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ABSTRACT. Thirty eight species of marine interstit ial ciliates have been 
identified from collections made from the coastlines and sa lt-marshes 
of the Saudi Arabian Gulf Islands of AI-Batinah and AbIT AJi. The 
species reported belonged to 31 genera and 22 families, all represent 
new records of the fauna of The Arabian Gulf and Saudi Arabia and 
seven of them were present at all collection sites. The distribution of 
each species around the two islands was recorded. 

Recently the Iraquis released millions of tons of crude oil from the Kuwaiti oilfields 
into the waters of the Arabian Gulf during the 1991 Gulf War crisis, causing huge 
environmental pollution. A very important indication of the degree of such pollution 
is obtained by biological monitoring of contamination in marine organisms. Such 
monitoring is necessary fo protection of human health too, as several seafood 
organisms can become directl y contaminated by pollutants, or can accumulate toxic 
substances by feeding on other contaminated organims. The mussel, Mytilus eduLis 
was shown to accumulate sufficient toxicants to cause food poisoning in mice when 
fed with contaminated phytoplankton (Un sal 1982), 

Protozoa are widely distributed in aquatic environments, and because of their 
position near the bottom of the food chain, they serves as food for many aq uatic 
higher animals. Thus, any toxic damage to those micro-organisms should herald 
harmful changes in higher animals in the food web. Such change is also a potential 

"' Part of a research project supponed by the National Commission for Wildlife Conservation and Development, 
Riyadh, Saudi Arabia. 

747 



748 Records or Free-living Ciliales in Saudi Arabia. I. Marine. 

threat to human health. With rapid growth and normal species succession, low levels 
of pollution can shift dominance in protozoan communities towards resistant forms, 
rather than causi ng a general decrease in producti vity. Amongst these , ci I iated 
protozoans are most sensitive to pollutants and can be assayed as biological 
indicators through their disappearance from protozoan communities according to 
ex posure time and toxic concentration (AL-Rasheid 1(92). Benthic and interstitial 
protozoa, including ciliates, are subjected to greater pollution stresses than the 
planktonic forms, and will have higher concentrations of pollutants than the 
sediment, because their uptake will be from both the sediment and the surrounding 
water (A L-Rasheid and Sleigh 1994). Both planktonic and benthic protozoa tend to 
be severely affected by contamination of the aquatic environment since they have 
only a plasma membrane and a permeable outer covering between their living 
cytoplasm and their environment (Burbank and Spoon 1967). Hence, great attention 
has been paid to the distribution of interstitial ciliates in sediments of coastal and 
estual'ine localities and many surveys have been undertaken worldwide 
(Falll'e-Fremiet 1950, Dragesco 1963a,b, Fenchel 1969, Wilbert and Kahan 1981, 
Ricci ef 01. 1982, AL-Rasheid 1992, Santangelo and Lucchesi 1992, EI-Serehy 1993, 
and AL-Rasheid and Sleigh 1995). 

In Saudi Arabia, however, all previous protozoological studies have, so far, 
concentrated on parasitic protozoa, except for a few surveys on the foraminifera 
(Bokhary 1(87). Interstitial and sand-dwelling ciliates are yet to be investigated, not 
only in Saudi Arabia, but also throughout the Arabian Gulf. Hence, 'a research 
program has been established to survey those ciliates and their dist ribution in 
selected sites on the Arabian Gulf coastline of Saudi Arabia and its offshore islands 
to establish qualitative basel ine information of interstitial ciliates to assist in the 
future studies of the recovery of Saudi Arabian beaches, and to contribute to the 
knowledge of these orga ni sms in the Gulf. 

The present paper is a checklist of the interstitial ciliate fauna of AI-Batinah and 
Abu Ali offshore Arabian Gulf Islands of Saudi Arabia, which represent a portion of 
the Fauna of Saudi Arabia and of the Arabian Gulf at large. 

Materials and Methods 

Sediment sam ples were collected between Augu st 1994 and July 1995 from six 
loca lities on AI-Batinah and Abu Ali Islands (Fig. I). Both are Jow-Iying islands off 
a peninsula north-east of AI-Jubail Industrial City on the Arabian Gulf. All six 
sampling sites are sandy beaches, but site C, is a salt marsh rich in cyanobacteria 
belonging to the genera LYl1ghya, Microcoleus, Phormidium and Schiwthrix 
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Fig. 1. M,I P or' the Arabian Gulf showing the Saudi Arabian Islands of AI-Bi'ilinah and AbTI Ali and 

the sa mpling sites A-F. 

(Hoffmann 1994). Dwarf mangrove (Avicennia marina) was present only at sites A, 
Band C with the highest concentration at the latter site, which shelters a great 
diversity of macro and meiofauna. The sediment in all sampling sites is slightly 
gravely sand with median grain size between 200 and 400 )..I.m. The salinity of the 
stuc1y sites (39-67 %0 at the height of the summer) was measured with a 
refractometer and thei r surface temperature (16-37 0c) was also esti mated. 
Undisturbed samples were obtained at low tide from the topmost 1-3 em of 
submerged areas of the sites between high and low tide marks by the sediment core 
methoc1 of Fenchel ( 1969, 1987). Cores were transferred undisturbed to slightly 
larger plastic collecting containers lined with nylon mesh (Carey and Maeda 1985). 
Subsamples were also taken from the cores and placed into 50 mm deep petri dishes 
and brierly (not more than 48 h) subcultured with rice grains as food for the bacteria 
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according to the method outlined by AL-Rasheid (1992). Interstitial ciliates were 
extracted from the collecting containers by pipetting a small volume of sediment into 
a watch-glass containing millipnre-filtered (pore size 0.22 11m) sea water collected 
from the same site (Hartwig and Parker 1977). Then the sediment partic les were 
di spersed with a fine needle, and individual ciliates were isolated under a 
stel'eomicroscope uSing micropipettes. They were then identified and 
photomicrographed uS1I1 g high power bright-fi e ld and phase-contrast light 
III icroscopy. On several occas ions, the ci Iiates were mou nted on microscope s Iides 
with glycerin albumin , fixed in Schaudinn's acetic acid, stained with Protargol stains 
(Lynn 1992) and examined. The characteristics of each organi sm were th en 
compared to its description in the publications of Carey ( 1992), Corliss ( 1979), Kahl 
( 1930-)) , Patterson el at. (1989 ) and Small and Lynn ( 1985). 

Results and Discussion 

The present study revealed the presence of 38 taxa new to records of the fauna 
01 Sa udi Arabia and of th e Arab ian Gulf at large. The following is a checklist of the 
I·ecmded species arranged according to Corliss (1979), each species is followed by a 
l1l'ici description according to Carey (1992). The status of the species is indicated , il' 
it wel'e present at all sites . Moreove r, species not truly interstitial Me also 
h i~ hlighted. The di stributi on of the speci es in the study J l'ea is presented in Table 1. 
Photomi crograp hs of each species Jre presenteel in Figs. 2-4. 

Phylum: Ciliophora Dol'lein 190 I 
Class: Kinetofragminophorea de Puytorac el al.1974 
Subclass : Gymnostomatida Butschli 1889 
Order: ProstOIllJtida Schewiakoff 1896 
Suborder: Haptorina Corl iss 1974 
Fa III iIy: Enchelyidac Ehrenberg 1838 
1. Cilaellea vorax uennerstedt 1867 (Fig. 2a) 
Yermifol'lll , 400 11m in length , twisted, with kineties spiralin g. On co ntraction 

bod y corkscrews. Macronucleus of many small parts di st ributed throughout body. 

2. Lacrymaria maurea Dragesco 1965 (Fig. 2b) 
Cylindrical with pointed tail, 300 11m III length. Snout region with 

nelllatodes mata. Macronucleus with two ovoid bodies separated by single 
Illi cronu cleus. Cuticle with fu siform trichocy sts and bundles of tri chites. Contractile 
vacuole terminal. 
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Table 1. Distribution of the species of interstitial ciliates in the Saudi Arabian Gulf islands of AI­
Batinah and Abu Ali 

Sampling sites** 
Species* 

A B C D E F 

I. Chaenea l'orax - - + - - -

2. Lacrymaria maurea - + - + + -
3. Amphilep/us marina + + - - - -
4. LilonoiUs anguilla - - + - - -

5. LiLOnolUs loxophylliJorme - - + - - -

6. Loxophyllum pseudosetigrum + + + + + + 
7. Trachelocerca cylindhcolis - - - - - + 
8. Trachelonema lanceolata - - + - - -
9. Remanetla margaritifera - - + - + -

10. Scaphidiodon navicula - + - + - -
1 I. Chlamydodon major - - + - - -

12. Chlamydodon pedarius - - + - - -

13. Paramecium woodruffi - - + - - -
14 . Fronionia marina - - + + - -
15. Aristerostoma marillum + + + + + + 
16 . Protocruzia depressa + + + + + + 
17 . Pleuronema corona/urn - + - + + + 
18. Cris/igera selosa + + - + + + 
19. Carchesium sp. - - - + - + 
20. Vorlicella sp. + + + + - -
21 . COlhurina marina - + - + + -
22. COlhurina oblonga + + - - - -

23. Blepharisma dileplus + - - - - -

24. Condylosloma nigra - - + - - -
25. Condylosloma palens + + + - - -
26 . COlldylosLOma remanei - - + - - -
27, Fabrea salina - - + - - -
28. Perilromus Jaurei - + - - - -
29. Strombidium calkillsi + + + + + + 
30. Slicholricha oculeala + - - - - -

31. Uroslrongylum caudalum - - + - - -
32. Keronopsis rubra - + + - - -
33. 0XYlric/za disciJera - - + - - -

34. Oxylric/za marina - + + + - -

35. Diophrys appendicuUlta + + + + + + 
36. Euplotes muwbitis - - + + + + 
37 . Euplotes vallllus + + + + + + 
38, Urollychia setigera + + + + + + 

Totals 14 19 26 17 13 12 

"Species present at all sites are in boldface. 
*"'Shown in Fig. I. 
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Fig. 2. 	Philse-contrilst photomicrographs of live (unless otherwi se sta ted) ciliate species reported 
h'om the Saudi Arabiiln Islands 01' AI-Bntinah and Ahli Ali Islilnds. a) Chaenea lIorax, 
fi xed specimen. Protargol stilined and hright-field pholOmicrogr<lphed: h) Lacrvmaria 
lI7(lurl'({: c) AmJlhi/eplUS marina: d) Lilonolus anguilla; e) Lilonollis Joxoj1hvllifonne: t) 
Lo.wphvl/ulIl J1seudosetigrwn: g) Trachelocerca cylindricolis: h) Trachelonema 
/wu:eo/aUt; i ) Remane!/a /Il.argariti{era: j) Scaphidiodon IlGl'icu/a ; k) Ch /amydodon lI1ajor; 
I) Cii/all1ydodon pedarh!s: m) Paramecium woodrufji. All bars are in )Jm. 
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Order: Pleurostomatida Schewiakoff 1896 

Family : Amphileptidae Butschli 1889 

3. Amphileptus marina (Kahl 1928), Carey 1992 (Fig. 2c) 


Hemiophrys marina Kahl 1928 

Large, broad, 135 !J.m in length . Buccal area occupies whole length of neck 

region. Two macronuclei with intercalated micronucleus . With five lateral 
contractile vacuoles. 

4. Litonotus anguilla (Kahl 1930), Carey 1992 (Fig. 2d) 

Lionotus anguilla Kahl 1930 


Elongate with long curving neck and pointed tail. Body 150 ).lm , undergoes 
spiral contorsions. Longitudinal kineties stretch from pole to pole, not converging. 
Single contractile vacuole, macronucleus of two parts, micronucleus intercalated. 

5. Litonotus loxophylliforme (Dragesco 1960), Carey 1992 (Fig. 2e) 

Hemiophrys loxophylliforme Dragesco 1960 


Elongate, 120 ).lm long . Oral area with large trichocysts. Two spherical 
macronuclei, mucocysts between kineties. Without contractile vacuole. 

6. Loxophyllum pseudosetigerum Drageso 1954 (Fig. 2f) 
Broad, 200 ).lm in length, almost oval with wide flattened band and trichocysts 

on both sides . Peri buccal papillae present. Several sharply pointed bristles fused with 
normal ciliature. Many spherical macronuclei , with single contractile vacuole 
(present at all sites). 

Order: Karyorelictida Corliss 1974 

Fami Iy: Tracheolocercidae Kent 1880-1882 

7. Trachelocerca cylindricolis Lepsi 1962 (Fig. 2g) 
Neck and body distinct, 300 ).lm long. Head not expanded, tail small, rounded. 

Multimacronucleated, without contractile vacuole. 

8. Trachelonema lanceolata Raikov 1962 (Fig. 2h) 
Elongate, flask-shaped, with expanded head and small pointed tail, 380 ).lm 

long . Cytopharynx terminal, slit-like. Macronuclei 14, ovoid, occur in line in body. 

Family: Loxodidae Butschli 1889 
9. Remanella margaritifera (Kahl 1933), Dragesco 1960 (Fig. 2i) 

Elongate, 120 ).lm in length . Body rather crescentic with pointed tail. 
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Pigmentation around buccal region. Muller's bodies 2-5. Macronuclei 2, large. 
Micronucleus intercalated. 

Subclass: Hyposotomatia Schewiakoff 1896 

Superorder: Nassulidea Jankowski 1967 

Order: Synhymeniida de Puytorac et at. 1974 

Family: Scaphidiodontidae Deroux 1978 

10. Scaphidiodon navicula (Stein 1859), Dragesco 1965 (Fig. 2j) 
Ovoid, 100 11m in length, slightly expanded anteriorly, slightly projecting 

leftward. With large podite originating from ventral surface, projects beyond edge of 
body. Cytopharyngeal basket with 20 large nematodesmata. Hypostomial frange 
from left side to just past cytostome. Macronucleus single, avoid , contractile 
vacuoles 4-6. 

Superorder: Phyllopharyngidea de Puytorac et al. 1974 

Order: Cyrtophorida Faure-Fremiet in Corliss 1956 

Suborder: Chlamydodontina Deroux 1976 

Family: Chlamydodotidae Stein 1859 

11. Chlamydodon major (Kahl 1931), Carey 1992 (Fig. 2k) 


Chlamydodon triquetrus var. major Kahl 193 I 

Elongate, 100 11m long, dorsoventrally flattened. Anterior bent leftward, tail 

region with distinct point. Oral aperture oval, large. Macronucleus single, contractile 
vacuoles numerous. 

12. Chlamydodon pedarius Kaneda 1953 (Fig. 2-1) 
Reniform, flattened, 100 11m long. Rounded anterior and posterior. Dorsum not 

overhanging ventrum, band of trichites semi-circular. Oral aperture large, oval. 
Cytopharyngeal basket curved, large, with large nematodesmata. Macronucleus 
large, centrally located, contractile vacuoles 5-12 . 

Class: Oligohymenophorea de Puytorac et at. 1974 

Subclass: Hymenostomatida Delage and Herouard 1896 

Order: Hymenostomatida Delage and Herouard 1896 

Suborder: Peniculina Faure-Fremiet in Corliss 1956 

Family: Parameciidae Dujardin 1840 

13. Paramecium woodruffi Wenrich 1928 (Fig. 2m) 
Ovoid, rather than elongate, 150 11m long; with anterior transversely truncate, 

posterior rounded. Oral groove wide, extends into posterior third of body. 
Contractile vacuoles 2. Macronucleus ovoid, micronuclei 4. Tuft of caudal cilia 
present. 
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Family: Frontoniidae Kahl 1926 
14. Frontonw marina Fabre-Domergue 189 L (Fig. 3a) 
Elongate, 350 11m long. Anterior wider than posterior, dorso-ventrally flattened. 

Oral aperture small. Macronucleus large, micronuclei 2. Single, small, 
centrally-located contractile vacuole. Trichocysts numerous, fine. 

Order: Scuticoci liatida Small 1967 

Suborder: Philasterina Small 1967 

15. Aristerostoma marinum Kahl 1931 (Fig. 3b) 
Small, ovoid, 30 11m in length, pointed anteriorly, rounded posteriorly. Somatic 

kineties extend longitudinally from pole to pole. Dorsal surface domed, flattened 
ventrally. Buccal region small almost traverse body, with at least 1 membranelle. 
Macronucleus single, centrally-placed. Contracti Ie vacuole posterior (present at all 
sites). 

16. Protocruzia depressa Ammermann 1968 (Fig. 3c) 
Ovoid, 50 flm, apex pointed . Somatic ciliation sparse dorsally, resembles spiral 

kineties ventrally. Macronucleus large, micronuclei variable in number (present at all 
sites). 

Suborder: Pleuronematina Faure-Fremiet in Corliss 1956 

Family: Pleuronematidae Kent 1880-1882 

17. Pleuronema coronatum Kent 1880-2 (Fig. 3d) 


Pleuronema coronata var. marina Kahl 1928 

Ovoid, slightly reniform, 85-90 flm long. Undulating membrane very large, 

almost encircling cytostome posteriorly. Caudal cilia present. Macronucleus large, 
ovoid; contractile vacuole large; trichocysts large, few . 

Family: Cyclidiidae Ehrenberg 1838 
18. Cristigera setosa Kahl 1928 (Fig. 3e) 
Ovoid, 30 11m in length. Buccal apparatus very large, extending three-quarters 

of body. Ciliation dense anteriorly, reduced to few long rigid cilia posteriorly. 
Macronucleus single. 

Subclass: Peritricha Stein 1859 

Order: Peritrichida Stein 1859 

Suborder: Sessili na Kahl J933 

Family: Vorticellidae Ehrenberg 1838 

19. Carchesium sp. Ehrenberg J830 (Fig. 3f) 
Bell-shaped colony, individuals contract separately, 90 Il-m long, not truly 

interstitial. 
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Fig. 3. 	Phase-contrast photomicrographs of live (unless otherwise stated) ciliate species reported 
from the Saudi Arab ian Islands of AI-B~tinah and Abu Ali Islands. a) Frontonia marina; 
b) Aristerosroma marinwn: c) PrOlocruzia depressa; d) Pleuronema coronatum; e) 

Cri.ltigera serosa: f) Carchesium sp., bright-field photomicrograph; g) Vorticella sp.; h) 
Cothurina marina: i) Cothurina oblonga: j) Blepharisma dileplUs; k) Condylostoma nigra; 
I) CondylosLOnla IWlens. All bars are in )lm. 
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20. Vorticella sp. Linnaeus 1767 (Fig. 3g) 
Bell-shaped body, contracted unbranched stalk , 100-120 flm long, not trul y 

interstitial. 

Family: Vaginico llidae de Fromentel 1874 
21. Cothurina marina Andru ssowa 1886 (Fig . 3h) 

L orica clear, 70 11m , attached to surfaces vi a short stalk . Body 90 11m long, not 
trul y intersti ti al. 

22. Cothurina obLonga K ahl 1930-5 (Fig. 3i) 

L ori ca c lea r, 75 11m, attached to surfaces vi a short stalk . Body 120 11m long, not 
tl'Lll y i ntersti ti al. 

C lass: Polyhymenophorea Jankowski 1967 

Subclass: Spiro trichia Butschli 1889 

Order: Heterotrichida Stein 1859 

Suborder: Heterotrich ina Stein 1859 

Fa mi ly: Spirostomidae Stein 1867 

23 . BLepharisma diLeptus Kahl 1928 (Fig. 3j) 
E longate, ve rmi form, 21 5 11m in length , long and th in anteri orly. Peri stoille 

occupies hal f body length. Undu lati ng membrane long, conspicuous. M acronucleus 
moniliform, occur in pos teri or half of body. 

Fam il y : Condylostomatid ae Kahl in Dofl ein and Reic henow 1927-9 
24. Condy Lostoma nigra D ragesco 1960 (Fig. 3k) 
Di stinctly ovoi d, both ends rou nded, 250 I1 Ill in length . W ith large undulating 

membrane, peri stome small. M acronucleus mon il iform ; contractile vacuo les present. 
Abundant mucocysts, p igmented dark blue; dark co loured. 

25. CondyLostoma patens Dujardin 1841 (Fig. 3-1 ) 
E longate, 500 11 min length (200 11m contracted), spatu late anteriorl y, broad, 

rounded pos teriorly . Peri stome wide, macronucleus moniliform. Contractile vacuole 
present w ith long canal running fo rward to equatori al region. 

26. Condy Lostoma remanei (Spiegel 1928), Kahl 1930-5 (Fig. 4a,b) 

Condyiosroma cauda/um Spiege l 1928 

Condyioslom.a remanei var. oxyoura D ragesco 1960 


Elongate, broad, w ith spatulate an terior, expandi ng to mid-body, term inating In 
sha rp pointed tai l. A ttains I mill in length . Peri stome wide, deep. M acronucleus 
Illolli I ifo rm . Contracti Ie vacuole absent. 
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Family: Climacostomidae Repak 1972 
27. Fabrea saLina Henneguy 1890 (Fig. 4c) 
Ovoid, 450 11m in length, pointed anteriorly. Peristome prominent, large, with 

adoral zone of membranelles (AZM), spirals from apex to deeply-set cytostome. 
Macronucleus long, vermiform. Contractile vacuole terminal. Pigment spots various. 

Family: Peritromidae Stein 1867 
28. Peritromus faurei KahL 1930-5 (Fig . 4d) 
Distinctly ovoid, [50 11m in length. Peristome from left to right anteriorly. 

Somatic ciliation lacks spines. Dorsal protuberance, prominent, with warts and 
spines. Macronuclei 2, spherical. 

Order: Oligotrichida Butschli J 887 

Suborder: Oligotrichina Butschli 1887 

Family: Strombidiidae Faure-Fremiet 1970 

29. Strombidium caLkillsi Faure-Fremiet, 1932 (Fig. 4e) 
Ovoid , 40 11m long. , Anterior projects forward into blunt rostrum or peristomial 

collar. Posterior rounded, with polysaccharide plates and distinct equatorial cleft. 
Dorsal membranelles 2, long, about same length of body, may anchor organism 
temporarily to substrate. Long AZM, curves obliquely towards dorsal surface. 
Macronucleus single, ovoid (present at all sites). 

Order: Hypotrichida Stein 1859 

Suborder: Stichotrichina Faure-Fremiet 1961 

Family: Spirofilidae Gelei [929 

30. Stichotricha ocuLeata Wrzesnioski 1884 (Fig. 40 
Spindle-shaped, elongate, with posterior rounded, neck thin, long. Ca 100 11m in 

length. Peristome extends half body. Contractile vacuole anteriorly located. 
Macronuclei 2, ovoid. 

Family: Strongylidiidae Faure-Fremiet 1961 
31. Urostrongylum caudatum Kahl 1930-5 (Fig. 4g) 
Cylindrical, 220-250 11m long. with long tail. Three short frontal ClIT1 

overshadowed by first 4 large membranelles of AZM. Peristome short. occupying 
less than one quarter of body. Somatic cirri spiral around body. Macronuclei 2. 

Family: Holostichidae Faure-Fremiet 1961 
32. Keronopsis rubra (Ehrenberg 1838), Kahl 1930-5 (Fig. 4h) 


Oxytricha rubra Ehrenberg 1838 

Holosticha flavorubra Entz 1884 
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Fig. 4. Phase-contrast photomicrographs of live (unless otherwise stated) ciliate species reported 
from the Saudi Arabian Islands of AI-Batinah and Abu Ali Islands. a,b) Coruiylostoma 
remanei, bright-field photomicrographs of a: relaxed and b: contracted specimens; c) 
Fabrea salina; d) Peritrornus faurei; e) Sirombidium calkinsi; f) SlichOlriCM oculeala, 
bright-field photomicrograph; g) Uroslrongylurn caudalurn; h) Keronopsis rubra; i) 
Oxylricha discifera; . j) OxylricM marina; k) Diophrys apperuiicuiala; I) Euploles 
mutabilis; m) Euploles vannus; n) Uronychia seligera, fixed specimens, Protargol stained 
and bright-field photomicrographed. All bars are in Ilm. 
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Elongate, 250-300 11m in length, rounded anteriorly, bl unt posteriorly. 
Peristome occupies quarter of body. True frontal cirri absent. Macronuclei many, 
small , ovoid. Red to orange in colour. 

Suborder: Sporadotrichina Faure-Fremiet 1961 

Family : Oxytrichidae Ehrenberg 1838 

33. Oxytricha discifera Kahl J930-5 (Fig. 4i) 
Elongate, cylindrical, 240-250 11m in length, with distinctive broad head region. 

AZM almost entirely confined to anterior region. Macronuclei 2, ovoid. 

34. Oxytricha marina Kahl 1930-5 (Fig. 4j) 
Elongate, cylindrical, 120 11m long. AZM occupying quarter of body. Anterior 

and posterior ends rounded. 

Family: Euplotidae Ehrenberg 1838 
35. Diophrys appendiculata (Ehrenberg 1838), Kahl 1930-5 (Fig. 4k) 


Sfylonychia appendiculata Ehrenberg 1838 

Ovoid, ca 100 11m long. Anterior rounded with well-developed AZM occupying 

ca. half body. Posterior lateral concavity not ornamented , with 3 caudal cirri. 
Frontoventral cirri 7-8, transverse 5, left marginals 1-3. Macronuclei 2 (present at all 
si tes). 

36. Euplotes mutahilis Tuffrau J 960 (Fig. 4-1) 

Ovoid, 95-100 11m in length with large AZM. Dorsal surface ornamented with 5 
longitudinal ridges. Ventral surface heavily sculptured with 7 ridges. Peristome 
extends ca . two-thirds of the length of body. Frontoventral cirri 10, transverse 5, 
caudal 4. Macronucleus 3-shaped. 

37. Euplotes van nus (MLilier 1786), Minkjewicz 190 I (Fig. 4m) 


Ovoid , 100 11m in length. Body curved slightly to right, not ornamented. 

Peristome large, extends two-thirds length of body. Frontoventral cirri 19, transverse 
5, caudal 4. Macronucleus C-shaped (present at all sites). 

38. Uronychia setigera Calkins 1902 (Fig. 4n) 

Ovoid, 50-60 11m long . Peristome large, occupying over half body length with 
2-3 flagella-like cirri and 2 paroral membranes. Undulating membranes wide. 
Transverse cirri 4-5; marginal cirri 2, large; right caudal cirri, 2, curved, dorsally 
attached; satellite cirrus thin, long. Dorsal ridges 3-4. Macronucleu s single, spherical 
(present at all sites). 
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Most of the species reported herein are typical interstitial ciliates and many of 
them are distributed worldwide. However, Carchesium, Vorticella and Cothurina 
species which are found attached to algae and substrates have been considered as not 
truly interstitial because they do not live between, among, or in the interstices of 
sand grains (Hartwig 1980). Seven species are recorded from all sampling sites, 
which might indicate their great diversity at the various habitats around the two 
islands. The sampling site C (see Table I) showed the highest species diersity and 
was in an area which is not directly exposed to wave action, hence it is rich in 
detrital materials derived from the algal mats of the site, constitute an extra food 
source for the ciliates to flourish on. Sampling site B is second to C, probably due to 
the same reasons. On the other hand, sampling sites D, E and F, which are exposed 
to direct wave action , showed lower species diversity than the former, more 
sheltered sites. The deterimental effect of increasing wave action on ci liates 
inhabiting sandy beaches is well documented (Hartwig and Parker 1977, and Carey 
and Maeda 1985). Despite the fact that the Saudi shorelines have been cleaned from 
most of the oil spills five years ago, and the tar layer on the seabed and the intertidal 
zone have nearly been entirely covered with sand, future quantitative and qu alitative 
studies are of great importance to monitor the recovery of the Arabi an Gulf by 
observing the abundance and diversity of interstitial ciliates, especially those 
recorded in the present study. 

Acknowledgements 

The author wishes to thanks Dr. Phil Carey, Division of Biological Sciences , 
University of Derby, UK, and Dr. Hamed EJ-Serehy, Zoology Department, Faculty 
of Science, Suez Canal University, Ismailia , Egypt for help with the identification of 
some species. Thanks are due to Prof. Hussein Hussein of our Department for 
suggestions and critical reading of the manuscript. 



762 Records of Free-l iving Ciliates in Saudi Arabia. I. Marine. 

References 

AL-Rasheid, K.A.S. (1992) The Effect of Hecll'Y Metals Oil the M(/rille Ciliate Euplotes mutahi li s 
(Tu l'frau 1960). Ph.D. Thesis. University of Southampton. 269 p. (unpubli shed). 

AL-Rasheid, K.A.S. and Sleigh, M.A. ( 1994) The effects of heavy meW ls on the feeding rate at' 
Euplotes IIlUldbilis (Tuffrau 1960) Eul"Op. 1. Prot iSla!. , 30: 270-279. 

AL-Rasheid, K.A.S. and Sleigh, M.A. ( 1995) Distribu tion and abundance of interstitial cili ates in 
Southampton Water in relation to physiocochemical conditions. metal pollution and the 
avai lability of food organi sms. Est. Coastal Shelf Sci., 40: 61-80. 

Bokhary, H. (1987) Microbiology of Saudi Arabia (1841 -1986). King Saud Uni versity Press , 
Riyadh, 151 p. 

Burbank, W.D. and Spoon, D.M. (1967) The use of sessile ciliates collected in plastic petri dishes 
for rapid assess ment of water pollution. 1. Proto zoa!. , 14: 739-744. 

Carey, P.c. ( 1992) Marine Interst itial Ciliates, An IIlllstrated Key. Chapman and Hall 
Publi cation s, London. 368 p. 

Carey, P.G. and Maeda, M. ( 1985 ) Horizontal di stribution of psammophi li e ci liates in fine 
sediments of the Chichester Harbour area. 1. Nat. Hist., 19: 555-574. 

Corliss, J.O. (1979) The Ciliated Protozoa: Characteriza tion, Classijicalion and Guide 10 the 
Lileratu re. Pe rga mon Press, Ox fo rd. 455 p. 

Dragesco, J. ( 1963a) Complements a la connai ssance des cil ies mesopsa mmiques de Ro scoff. I. 
Holotriches. Cah . BioI. Mar., 4: 91-1 19. 

Dragesco, J. (1963b) Complements it la connaissance des ci li es mesopsammiques de Roscoff. 11. 
Heterotriches and Ill. Hypot riches . Cah. Bio!. Mar., 4: 251-275. 

EI-Serehy, H.A. ( 1993) Species composition and di stribution of sand-dweJIing c iliates in the great 
bitl er lake of Suez Canal. 1. Egypl . Ger. Soc. Zool., 10: 127-141. 

Faure-Fremiet, E. ( 1950) Ecologie des ci lies psa mmoph iles littorau x. Bull. BioI. France el de la 
Belgique, 84: 34-75. 

Fenchel, T. (1969) The eco logy of mar ine microbenthos. IV . Structure and functi on of the benthic 
ecosystem. Ophelia., 6: 1 -182. 

Fenchel, T. (1987) Ecology of PrOlOzoa: Ihe Biology of Free-Living Phagotrophic PrOliSIs. 
Springer-Verlag Publishers, New York , 197 p. 

Hartwig, E. (1980) A bibliography of the interstitial ciliates (Protozoa): 1926-1979. Arch. 
PrOlislenk. , 123: 422-438. 

Hartwig, E. and Parker, J.G. (1977) On the systematics and ecology of interstitial ciliates of 
sandy beaches in North Yorkshire. 1. Mar. BioI. Ass., u.K. 57: 735-760. 

Hoffmann, L. (1994) Distribution, species composition and status of the intertidal blue-green algal 
mats. Courier Forsh. -Ins I. Senck.enberg, 166: 16-17. 

KahI, A. (1930-5) Wimpertiere oder Ciliata. In: Dahl, F. (ed) Die Tierwelt Deutschlands. Parts 
18, 21 , 25 and 30, Gustav Fisher Verlag, Jena, 886 p. 

Lynn, D.H. (1992) Protargol Staining, In : Lee, L.L. and Soldo, A.T. (eds.) Protocols in 
ProlOzoology. Society of Protozoologists, Kansas, C4.I-C4.8. 

Patterson, D.J., Larsen, J. and Corliss, J.O. (1989) The ecology of heterotrophic flagellates and 



763 Khaled A.S. AL-Rasheid 

ciliates living in marine sediments. Progr. Protistol., 3: 185-277. 

Ricci, N., Santangelo, G. and Luporini, P. (1982) Research on the coast of Somalia. 
Sand-dwelling ciliates . Monitore Zool. Ital. NS suppl. , VIII(4): 115-148. 

Santangelo, G. and Lucchesi, P. (1992) The interstitial ciliated protozoa of a Mediterranean 
rnicrocommunity . Hydrobiologia., 230: 79-92. 

Small, E.B. and Lynn, D.H. (1985) Phylum Ciliophora Doflein, 190 I , In: Lee, J.J., Hutner, S.H. 
and Bovee, E.C. (eds.) An Illustrated Guide to the Protozoa. Society of Protozoologists, 
Kansas , 393-575 pp. 

Unsal, M. (1982) The accumulation and transfer of Vanadium in the food chain. Mar. Poilu. Bull., 
13(4) : 139-41. 

Wilbert, N. and Kahan, D. (1981) Ciliates of solar lake on the red sea shore. Arch. Protistenk., 
124: 70-95. 

(Received 2010911995; 
in revised form 1310411996) 



7M Records of Free-li vi ng Ciliates in Saudi Arabia. I. Marine '" 

~~ dLl / 4..v~ = i y-W1.t)S - cJfr.L1 ~~ 


4: ~r-II~r'1 iSLJl - lIt 0 1vPl;)1 - rt 0 0 : ';-'. .r' 


l5~ ~~I ~WI J.:li:.r u~~1 4.....ol>.) uL;.l;'j1 ~ 

~ uL;.l;'j1 L-~:.r u~~1 >-lA..::>-'j 0~. ~UI uL:.JI ~ 0 pi 
~I ~ ~UI u~)11 rS l; l5.r-i LL>.\~y~~~j l5..v. 

eyi ~~ r-1WI :..ro o~~ uSGi ~ uL..,lj.:l ~r.i ..!..ill 1-41 (, ~1I.1 
. ~I uL:.JI • L.I· '1\ . ~ ~I u~ I. II .. J ~ Y"'"'"' <-! . j . . ..-'+' 

~0~'j1 ~ r.??1 0LS ..L.QJ.; ~.:l~1 ~~I~I~ lol 

uLPI ~~ l?jJl ~I~ L ~_ 1)611 ul);'jl ~~ ul);'jl 

'1.)~.:l~I ~.rJI ~I ~ '1 ~lj.:ll?1 0':l1 ~.rf~.) u~;'jl :.r 
(, ~I Or ul);'>U ~I~I ~I'pi ~ ~~ Ojy.a.: '-/.rll &1 ~ 
l5r--i u--' L>. l?~ u--' ~~ I Or u ~--4-lll5.?JI ~'j I ~ j 

t~i:.r ~)-.,o G.)i' ~~, i~ ~I~r ~J . l?~1 0yLli 

'-/.rll &1 o~ ~ ~PI.hAJ1 J~:.r iL::LI ~)I:.r 0t:.b"'j1 0':!.~ 
~\ u~..LtJI ey\ ~..G..::J\~ ~lo ~\..J..I ~\ (, ~I~I ~Iy' 

http:4.....ol


765 Khaled A .S. AI-Rasheid 

~~I ~,)~I )yJ;-I) ~rJI ~I j>-L... jA o~~ ~Iy ~ ~) 

~ ..lill ~). u5~:;1 dlJ ~ ,-?~I 0 y-L:JI 0.r-i ~rs 4J~)f 
~~I or ul-:-:.yJI ey\ ~~~~~~L;f. ~ 
~rJI ~)~l> O)~ ~,)~I ~rJI 0: I () () U ~I.r.ll ~I?I 

u~..yJI eJ.;i ,)..b.:.J..J ~L;~I ab jA ~? .)L:lI ~I) . 4..,~ O)~ 
- \:LI .. - ,) - 11 \<". t dU\ -. . ~ - II A.-L . qc.::::- '-I u.:--: .r---' '-:?'" y. ) . '-F.r..r. ~ -~ - ) ~ 

. J.rJI 

U::-II u~41\ jA ~Y i A ~))~ ~LJ-\ 4....,1)..LJI ~ ~ ..lA..l 

4;1,~\ ~.r..? u~)t.s1I~ jA (~UJI JL,.)~ ~I) ~~I~) 

~..Lo J ~J~ ~,)~I ~rJI 4SW\ t..s-kL; 6j~ 0~1)1 ~ y\) 

~" ~4i\ Jl~~~.;Jle):;I). ~WIMI 
~I~I ~1y:JI ~ey l5 oyA J;:; ~~) ~ u~..yJI yw jA 

0\ 4....,1)..u\ ~)\w- . ~rJI ~I) ~,)~\ ~rJI Ol..l\ jA jSJ 
~ ..G) \~. ~.r..y3:-1 ~~ ~ 4...-ou")f1 wb ~ e.,J:;\ ~ Lr ~ 

. ~~yJ;-1 ~ 4.9~}I e):;1 jA ti jSJ ~I~I Lj ?\ ~Y 


