - | 9&0 1,185
'| Biapertura . . . . ) . . : ’ . . .
intermedia - " 300 570 486 126| 1,664 . 2,720 3,040, 6,930 .X¥7,53215,826 2,660(1,508 2,490(1,536 1,260 1.890 180 - - -480| 720
Ceriocdaphnia <’ o A . : ; . . ., ) . . ol .
| gquadrangula - - - 126 458 5,952) 2,280 504 252 58 - - - - = - - - - - ~ |present
. -| chydorus N -3 i Cas — ) .
sphaericus .|2,400 7,050 10,052 1'%9;0 41,760 16,768 |10,128 10,878 »58819,766 7,710 7,232 6,15011,304 1,995]1,880| ggs5| . - |1,110(3,360
€. bicornutus 570 66| 616 - 830| 4,278 3,424] 5,382 6,510 9,5046,574 2,850|2,336 3,901,574 1,260 80| - | - | - | - (1,215
Diaphansoma - o N . Co . Coe ) .
. brachyurum - 186 285 .28.0 282 '1.341.0 874 2,184 1)400)3,382 795| 920 - \- - - - - - - -
] Dphrﬁ‘pxus'_gncilis " 60 135 238 352] 624 560 798° 1,575. 1,060|1,976 5,535(3,136 600 768 765| . - - - |.- 480
. R ~ . .. . \ K . - i d ) ] :
Polyphemus . . .
pediculus - - - 192| 292 420] 394 8,526 3,6366,536, ,- - - - - - - . - -
R -~ . : . . ' B
COPEPODA: , _ . ' .
Cyclops varicans . n . 2 ' . . R NN . )
rubellus, 88? . 750 _728 6841°1,126 1,440| 1,856 3,843 2,790 2,35§ ‘1,875 3,128 1,440(1,344  270| - - - 765| 3,045| 1,650
.| €. vernalis © © 315 495 308 528|896 976 2,226 4,914 6,138[2,698 5,206|2,880 3,168|2,304 1,360(1,425| aoo| 9757 64s| 650 o
T Eugyclops agilis 330 585 6722 640 88_0_ ]:.072 2,318 2,142 2,412 3,288 3,030(3,376 4,050(2,880 2,528{1,500( 3,165 930| 768 1,072 870"
“"u“""ugﬁ”? ' 720 915 714 . 912| 1,184 2,608| 1;388 5,145 6,120 5,966 8.350(3,072 2,280| 2;640 2,700(1,735| 765| 8,420] 2,700] 1,560] 1,320
. ) . } .
M. fuscus - - S - - - 384| 1,178 1,134 1,370{2,470 1,605(1,002 525| 416 495 270 - - o -
orthocyclops \ R ' Yo ' . :
modestus . - - |present 640 844 2,240| 5,510 -4,894 3,330/2,850 1,830,3,552-1,575 14650 1,080 - - - - - -
. » - ’
. ) .
~ " )

871
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.. I ) ' . . ® l\ : N s _ R
3 . .
i. . -
- . ~ .
H -
- : ) _— ! : )
. *- ) i . \ r . ) ' -
s 0 t. PN 4 N N . .
o . T : : T TABI-B 3 : >
e e .7 Quﬁtﬂm RESULTS FOR SWDeand SPECIES IN.ROUND POND -
: I NUMBER OF mmv:mtm.sn‘x3 to
. . i v VI’ - viI - L VIII o x x | x T |Jrx Jmx fiv | v
- K -8 |5 1| 3w b1 29w o2 |n 25 |6 0|8 10 {18 |12|u |2
CLADOCERA: ) ] . S o B . j N “
: [Acroperus alomoides| - - 720{5,360 '3,560| 7,450 15,120 2,680| 5,412 4,220 4,800 2,652|10,260 3,312/1,786 756 646| 162| - | - - -
- |alona’ rustica - i R - - 1,600f 5,500 23,880| 9,400 1,496|. 1,598 1,102| 550 - [ - | - | - |- =1 -
:Iatonelli excisa ). -~ |- . - 375 378 920 1,562 7,100{15,440 2,686| 1,805 544| 722 738| 884 - - |- - -
" |a. nana : =~ . =] 800- 1,428 3,625 5,415 12,600 5,852 4,100| 3,200 1,564| 8,740 3,060| 969 L,o'sq 1,292 26| - [- | - -
Blapertura ' o L N . . - e ‘ v e :
- intermedia - 80| 140 190 550 2,814 5,440| 8,140 3,000| 1,560 1,275 950 867(1,007 720( S10 - - ]- - -
N spaaanm - . ’|1,400 5,600|6,600 ]:80’,760 10,200 4,200 4,000{ 3,960 3,200 4,800 4,080 4,948 1,826(2,546 1,836/1,853 720 - | - - 11,836
 |ceriodaphnia ) ) - . o : - . ‘ _ '
_quadrangula - - < - |. 64 -180| 425 1,974 3,820| 5,984 1,800 1,880 .442| 152 -~ s - - | - - |~ - -
Ophryoxus gracilis | - LT 117 360! 1,365 5,610 °12,840|13,140 3,200f 3,128 1,224( 2,052 .276{ 418 - - | - - |- - -
Parophryoxus - . - . 1 : .
tubulatus - -] - e B s 407 . 300 386 ° 340) 3,600 884 616 162 - - - - - - - - -
sida:crystallina .|present - 168| 560 1,040| 2,125 8,274 8,280|21,120 29,960|16,600.5,848| 3,192 " - - = - == |- - 342
- | COPEPODA: | s . C _ . e
" . |sucyclops agilis. 680" . 640| 80Q 1,079 1,150 "1,344- 3,840| 6,424 4,220| 4,050 2,210| 2,736 2,436 2,2891,2961,3601 972| 914|1,254| 988{1,458
s albidus 380  800| 524" 548 800 1,710 33888| 3,124 7,080| 4,920 2,142] 3,440 1,102{1,254 756 8871-?39 2,052|3,116|1,744] 1,654
- L / A <\ " . . ’ N
3 . 7y .
> -. ~ . & . . ,“\
g - ' B Z

:s';t".-

%
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APPENDIX D °

. “'Table 1 .

" APPARENT COLOR (Pt-Cobalt Units)

No.QDesignafgbn
of* Waters

Week of*

19l'—

' VII

- 17

31

-t f\ VIII

13

27

10

IX -

*24

27

40"

200

2100

. :40 ‘

80

160

10

" 20
30
60

160

140

240

20

40

70
240
100

- 20

. 6.0‘

65

400

- 150

150

150
. 450

20 .

20

. 55 .
60

60

200

70

.60

60

- 150

v 20

20

60
60

.| 120

.200

150

" 60

40

50

120

350 .

ey

40

- 80
240

120, .

‘100

60 .

400

:30

. 60

.50 -

15

80

© 300

130

70

90

300

15

60

80

75
275

130 -

65 -

110

10 ¢

10_
.25

15 .

65

85
200
250

35

136°
‘ '169_
15
15
Y
80

. v

40

170

120

50

130

-140

15

50

20

130

" #The exact sampling dateé for each.localit

y are -giveli in Appendix B, Tables 1-5. . =«
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B -  APPENDIX D ;
Table 2 _
. , “TEMPERATURE -(°C) - ~ ) .
T _ 'Week of%| - 'V . s A VII VI - | . IX x..] x
No. Déesignation 8 22| 5- 19°|.3 17 -31{13 27| 10° 24| 8 22].5 19.
L, 2 4.8 9.812.0 18.0[22.5 22.& 13.5/19.0 14.8| 14.5 14.8] 5.9 8.0[5.2 6.2
29 5.2 8.4(12.0 19.0|23.0 21.5 14.0[17.8 17.8| 15.0 12.8| 8.4 7.1)4.8 5.2|
30 : 5.0° 9.4/11.5 16.0]22.5 23.0 14.0[19.0 17.6{ 13.8 10.4| 7.0 7.2|5.3 6.8|
33. ' 5 6.0 11.0[15.0 23.0|22.0 25.0, 19.6|22.5 25.5| 12.4 16.8|11.8 6.2/5.6' 6.6
-3 - |4.8 9:012.4 18.0|22.5 25.0 22.5|22.0° 25.0 10.5 15.5|15.0 6.2[6.2- 5.6
40 '|5.6- 7.8/ 8.0 18.0[22.0 24.0 17:0]21.0 '18.5[10.0 -13.0[11.2 6.4(5.8 5.4
Nh 4 ’ 630 . 8.8(16.2 120.0]22.0 ' 24.5. 18.5/22.0 20.0{ 14.0 14.1| 9.8 5.8]5.8 *5.3|"
43 6.4 10.4|16:0 22.0|22.0 24.5- 20.0|23.0° 22,0| 14.2 16.0[11.2 6.8[6.0 4.8
Ry ~ |s.67 10.6]16.2 21;0{22.0 24.5 18.0|22.5 20.0| 13.2° 15.8/10.8 5.2[6.2 5.0
47 . |s.2 8.6{18.0-16.0[22.5 21.0 .18.518.4 19.8| 15.6 11.0| 9.2 6.6|4.6 5.2
b #The exact- saméling dates for'each'-iocal'it:y ,e;re given 1in Appehctix B, Tables 1-5.
s
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-f?. | ,-APPENDIXTD. a ’
" Table 3 | -
.DISéOLVED'bXYGEN*'(mg/l)u ‘ -
T ‘Week ‘of**| L. vir " v Ix XT
o Deaignation R LN R T A 13/ 27| 10 2 |8 2 | s
L 3 8.7. . 8.7 | 9.6 10.2 8.4 |7.8 6.2 | 7.1 7.4|6.9 6.5/ 6.9
o 27, 8.4  7.0] 7.8 7.5 9.3, 8.9~t"7:6. 7.2 8.0 | 7.1 6.5 | 6.0
~ 29 . ) 9.0 © 7.9 ,}.2 6.8 l.(s.z 4.3 8.5 | 6.6 6.00| 6.3 7.0 | 4.0
30 ¢ J9.0. 9.1 9.8 9.7, 10.3 | 9.0 7.5 |10.6 8.2 7.0 5.8 6.9
53;, , i.sﬂ“ 9.2 1iii 10.2 6.2 6f§. "eié'ﬁ 6.5 7.0 |'5.9 8.2 | 5.4
34 . 7.;A\ 9.9 | 9.4 10,2 -14.2 [14.8 10.8 | 7.2 - 7.4 |11 74 7.0
4o 8.0 73;3 5.7 9.8 f7.8‘ 6.8 8.4 | 4.8 7.8 7.8 - 4.6 | 6.0
a1 77 9.9 (10,9 10.3 10,0 |10.2 ‘11.6 | 7.2 7.0 | 6.9 6.7 | 5.9 |
st loco 10.4 | 9.0 8.7 89 |i2.6 10.3 | 8.6 ‘8.8|7.3. 6.8 6.0
ST 8.5 9.9 .9.§. ~10.8 ' 10.4 1.9 13.9 | 6.3 7.3 7.5, 7.9 &9
k6 . 7r7. . 9.§ 9.1 | 8.8 9.6 ﬂ;o.e 11.6 |11.2 9.0 | 8.1 5.8 '574
47 7.4 9.9 9.1 8.6 9.0|8.2 85 ;6:s=':s.5_'.7;0\ 7.3 | 6.3

e

N

*Mean of two titfations. - . \
**The exa\ct\sampling' dates for e.gich locality are given in Appendix B, Tables 1-5.
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