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Abstract - The present study was focused on the infections of some
zooplankton groups (copepoda and rotifer) with ecto and endo
parasites in lragi marine and estuarine brackish water during the
period from January to the end of October 2010 by seasonally
intervals. Samples were collected from 5 selected stations represent
Iragi marine and brackish waters. Many parasites were recorded on
copepods and other zooplankton in the study area, these are:
Ellobiopsis chattoni, Ellobiopsis sp., Thalassomyces sp., Blastodinium
sp., Zoothamnium sp., Dinoflagellate and peritrich ciliates. These
parasites were recorded for the first time in Iragi marine and brackish
waters except for Ellobiopsis chattoni, and the genus Thalassomyces
sp. which were recorded in Kuwaiti waters before. The percentage and
the intensity of infections were studied; the highest percentage of
infections copepods was 35.7% in winter at station 4, while the lowest
was 0.73% at stations 2 during autumn. The highest percentage of
infections in rotifers was 9.49% at station 1 during autumn, while the
lowest percentage was 0.15 % at station 3 during winter. The highest
mean intensity of the copepods was 12.03 at station 1 during summer,
while the lowest value was 1.05 in the same station during autumn. The
highest mean intensity of the copepods and rotifers was 6.3 at station 2
during summer, while the lowest was 0.8 in the same station during
autumn. Scanning Electron Microscope (SEM) was used in this study
for identification of some ecto parasites of copepods.
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Introduction

The existence of parasites is well documented in marine zooplankton, while the
knowledge on the effect of parasites on zooplankton populations are limited (Ho
and Perkins, 1985).

A considerable amount of researches has been devoted to the taxonomy of
parasites of marine zooplankton (Chatton, 1920; Sewell, 1951; Theodorides, 1989).
But the prevalence of parasites, their ecological relevance and their influence on
energy transfer in pelagic ecosystems remain poorly resolved (Skovgaard, 2005;
Skovgaard and Saiz, 2006). The most frequent parasites in marine zooplankton
appear to be protists, and most of these are hosted by copepods (Chatton, 1920);
however, appendicularians, chaetognaths, radiolarians are also parasitized
(Theodorides, 1989).

The parasitic dinoflagellate of marine crustacean inhabits the eggs, stomach,
soft tissues and hemisinuses of their hosts (Jeffery, 1994). The effect of
parasitism on the individual zooplankton host varies with parasite species. Some
species, such as ellobiopsids, induce sterility in the infected females (Wickstead,
1963, Albaina and Irigoien, 2006).
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The same applies to the dinoflagellate genus Blastodinium (Chatton, 1920;
Sewell, 1951; Skovgaard, 2005). Syndinium spp. Comprises an example of lethal
parasites that literally devour their host (Chatton, 1920).

A number of dinoflagellates are parasites of marine zooplankton organisms
(Chatton, 1920) and at times, these parasites may contribute significantly to the
mortality of copepod populations (lanora, et al., 1990; Kimmerer and McKinnon,
1990).

The parasite Ellobiopsis chattoni was recorded for the first time in the Arabian
Gulf, dimensions of the mature parasite are about 70oum in length by 350um in
breadth (Al-Yamani and Fahmi, 1995; Al-Yamani et al., 2011). Three other
ellobiopsid species are belonging to the genus Ellobiopsis, are known to infect
marine copepods (Boschma, 1959), upon which they are found attached to
antennae, on or near the feeding appendages (Skovgaard, 2004). The parasites
absorb nutrition from the hosts deteriorating their health and eventually lead to
their mortality (Santhakumari and Saraswathy, 1979).

Parasites may play an important role in controlling seasonal abundance cycles
in coastal copepod populations. At the individual level, parasites can arrest
development, induce intersexuality, cause sterility and even death in the host
(Chatton, 1920).

Different studies were carried out recently in the fields of taxonomy and ecology
of protozoan parasites worldwide (Bhandare and Ingole, 2008; Visse, 2007;
Manca et al., 2004; Moon et al., 2008; Ohtsuka et al., 2004; Willey, et al., 1990,
Wing, 1975; Walkusz and Rolbiecki, 2007). The aim of this study is identify the
chromistan parasites which infect copepods, rotifers and other zooplankton in
Iragi marine and brackish water Southern Irag.

Materials and Methods

Zooplankton samples were collected seasonally from surface water at different
five stations in lIraqi waters during the period from January 2010 to the end of
October 2010, (station 1, 30°25'18.39"N - 47°46'10.15"E), (station 2,
30°23'39.44"N - 47°46'59.57"E), (station 3, 30°11'22.50"N - 47°53'15.05"E),
(station 4, 29°56'44.70"N - 48°33'54.82"E) and (station 5, 29°47'14.03"N -
48°43'49.23"E) (Fig. 1), during daytime with respect to tide. Samples were
collected using a 120 um mesh-sized zooplankton net of mouth aperture 40 cm in
diameter with a digital flow-meter (model 438 110) Hydro bios Ltd., the net was
horizontally towed. Samples were transferred to plastic container, immediately
fixed with 4-6% formaldehyde solution.

Two subsamples were taken from diluted sample in each station. The counting
was carried out based on Wickstead (1965), by using a Bogorov counting tray. Host
specimens were examined under dissecting and compound microscope and
photographed by a digital camera (1x us 8015).

All the specimens were analyzed and identified to the possible taxa
(zooplankton and parasites). The identification of the ecto and endo parasites were
carried out according to the following references: Sewell (1951); Fahmi and
Hussain (2003); Manca et al. (2004); Ohtsuka et al. (2004); Skovgaard (2005);
Skovgaard and Saiz (2006); Walkusz and Rolbiecki (2007). Some of the infected
copepods were sent to Prof. Dr. Dag Olav Hessen of the biological department,
faculty of mathematics and natural sciences of Oslo University, for scanning
electron microscope (SEM) inspection.
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Some photographs of infected copepods were sent to Prof. Dr. Alf Skovgaard,
department of veterinary pathobiology, faculty of life sciences, University of
Copenhagen, Denmark, for confirmation of the identification of some ecto and
endo parasites. Three infected groups were been identified as copepods (which
identified to species level), rotifers and other zooplankton.

The percentages of infection for individuals of the zooplankton were calculated
according to (Margolis et al., 1982)
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Figure 1. A map showing the studying area.
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Results
Classification
Domain Eukaryota Whittaker and Margulis, 1978
Kingdom Chromalveolata Adl et al., 2005
Superphylum Alveolata Cavalier-Smith, 1991
Phylum Dinozoa T. Cavalier-Smith, 2004
Infraphylum Protalveolata Cavalier-Smith, 1991
Class Ellobiopsea Loeblich, 1970
Order Ellobiopsida Coutiere, 1911
Family Ellobiopsidae Coutiere, 1911
Genus Ellobiopsis Caullery, 1910
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Ellobiopsis chattoni Caullery, 1910
Thalassomyces niezabitowski, 1913
Class Dinophyceae
Order Blastodiniales
Family Blastodinidae
Genus Blastodinium Chatton, 1906
Phylum Ciliophora Doflein, 1901
Subphylum Intramacronucleata Lynn, 1996
Class Oligohymenophorea de Puytorac et al., 1974
Subclass Peritrichia Stein, 1859
Order Sessilida Kahl, 1933
Family Zoothamniidae Sommer, 1951
Genus Zoothamnium Bory de St. et al., Vincent, 1826

Taxa of parasites infected zooplankton:
Many taxa of parasites on zooplankton were recorded for the first time in the
study area (Figs. 2-19) as follows:

Ellobiopsis chattoni (Caullery 1910)
This parasite infected Ectinosoma (Halectinosoma) sp. (Fig. 2).

Ellobiopsis sp.
Acartia (Odonatacartia) pacifica (male and female) were infected with
Ellobiopsis sp. (Figs. 3 and 4).

Thalassomyces sp.
Thalassomyces sp. was found on calanoid™s copepodite stages, Acartia
(Odonatacartia) pacifica and naupliar stage of copepod (Figs. 5, 6 and 7).

Blastodinium sp.
This parasite was found in Labidocera minuta (female) and Acartia
(Odonatacartia) pacifica (female) (Figs. 8 and 9).

Zoothamnium sp.
Zoothamnium sp. parasitized on Pseudodiptomus ardjuna (female) (Fig. 10)
and Acartia (Odonatacartia) pacifica (male) (Figs. 12, 13 and 14).

Peritrich ciliates

The peritrich ciliates parasitized Ectinosoma (Halectinosoma) sp., Bestiolina
Arabica (male), Acrocalanus gibber (male), Oithona attenuata (female) and
Microsetella sp. (Figs. 11, 15, 16, 17 and 18).

Dinoflagellates

The dinoflagellates were diagnosed in Brachionus rotundiformis and other
Rotifers species (Fig. 19).

The parasites Ellobiopsis chattoni, Ellobiopsis sp., Thalassomyces sp.,
Blastodinium sp. and Zoothaminium sp. as well as unidentified dinoflagilletes and
peritrich ciliates were recorded on the collected zooplankton during the study
period.
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Figure 2. Ectinosoma (Halectinosoma)

sp.

infected with Ellobiopsis chattoni

=)

Figure 3. Acartia (Odonatacartia) pacifica (male)
infected with Ellobiopsis sp. (—).

Figure 4. Acartia (Odonatacartia) pacifica
female) infected with Ellobiopsis)

sp. (—) an unknown ecto parasite

*

00 e
Figure 5. Copepodite stage(Calanoida) infected
with Thalassomyces sp .(—)

Figure 6. Acartia (Odonatacartia) pacifica

(Female) infected
Thalassomyces sp. (—)

with

Figure 7. Naupliar stage (Copepoc'ia) infected with
Thalassomyces sp, (—).
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Figure 8. Labidocera minuta (female) infected
with Blastodinium sp. (—)
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Figure 9. Acartia (Odonatacartia) pacifica
(female) infected with Blastodinium
sp- ()

100 pm

Figure 10. Pseudodiaptomus ardjuna (female)
infected with Zoothamnium sp. (—)

10w

Figure 11. Ectinosoma (Halectinosoma) sp.
infected with ecto-parasite peritrich
ciliates (—).

Figure 12. Photomicrograph (SEM) of Acartia
(Odonatacartia) pacifica (male)
infected with Zoothamnium sp.(—) .

13. Photomicrograph (SEM) of A. (O.)
npacifica (male) infected with
Zoothamnium sp (—) .

Figure
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Figure 14.

(SEM)  of
(enlarged

Photomicrograph
Zoothamnium
from Figure 18).

sp.

Figure 15. Photomicrograph (SEM) of Bestiolina
Arabica (male) infected with peritrich
ciliates (—).

Figure 16. Acrocalanus gibber (male) infected
with peritrich ciliates (—).

w»,
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Figure 17. Oithona attenuata (female) infected
with peritrich ciliates (=) .

Figure 18. Microsetella sp. infected with
peritrich ciliates (=) .

Figure 19. Rotifera (Brachionus rotundiformis)
infected with endo parasite (—)
Dinoflagellates

The percentage of infected zooplankton at five stations:

The variations of percentage and intensity of the infected zooplankton were
studied at all stations (Figs. 20, 21, 22, 23 and 24).

At station (1), the highest percentage of the infected zooplankton was 66.6%
recorded in Parvocalanus crassirostris during winter, while the lowest value was
0.34 % recorded in copepod nauplii during autumn.
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The highest percentage of infection in station (2) was 77.27 % recorded in
Acartia (Acartiella) faoensis during winter, while the lowest was 0.21% in copepod
nauplii during summer. The highest percentage of infection at station (3) was 50%
recorded in Oithona attenuate and Pesudodiaptomus ardjunaduring spring and
summer respectively, while the lowest value was 0.41% recorded in rotifers during
winter. At station (4) the highest percentage was 50% recorded in Euterpina
acutifrons during winter, while the lowest value was (0.6%) recorded in Oithona
attenuata during spring. The highest percentage at station (5) was 50% recorded
in Acartia (Odonatacartia) pacifica during summer, while the lowest value was
(0.58%) recorded in Coryceaus (Dithrichocoryceaus) lubbockiduring autumn.

Total percentage of infections in copepods and rotifers:

The highest percentage of infection in all Copepods (35.7%) was counted in
winter at station (4), while the lowest was (0.73%) at stations (2) during autumn
(Fig. 20). The highest percentage of infection in rotifers was (9.49%) at station (1)
during autumn, while the lowest was (0.15 %) at station (3) during winter (Fig. 21).

Total percentage of infections in all zooplankton:
The highest percentage of infection in all zooplankton was (31.9%) at station (4)
during winter, while the lowest was (0.89%) at station (2) during autumn (Fig. 22).

Total intensity of infections in copepods and all zooplankton:

The highest total intensity of the infected copepods was (12.03) recorded at
station (1) during summer, while the lowest was 1.05 in the same station during
autumn (Fig. 23). The highest value of intensity of infected all zooplankton was
(6.3) at station (2) during summer, while the lowest was 0.8 was during autumn at
station (2) (Fig. 24).
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Figure 20. The total percentage of infected copepods at five stations during 2010.
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Discussion

The present study showed that the highest percentage of infection in Acartia
(Acartiella) faoensis, Bestiolina arabica, Acartia (Odontacartia) pacificaand
Acrocalanus gibberat station (2) was during winter, where more of these parasites
prefer the cold water (Sewell, 1951). The highest value of percentage of infection in
most stations had been found in winter and, the highest intensity of infection of all
zooplankton with ecto and endo-parasites was recorded at station (2) during
summer. The unhealthy individuals and those of overwintering generations are
more susceptible to parasitism (Zhong, 1989).

The organic pollution in Shatt Al-Basrah canal, which is caused by discharge of
Hamdan sewage treatment may, reduces the resistance of the zooplankton against
parasites (Al-lmarah et al., 2010, 2003).

The fertilizer factory and petrochemicals company throw their discharges in
Shatt Al-Basrah canal the Cl, SO4, PO4, NO3, Oil, TDS and TSS, added to Shatt Al
Basrah canal, most of them came from the discharge of fertilizer and
petrochemicals factories (Hassan et al., 2011).

The toxic chemicals and excessive metal concentration weakened the
exoskeleton of the copepods making them more susceptible to the attachment by
the ecto parasites such as Ellobiopsis sp. (Bhandare and Ingole, 2008). Fahmi and
Hussain (2003) referred to the infected copepods by parasites in Kuwaiti waters
may be partly due to the impact of six to eight million barrels of oil spilled into the
Arabian Gulf during the Gulf war in 1991 threatening the marine life of the entire
Gulf.

In the Arabian Gulf, some of the parasitized copepods were slightly deformed in
shape, and smaller than their non-parasitized counterparts, possibly because the
parasites draw heavily on the metabolic resources of their hosts (Al-Yamani and
Fahmi, 1995).

Most of the parasites of zooplanktonic hosts are from protista and its
assemblages (Theodorides, 1989). Several dinoflagellates are extracellular
parasites, while others are intracellular. Their effects on hosts vary from almost
harmless to fatal (Skovgaard and Saiz, 2006).

The studying area suffered strong dramatic changes in salinity values in recent
period. Salinity may play a distinct role in the epizootiology of the disease in
estuarine hosts (Jefferey, 1994).

Aquatic food web is always subjected to different kinds of threats to its well-
being and it is difficult to say what the next threat could be, parasitism in copepods
is said to be a global phenomenon that has a common cause, but the factors
responsible for the susceptibility of the copepods to such parasitic attacks may be
site specific and the frequency as well as type of infection could vary from area to
area (Bhandare and Ingole, 2008).
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