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 ABSTRACT

| Sediment samp]es collected from the sed1ment-water 1nterface from
Lake Erie in 1975 1nd1cate the presence of few 11ve she]]ed 1nvertebrates
(ostracodes) - 0of the 26 ‘species 1dent1f1ed on]y one, Candona caudaxa
can be cons1dered as successful today in Lake Er1e CytheMLééa ZacubiﬁAA
and Candona Aabtntanguzata pr1mar11y recovered as empty she]]s 1n th1s
| study, indicate that these spec1es have become ext1nct because of a chem1ca1

| and/or phys1ca1 change some t1me dur1ng the 1ast 100 years in Lake Er1e



© INTRODUCTION

" General. Modern ostracodes have.heen studied fron localized areas
wtthih Lake Erie. Furtos, 1933,»stodied the ostracode fauna from weedy
inTets, stony bars and rock pools, all at depths of less than 25 feet in

_the vicinity of the Bass Islands. _De]ormeh(1§77a) identified the ostracode
tauna'between Port'élasgow to Point Pelee in conjunctfon with‘a‘Sediment
survey by St Jacques and Rukavina (1976) Benson and MacDona1d'(1963)
studied fossil ostracodes from several cores obta1ned from the centra] -
and eastern bas1ns o . | | | __'

The ostracode (seed shr1mp) is a benth1c or sem1 -nektonic organ1sm

.Which feeds on organic detritus. Those that are . sem1-nekton1c crawl on

;-or sw1m around p]ants feed1ng on the plants as well as organ1c detr1tus
Those that are benthic forms craw1 on or burrow 1nto the bottom sed1ment
(down ‘to 2 cm) and feed on organ1c detr1tus The dlfferent spec1es can
to1erate very d1fferent concentrations of chem1ca1 components in the water

In order to determine the phys1ca1 and chem1ca1 character1st1cs of

~ the aquat1c hab1tat that a part1cu1ar ostracode species occupj, the author
has, dur1ng the years 1965 to 1976, samp]ed 6720 stat1ons across Canada

_These autecological data are presented here for the three species to be

d1scussed (Tab]es 2, 3, 4).

‘ Method of collection and preparation. During September of 1975, Dr.

C:I; Dell collected sedimentvsamp1es from the sediment-water interface
of Lake Erie, for sedtmentologicalland mineralogica1'ana1yses. Of the
foor Shipek grab samples obtained from each of the 150 stations, one was
| used for the study of mineralogy and shelled invertebratesQ--The'sediment

was wet-sieved immediately after sampling using large diameter sieves retainino




all fract1ons greater than 63 mlcrons ~The residpe wasvbven-dried and
then dry-sieved into fract1ons of >2000 m1crons 2000 to 250 U, and
250 to 63 u. Pr1or to wet-s1ev1ng of the samp]es, the water wh1ch re-
.mained in the.Sh1pek bucket was decanted. Free- f]oat1ng or non-attached
QOrganisms were'probabiy Tost at'this time. Also, a pressure wave may
precede the Shipek sampIer if 1owered rap1d1y, thereby sweep1ng away some
of the semi-nektonic’ organ1sms and the organ1c floc above the mud-water
_-1nterface, as has been descr1bed by S]y (1969) and Br1nkhurst (1967)
| ' For each sample studied, the state of 11fe for each spec1es was
o recorded as 11ve or-foss11 (empty shell). Twenty percent of the stat1ohs

centained 11ve specimens. Of all the spec1mens co]]ected 14 percent were

"13‘ alive with ha]f of these belonging to the spec1es Candana caudaza The

A1dent1f1cat1on of'the species for each sample is g1ven in Delorme (1977b).

~ Table 1 lists the ostracode species recovered during the 1975 cruise.

DISTRIBUTION OF THREE IMPORTANT OSTRACODE SPECIES

 Candona cqudata. The distribution of shells of Candona caudata
(Fig 1) appears to be uniform. The d1spersa1 of 11ve specimens; however,

is restricted to the m1dd1e part of the centra] basin and the north shore

) of the eastern basin.




- Candona ‘caudata -

':';.

Cytherissa lacustris

 STATION WHERE SPEC|ES OCCURS.

AREA WHERE SPECIES FOUND ALIVE
: \_\\\\ IN 1975. . | o

\— SANDUSKY BASIN -

Candona subf"r‘iangulafa

® ASHTABULA
PFAIRPORT ’

FIGURE 1. DISTRIBUTION OF THREE OSTRACODE SPECIES IN LAKE ERIE.




V’ ' o . ' o - - Relative Occurrence

. L1fe Western Central Eastern
Species Cyc]e , - Basin  Basin _ Basin.
Candona caudata M 625 80% 6%
Physocypria globula M o 50% - 9% 47%

- Tsocypris quadniésetosa M 42y R L A b
 Candona. acuta M e 3w
Candona eriensis Y? k% % 4%

- Darwinula z_.stevemo'm'. '. M S s2% e )
| | 38 3% 1%

. Physocypria inflata Y? | 3%
Cypridopsis vidua e sy 4% 2%
. Candona nawsoni M - 15% 6% 4T%
" Candona eliptica M e

Cytherissa Lacusinis Y 128 60% . 69%

| Limnocythere verucosa Y 2% 3% 14%

Limnocythere 4p. e 12% . 4% . 24%
. Phyz»bcyp/véa pustulosa M C 4% S ‘

| ‘ Candona tuincata ? 4y
o Candona intermedia M 4% 1% :

Candona erogmaniana M o s -48%

Candona candida M 65  17%

Candona faba 7 Co3%. 38%

Limnoeythene §riabiis Y 4 3%

. Cypria ophthabmica M o 3%

Candona subtriangulata Y - 55%

A T1Lyocyprnis bradyd | M 7%

Lunnocythme Lnomnwta M 3%

Limnocythene ornata . Y 3%

M - 10%

~ Limnocythere ps eudaae,téuwm |

Tab]é 1. Relative occurrence of ostracode spec1es wi th1n the three basins
regardless of state of life. '

* M — life cycle in terms of weeks to several months.
Y — Tife cycle in terms of one year.



‘ ' ; " Burns and Ross (1972) have 1nd1cated that anoxic cond1t1ons have been
prevalent in the 1ate summer and fall in the central bas1n Tab]e 2 1nd1cates

that the lowest. value of dissolved oxyqen tolerated by C caudaza is 2.3 mg/],

Parameter | o ~ Minimum ~ Maximum
i;%ﬁ " 'Bottom Water Temperature | ”s,z” o 3. 4 - 271.0%
fyk | Surface Water Temperature T 2 21.0%
Depth I TR . 05 . 189 meters.
~ calcium . a0 180.0mg/1
 Magnesiwm IR 0.0 - 292.8 mg/1
~ Potassium = _  N ;iiv»o.1 . 32.0 mg/1
4 sodium | 0.4 ©325.0 mg/1
. Copper 0.0 1.5 mg/1
£ ~ Dissolved iron 0.0 " 6.0 mg/1
. Carbon dioxide 0.0 -+ 10.0 mg/1
Dissolved oxygen ) L 2.3 14.0 mg/1
'Bicarbonate | o a 645.4 mg/1°
Carbonate o o 0.0 £180.0 mg/1
. * Chloride 0.6 70.0 mg/1
¥ Sulphate 0.0 -1350.0 mg/1
b ~ Orthophosphate 0.0 1.6 mg/1
i pH ) 5.2 9.4
" Total Dissolved Solids 20.6 2054.1 mg/1
| | 4.0 1800.0 umhos

Conductivity

Table 2. Autecology of Candond.caudatd based on 485 samp]ed'stations col-
lected by the author from Canada.

and on- this basis it seems that the species should hbt be living in the
* central basin. However, table 1 shows that the Tife cycle for this species

is fairly short, thereby allowing it to become 1oca11y extinct fof a short




perfod of time. Unhatched eggs. that rema1n can survive anoxia and propagate ‘

the species at some 1ater t1me when anoxic cond1t1ons have d1sappeared

Cytheniaaa Zaegétn£4. 7Tab1e'1'shows‘a'high percentage of,CythéniAAa

Lacisinis oceurring in the central and eastern’basinS» “Cythenibaa Lacusinis
is a benthic form and Tive spec1mens were not 1ost with water decanted from
V.the Shipek samp]e, however, f1gure 1 111ustrates that the spec1es was not
found 11v1ng in these basins except for four small localities. It is c]ear‘

from}tab]e 3 that'depth has not limited the species in Lake Erie.v The Tower

Parameter R o : Minimum “Maximum
Bottom Water Temperature 3.7 ©23.0°C
Surface Water Temperature 5.0 25.2°C
~ Depth 0.6 ‘181.4 meters

~Calcium 2.0 149.6 mg/1
Magnesium ..0.0 16.8 mg/1
Potassium - 0.0 21.6 mg/1
Sod1ium 0.3 30.7 mg/1
Copper | -0.01 "'0.4'mg/1
Dissolved iron - 0.0 3.9 mg/1
Carbon dioxide 0.0 10.0 mg/1
Dissolved oxygen 3.0 13.4 mg/1
Bicarbonate 3.7 ~.183.0 mg/1 -
Carbonate 0.0 14.4 mg/1
Chloride 1.6 £ 33.0 mg/1
Sulphate 1.0 - 55.0 mg/1
Orthophosphate 0.0 0.5 mg/1
pH. - | 6.4 8.8
Total Dissolved Solids’ 1.2 215.0 mg/1
Conductivity 25.0 .

370.0 umhos

Table 3. Autecology of Cytherissa Lacusiris based on 281 sampled stations
~ collected by the author from Canada. : '



1imit of- d1sso1ved oxygen requ1red by C. Zacuainxa is 3 mg/] As.wasipointed.

out by Burns and Ross (]972) Tower levels of d1sso]ved oxygen than this

- have been atta1ned over most of the centra] bas1n nyhen444a.£acu42n4a

d1ffers from Candona caudata because 1t has’ a 11fe cyc]e wh1ch approaches

or goes beyond one year in duration. Consequently, the spec1es can become

‘_1oca]1y ext1nct if the adults are killed off by the deve]opment of anoxic

cond1t1ons Unhatched eggs will develop 1ater when the area is reoxygenated,

" but the naup111 will be killed off the fo]]ow1ng year. 1f anox1c cond1t1ons

| develop- every summer in that area. An excel]ent examp1e of th1s 1s the
Sandusky Basin Which is known to go anoxic each year (Burns, ]977, persona1-

,.communication) and which does not evenrshowethe presenoe'of empty shells’in
the 1975‘survey (Fig..l). Howeier, the rest of the centnal basin does not

B gohanoxic'every yean‘(Hendendorf, C.E., 1977.‘ CLEAR Téthnica] Reoort no. 59) -
and Cyihen{aaa Lacustrnis has existed in these‘parts recently. From analyses

of cores from the centra1 and eastern basins,'Benson7and”MacDona]d (1963)
have shown that Cythentaaa Racustnis has been a common const1tuent of these :
bas1ns for many hundred of years prior to the deve]opment of per1od1c oxygen-

1ess conditions.

Candona aabiﬁianguzaxu. Fossii.sheiis of Candana'aubtnianguﬁaxh
are restricted to the eastern basin (Fig. 3). Depth_coqu not have
restricted:the soeCies to the eastern basin, because auteeo1og1Ca1 data
(Table 4) indicate that C. subtriangufata has a depth range of 7.6 to 273
meters. If depth were the single controlling facton, this species would
‘then have existed in the central basin and perhaps even the western basin
(maximum.depth 10 meters), as indeed it has_fn prehistorical times (Benson

and:MacDonald, 1963). More restrictive than depth, however, is.the minimum




Parameter - . Minimum - Maximum

Bottom Water Temperature _ 2.6 - 19.2°%
Surface Water Temperature = o : 2.2 . 28.0°C
Depth o 7.6 . 273.1 meters
Calcium 3.3 '7 22,5 mg/1
Magnesium 0.7 7.5 mg/1
Potassium - 0.0 1.2 mg/1
Sodium 1.0 4.3 mg/1
“ Copper - 0.01 0.3 mg/1
Dissolved iron | . 0.0 0.5 mg/1
~ Carbon dioxide - 0.8_‘ 12.0 mg/?
Dissolved oxygen 5.6 - 13.4 mg/1
Bicarbonate 8.5 '97.6 mg/1
Carbonate ) 0.0 . 0.0 mg/1
Chloride 1.2 7.8 mg/1
Sulphate 0.0 12.0 mg/1
Orthophosphate 0.0 0.5 mg/1
pH | 6.1 81
Total Dissolved Solids 2.9 92.3 mg/1
.’Conduct1v1ty 44.0

106.0 umhos

- Table 4. Auteco]ogy of Candona subtriangulata based on 46 samp]ed stat1ons
o co]]ected by the author from Canada.

requirement of 5.6 mg/T disso1ved 6xygen for the species. Ciearly, oxygen
" values bf lower.than 5.6 mg/1‘have_been frequently attained for the western |
and cenéra] basins,fthereby causfng ektiﬁctibn because the species has a
life cycle wh1ch approaches or exceeds one year in duration (F1g 1). Con-
sequently, successive generat1ons were 1mpeded from deve]op1ng because of
recurring conditions of low oxygen concentration. 'A1though the'eastern

basin is not considered to become anoxic, dissolved oxygen concentrations -




_.kasi1ow as 1.6 mg/1 tor certain‘areas 5%7the basin have been”observed (Burns
et al., 1976). Th1s would be suff1c1ent to cause an annua] extinction of
Candona AubtntanguZaxa If these Tow values recurred on an annual basis,
then the spec1es wou]d have become ext1nct, however, it probab1y has not
even yet occurred on a ba51n-W1de bas1s :

In 1963, Benson and MacDona]d stud1ed the fossil ostracodes of
severa1 cores co]]ected in 1961 from the centra] and eastern bas1ns of
Lake Erie. They found‘that 1n the eastern ba51n, Candona-aubtn&angulaza B
had been present for a long per1od of time (probab]y several hundred years).
.‘A1though they stud1ed four cores from the centra] bas1n, they only reported
on two from a]ong the south shore. One short core, north-west of Ashtabu]a,
did not contain C. subtiangulata. In the other core, north of Fa1rport
Harbor,'the»species was present:in the 1ower‘ha1f; unfortunately the top
half of the core was either lost or not‘analyzed. ‘Regardless‘of the shells
recovered from these’tWo.cores, indications are that the species}did exist
~in at least part of the central basin during its history. This would indicate
that some major'chemical.and/or physica] changes-occurred in.the central
basin during the last hundred years causing the species to become extinct
a long time ago. Analyses of further.cores;fOr the centra1 basin taken from
all over the lake would help determ1ne when these changes took place, as

- well as attempt to 1dent1fy the changes that took p]ace

(G



L treernBid

11

~ CONCLUSIONS

Changes in the ostracode bottom fauna have been brought about
by chemical and/or physical changes in Lake Erie during the life cycle
-of the individual species. Repetition of these chemical and/dr physical
changes have brought about a permanent change in the ostracode fauna.
‘It is not possible to determine the éhemica]»and/or physical changes
whfch have brought about the changes in the fauna. This is because
‘chemical and physical data of the aquatic habitat were not collected
at thé time benthic fauna was.collected. These data are important because
of the fo]]owing,éna]yses which can be carried out:

1. Determine whether or hot the parameter in question (e;g.

- disSo]véd oxygen) is within the minimum-maximum range for
the species. If specimens of the species are alive and the
parameter is withih the range, then the parameter in this
situation is not limiting. If species are fossil (empty
shells) and the parameter is outside the range, then the
parameter was limiting; if the parameter was within the
range, then some other parameter(s) was limiting.

2. If the specimens of the species are found alive but the
parameter (e.g. dissolved oxygden) i§ found outside the known
range for the species, then the value of the parameter should
be considered to be a new piece of information which extends

the range of the parameter for the species.




This points out the need for analyses of chemical and physical
data at the time of collection of the benthic fauna. This report would
have been more pertinent to chenges that have teken place if these data
had been collected on this and previous cfuises. The study of bottom
fauha for the sake of studying the distrfbetion of the benthic forms, before
the study of the ecology (the relationship between the species and the
Lake Erie habitat), is 1ittle more than useless. It does not allow one
to determine the cause and effect relationships between organisms and
ité habitat, and eventually the feod_chéie and the aquatic environment

“l ake Erie".

1la
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