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kurZfAssung

vier Mauremys rivulata (vALenciennes, 1833) und 39 Emys orbicularis (LinnAeus, 1758) aus dem gebiet
des  kavak flußdeltas (saros Bucht, Provinz çanakkale, Türkisch Thrakien) wurden hinsichtlich des Algenauf -
wuchses auf schwanz und karapax untersucht.  Die gruppierung der festgestellten Algengattungen nach schild -
krötenart und -größe ließ unterschiedliche verteilungsmuster der Algen erkennen.  vierzehn gattungen epizoisch-
er Algen konnten durch Abschaben isoliert und bestimmt werden.  Algen der gattungen Chamaesiphon, Phor -
midium und Oscillatoria waren am häufigsten.  Bei gleicher karapaxlänge war der Algenbewuchs von M. rivula-
ta geringer als bei E. orbicularis.

ABsTrAcT

four Mauremys rivulata (vALenciennes, 1833) and thirty-nine Emys orbicularis (LinnAeus, 1758) collect-
ed in the kavak river Delta (saros Bay, Province of çanakkale, Turkish Thrace) were examined for epizoic algae
on tail and carapace surfaces.  Algae samples were grouped according to turtle species and shell size to detect
potential patterns in the distributions of algae.  fourteen taxa of epizoic algae that were collected by scraping were
identified from the turtles.  Algae of the genera Chamaesiphon, Phormidium and Oscillatoria were found most fre-
quently.  The amount of algal growth was less in M. rivulata than E. orbicularis when turtles of similar carapax
length were compared. 

key WorDs
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Algae can develop on different struc-
tures.  There are various reports of algae liv-
ing on stones (DesikAchAry 1959), in aquat-
ic angiosperm plants (PrescoTT 1951; Tif -
fAny & BriTTon 1952) or under the scales of
fishes (PrescoTT 1969) as well as epizoical-
ly on aquatic turtles or other aquatic reptiles
(ernsT &norris 1978; LincoLn et al. 1982;
ZigLAr & AnDerson 2005; TumLison &
TrAuTh 2006; gArBAry et al. 2007).  it was
suggested that – in an ecological context –
the relationships between ecosystems and
epizoic organisms can be neglected because
of their small to microscopic size (ThorP &
covich 1991).  Albeit, these communities

were useful indicators of pollution (ZigLAr
& AnDerson 2011).  regarding the study of
epizoic algae, there is lack of information
about species on terrapins.  most common
studies dealt with the algae Basicladia
chelonum and B. crassa (ProcTor 1958),
whereas Cladophora glomerata, Rhizo -
clonium hieroglyphicum, Dermatophyton
radicans and Gongrosira debaryana re -
mained poorly studied objects (eDgren et al.
1953; Dixon 1960; BeLusZ & reeD 1969;
ernsT & BArBour 1972; huLse 1976).  in
addition to the members of the chlorophyta,
BeLusZ & reeD (1969) reported cyano -
bacteria of the species Plectonema tenue



As a study site, the authors selected,
the kavak river Delta (40°38’n, 26°50’ e),
an important wetland, home to a rich her-
petofauna and a number of different habitats
(ÖZcAn et al. 2008; uysAL & TosunoğLu
2013).  it covers approximately 21 km² at
the gulf of saros in the Province of çanak -

kale, southwest Turkish Thrace (sAner
1985) (fig. 1).  

Between April 30, 2011 and may 27,
2011 algae samples were collected from the
carapace and tail surfaces of 39 E. orbicu-
laris and four M. rivulata, which were
caught sunbathing or from within the estu-
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from the carapace of the snapping Turtle
Chelydra serpentina (LinnAeus, 1758).
other cyanobacteria found on turtles were
Oscillatoria sp., Trichodesmium sp. and
Lyngbya sp. (ernsT & BArBour 1972).

studies of epizoic algae on Turkish tur-
tles are rare (e.g., soyLu et al. 2006).  The
aim of this study was to determine algal
species on Mauremys rivulata (vALencien -
nes, 1833) and the threatened red List
species (iucn 2013) E. orbicularis (Lin -
nAeus, 1758) syntopically living in the
kavak river Delta (Province of çanakkale,

Turkish Thrace) and to compare the distribu-
tion patterns of the algae on the turtles’ cara-
pace.  Potential differences were expected
from the observation that E. orbicularis
prefers the soft surfaces of slow-flowing
fresh water systems that are clean and rich in
vegetation (ernsT & BArBour 1989; BArAn
& ATATür 1998; AyAZ & BuDAk 2007)
whereas M. rivulata is less specialized and
thus also found in stagnant and slow flowing
fresh waters including those polluted by
domestic and industrial waste (gAsiTh &
siDis 1983, 1984, 1985). 

mATeriALs  AnD  meThoDs

fig. 1: study area at the kavak river Delta (40°38’ n, 26°50’ e), 
saros Bay, Province of çanakkale, Turkish Thrace.

Abb. 1:  Das untersuchungsgebiet am kavak flußdelta (40°38’ n, 26°50’ e), 
saros Bucht, Provinz çanakkale, Türkisch Thrakien.



fourteen epizoic algal taxa were iden-
tified on the carapace and tail surfaces of M.
rivulata and E. orbicularis (Table 1).  The
most frequently found taxa belonged to the
genera Chamaesiphon A. BrAun in rABen -
horsT (1864), Phormidium küTZing ex
gomonT (1892) and Oscillatoria vAucher
ex gomonT (1892) (fig. 2).  in a single case
algae of the genus Gyrosigma hAssALL,
1845 were observed on the tail of E. orbicu -
laris.  The epizoic algal taxa detected were
assigned to four higher systematic cate-
gories (cyanobacteria, chlorophyta, ochro -
phyta and charophyta); their frequencies on
E. orbicularis and M. rivulata are shown in
fig. 3. 

variable densities of algal plaques
were typical to the shells of all size classes
of E. orbicularis (fig. 4) (cL = 80-160
mm).  in the smaller size classes (cL = 80-

120 mm) however, the algal plaques were
almost absent to sparse and restricted to few
circumscribed areas of the carapace except
in one moderately overgrown individual.

in larger animals (cL = 121-160 mm)
all stages of algal growth were present and
the borders of the algal plaques were fre-
quently ill-defined and merged to form an
almost continuous layer.  overall, the small-
er the terrapins, the lesser was the extent of
the algal plaques (Table 2). 

The comparatively small sample of M.
rivulata displayed sparse to moderate algal
growth with clearly circumscribed algal
plaques in the latter case.  The number of
algal taxa and the extent of algal growth
found in this species was less than in E.
orbicularis (Tables 1, 2, figs. 3, 4). 

representatives of five to zero algae
genera were observed per turtle (Table 1).
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arine fresh water by hand-picking.  The
algae were scraped from the shells with a
scalpel, fixed in 4 % formaldehyde, exam-
ined under an olympus Bx51 microscope
and identified to genus level with the help of
the pertinent literature (komArek &
AnAgnosTiDis 1986, 1989, 1999; AnAgnosTi -
Dis & komArek 1988; krAm mer & LAnge-
BerTALoT 1991a, 1991b, 1999a, 1999b; John
et al. 2003; guiry & guiry 2013). 

Algae samples were grouped accord-
ing to terrapin species and carapace length

(cL).  Emys orbicularis included four size
groups (cL = 80-100 mm [n = 6], 101-120
mm [n = 6], 121-140 mm [n = 22], and 141-
160 mm [n = 5]) and M. rivulata two (120-
160 mm [n = 2], 161-200 mm [n = 2]).  

The concentrations of algae on the cara -
pace were compared among these groups
using a quadrinomial rating scale.  four cat-
egories roughly quantifying the extent of the
algal plaques cover were determined: almost
absent - sparse - moderate - rich.

resuLTs

Discussion

in his doctoral thesis AyAZ (2003)
found that the accumulation of algae was
dense on the carapace of E. orbicularis
whereas only localized algal plaques were
present on the shell of M. rivulata.  This is
fully in accordance with the present obser-
vations.  A study by soyLu et al. (2006)
which examined epizoic algae on different
populations of E. orbicularis from great
parts of Anatolia defined 53 algal taxa be -
longing to the groups chlorophyta, cyano -
prokaryota, Bacillariophyta, euglenophyta,
Dinophyta and cryptophyta. 

Previous studies indicated that, as
regards the shell of terrapins, the type of
hunting, physical stress, parasites, migra-
tion and competition affected the specific
composition and distribution of algae, and
that eating habits correlated with their fre-
quency.  studies also showed that turtle
species, which usually prey on insects, tad-
poles and fishes, were more often camou-
flaged by epizoic algae than, e.g., herbi-
vores, suggesting advantages in ambush
hunting strategies (neiL & ALLen 1954;
soyLu et al. 2006).
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Table 1: Algal genera found on the carapace of four Mauremys rivulata (vALenciennes, 1833) and 39 Emys
orbicularis (LinnAeus, 1758) at the study site in 2011. cL – carapace Length, m – male, f – female, J – Juvenile.

Tab. 1:  Die Algengattungen, welche im Jahr 2011 im untersuchungsgebiet auf den rückenpanzern von vier
Mauremys rivulata (vALenciennes, 1833) und 39 Emys orbicularis (LinnAeus, 1758) festgestellt wurden.  
cL – carapax länge, m – männchen, f – Weibchen, J – Jungtier.

|__________ cyanobacteria _________|  |_ chloro- _|  |____ ochrophyta ______|  |_ charo- _|
phyta phyta

Mauremys rivulata 

1 + + + 16.4, m 4.v. 
2 + + + 11.3., J 4.v. 
3 + + + 20.0, m 4.v. 
4 18.0, m 4.v. 

Emys orbicularis 

1 + + + 14.3, f 17.v. 
2 + + + + 11.5, f 17.v. 
3 + + + 11.2, f 17.v. 
4 + + 13.1, f 17.v. 
5 + + + + 12.8, f 17.v. 
6 + + 11.9, f 17.v. 
7 + + 12.8, f 17.v. 
8 + + + + 13.8, f 17.v. 
9 + + 13.3, f 17.v. 
10 + 12.1, f 17.v. 
11 + 11.5, f 17.v. 
12 + + 13.3, f 17.v. 
13 + + 12.2, m 17.v. 
14 + + + + + 12.5, m 17.v. 
15 + 11.2, m 17.v. 
16 12.0, m 17.v. 
17 + + + 12.7, m 17.v. 
18 + + + 12.2, m 17.v. 
19 + + 11.0, m 17.v. 
20 + + + 11.1, m 17.v. 
21 + + + + + 11.5, m 17.v. 
22 12.2, m 17.v. 
23 + + + 10.2, m 17.v. 
24 + 11.5, m 17.v. 
25 + + + + 11.3, m 17.v. 
26 + 11.2, m 17.v. 
27 + 11.5, m 17.v. 
28 + + + 10.6, m 17.v. 
29 + 12.6, m 17.v. 
30 + + 11.5, m 17.v. 
31 + 8.3, J 17.v. 
32 8.7, J 17.v. 
33 8.6, J 17.v. 
34 8.0, J 17.v. 
35 + 9.5, J 17.v. 
36 + + + + 8.1, J 17.v. 
37 + + + 8.0, J 17.v. 
38 + + + + 12.1, f 17.v. 
39 + + + 11.3, f 17.v. 
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fig. 2:  frequency (%) of 14 genera of algae on the carapace of 39 Emys orbicularis (LinnAeus, 1758) 
and four Mauremys rivulata (vALenciennes, 1833) at the study site.

Abb. 2: Die häufigkeit (%) des Auftretens von 14 Algengattungen auf dem rückenpanzer von 39 Emys 
orbicularis (LinnAeus, 1758) und vier Mauremys rivulata (vALenciennes, 1833) im untersuchungsgebiet.

fig. 3: frequency (%) of four gross systematic units of algae (cyanobacteria, chlorophyta, ochrophyta and
charophyta) on the carapace of 39 Emys orbicularis (LinnAeus, 1758) and four Mauremys rivulata

(vALenciennes, 1833) at the study site. 
Abb. 2: Die häufigkeit (%) des Auftretens von vier großsystematischen gruppen der Algen (cyanobacteria,

chlorophyta, ochrophyta and charophyta) auf dem rückenpanzer von 39 Emys orbicularis (LinnAeus, 1758)
und vier Mauremys rivulata (vALenciennes, 1833) im untersuchungsgebiet.



Among the main algal groups cyano -
bacteria, chlorophyta, ochrophyta and
charophyta identified on E. orbicularis and
M. rivulata, cyanobacteria were equally
common (about 75 %) in both species,
whereas chlorophyta were frequently ob -
served (50 %) in M. rivulata and rare (12 %)
in E. orbicularis.  ochrophyta (31 %) and
charophyta (5 %) were found exclusively
on E. orbicularis.

ZigLAr & AnDerson (2005) did not
find a correlation between the quantity of
epizoic algae and carapace length in upper
mississippi turtles.  The results of the pres-
ent study however suggest that there is a
positive correlation between the extent of
algal growth and carapace length (i.e., age)
in E. orbicularis and M. rivulata, at least
under the ecological conditions prevailing
in the study area. 
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Table 2:  extent of the algal plaques on the cara-
pace of 39 Emys orbicularis (LinnAeus, 1758) and
four Mauremys rivulata (vALenciennes, 1833).  1 –
almost absent, 2 – sparse, 3 – moderate, 4 – rich (com-
pare figure 4). cL - carapace Length.

Tab. 2:  Ausmaß des Algenaufwuchses auf den
rückenpanzern von 39 Emys orbicularis (LinnAeus,
1758) und vier Mauremys rivulata (vALenciennes,
1833).  1 - nahezu fehlend, 2 - schütter, 3 - mäßig, 4 -
reichlich (vergl. Abb. 4). cL - carapaxlänge.

cL (mm) 1 2 3 4 

Emys orbicularis
80-100 1 5 - - 

101-120 1 4 1 - 
121-140 5 7 2 8
141-160 2 - - 3

Σ = 39 9 16 3 11

Mauremys rivulata
120-160 - 1 1 - 
161-200 - 2 - - 

Σ = 4 - 3 1 - 

______________________________

fig. 4: (opposite page) / Abb 4: (gegenüberliegende seite)

Distribution of algal plaques on the carapace of Emys orbicularis (LinnAeus, 1758). four categories roughly
quantifying the extent of the algal plaques were determined: 1 - almost absent, 2 – sparse, 3 – moderate, 4 – rich.
Ausmaß des Algenaufwuchses auf dem rückenpanzer von Emys orbicularis (LinnAeus, 1758). vier kategorien

zur groben Quantifizierung wurden unterschieden:  1 - nahezu fehlend, 2 - schütter, 3 - mäßig, 4 - reichlich. 
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