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" INTRODUCTION

Agquatic isopods of the genus Asellus have long
been known as a characteristic component of the pollution
fauna in lakes and streams (Moon, 19573 Ellis, 19613
Keup et al., 1966; Klein, 1957). Suprisingly, very few
studies have made more than passing reference to isopods.
or have attempted to use them as indicators'of'environ—
mental guality. ITife history studies are similarly lac;ﬁ
king. @and as a result, little is known about the ecology
and 1ife histories of many species,

A major factor that has 1mpeded research for many
years is the confu31on that has existed concerning taxonomy.
As late as 1969, there was no kxey in existence that could
reliably separate species of the genus Asellus. As of 1976,
there is still no known key that can separate ‘species of

- the genus Lirceus other than by geographical location.

As s result, the identity of even the common spe01es has

~been confused and.older.literature is often dlfflcult to

1nterpret. - ‘ : : C e
The .objectives of this study were to 1nvest1gate.

1) the seasonal distribution and den51ty of Asellus '

racovitzai recovitzai Willisms in western and central Lake

Erie, 2) factors affecting this d;strlbuﬁlon such as

oxygen, current, depth, food sources, sediment type, pH,
.caleium, and total dissolved solids, 3) seasonal pop-
ulation dynamics in Lake Erie 1ncludlng a size frequency
distribution, 4) some as pects of 1life history and ecclogy
and, 5) the potential of 1sopods as indicators of envir-
ormental quality.




_MATERIALS AND METHODS

Field Methods
The benthos samples used in this study were collec-
ted as part of an ongoing study of the effectiveness of

recent cleanup efforts in controlling eutrophication in
Teke Erie., I am indebted to Dr. C.E. Herdendorf and the
Center for Lake Erie Area,Researchhfdr allowing my use of
these semples and other data from this study as a basis
for this thesis. | SRS '

-~ Samples were taken at 52- stations located in western
end centrel Lake Erie.during four cruises in 1975. (Fig. 1
and Table 1). The date of each cruise was as follows:
Cruise 1- March 29-April 25, Cruise 2- June 9-June 16,
Cruise 3~ July 13:July 24, and Cruise 4~ Augus? 27-Septem--
ber 5, 1975. Two samples were taken per station using a
ponar grab sampler which sampled .055 square meters.
Samples were then washed through 2 large sieve with 425 mm
mesh (U S, soil series #40) and preserved in 5-10% formalin.

.Iakoratory Methods

' After several months of storage, samples were stained
with rose bengal in the laboratory and then rewashed
through a #40 sieve. The sample was then placed in white
~enamel pans and organisms were hand picked under bright
light by the author. The organisms were then preserved in
.TO% ethyl alcohol and 1ater counted end identified.  .All
numbers were expressed as the average number of organisms

per square meter.
Identificetion

Isopod specimens were placed in a petri dish with
alcohol and observed at 9X under the dissécting micro-
scope. A fine pair of forceps and dissecting needles were
then used to dissect off the right gnathopod, right first
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.
. Table 1
STATION LOCATIONS

" STATION LATITUDE N. LONGITUDE W.
23 42 02t 18" ~ BO 27+ 06™
24 42 05' 54 80 29 OO"
25 ST T2 140 540 80 33' 36"
26 42 24* OO" 8038 12*»
27 : 42 32' 54" . 80 45" 30"

. 28 = 42 35¢' 30" . 81 01L* oon
29 42 36! 18" 81 17' 54
30 . 42 25 48" 81 17' 54"
31 : ‘42 15t 12" - - 81 06 24"
32 , 42 04" 54" 81 00' 42¢
33 41 55' 54" - 80 55' OO"
34 . 41 50' oO" 81 08t 54"
35 41 45 48" 81 23' oo

36 41 56! 06" 81 28" 42%
37 : © 42 06 36" o 81 34' 30V
38 ' 42 161 54" 81 40! 18»
39 7 .- 42 21t 30" 81 42 24w
40 T42 11t 30v ~ 81 55! 18"

- 41 42 08' 06" 82 08 24n
42 741 57 B4 82 02' 30"
43 _ 41 47 18" 81 56 42¢
44 - . .41_31: 481: . 81 42:1 30::-
45 . 41 36' 24" 81 53! 48"
46 41 401 54 . 82.05' 12"
47 - < 41 50% 18" g2 12' 48"
48 42 02! 48" 82 21" 54n
49 41 55 54T 82 241 30V
50 41 481 48" 82 24 30"
51 . 41 38' 30" g2 24+ 12"
52 . ' v41 31 :_54u . . 82 o271 12n
53 S 41 25 12" 82 30' 12"
54 o 41 34' 00" 82 38+ 02
55 41 44 18" 82 44' O0O"
56 41 54 42 82 50t 24"

- 5T A1 49V 54" 83 O1' 06"
.58 , A1 41 06Y . 82 56 00"
59 A1 43 36" 83 09*' 00"
60 ) 41 53 30" : 83 11* 48"
61 . - 41 561 48" 83 02 42v
65 41 39' oov 82 44t 00"
66 41 581 oo 82 40' oo™
67 41 40 oo™ - 82 52t oo"
68 ' 41 457 00" - 82 51+ oO"
69 : 41 33' 00" - 82 51t o0} .
70 ' - 41 46 oO" ' 83 20' 00
71 42 18t Q0" 81 22t 00"
T2 41 57+ 50" 81 11t OOV
73 41 58t 40" 81 45 25"

4 41 200 o0® . 82 35' 00"
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mable 1 (continued)

STATION LATITUDE N.
5 . 41 54* oQO"
76 ’ 41 36' 30"

T 41 39 30"

LONGITUDE W.

83 18+ oov
83 04+ OO"
82 491 36"

g3
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and second pleopods, and the right uropods of an adult
male specimen (Fig. 2). These structures were mounted
on slides in glycerin and observed at 100X and 440X under
g monocular microscope. o

The endopodite of the second pleopod was often dif-
ficult to get into viewing position and often had to be
flipped over and manipulated. Care was taken to avoid
distortion that cen occur during mounting and/or clearing..
1f a commercisl mounting media is used, it should be chosen
.carefully to minimize contraction and shrinking during |
clearing. Williams (1970) recommends that 707 ethyl alco-
hol or water be used in temporary mounts. The author,
however, found this to be unsatisfactory due to rapid
evaporation under microscope heat.

Sex Determination -

The sexes of a number of isopods from each crulse was
determined at 9X and 27X under the dissecting microscope
(Table 2)., Orgenisms were first measured and if found to
be less than 4 mm or in poor condition, characterized as |
unidentifiable. Organisms smaller than 4 mm were extremely
difficult to categorizg due +to incomplete development of
key structures. '

Females dlffered from males prlmarlly in the strucn
ture of the first paraeopod and the second pleopod. In

- males, the first paraeopod is enlarged and clawlike whereaé

the female structure is small and 1ndlst1pct. However, v
this character was not used due to the prevalence of mis-—
sing limbs and the'incomplete development of this structure
in smaller orgenisms. A much more reliable characteristic
is the structure of the second pleopods. In males, the
‘endopodites of the second pleopods are greatly modified to
form a copulatory structure not present in females. In ~
addition to this, the first pleopod is gbsent in females
end present in males. To alleviate confusion, the "first"
pleopod in females is usually referred to as the second



}:— — 3:d plecood

—n — vropod

3

) E X
Tip of endopod of'second.pléopoé : second p1e0p0§

A. racovitzai racoviizoti.

(modified from Pennak, 1953; williams, 1970)

Figure 2: Structures of Asellus
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pleopod (Williams, 1970). The presence of oostegites in
females is also an unmistakable characteristic.

Length Measurements

Isopod lengths were measured under a dissecting micro-'
scope o the nearest tenth of a millimeter. The organisms
were straightened and measured ventral side down from the
anterior margin of the cephalothorax to the postgrior margin
of the telson exclusive of the uropods. All measurements
were performed at SX using an ocular micrometer calibratéd
by the author w1th a stage mlcrometer. Measuremenbs of
greater accuracy than 0.1 mm Were deemed 1mpractlcal due to

- intrinsic error in callbratlng the ocular mlcrometer and the

" fact that 1copod 1ntersegmental muscles were in various
states of relaxatlon end contraction thus effectlvely
.:lengthenlng or shortenlpg the organism. Obviously leng-
“thened individuals were not- 1ncluded in the size frequency
distribution. ' S S SRR
Egg and Immature Counts ' ’
Egg and 1mmature counts were generally begun by close-

1y inspecting the marsupiuvm for demage. Organisms with
damaged marsupia were not incorporated into the data due ﬁo
the possible loss of eggs and young. The marsupla in un-
demaged specimens was carefully teased open using dissec-
ting needles and eggs, embryos, and young were’counted:
under 9% or 27%. Eggs and young were then carefully washed
back into the original vial so as not to invalidate bio-
mass data yet to be teken. - A

Biomass ‘

The dry weight biomass of imopods at several statlons
‘was also determined. Three groups of four clean, six
dram vials were each placed in a separate petri dish cover.
The petrl dish cover facilitated removal of groups of
vials from the oven without excessive handling with forceps.
The vials and dishes were then placed in the-oven for
three hours at 40 C to evaporate any excessive moisture
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in or on the vials. The oven was then turned off and .
left to equilibrate with room temperature. Vials were
removed in groups of four and individually weighed to
0.0001g on a Mettler Macro Balance Model #15 which was
"gcecurate to 0.00005g. TForceps ‘were used in the handling
of all glassware that was to be weighed. Organisms,
which were preserved in 70% ethyl alcohol, were then
placed in the appropriately 1abelled vial either by man-
‘pal picking or rinsing with alcohol. Vials were then
heated at 40 € for 24 hours. After this time period, the
oven was turned off and the vials removed and weighed in
the manner described above. It was evident that some .
vials with a2 large amount of organisms were not yet dary.
As a result, the vials were again placed in the oven and
dried and rewelghed until no significant weight loss was

noted.

Food Studies
The guts of several isopods were removed under the

dissecting microscope, cut open, and mounted on slides in
alcohol - The contents were then exemined under a monocular
microscope at 100X and 440X.
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LITERATURE REVIEW

The history of aquatic isopods in Lake Erie is a
subject upon which very little has been published.
Consequently, it is almost impossible to evalvate changes
that mey or may not have taken place in distribution,
number, and possibly species in Take Erie.

The first deepwater isopods referred to in Leke Erie
were collected by W.P. Hay during the late 1890'S>(W00d,
1953). No reference can be found %o the exact date. .
These specimens were identified by Hay as Asellus communls

and deposited in the United States National Museum.
Studies by Wright et al., in 1929 and 1930 (1955) and
Shelford and Boesel (1942) made no reference %o 1sopods
as being part of the fauna. However, during 1952 Clemens
collected a large number of isopods in 90 feet of water
near Rondeau Harbor, Ontario. Tt was stated by Clemens
that the isopod was an important part of the fauna there
(Wood, 1953). |

As part of his Lake Erie benthos study of 1953,
Kenneth 1 ood noted that isopods were present at ten of his
stations in western Take Erie which were 21l east of a line
south of Point Pelee. Specimens were sent to J.G. Mackin
who distinctly separafed this species from Asellus communis

+hus casting doubt on Hay's original identification.

The isopod in gquestion was found by Wood to be most preva-"

lent (86/10 llters of sediment) in poorly gorted silt.

An average denth of 15.6 meters was noted for the 1sopod

with 2 renge of 13.5-17.5 meters (Wood, 1953). ,
During the 1963-64 U.S. Department of the Interior o

" investigations of Lake Erle, isopods were commonly noted

- ¥

in the central basin and to some extent in the western
basin. A distribution map compiled from approximately
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+en cruises shows 2 distribution pattern guite differ-
ent from ones obtained in this study. ‘This will be dis-
cussed further in another section. The isopod collected
during the 1963-64 study was identified as Asellus
militaris. This was probably a misgsidentification since
A. mllltarls, now known as A. intermedius, has never been
found in the lake by other investigators.and no rellable
key existed at thet time which could dlfferentlatg species.
Nevertheless, the study did indicate that isopods were a

characteristic fauna of the vmoderately polluted zone" |
where only a few types of ofganisms could survive in the
ngoft, shifting bottom organic sludge blenket" (U.S. Dept.
of the Interior, 1964). The study also concluded that
isopods may have been effectively isolated from predators
and could thus reproduce in large numbers. '

A near shore fauna study by Veal and Osmond (1968)
noted isopods in western and central Lake Erie near the
Canadian shore. Asellus sp. Was found a2t 29% and 5% of
t+he stations in the central and western basins respeé—
tively and ranged in depth from 5—18 meters.

During a study by Britt et al., (1973) Asellus sp.
was noted in very small numbers (1/m2) at 2 station
northwest of South Bass Islend and at another east of
Middle Bass Island.

In 1970, the 1dent1ty of the Lake Erie isopod was
finally elucidated in Williems' revision of the North
American epigean spec1es of Asellus. Specimens of the
'lSOpOd collected by J. Hiltunen in 1963 were identified
as Asellus racovitzail rgcovitzai Williams (1870) as were

specimens from Lakes Ontario, Huron, and Superlor.

History of the Subspecies

The holotype of Asellus racovitzai racovitzai was
collected by W.P. Hay at the edge of the Potomac River
near Vashington, D.C. on March 15, 1836. Specimens
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were placed in the United States National Museum and
identified by Racovitza in 1920 as Asellus communis Say.

Racovitza provided an excellent description of these
organisms but it seems that his decision to fegard them
as Asellus communis was quite arbitrary (Williams, 1970).
According to Williams, 1t appears that Racovitza did not

even site Say's original description of the species in
1818 and named the organism on the basis of geographical
gimilerities. Unfortunately, Say's original material |
could not be located to compare with Racovitza's descrip-
~tion. It was thus necessary to create a neotype of
Asellus communis. Collections were made by Willisms in

+he sres described by Say in 1818 and a species quite
different from Racovitza's 1920 descripiion was noted.

It was, therefore, decided that Racovitza's description
was indeed a new species and was nemed Asellus racovitzai

racovitzai by Williesms in 1970. The other isopod collected

at this location is now the neotype of Agellus communis.

Geographical Dlstrlbuulon

Asellus r. racovitzal is the dominant spe01es of iso-

pod in the Laurentian Great Lakes and is most common in
1ake Erie and Lake Ontario. In fact, this may be the.only
. gpecies of Asellus found in the Great Lakes with the excep-
tion of one specimen of Asellus forbesi found in Lake

Huron (Williams, 1970). Asellus has been collected from
20-42 meters in the Great T,akes but may also be found in

creeks, rivers, ponds, small lakes, and swamps. This
particuler subspecies is most common in the northeastern
United States and southeastern Canada but has also been
found in Washington and Indiana (williams, 1970). As of
1970, the subspec1es had been found in the following states
and areas: Indlana, Maryland, Massachusetts, Mlchlgan,
Vermont, Washington, D.C., washington, and Ontario.:

During 1972, several new localities were reported by
Fleming. Suprisingly, these included Quarry cave and
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TLawson's cave in Tazewell county, Virginia. The sub-
species was also reported from Pulaski county and Roanoke
county, Virginia. This was the furthest south that the
subspecies has ever been reported end the first time that '
it has ever been found in caves. Williams (1970) should
be consulted for a more complete listing of localities « -
where collected. - ' o
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RESULTS

Sex Determlnatlon .
_The data of Table 2 indicate a numerical super10r~
ity of females over males during March 29-april 25, 1975.
When ﬁested with Chi square, the null hypothesis that the
number of males equal the number of females was rejected

‘st the 0.05 probability level. During this period, females
comprised approximately 68% of the population as compared to
only 32% males. The remaining months of the study had much o

more even numbers of males and females and when tested w1th
Chi square, the null hypothesis could not be rejected.
However, due to the small size of the sample these daba
should be viewed with caution.

TﬂﬂeZ

Number of Males and Females Collected
Durlng Random Sampling of Cruises 1-4 1915

Date - Males Females - Unknown
March 29-April 25 11 24 . -7
June 9-June 16 11 12 g
July 13-July 24 8 u s A
" pug. 27-Sept. 5 9 8 39
Depth

A mean depth of 18.3 neters was noted for all sta~ , ..
* tions posessing Asellus Stations 31,32,33,34, and 36, |

- which con51stently had the highest numbers of the organism,
had a mean depth of 21.1 meters. Both of these values are
much higher than Wood's 1953 data which proposed an average
depth of 15.56 meters for stations posessing Asellus.
Wood's stations were, however, largely confined to the
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shallower western basin and there have been significant
‘depth increases in both basins since 1953. ‘

Size Frequency Distribution

Cruise 1: TFemales with marsupia were found to have
an average length of 6.1 mm (Table 8). The highest num-
ber of orgenisms was found in the 6-7 mm size range.
There were no orgsnisms noted in the 1-2 mo size interval
thus indicating low reprodumction in the preceding winter
months. (Fig. 13). BEggs were irregularly rounded and
approx1mately .3 mm in diameter.

Cruise 2: The majority of organisms (26 :2%) again
fa1l within the 6-7 mm size interval. An average length
of 5.8 mm was noted for females with marsupia. Eggs,
embryos, and young were noted in the marsupia. Well
developed young approximately 1.1-1. 2 mm in length were
found to still be in the marsupium. '

Cruise 3+ There has been a radical change in size
frequency from June to July- (Fig. 13). The majority of
orgenisms (41.3%) now fall within the 2-3 mn size range..
The number of isopods in the 1-4 mm size range has in-

_ ereased from 9.6% and 9.0% in cruises 1 and 2 respectively
t0. 55.9% and 67.7% in cruises 3 and 4 (Table 7). This is
obviously due to the emergence of a 1arge number of young
which must take place in mld June to July and last until
late August or early September. The number of females w1th‘
marsupia declined to only 7.3% of the total populatlon.

_ Cruise 4: The number of females with marsupia has
now dropped to only’3.3% of the total population; ‘Repro-
duction has slowed appreciably but young are gtill emer~"
ging. The number of larger orgeniems (7-12mm) has
significently decreased from 18.4% in cruise 3 to only
4.4% in cruise 4 (Table 7). -

The largeot male isopod collected was 11. 9 mm end
the largest female was 9. 9 mm.
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Biomass _

Biomass data obtained during +his study indicated =a
varience in weight during different times of the year.
During March-April and June an average ary wéight per
organism of 1.7 and 1.6 mg were noted respectively (Table
5). - During this time period, the biomass of isopods at
some stations was estimated by the author to comprise
approximateiy 30-50% of the total benthic biomass. A%t
the majority of stations, however, the biomass of isopods
is relatively insignificant. During July and September,
~ populations were 1argély,composed of young organisms and ‘
‘weights of ,8‘and .9 mg per organism respectively Were'notedw
(Table 5). It should be pointed out that 211 of these
weights may be artificially low due to loss of weight in
preservation and loss of limbs during sorting, measuring,
and sex determination. ) , ) o | '

The highest biomass values obtained were at station
33 during cruise 2 andiwere calculated'to be 10.6 kg/hec-
tare. '

Other Members of the Faunal Assemblage

A number of other organisms were noted in association
with Asellus. These were identifed by Dr. N. Wilson Britt
as part of the Leke Erie Nutrient Control Study of 1975.
The suthor is indebted to Dr. Britt for allowing the use
of this data. The list of organisms was &8s follows:

Phylum Arthropoda , .
-~ (Qlass Insecta ' _ ' K
" Chironomus (Chironomus) plumosus -
“Chivonomus (Chironomus) ripariu
Chironomus (Cryptochironomus) SP.
Tanytarsus sSP.
Microspectra: SD.
Procladius Sp.

Coelotanypus Sp.
Heterotrissocladius Sp.

Class Crugtacea
Cammarus fasciatus
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Phylum Mollusce
Class Gastropoda
Valveta sincera
Valvata tricarinata
Amnicola sp.

Class Pelycypoda
Sphaerium sp.
Psidium sp.
Phylum Annelida | : ' L
Class Oligochaeta (report pending by A. Pliodzinskas)

Class Hirudinea
Helobdella stagnalis
Helobdella elongata

Phylum Platyhelmlnthes
Class Turbellaria
Order Rhabdocoelida?
The relative frequency of occurrence of these organisms

at statlons with and without Asellus is glven in Table 9.

Food Studles
, Guts from Lake Erle‘s isopods were found to contaln

a large number of the desmid Tetraedron and the chloro-
phycean"Pedlastrum pieces of cledocerans were also fairly
common as were the palmelloid stages of algae and unidenti-
fiable debris. Filamentous algae fragments, Anabaens, fish
scales ‘eilt and sand, and diatom frustules were also .
occasionally found. The majority of material Was organic .

debris of no recognizable form.
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Table 3

Mean Number of Asellus T. racovitzal

Per Sguare Meter

Station  Crmise 1  Cruise 2  Cruise 3~ Cruise 4
24 28.5 — 19.0 -~ 57.0
27 ~19.0 —— - | 195.0
29 28.5 - — - 114.0 .
30 19.0 19.0 - o
31 28.5 - . 114.0 399.0

32 28.5 313.5 9.5 . 19.0
33 - - 9.5 1187.5 . 123.5 ——
34 351.5 28.5 446.5 -
35 133.0 e e e
36 57.0 66.5  180.5 38.0
37 - - 19.0 -
38 9.5 38.0 47.5 . 38.0
40 38.0 - 9.5 19.0

s) 66.5 19.0 28.5 -

47 - '9.5 | - —
48 . 38.0 _— - 142.5
49 . 19.0 19.0 . ——

50 S —-— - 38.0 38.0 °
51 == -- 9.5 ==
53 —— — 9.5 —

68 - 19.0 — R

13 - - 9.5 | [ -
T4 - 9.5 - -—

‘78 19.0 - 57.0  161.5

79 - 171.0 AT.5 -
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Table 4

Calecium and Totel Discolved Solids at One

Meter Depth for Selected Stztions in Leke Erie* °

Mouth of Grand Off Grand Mid Lake
A River, Ohio River, Ont. Cen. Basin
ca (mg/1) 76.5 " 40.9 38.4
DS (mg/1) 373 © 198 430
Off Detroit Cleveland Mid Lake N.E. Western
'River' ' Harbor off Cleve. " Basin
168 490 202 162
5. Central Toledo
V. Basin Herbor
166 323
% Samples tsken from June 1-Oct. 30, 1967. Data from

Tnternational Lake Erie Water Pollution Board (1969).
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Table 5

Biomass of Isopods at Selected Stations
During Cruises 1-4, 1975

Cruise 1

Stetion  No. of Org.* Dry Weight (g)  Dry Wweight/Oreg. (£)
31 3 .0034 ©.0011
32 3 .0068 H .0023
33 1 .0019 . .0019
34 37 . .0719 - .0019
36 6 _ L0147 .0024
38 1 o .0006 -~ ,0006

: Mean=.0017

Cruise 2 ‘ _ _ ‘ :

3 0. -— : —

32 33 .0513 - L0016
33 125 1162 ~,0013
34 3 ' - ,0083 . .0028
36 T .0090 .0013
38 4 .0036 .0009

' Mean=.00L6

Cruise 3 | | -

31 12 - .0074 | .0006
32 1 - ,0005 | .0005

33 13 o L0157 - .0012
34 Y - .0024 ~.0001

36 19 .0225 .0012
38 5 .0059 L0012

| | Mean=.0008

Cruise 4 o .
31 917 (1 drop)  -0372 .0017

32 2 (inc.) .0014 . 0007
33 0] - ' -
34 o - —

36 4 .0022 . .0006
38 4 . 0026 . 0007

Mean=.0009
% No. of organisms equals the composite of two ponar grabs.
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Teble 6

_ Brood Size of Females Collected During
' Cruises 1-2, 1975

Cruise 1"
Pemsle length (mm) No. eggs  No. embryos = No. immat.

5.3 40 e -
5.4 - 38 _— ==
5.7 " 52 - —
5.8 53 - e
5.9 66 - T e
6.0 87 - -
6.5 82 - | —
6.7 19 -— -
7.3 96 -

Cruise 2 | S o

5.0 43 - —_—
5.3 45 - . -
5.3 31 - -
5.6 26 | . -
5.7 14 - -
5.8 - - 30
5.8 - - 34
6.0 -— 24 -
6.0 — - 25
6.0 — 20 _—
6.1 — 44 —-—
6.1 - - 20
6.3 81 _— -—
6.3 - - 37
6. - 79 —
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Mable T

Length Freguency Distribution, Cruises 1-4, 1975

Cruise 1

Tnterval Length (mm)

.99-1.99
1.99-2.99
2.99-3.99
3.99~-4.99

: 4099‘5099

5099—6099

' 6099"7099
.7099‘8-99

8.99-9.29

9,.99-10.99
10.99-11.99

Cruise 2

.99-1.99
1.99-2.99
2.99-3.99
3.99-4.99
4.99-5.99
5.99-6.99
6.99-7.99
7.99-8.99
8.99-9.99

9,99-10.99
10.99-~11.99
Cruise 3

.99-1.99
1-99—2099

. 2,99-3.99
.3'99‘4099

4099”5-99

5-99_6099'

Frequenc

< N O

12
25
42
49
14
21
11

45

11
12

% of Total
‘ S ON
2.1
T.5 .
7.5
17.2
30.1
19.4
12.9-
2.1
2.1
0

]
2,1
6.4

13.4
22.4
26.2

7.5
11.2

5.9

1.6

6.4
41.3
8.2
4.6
10.1

' 11.0
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Table 7 (dontinued)

Cruise 3
Intervel Length (mm)
6.99-7.99
7.99-8.99
8.99-9.99
9.99-10.99
10.99-11.99
Cruise 4
.99-1.99
1.99-2.99
2.99-3.99
| 3.99-4.99
4.99-5.99
5.99-6.99
. 6.99-7.99
- 7.99-8.99
8.99-9.99
9.99-10.99
10.99-11.99

Total Number of Orgenisms

Cruise 1- 93
Cruise 2- 187
Cruise 3- 109
Cruise 4- 90

Frequency
4

S~ U W

10
31
20
15

O O N - O

of T

otal

W W N W
L )
3 o 1 =3 =3

11.1
34.4

22,2

16.7

44
6.

1.1

2.2

1.1
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Table 9

Other Organisms in Association with Asellus -

No. of Stations No. of Stations
in Association not in Association
Organism with Asellus ' with Asellus
C. plumosus : 24 36:
~ C. riparius 23 | 39
C. (Cryptochironomus)sp. 4 14
- DPanytarsus sp. 7 T ‘ 5
Procladius sp. ' 17 | ' 32
Coelotanypus SD. 2 20
Heterotrissocladius sp. 2 4
Gammarus fascilatus 2 6
Valvata sincera 2 5
Valvata tricarinata 1 1
Amnicola sp. 1 2
Helobdella stagnalis 5 11
Helobdella elongata 1 6
' 21 27

Turbellaria’

rsellus was found at 28 stations out of a totel of 83

stations sampled.
Data on Sphaerium sp. and Psidium sp. were incomplete.
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DISCUSSION

Dlstrlbutlon and Density

Analysis of samples taken during cruises 1,2 3, and
4, showed that Asellus was predominantly found in the
central basin (Figs. 3,4,5,6,7, and Table 3). Only small
numbers of the organism were noted in the~western hasin

~and these wére generally restricted to the Basgs Island
area and areas south of Point Pelee. This tends to be
supported by previous studies (Wood, 19533 Britt et al.,
19733 Herdendorf, 1973b; 1974) which found only very low
numbers of Asellus west of a 1ine south of Point Pelee.
The reason for the lack of Asellus in the western:
basin is unclear but may be related to an excess of wave
orbitsl energy acting upon the sediment of that basin.
High inputs of fine grained sediments into the basin
greatly overbalance the output into the centrel basin.
There is also a general deficit in coarser materials.
There is, therefore, a resultant lack of eguilibrium be-
tween the texture of the sediment gnd the environmental
energy working on it. (Thomas et al., 1976). As a result,
mixing and resuspension of sediment occurs ‘which is followed
by redeposition. This mechanism appears to be supported
by trace metal and nutrient studies in which mixing of the
sediment appears to occur at sediment depths of 14-20 cm
in the western basin (Thomas et al., 1976). This mixing
may be due in part to bioturbation, however there is little
doubt that physical mixing is a very important process.
What this a2ll leads up to is the hypothesis that the sub-
 strate in the western basin is too unstable for isopod
colonlaatlon.‘ The food source of this deposit feeder, 3
nemely the surficial sediments, are in a constant state of
turnover and flux which may render them unavailable to the
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organism. _

Near shore areas in both basins were not sampled
during this study and consequently leave a gap in the
data. The organism has, however, been collected from
beneath large rubble along the shore of Gibraltar Island
by the author and is probably present at many other neesr
shore locations. : ‘ o

The highest densities of Asellus were con51stent1y
found in the area northeast of Falrport harbor and west of
Ashtabula in the centrsl basin (Figs. 3,4, 5, and 6). The
most probable reason for this is food supply. Food supply
for invertebrates is generally the dominant controlling v
factor that influences productivity and population dynamics
in a freshwater benthic community (Hall, 1970). Ellis
(1961) noted that A. intermedius was found in highest num-

bers approximately one hundred yards dovnstream from =a. . .
sewage outfall. MNoon (1957) stated that A. aquaticus has
been noted in Europe as a characteristic animal in areas
of fairly severe organic pollution. This suggests that
sewage’ is a 1likely food source for isopods. Stations 33
and 34 consistently have the highest numbers of Asellus

in Take Erie and are close enough to shore to experience
the littoral drift of sewage along the southern shore.
This area also posesses large populations of Ollgochaeta
which rangedin numbexr from approx1mate1y 5000/m2 near shore
to 2000/m2 during a 1973 study (Herdendorf, 1973b). These
values indicate higher orgenic content closer to shore.
Densgities of Asellus just north of the area are also high
fdvrlng different times of the year and may be due to the )
transport of material originating on the southern shore

. 40 the northern shore by open lake currents.“ FR

Currents . .
Subsurface currents in Lake Erie are generally the

least understood. They appear to be indirectly related

to wind driven currents and are also believed to be the
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result of seiche actlvity (Ohio Div. Geol. Survey, 1966)
More recent information suggests that they may be due to
thermocline elevation and depression as a2 result of wind
set up and the resultant internal seiche, and the sinking
and upwelling of water masses (Herdendorf, 19732). Bottom
current information has largely been ascertained by the use
of a bottom drifting device known as a sea bed drifter.
Upon review of data from drifter studies, it can be shown
that bottom‘circulation is of two general types: open lake .
flow and near shore flow. Several investigators have con-
cluded that open lake currents are regsponsible for the
transport of materials from the southern shore to0 the nor-
thern shore in a layer adjacent o the bottom (Ohlo DlV.
Geol. Survey, 1966).

Both open lake and near shore currents have an effect
on the distribution of Asellus. It should be realized,
however, that some of these currents may only occur during ‘
the summer when the lake is stratified (Herdendorf, 1973a).
The most important of these effects is probably the distri~
bution of a food resource. According to Stokes 1aw; par- .
ticles of a given density sediment through water at a rate
which is proportional to the size of the particle., Small
particles such as particulate organic carbon are therefore,
held in suspension in moving water and are deposited at the
bottom in static water (Wetzel, 1975). As already noted, '
the Asellidae prefer high organic content in sediments and
es & result should be more common in static water. When
" Asellus distribution is superimposed upon a bottom current'
map (Fig. 8) it is difficult to note this relationship. -
However, some stations such as 40, 41, 48, and 49 obviously
recieve deposition due to littoral drift end changes in
current @irection and Asellus is commchly fdund there. -
stations 33 and 34, as already mentioned, recieve a lit-
toral drift of sewaege along the southern shore. S

Aggregation of organisms due to rheotropic response
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4o current as dlscussed by Alee (1929) was probably in-
significant due to the slow velocities of bottom currents
and the fact that a current swept bottom is not conducive
to deposit feeding organisms. o R

Surficisl Sediments t
There is insufficient data available to the author
to attempt to correlate the distribution of Asellus with

surficial sediment type or organic carbon content in sedi-

ments, However, some general trends can be noted.
Asellus seems to be mdost common in post glacial muds

composed of soft, silty clay (Fig. 9). This area comprises

’ approximately 58% of the lake bottom and can be closely
correlated with areas of higher organlc carbon content-
reported by Thomas et al., (1976). This appears to be
consistent with the findings of Sanders (1958) who correl—
‘ated the distribution of several deposit feeders in
. Buzzaerds Bay, Messachusetts with the percentage clay.
Sanders concluded that this clay preference was due to the
- larger relative surface area of clay and the resultant - |
.blndlng of more organic matter whlbh is the food source of
dep051t feeders. ' ey

Asellus is 2lso found in glacial deposits along the
northern shore of Lake Erie which are characterlstlclyr
“low in organic matter (Fig. 9). .The reason for this is
unclear but the local effects of sewage and 1ndugtr1al
effluents may be important. Asellus was also occas 1onally
¢ollected in the sandy areas south of Point Pelee but was
usually found there only in small numbers. v ’

Wood (1953) noted that Asellus was most commorr in
western Lake Erie on poorly sorted silt of phi median '

5.53.
Oxygen .
Oxygen is probably the gsingle moot 1mportant factor i
affecting the distribution of Asellus in central Lake Erie.
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Each year.during the summer, the central basin stratlfles
and the hypolimnion is gradually depleted of oxygen.
This depletlon generally starts in the southwestern part
of the basin and then spreads eastward (Herdendorf, 1973b) |
This same area in the central basin is conspicuously lack-
ing in Asellus (Fig. 10). - o

There is no data available to indicate the tolerance
of A.x. racovitzai to low level oxygen conditions. However,

experiments conducted with A. aguaticus by Russian inves-
tigators have shown that that orgaenism could survive from
20,48 hours in the absence of oxygen and could probably

exist normally at levels as low as 0.4-0.5 mg/1 (Birstein;
1951). According to Waterman (1961) resistance to low
partial pressures of oxygen in Asellus varies with the
likelihood of there being inadequate amounts of oxygen in
the normal environment. As a result, one would expect
é.g,racovitzai'to be tolerant of quite low oxygen situations.

There are, however, no indications that the organism could

tolerate a month. or more of znoxia such as that which occurs

in Leke Erie. It seems reasonable to conclude that Asellus:
is effectivelyveradicated from anoxic areas each year.
gince this section of the central basin is most likely to
go anoxiec, it is no suprise that Asellus is rarely found
in this area (Pig. 10). .
When oxygen data from cruise 4 is mapped over 1sopod
distribution data from the same cruise, anoxic exclu51on
is again evident (Pig. 11). Isopods can, however, be found
in large numbers at dissolved oxygen concentratlons of.
3-4 mg/l. - -
During the 1963-64 U.S. Dept. of the Interior 1nves~”
‘tigations of Lake Erie, isopods were rare in the area north ‘
of Fairport Harbor but much more common in the far eastern _
portion of the central basin (Fig. 14). It is significant o
t0 note that the ‘area north of Fairport Harbor was anoxic
‘that year and isopods may have been eradlcqted from this
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area or possibly forced eastward over a 1bng period of
time, ‘ ‘

It should be kept in mind that the area north of
Cleveland which is frequently lacking in Asellus is subaect
to many other environmental influences. For example, &
great deal of industrial and municipal waste has been dumped
into this area in the past. Heavy metals in such effluents -
can be very toxic to bottom living organisms. Some metals,
such as the iron oxides, may precipitate out covering the
bottom and may ‘smother bottom living organisms. Other
metals such as copper and zinc may have a synerglstlc toxic
effect (Fed. Water Qual. Adm., 1970).

Hydrogen ion Concentration .

In regeneration experiments by Needham (1947) Asellus
souaticus was found to regenerate most rapidly at a pH of
T 4 with normsl regeneration occurring in the 6- 8.0 PR
range. Needham suggests that this is the actual pH range
for the orgenism. In other experlments, A. aquatlcus was
found to survive from 12-24 hours at a pH of 4.5 and two
weeks at a pH of 5.6 (Birstein, 1951). No similaer infor-
mation exists for A.r.racovitzai. | '

In Lake Erie, pH is relatively uniform and ranged from
only 7.2-8.6 at one meter above the bottom during a previous
study (Herdendorf, 1973). As a result, it is doubtful -
whether pH has any significant 1mpact on the distribution
. or den51uy of Asellus. in Lake Erie. L

Alkallnltv and Total Dissolved Solids

_ Noon (1957) concluded that there were no phy31cal .
chemical propertles of the water in English lakes that
could be correlated with the distribution of Asellus
meridianus and Asellus aquaticus. However, Reynoldson
(1961) suggests that there is a strong correlation between
the distribution of Asellus sp. in anllsh lakes and the
presence of calecium end total dissolved matter. In his
data, Asellus was most common at calcium levels. greater
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“4han 10 mg/l and at tofal dissolved matter levels greater
+han 90 mg/l. '

It is the opinion of this author and that of Wetzel
(1975) that to attempt to explein dis stribution or abun-.
dance by using a single chemical dirference is often an
oversimplificationm. There is hardly a group of freshwater
organisms in existence that has not had its distribution
related to calcium (Wetzel, 1975). -

In Lake Erie, the central basin is unlform chemlcally
with respect to the major ions (Int. Lake Erie Water Poll.
Bd., 1969). There may be localized areas of high'concen—
trations of major ions from tributaries or other point
sources but these are soon dlSSlpated in homogenous lgke
waters. As a result, calclum levels are quite uniform and
‘gaverage about 40 mg/l at open lake stations (Beeton and
Edmonson, 1972). Similarly, total dlssolved solids average
sbout 180 mg/l at mid-lake stations (Int. Lake Erle Water
Poll. Bd., 1969) with much higher values occurrlng in '_
harbors and at river mouths (Table 4). Therefore, the aver—
age vzlues in Lake Erie are much higher than the preferred
1evels cited by Reynoldson (1961). Exclusion by low levels
of calcium and total dissolved solids is, therefore, highly
unlikely.

Food Stuales

The Asellidae seem to prefer a diet of vegetable matter
with 1arge distoms and periphytic algae as thelr favorite
foods. When these foods are unavailable, they feed upon
dead macrophytes and leaves with elm and alder as their
-gpparent favorites (Birstein, 1951). According to Pennak
(1953), isopods have been observed eating dead and 1nJured

aquatic animals of many kinds. This fact leads Pennak to
conclude that the isopods are true scavengers. Ellis (1961)
has noted large numbers of Asellus associated with areas

of moderate to heavy organic pollution. Organic matter in
sewage is probably an ideal food source for the organlum.
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In the 1aboratory, isopods subsist quite well on a diet

of the green alga Pithophora and dried elm or poplar
leaves (Ellis, 1961). :

During this study, the desmid Tetraedron, the chloro~
phycean Pediastrum, and pieces of cladocerans were the most
commonly noted food items in isopod gut contents. However,

" it should be kept in mind that gut contents have already
been ground by mandibles and have undergone dlgestlon 80

that only the most resistant structures will be found in the
gut. It is suprising that diatom frustules were rarely
found in the gut contents during this study.since other
investigators (Blrsteln, 1951) have noted that dlatoms are

a favorite food item of 1sopods.

Other Members of the Faunsl Assemblage

The association of Asellus with other organlsms was
tested by setting up 2 2 X 2 contingency table for each |
organism and testing the association with chi square.

mhe formula X%= (ad—bc)2 ' was used with N as
. Té&b)(c+d)(a&c)(b+d) :

ine total number of stations sampled and a,b,c, and d as
the values of the éontingency table. | |
From these calculations, the Turbellaria were found to
be positively associated with Asellus at the. 0.05 probability
level. The reason for this may be o’ predator-prey relation-
ship. Young (1968) noted that Asellus meridianus was- the
main prey organism of the turbellarisn Dendrocoelum f
lacteum. The identity of the turbellarian in Lake Erme -

and its ecology remain unclear. v
A negative association, 31gn1f1cant to the 0.05 prob—

ability level, was ‘noted between the midge Coelotanypus
'sp., and Asellus This may be due to the fact that the |
distribution of Coelotanvpuo is related to tcmperature.‘

Tn Lake Erie, Coelotanypus ig found in the westérn and
southern parts of the lake where the water is a few degrees
wermer (Brinkhurst, 1969). Asellus is rdrely found in the
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western portion of the lake and is common in cold, deep,
northern waters where Coelotanypus is absent.

Chironomus plumosus and Tanytarsus sp. Were also

. p051t1Vely correlated with Asellus but only at the 0.1
probability level. Tanytarsus is considered to prefer

oligotrophic conditions and is most common in the northern
end esstern portions of the lake st colder temperatures
(Int. Leke Erie ¥Water Poll. Bd., 1969). Asellus is common
in the northern part of the lake but is also commén in the |
south where Tanytarsus is lacking. The value of this cor-

‘reletion may be 1imited due to the low number of times that
Panytarsus was actually collected. Chironomus plumosus is

very common throughout the western and central basins and
is con51dered as a tolerant form. As & result it is often
found in association with Asellus when little else ig
present. However, it is commonly found in the western basin
where Asellus is lacking. This correlation could also ‘
pbreak down if more samples'were considered.

In 21l other associations tested, the null hypothesis
that the two organisms'occurred'independently could not

be rejected.

Population Dynamics
' The orgenisms collected during this study were Te-

‘garded as random samples of the population with respect” to
sex ratio, size frequency, and gravidity. Upon analysis
of brood size data, it wes noted that there was a linear
“relationship between the size of the female and the num-
ber of eggs (Fig. 12). This agrees with the findings of
‘Berg (1948), A. aquaticus, Hetchett (1947), A. communis,. .
end Ellis (1961), A. intermedius, who noted that the '
number of young in the marsupium increases with the 51ze

. of the female. Regression analysis of the number of eggs
versus female size showed & predicted value of 59 eggs for
e 6 mm orgenism and 89 eggs for a T mm organlsm (Fig. 12)
The null hypothesis that slope B was equal to zero was
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rejected using the T-test. Slope B was found to be
acceptable to the 95% probability %evel. Confidence
1imits were calculated for a mean ¥ which was predicted
to be observed on the average when X was value Zp.

These brood size values are difficult to compare to
literature on other species bécause in other studies the
average number of eggs, embryos, and young were considered
as one entity. In the present study, there was such a
large discrepency between +he the number of eggs and the

- number of young that an average would misrepresent the data.

In Ellis* (1961) study, relatively few undeveloped

- eggs were noted and the number of eggs and embryos were
only about 17% greater than the number of young ready to
. leave the pouch. In A. aquaticus, the excess eggs and

embryos are reported +o be shed to allow enough room for
adequate water circulation and growth (Birstein, 1951).
Variation in the number of young ready to leave the pouch
could be due to the emergence of some young while others
remain (Merkus, 1930). - I ' '

‘ During the present study, eggs, embryos, and young
had mean numbers of 59, 42, and 26 respectively. This
jndicated a loss of approximately 56% between egg number
and young number. The reason for this high mortality is

" uneclesar but may be due to the severe environmental con- -
_ditlons ‘encountered by the organlom. A nematode of the

genus Dorylaimus was noted in the marsuplum of one 1so-_
pod (identification by John Crites). This is a stylet
feeding nematode and may have been feeding on eggs within

the marsupiuvm (John Crites, personal communlcatlon)

is unknown whether this nematode hes a significant effegt
on isopod populations. '

Breedlng Season
Obgervations of incomplete data on A.xr. racovitzai

indicate a breeding season from mid March to late June.
During this time period,_approximately 40% or more of
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the females were gravid.

" plee (1912) found that the breeding season of A.
communis was from spring to mid summer. Berg (1948)
similarly concluded that A. aquaticus bred mostly during
spring and summer and Narkus (1930) noted that Mancasellus
macrourus reached a reproductive peak between March and
April. Ellis (1961) found that A. intermedius had its
main breeding season between May and September. He used

the criterion that 40% or more of the females were gravid
during this time period.

Gravid females collecteéd during the March 29-April 25
collections were found to only posess e€ggs. Since -eggs
usually develop into young and emerge in 20-30 days
(Pennak, 1953) this must be interpreted as the beginning
of the reproductive season. Temperatures, during this
- time period of a previous year, Were found to range from

2-6 C in the hypolimnion (Herdendorf, 1974). This suggests .

that copulation takes place at temperatures as low as

1 C. A temperature of 20 C at the bottom may be the war-

mest temperature encountered by the organism year round.

A, intermedius was found by Ellis (1961) to reproduce at
temneratures of at least 1—23 9 C. :

i
[

Growth Rate _
The .growth rate of the organism in the field can be

estlmated from the size frequency deta of Table 7 and

histogram Fig. 13. The newly emerged organisms in the

2.3 mm size interval of cruise 3 appear to be the same .
organisms found in the 4-5 mm size interval of cruise 4.
‘This would indicate a growth rate of approylmately 10-12%
per month during mid July to early September. It eppears
that the same group of organisms can be traced through to
next year assuming cruise 1 to be the same as next year?'s
data. During this seven month period, ‘the 1-2 mm organism
of cruise 4 has increased to 5-6 mm. This would indicate
a growth rate of ebout 5% per month durlng October to
March. ©Ellis (1961) noted a 10% linear increase per
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month during Aprll to September, but only a 4% increase
per month during the remaining months for A. intermedius.

In general overview of the data, it appears that
there is only one brood per organism per year and that
the life span is about one year. Several 1nvestigators
‘have noted that, in general, the large overwintering
adults reproduced in the spring and then disappeared.
Thelr progeny then developed during the spring and summer
with some reproduction occurring in the summer (Markus,
1930; Bersg, 19483 Ellis, 1961). The data of the present
study, however, do not indicate a large populatlon of
overwintering adults (Table 7 and Pig. 13). Instead, a
population of 84% small orgenisms (1-5mm) was seen approach—”
ing the winter months. These organisms grew to repro-
ductive size during the winter months and reproduced in
early spring. ' |

Biomass and Biotice Potential

- The biomass of Asellus may make & substantlaW con-—
tribution to the total benthic biomess in a river or lake
(Mozley, 1975). In a study of Asellus sguaticus in a

dystrophic Russian lake, 2 biomass of 23 kg/hectare (wet
weight) was noted to comprise 15.2% of the total benthic
piomass (Birstein, 1951). The potential productivity of
A. aguaticus, however, is much higher and can be calculated
using growth rates, fertility data, and biomass data. '
Assuming a density of 2,200 organisms per square metcr”in
a Ru351an lake, and that one pair can produce 3,000 young,
a total of 3,300,000 young could be produced in one year.
According to Birstein, if these organisms were to attain a
length of 77— 9 mm and weigh 7.1 mg (wet weight) then there
would be a potentlal vield of 23.4 kg/m2 of bottom in thls
lake,

Tn Lake Erie, the biomass of Asellus was previously
mentioned by Wood (1953) who found an average weight of
10 mg per organism. This was obviously a wet weight, ‘
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which was not used by this author due to variance that

‘may occur in the amount of water in tissues and internal
cavities. Dry weight has the disadvantage of losing
volatile substances during drying and variance may occur

in the, inorganic salt content in tissues, but is génerally |
much more preferable (Russell-Hunter, 1970).

Economic Importance

Even though aquatic 1sonods are intrinsically very
important in their role as scavengers and detrltus con-
sumers in an aguatic ecosystem, it is often necess azy to
justify their value in econonmic terms. The primary eco~‘
‘nomic value of aguatic isopods probably lies in their
gbility to convert leaves and other detritus into a food
readily aveilable to fish. Fish have often been found to.
feed on isopods but relatively few studies attempt to
carry identification further than order. In western Take
BErie, Price (1963) noted = small number of isopods in the
stomachs of the trout perch (Percopsis omiscomaveus) and

the yellow perch (Percsa flavescens). There have been very

few stomach analysis studies in ILake Erie's central basin
where isopod densities are much greater. As a reSult,
insufficient data is available to indicate the value of
isopods as a food for Lake Erie fish. : : _

Asellus has, however, been found to be very important
in the diet of a number of fish. In 2 study of Echo Lake
in Malne, it was found that salmon (Salmo char) and brook '
trout (Szlvelinus fontinalis) fed heavily on Asellus sp.

 during winter and early spring (Lackey, 1969). In a 1957
study by Ellis and Gow1ng, the brown trout (Sa2lmo trutta)
was found to feed heavily on Asellus intermedius aurlng
+he summer months and regularly fed upon them year round.

" In a recent study of the food habits of the yellow
perch (Perca flavescens) in Onieda Lake, Clady and Hut-
chinson (1976) found that Asellus sp. occurred in stomachs
with a frequency of 1-10% since 1966. . Previous 1y (1958~ 65),
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isopods were almost never found in perch stomachs and the
. burrowing mayfly (Hexagenia 1limbata) was very important

as a food source, Severe oXygen depletions in 1959 and
1963 . severely damaged mayfly populatlons in Onieda Leake
thus forcing perch to feed on substitues ‘such as chirono-
mids, isopods, and amphipods. A similar situation may be
occurring in lake Erie since the mayfly decline reported
by Britt (1955), however there is little available evidence
to substantiate this. h ' '

Asellids are also consumed by a large number of
commercial fish in Russian lekes and streams. Asellus
aquaticus has been found in the stomachs "of the crucian
cerp, carp, ruff, burbot, and some whitefishes (Birstein,

" 1951). Due to their high productivity and adaptability to
grtificial breeding conditions, isopods may have some velue
gs o live fish food (Birstein, 1951). They do, however, |
“have the disadvanges of being 1ntermed1ate hosts for para»
sitic nematodes and acanthocephala of birds, fish, and
amphibians and are oceasionel pests in beds of ‘water cress
(Pennak, 1953).

: Potentlal os an Indicator Crgsnism

~ According to Meson (1974), good indicator organlsms
should have the following gualities: 1) they should have
a wide range of habitat preferences and requirements.
2) there should be 2 nigh diversity of species "3) there
should be abundant numbers of the orgenism present 4)
they should have 2 cosmopolitan d;sﬁrlbutlon and ve e8011y

identified.

Unfortunately, the Asellidae lack many of these
qualities. Many species have extremely limited distri-
butions and their habitat preferences are generally unknown.
Diversity of species ig extremely low since only one species
is usually found in a given. lake or steam. Lastly, in
many aress isopod numbers are very low and 1dent1flcqt10n
is often difficult.
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_Isopods are, however, tolerant of organicbpollution
and may be found in 1arge'numbers in streams and lskes
subject to orgamic pollution (Moon, 1957; Ellis, 1961). |
In a study reported by Parker (1975), most of the tolerant
species to a diesel oil uplll were detritus or deposit
feeders.. The oil caused a significant increase in organic
matter in the sedlments and, as a result, the biomass of
deposit feeders greatly increased. Ellis (1961) noted that
the distribution and abundance of A. intermedius was
related 4o the concehtration of domestic sewage. Isopods
were most abundant where concentrations of sewage were
highest in a one mile stretch below a sewage outfall. -
Above the outfall, numbers of the orgenism were signifi-

. cantly lower. Using these data, abundance could be closely

correlated with the concentration of sewage.

A similar correlation could feasibly be worked out for
orgenic polluted areas in Lake Erle. However, the effects
of ‘other environmental perameters would also have to be
taken into account. ‘ -

Isopods, therefore, may have some utility in 1nd1—

atlng the presence of organic pollution, but would

'probably be more useful as part of an indicator community.
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SUMMARY

1. A study was made to determine the environmental para-
meters affecting the distribution of Asellus r. racovitzai
in western and central Lake Erie. Some aspects of life

history and other aspects of ecology were discussed.

5. As & result of four cruises, Asellus was found to be
most common in Leke Erie's central basin at certain local-
ities. The lack of Asellus in the western basin was
postulated to be due to excessive resuspenéion of sediments

and wave orbital energy.

3. Asellus r. recovitzal wes the only species of 1sopod
collected during this study. o

4, TPFemales were found to comprise approx1mately 68%

the population during March to April. Nore even numbers
of males and females were noted during the rest of the

year.

5. Observatlon of gut contents ghowed that the green aTgae
Pediastrum and .the desmid Tetrazedron were commonly fed

upon by isopods. Sewage was alsd noted to be a likely food
source. _ -
6. Highest densities of Asellus seemed to be correlated

" with sreas experiencing a littoral drift of domestic sew—

age. : o e

e Bottom currents were proposed to affect Asellus distfi-

bution by their distribution of organic carbon food sources

such as sewage and particulate organic carbon.
8.  Isopods were found at an average depth of 18.3 meters.

_Statlons with the highest densities of Ascllus had an 7

average depth of 21.1 meters. Near shore areas were not
sempled. o -

9, Asellus seemed to prefer post giaclal muds composged of
soft, silty clay as a substrate. The orgnnlsm was rare over
sendy areas. . . ‘ Y
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10) Calcium and total dissolved solids were not found to
significently affect the distribution of Asellus in Lake
Brie. , a - ' .
11) Oxygen vwas found to be the major limiting factor to
Asellus distribution in central Lake Erie. The organism
wvas found to- be of intermediazte tolerance to low oxygen
conditions. It was found in areas with 2-4 mg/l of oxygen
" but was rare or absent in anoxic areas.

12) pH was relatively uniform at the sampling stations and
had no impact on distribution. .
13) The Turbellaria were p031t1vely correlated with Asellus

distribution. Coelotanypus sp. was negatively correlated.
14) * The biomass of isopods waé found to comprise approX-
imately 30-50% of the total benthic biomass at some stations
vut was insignificant at the majority of stations. :
15) Egg number was found to increase with the size of the
female. A significant loss of organisms was noted between
the egg and young stages. ‘ ‘

16) Breedlng season was found %o occur from mid March to
1éte June, During this time, 40% of the females were
gravid. ' : ' |

17) PField growth rate was found to be 5% durlng October to
March znd 10% during April to September. .

18). A large population of smell organisms (68% from 1-4 mm)
were found at the approach of the winter months. It was
proposed that these smaller organisms developed during the
winter months and reproduced during the spring. '

19) Asellus was found to have only marginal use as an -
indicator organism. However, it may be of some value in
indicating organic pollution. I
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Appendix Table 1

‘No. of Isopods Collected Per Station,
' Cruises 1-4, 1975 o

Cruise 1 ' 4 :

Sample 1 Sample 2 Mean

Station No. Collected No./m? No. Collected No./m? No./m?
o4 2 38 1 19 28.5
27 1 19 S| 19 19.0
29 3 57 0 - 28.5
30 2 38 0 - 19.0
31 1 19 2 38  28.5
32 0 - 3 57 = 28.5
33 0 - 1 .19 9.5
34 18 342 19 361 351.5
35 -5 95 -9 171 133.0
36 6 114 0 - 57.0
.38 0 - 1 19 9.5
40 3. 57 1 19 38.0
41 4 76 3 57 66.5
48 4 76 0. -  38.0
49 1 19 1 19 19.0
78 2 38 0 - 19.0
Cruise 2 ‘ o
30 1 19 1 .19 19.0
32 11 209 22 418 313.5

33 58 1102 67 1273 1187.5

34 1 19 2 38 28.5 .
36 1 19 "6 114  66.5
38 2 38 2 38 38.0
41 1 19 1 19 19.0
47 1 19 0 PN« I
49 2 38 0 - 19.0
68 1 19 1 19 19.0
14 1 19 0 - 9.5
79 285 3

57  171.0

o
W
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Appendix Table 1 (cont.)

- Cruise 3

Sample 1 ' Semple 2 Mean
Station No. Collected No./m2 No. collected No./m? No./m?
24 ' 0 - 1 . 119 9.5
31 6 114 6 114 114.0
32 1 19 0 - 9.5
- 33 2 38 - on : 209 123.5
34 5 95 42 798 446.5
36 8 152 11 209  180.5
37 2 38 0 C o 19,0
38 2 38 3 57 47.5
40 1 19 0 - 9.5
41 1 19 2 38 28.5
50 1 19 3 57  38.0
51 T 19 0 - - ‘9.5
53 0 - 1 19 T 9.5
73 0 - 1 19 9.5
78 ‘3 5T 0 - 28.5
79 1 19 4 76 471.5
Cruise 4 _ _ , I
24 6 114 0 - 57.0
o7 ‘ 9 171 1 19  95.0
29 2 38 10 ' 190  114.0
31 21 399 ne* - 399.0
32 (dne.) 2 . - 38 0 - 19.0
36 0 - 4 76 - 38.0
38 ‘ 3 Y 1 19  38.0
40 0 - 2 38 - 19.0
A8 .12 208 3 57 142.5
50 4 .6 0 - . 38.0
78 15 285 2

38 161.5

# pg=no sample '
1nc.*lab acc1dent, incomplete
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.Appendix Table 2

* PBiomass Data Cruises 1-4, 1975

Cruise 1 o .
station Vial wt (g) Vialtorg wt (g) Org wi (g)*
- 31 16.5319 16,5353 .0034
32 16.2561 16,2629 .0068
33 17.2189 17.2208 +,0019
34 16.4534 - 16.5253 - .0719
36 16.3337 16.3484 . 0147
38 16.0817 16.0823 .0006
Cruise 2 A -
31 17,0625 17.0626 —_—
32 16.3785 16.4298 .0513
33 16.7485 16.9147 1662
34 16.9338  16.9421 .0083
36 16,7298 16.7388 .0090
38 16.5541 - 16.55TT ~.0006
Cruise 3 o -
31 16,4201 16.4275 L0074
- 32 - 15.9700 15.9705 .0005
33 ' 16.8829 16.8986 .0157
34 17.1296 17.1320 1 .0024
36 15.8158 15.8383 - .0225
38 16.2676 16.2735 .0059
Cruise 4 . | ' }
31 16.2078 " 16.2450 .0372
32 16.6180 16,6194 .0014
33 16.7620 . 16,7616 _—
34 16.6215 16.6213 -
36 16.3649 16.3671 .0022
38 16.0749 16.0775 0026

* org. wt.=organism dry weight




~58-

TLITERATURE CITED

Alee, W.C. 1912, An experimental analysis of the relatioﬁ
between physiological states and rheotaxis in -
isopods. J. Exper. 200l. 13:270-344.

Alee, W.C. 1929, Studies in animal aggregationt Naiufal '
aggregations of the igsopod Asellus communis. »
Ecology 10:14~36. ’

‘Beeton, A.M., and W.T. Edmonson. 1972. The eutrophication
problem. J. Fish. Res. Bd. Canada 29:673-682.

Berg, Kaj. 1948. Biological studies on the River Sussa.
Folia Limnol. Scandinavica 4:1-318, ' '

Birstein, Y.A. 1951, Fauna of U.S.3.R. Crustacea. Fresh-
water isopods (Asellots). 7(5):1-148. Translated by
Israel program for scientific translations, 1964, v
.0ffice of technical services, U.S. Dept. of Commerce.
Washington, D.C. e .

Brinkhurst, R.0. 1963. Changes in the benthos of Lakes -
Erie and Ontario. Proceedings of the Conference on
Changes in the Biota of Lakes Erie and Ontario.
Bulletin of the Buffalo Society of Natural Sciences
25(1)+45-T1. : .

Britt, N.W. 1955. Stratification in western Lake Erie in
summer of 1953: effects on the Hexagenia (Ephemerop-
tera) population. Ecology 36(2)3239-241. ‘ :

Britt, N.W., James T. Addis, and Ronald Engel. 1973.
Timnological studies of the island area of western
Iake Erie. Ohio Biol. Surv. Bull. N.S. 4(3):1-85.

cledy, M., and B. Hutchinson. 1976. Food of the yellow
perch, Perca flavescens, following a decline of the
burrowing mayrly, Hexagenia limbata. Ohio J. Sci.
76(3):133-138. .

‘Crites, John L. 1976. Personal communication. ,

Ellis, Robert J., end Howard Gowing. 1957. The relation- -
ship between food suppl and condition of wild brown
trout, Salmo trutia (L.g, in a Michigan strean. '
T4imnol. and Oceanog. 2:299-308.

Ellis, Robert J. 1961. A life history study of Asellus
intermedius Forbes. Trans. Amer. Micros. S0C.
BO(1):80~-102. :




‘ «59~— ‘ 4 A
Federal Water Quality Administration. 1970. Investigation
of mercury in the St. Clair River~Lake Erie systems.
Great Lakes regional office, Wational field inves-—
tigations center, Chicago. 108pp. ' SR

Fleming, Laurence E. 1972. The evolution of the easternt
North American isopods of the genus Aselius.
Int. J. Speliol. 4:221~256. o

Hell, P.J. 1970. An experimental approach to +the produc—
tion dynamics and structure of freshwater animal
communities. Iimnol. and Oceanog. 15:839-928.

Hatchett, Stephen P. 1947. Biology of the Isopoda of.
Michigan. Ecol. Nongr. 17:47-73.

Herdendorf, C.E. 1973a.Shoreline changes of Lake Irie and
" Ontario with special reference to currents, sediment
transport, and shore erosion. Center for Lake Erie
Area Research, Ohio State University (Pub.). Tech.
. Rep. No. 11. 44pp. ' : :

editor. 1973by 1974. Lake Erie Nutrient Control
Program: An asessment of its effectiveness in con-
trolling lake eutrophication. (Unpublished data)
Prepared for U.S. EPA large lzkes research station,
Grosse -Ile, Michigan. Center for Lake Erie Area
. Research, Ohio State University, Columbus. .

1976. Preliminary report of water quelity in
wesTern and central basins of Lake Erie in 1975.
(Unpublished data) Prepared for U.S. EPA lerge lakes
reseerch station, Grosse Ile, Michigen. Center for
Take Erie Area Research, Ohio State University,
Columbus. : - :

International ITake Erie Water Pollution Board. 1969.
Pollution of Lake Erier A report to the International
Joint Commission. Chicago. 315pp. ,

Keup, E. Lowell., W.M. Ingrem, and K.M. Mackenthun. 1966.
The role of bottom dwelling mecrofauna in water )
pollution investigations. Public Health Service Pub.
No. 999-wP-38. ' R

Klein, Louis. 1957. Aspects of River Pollution. Academic .
Press Inc., New york. bZ2lpp« : e

'Lackey, Robert T. 1969. Food interrelationships of salmon,
trout, alewives, and smelt in a Maine lake. Trans.

Markus, Henry C. 1930. gtudies on the morphology and life '
history of the isopod, Mancasellus., Trans. Amer.: . ~ -
Micros. Soc. 49:220~-237. S

Meson, William T. 1974. Chironomididae (Diptera) as bio-~
logical indicators of water quality. Organisms and
Biological Communities as Tndicators of Environmental.
Quality-A Symposium. Chio Biol. Surv. Inf. Circ. No. 8.




-60- C :

Moon, H.P. 1957. The distribution of Asellus in Windermere.
'J. Anim. ECOl- 26:113-123. .

Mozley, Semuel C. 1975. Benthic community responses to
energy related effluents in the Great Lakes. Proc.
of the Second Federal Conference on the Great Lakes.
Public information office of the great lakes basin
commission. Chicago.

Needham, A.E. 1947, Growth and regeneration in Asellus
aquaticus (L.) in relation to age, sex, and season.
T. Fxper. Zool. 112(1):49-78.

Ohio Division of Geologicel Survey. 1966. A‘preliminafj
report on currents end water masses in Lake Erie.

56pp.

‘Parker, Robert H. 1975. The Study of Benthic Communities.
Elsevier Scientific Publishing Co., New Yorx.
Pp. 242-245. - ' . o

Pennsk, Robert W. 1953. Freshwater Invertebrates of the
United States. Ronald Press Company, New YorYrk.
Te9pp. .

Price, John W. 1963. A study of the food habits of some
Take Erie fish. Bull. of the Ohio Biol. Surv.
2(1):1-88. : , .

Reynoldson, T.B. 1961. Observations on the occurrence of

asellus (Isopods, Crustacea) in some lekes of nor-
Thern Britazin. Verh. Int. Ver. Limnol. 14:988-994.

Russell-Hunter, W.D. 1970. Aguatic Productivity. The
Maemillan Company, London. 306pp.

sanders, H.L. 1958. Benthic Studies in Buzzards Bay I.
ILimnol. end Oceanog. 3(3):245-258.

"Shelford, V.E., and N.W. Boesel. 1942, Bottom animal
communities of the island area of western Lake Erie
in the summer of 1937. Ohio J. Seci. 42:179~190.

Thomas, R.L., J.M. Jaguet, end A.VW. Kemp. 1976. Surficial
sediments of Leke Erie. Jour. FPish. Res. Bd. Can.
33(3):385-403. o

U.S. Dept. of the Interior. 1964..Lake‘Erie Environmental
Summary 1963-64, Federal Water Pollution Control '
Administration, Chicago.

Veal, .M. and D.S. Osmond. 1968. Bottom fauna of the
western basin and neershore Canadian waters of lLake
Erie. Proc. 11th Conf. Great Lekes Res. pPp. 151-160.

Al

Press Inc., New York. 0605pp.

watermen, T.H. 1961. Physiology of Crustacea. Academic |

Wetzel, Robert G. 1975. Limnology. W.B. Seunders Co.,
Philaedelphia. T43pp. o



61—

Williams, W.D. 1970. A revision of North American epligean
species of Asellus. Smithsonian Contributions to

Wood, Kenneth G. 1953. Distribution and ecology of cexrtain
bottom living invertebrates of the western basin of
TLake Erie. Unpublished Ph.D. thesis. Ohio State
University Library. 145pp. :

Wwright, Stillman., L.H. Tiffany, and Wilbur M. Tidd. 1955.
: Limnological survey of western Lake Erie. U.S. Fish
and Wildlife Service Special Scientific Report No.
Young, J.0. 1968. A gquantitative study of the population
“< ¢ biology of Dendrocoelum lecteum (Turbellaria, Tricladia)
Oikos 15:237-263. . ' o




