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HANEK, G., and C. H, Feananpo, 1978. The role of season, habitat, host age, and sex on gifl
patasites of Lepomis gibbosus (L.). Can. J. Zool. 36: 1247-1250.

One thousand and forty pumpkinseeds (Lepomis gibbosus {L.)) were collected from May 1970
through Octeber 1972 from the Bay of Quinte, Ontario. Also, 1018 specimens of the same host
were collected during the same sampling period from West Lake, Prince Edward County,
Ontario.

Data were collected on three groups of gill parasites, Monogenea (seven species), Caopepoda
(three speciesy, and glechidia (one species). The data, treated synecologically, were analvsed
using a two-factor ANOVA and Duncan's multipie range test. The roles of season, habitat, host
age, and sex on parasite load were analysed, Host sex was found to have no effect on the three
groups of parasites. The abundance of parasites increased with host age (P < 0.001). A muarked
seasonal effect was noted for all three groups of parasites (f < 0.001}, all three being most
abundant during the summer period, A eutrophic habitat, West Lake, was found significantly
more favourable (P < 0,001} for all three parasitic groups.

Hangk, G, et C. H. FERNANDO. 1978, The rote of season, habitat, bost age, and sex on aill
parasites of Lepomis gibbosus {L..3. Can. 1. Zool. 56: 1247-1250.

Mitle quarante crapets-soleil {Lepomis gibbosus (1)) ont été capturés de mai 1970 & octobre
1972, dans la Baie de Quinte en Ontario: un échantifonnage paraliele dans te lac West, comté
brince Edouard, en Ontario, 2 donné 1018 spécimens de 1a méme espiee.

Trois groupes de parasites branchiaux de ces poissons ont été étudiés; ce sont les monogenes
{sept especes), les copépodes (trois especes) et tes glochidies (un espéce). Les données, con-
sidérées de facon synécologigue, ont été éludiées parune analyse de variance A deux caracteres et
par le test de Duncan. Ont pu étre déterminés de cette fagon les rdles respectifs de la saison, de
habitat, de Iige et du sexe de 'hite sur Vabondance des parasites, En revanche, Pabondance
des parasites augmente selon 'ige de 'hdte (£ < 0.001). Le temps de l'année » un effet marque
sur I'abondance &P << 0.0013, les trois groupes étant plus abondants durant 1’été. Un habiat
sutrophe. le lac West, semble significativement plus prefitable (P < 0.001) aux trois groupes de
parasites.,

{Traduit par le journal}
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Introduction
- w il parasite fauna of Lepomis gibbosus (L.)
“pkinseed) is well documented, with about 30
wiesof Monogenea, 5 Copepoda, and 1 glochidia
““tlisted by Hoffman (1967). There is, however,
ity of ecological studies on the ectoparasite
“wofthis host. The present study provides data
| teecology of gill parasites of this fish based ona
e study .

Materials and Methods

" were collecied monthly between May 1970 and October
C M W jocalities: (@) a proximate portion of the Bay of

_FrGlenara’) (44703 N, 76°48' W and 44°06° N1 76°51 W)

. '-’Qy Ivpical oligotrophic features, and () West Lake

e D140 Woand 439570 N T7°46' W) exhibiting typical
S feutures,

. here weighed, measured, sexed, and scale samples for

L aimaEtion taken from the left dorsolateral surface just

" dorsal fin and above the lateral line. Gill arches were

T - - -
. :L]S” part on a paper read at the 50th meeting of the
. ety of Parasitologists. 9- 13 November 1975, New

LA US AL

separated and placed in small Petri dishes in water from their
iocality of origin. Numbers of Monogenea, Copepoda, and
glochidia were recorded.

Seasonal divisions were established as follows: spring
{March-May), summer (June-August), fall (Septem-
ber—November), and winter (December—February). Host age
groups were set up as follows: age 2: 2 and 2+ years; age 3:3 and
3+;aged:4dand 4+ age 5: 5 and 5+; and age 6: 6 and 6+.

A two-factor ANOVA was run to test the role of season,
habisat, host age, and sex on each group of parasites (synecolog-
ical approach). Significance was noted on 0,05, 0.023, and 6.001
levels to indicate degree of the role. An F value significant al the
0.10 level was noted only as an indicator that some sort of
relationship might exist.

When effects were noted, Duncan’s multiple range test was
employed (P <0 0.05 and P < (.01) to determine more specifically
where the siznificance lay.

Results

Gill Parasite Spectrum

The gill parasite spectrum consisted of the fol-
lowing: (a) seven species of Monogenea, viz. Ac-
tinocleidus gibbosus Mizelle and Donahue 1944,
Actinocleidus recurvatus Mizelle and Donahue,
1944, Cleidodiscus robustus Mueller 1934, Uro-




1248

cleidus acer (Mueller, 1936) Mizelle and Hughes,
1938, Urocleidus attennatus Mizelle, 1941, Uro-
cleidus dispar (Mueller, 1936) Mizelle and Hughes,
1938, and Urocleidus ferox Mueller, 1934; (b} three
species of Copepoda, viz. Achteres ambloplitis
Kellicott, 1880, Ergasilus caeruleus Wilson, 1911,
and Ergasilus centrarchidarum Wright, 1882; and
(¢) one species of glochidia, viz. glochidia of
Lampsilis radiata (Gmelin 1792).

A synecological approach, treating communities
and their constituent species in general terms and
comparing ecological differences between groups
of parasites, viz. Monogenea, Copepoda, and
glochidia, was adopted and is used throughout this
presentation.

Sex of Host
Host sex is not statistically significant for any
group of parasites under consideration.

Host’s Age

An age effect was noted for Monogenea (F =
4.192; P < 0.001). Duncan’s multiple range test (P
< (.05} indicates 2 1o 2+ group to be significantly
different from the other age groups.

An age effect was also noted for Copepoda (F =
45.403: P < 0.001). Duncan’s test (P < 0.01) indi-
cates 2 to 2+ and 3 to 3+ age groups significantly
different from the other age groups.

A significant refationship was noted for glochidia
of L. radiata {(F = 36.927; P < 0,001). Duncan’s
test (P < 0.01) indicates {a) 2 to 2+ age group
significantly different from the other age groups;
and (b) 3 to 3+ and 4 to 4+ age group significantly
different from the other age groups.

The total parasite load (Monogenea, Copepoda,
and glochidia) showed an F value of 92.648 (F <
0.001) with Duncan’s (P < (.05) indicating 2 to 2+
and 3 to 3+ age groups significantly different from
the other age groups.

Season

A definite seasonal effect was noted for all three
groups of parasites: (¢) Monogenea (I" = 85.836; F
<2 0.001); Duncan’s test (7 < 0.01) indicates "sum-
mer’ significantly different from the other seasonal
divisions: (b)Y Copepoda (F = 54.671; P < 0.001);
Duncan’s test (£ < 0.01) indicates (i} seasonal divi-
sions ‘winter’ and ‘spring’ different from the
others; (ii} *spring” and ‘fall’ significantly different
from the others; and (i) ‘summer’ significantly
different from the other seasonal divisions; {c¢)
glochidia of L. radiata (F = 58.887, P < 0.001},
Duncan's test (P < 0.01) indicates (i) ‘fall’ and
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‘summer” significantly different from the other s
sonal divisions; (d) the total parasite o
(Monogenea, Copepoda, glochidia) followa
naturally the pattern exhibited by Monogens
showing an F value of 75.48 (P < 0.001) with Dur
can's test (P < 0.01) clearly showing ‘summe
significantly different from the other seasonal div
sions.

Habirat

A marked effect of the host’s habitat wus &
tected for all three groups of parasites.
Monogenea (F = 32.461; P < 0.001); Copepods
= 21.497; P < 0.001); and glochidiaof L, radiatu -+
= 27.633: P < 0.001). Duncan’s test (both i I3

0.05 and P < 0.01) indicates significant differenc |

between the two localities.

Discussion and Conclusions
Sex of Host ‘
While the effects of the homeothermic verte?

host sex on its parasite load have been the ™ '

HI

of considerable research, poikilothermic "

have received little attention so far. Thoma "
noted that the trematode Mesocoelium M
Agama lizards occurred most frequent
females. Further, Thomas (1964) noted gre-
tensity of helminth infestation in brown =
Salmo trutta, females 3 years and older =/
spawning or immediately after. During the P »
of growth and gonad maturation this tre™
either reversed or less marked. Lawrenes 9 §
examined the relationship between the X7
host, Catostomus commersoni. &0 °
caryophyllagid cestodes, Glaridactis 48
Glaridactis laruel, and ]soglaridac-ri.s bt f‘;“
and concluded that no clear pattern wit» o ‘,“,
to indicate that sex of host was a M T
determining the parasite load. e ¥

The present study, the first 10 Cf’n‘\‘},",-,
phenomenon for ectoparasites with dmf‘éi
cles in two limnologically different troph 2 .,
ciearly indicates that the sex of L. gibihiy
factor in determining the parasite foad.
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~ of infestation also tends to decrease with host’s
g in some cases (Bychowskaya-Pavlovskaya
) Bychowsky 1936, Layman 1955, Lawrence
v, Thomas 1964) or no age effect is detectable

wschie 1965 Gorbunova 1936; Lawrence 1970;
Tomas 1958).

Factors responsible for increase in incidence and
mensity comprise, among others, an increase in
& amount of food consumed by okder fish. This
wdly applies to gill parasite larvae however. As
gawrent from the above, all of these investigations
#all with endoparasites. Virtually no data are
salible on the dynamics of ectoparasites, gill
frasites in particular, in regard to their host’s age
shence. The hypothesis of the increase in inten-
oo incidence with the age of host, however, is
wetally accepted (Dogiel et al. 1958), merely on
wrsis of increase in size of surface available for
“abment. A longer life itself would provide more
Trontunity for infestation of gills.

fhe results of our study, based primarily on the
Hulty obtained for Monogenea and Copepoda,
wxly indicate the increase in intensity with the
oL ibbosus, particularly of those 3 to 3+ and
G

whn

j*-?l.xdac\ on seasonal dynamics of fish parasites
"respect 1o the fluctuation of the entire parasite
s of any host species are still meagre, espe-
o the Neartic region {Tedla and Fernando
Wi" The majority of these ane‘\tlgdﬂOﬂS have
” carned out during the spring and summer.
Wher, these | investigations have been limited to
ﬂ»jﬁ o0 seasonal cycles of a singfe, mainly en-
,3':{;{: I;;DLUES (Connor 1953; DeGiusti 1949;
Wy 7: Fischer and Freeman 1969; Hopkins
% und others).
¢ three groups of parasites under considera-
present study exhibit an annual cycle
how %i“il‘alliy determines their abundance.
3 ix') (1929, 1933, 1957), Crane and Mizelle
i jf‘mﬂva (1956), Kulwiec (1929}, Mizeile
o, I 11964), Rawson and Rogers (19724,
e, '4nd vthers have considered this aspect for

'S
s PECIES Of Monogenea and have noted this
N IO

gy

™,
g, ooonu sbundance of Copepoda appears to

Ry 0
" ztrl,:m to their breeding season; it might be
%{ﬂzhdﬂ\ ed by the behaviour of the host

% 1% 1949: Hergenrader and Hasler 1965).

O\i“d hiﬂenod of lampsiline glochidia is
‘“’ several months (Lefevre and Curtis
tadigy. 4 Berg (1959) noted that glochidia
% @re retained in the marsupium of the

i ) :
OMthe Ist week of August to the middle of
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the following July. It was noted by Tedla and Fer-
nando (1969h), however, that the release of
glochidia may not take place in all individuals of L.
radiata at the same time but, on the contrary,
spawning may extend over a considerable period
throughout the spring and summer.

The results of our study indicate that Monogenea
were clearly a dominant group of parasites, with
Copepoda encountered at moderate levels
throughout the entire sampling period and the
abundance, however sporadic, of glochidia of L.
radiata restricted to the late spring and summer.
Each of the three groups of parasites exhibited a
distinct summer peak. This phenomenon was fol-
lowed by a sharp decline during the fall and a slow
buildup during the winter and spring for
Monogenea. Copepoda exhibited a gradual decline
to a fairly constant level which remained until the
next upswing. These patterns of infestation natur-
ally reflect the patterns of the dominant species of
either Monogenea or Copepoda, since groups as
such were considered. Naturally, some species of
Monogenea and Copepodaexhibited quite different
infestational patterns. This aspect will be dealt with
in other publications.

Habitat

Within many aquatic ecosystems, a specific
combination of biotic and abiotic factors produces
a unigue state of ecological succession. In a de-
scriptive sense, these bodies of water may be
termed eutrophic, mesotrophic, or oligotrophic,
depending upon the specific combination of factors
(Allee ¢r al. 1949). It is generally accepted that a
parasite fauna in an aguatic ecosystem is deter-
mined by interaction of various biotic and abiotic
forces (Fischthal 1950).

A basis for this hypothesis, with regard to en-
doparasites, was provided by works of Esch {19713,
Tedla and Fernando (1970}, and particularly by
Wisniewski (1955, 1958).

The results of our work clearly indicate that the
eutrophic habitat, West Lake, was significantly
more favourable for all three groups of parasites,
particularly for Monogenea, than the oligotrophic
habitat (Glenora). It might, therefore, be suggested
that besides other factors, faster water warm-up
during the spring and early summer combined with
higher water temperatures during the summer
months in West Lake generated more favourable
conditions for the parasites under consideration.
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