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Abstract 

In the Mediterranean Sea, data on the cryptobenthic fishes are limited 
and the number of specimens kept in museum collections is 
fragmentary. Hydrobiology Museum of Istanbul University, the only 
documented fish collection of Turkey, accommodates only a few 
specimens among these cryptobenthic species. The purpose of this 
paper is to enrich the number of collections in the Hydrobiology 
Museum and to exhibit an updated list of cryptobenthic fishes 
collected from the Turkish waters. A total of 164 specimens 
belonging to 18 species have recently been added to the collection. In 
total, the number of specimens in the IUSHM reached up to 219 with 
32 species belonging to six families.   
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Introduction 

There are three groups of marine fishes according to their ecotopes: nektonic, epibenthic and 
cryptobenthic (Miller, 1979). Cryptobenthic fishes can be defined in various ways. Miller (1979) 
defined cryptobenthic fishes as “small bodied fishes (<10 cm) that exploit restricted habitats where 
food and shelter are obtained in, or in relation to, conditions of substrate complexity and/or restricted 
living space, with a physical barrier likely to be interposed between the small fish and sympatric 
predators”. More recently, Depczynski & Bellwood (2003) described (tropical) cryptobenthic fishes as 
“adult fishes of typically <5 cm that are visually and/or behaviourally cryptic, and maintain a close 
association with the benthos”.  

Cryptobenthic fishes mainly include combtooth and threefin blennies, clingfishes, dragonets, gobies 
and scorpionfishes. Typical behaviours of cryptobenthic fishes are to spend most of the time closely 
associated with the bottom surface and to swim away with rapid sprints only for short distances 
(Gibson, 1969; Thompson, 1983). They rest on the substrate, and due to their cryptic coloration, they 
can reduce the risk of predation. Their small size and relatively small home range shows that the 
habitat choice in cryptobenthic fishes is related to the environmental features (La Mesa, 2005). Patzner 
et al. (2009) asserted that most of the blennies are small bottom-dwelling, site-attached fishes and 
many of them are territorial, showing strong associations with the microhabitats they inhabit such as 
holes, crevices, under overhangs or small boulders.  
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The smaller fishes, due to their abundance, compose a significant proportion of the fish biomass in 
reef ecosystems and play a substantial role in the reef processes with their high turnover rates and role 
as potential preys (Ackerman & Bellwood, 2000).  The contributions of these small fishes also play a 
key role in the trophodynamics of reef food webs; as fishes <5 cm potentially use 25 % of the total 
energy required by reef fishes (Ackerman & Bellwood, 2000; Depczynski & Bellwood, 2003). 
Moreover, comb-toothed blennies may have a significantly underestimated role in the ecological 
process of grazing on reefs (Townsend & Tibbetts, 2000). Likewise, detritivorous blennies are 
important secondary consumers (Wilson, 2001). Cryptobenthic fishes produce approximately one-
third of the carbonate, a tropical carbonate supply, which is an important component of the marine 
mud (Perry et al., 2011).  

It is confirmed that the standard visual census technique applied to cryptobenthic reef fish 
assemblages is not adequate to identify and accurately determine these fishes and it is usually 
restricted to shallow depths (Kovačić et al. 2012). There are several new approaches in order to 
improve the determination of the cryptobenthic fauna. Beldade et al. (2006) and Beldade & Gonçavles 
(2007) tried to overcome the incapability of the standard visual census technique to define the 
cryptobenthic fauna. The mentioned technique is called “interference visual census technique”. In the 
performing, microhabitats are being disturbed to make the cryptobenthic fishes to take alarm and 
become visible. However, even visual census technique improved by interference, compared with the 
anaesthetic census and missed some cryptobenthic species (Beldade & Gonçavles, 2007). 

Briefly, for a long time, the number of cryptobenthic fishes were believed to be extremely low, with 
only a small number of specimens kept in museum collections and a few publications (Kovačić et al., 
2012). However, with a closer examination, they appeared to be rather common (Gonçalves et al., 
1998; Gonçalves et al., 2005) and their contribution to ecological processes has become increasingly 
apparent. The aim of this study is to present a catalogue of cryptobenthic fish specimens collected 
from the Turkish waters, since the number of the specimens in the Hydrobiology Museum is 
inadequate.  

Material and Method 

The specimens were obtained between the years 2008 and 2017 and the vast majority of them were 
caught by SCUBA in the Gökçeada Island and Saros Bay. They were collected between the depths of 
1-38 m. During most of the dives, Quinaldine was used as an anaesthetic in order to collect 
cryptobenthic fishes using translucent bags.  

All the collected specimens in this study are defined at least once as “cryptobenthic” in the relevant 
literature. Also, we adhered to Miller (1979)’s definition and only listed the species with the adults 
smaller than 10 cm in length. The specimens are preserved in 50% ethanol. The scientific names of 
fishes and taxonomic classification are in accordance with Eschmeyer et al. (2018). 

Results and Discussion 

The aim of the study is to provide an updated list of cryptobenthic fish species to the IUSHM fish 
collection. According to Meriç et al. (2007), there are 14 cryptobenthic species with 55 specimens of 
six families in the collection. With the contribution of this study, new specimens are added to the 
following families: Syngnathidae (1), Gobiidae (7), Gobiesocidae (1), Tripterygiidae (2), Blenniidae 
(8). A total of 164 specimens belonging to 18 species have recently added [Table 1], some of them are 
shown in the Figs. 1-5. As a result, the number of specimens in the IUSHM reached up to 219 with 32 
species belonging to six families. 
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The vast majority of the specimens were collected from the Aegean Sea; with the exception of two 
being collected from the Sea of Marmara and one from the Levant Sea.  

Bilecenoğlu et al. (2014) mentioned that the number of marine fishes in Turkish waters is 512. 52 of 
them belong to families which mostly consist of cryptobenthic members, such as Blenniidae, 
Gobiidae, Gobiesocidae, Tripterygiidae, Syngnathidae, and Scorpaenidae. Hence, about 10% of the 
marine fishes in Turkish waters can be considered as cryptobenthic. With this study, the IUSHM 
catalogue holds almost 62% of the cryptobenthic species of the Turkish waters. 

Figure 1. Photographs of Aidablennius sphynx; Acetabularia sp. habitat, Gökçeada Island, 2 m (a), fixed sample 
(b). 

Figure 2. Photographs of Gobius bucchichi; sandy bottom, Gökçeada Island, 3 m (a), fixed sample (b). 

Figure 3. Photographs of Parablennius zvonimiri; algae covered rocky habitat, Gökçeada Island, 1 m (a), fixed 
sample (b). 



Kesici & Dalyan: An updated list of cryptobenthic species in the IUSHM fish collection 
Turkish Journal of Bioscience and Collections, Vol.2, Number 2, 2018 

4 

Figure 4. Photographs of Microlipophrys canevae; mussel covered rocky habitat, Gökçeada Island, 
 0.5 m (a), fixed sample (b). 

Figure 5. Photographs of Coryphoblennius galerita; algae covered rocky habitat, Gökçeada Island, 
 0.5 m (a), fixed sample (b). 



Kesici & Dalyan: An updated list of cryptobenthic species in the IUSHM fish collection 
Turkish Journal of Bioscience and Collections, Vol.2, Number 2, 2018 

5 

Sp
ec

ie
s

C
at

al
og

 N
o

N
L

oc
at

io
n

A
re

a
D

at
e

M
et

ho
d

A
id

ab
le

nn
iu

s 
sp

hy
nx

 (
V

al
en

ci
en

ne
s,

 1
83

6)
*

20
18

-1
40

1 
4

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

3.
08

.2
01

7
SC

U
B

A
A

id
ab

le
nn

iu
s 

sp
hy

nx
 (

V
al

en
ci

en
ne

s,
 1

83
6)

*
20

18
-1

40
2

1
G

ök
çe

ad
a 

Is
la

nd
A

eg
ea

n 
Se

a
23

.0
8.

20
17

SC
U

B
A

A
id

ab
le

nn
iu

s 
sp

hy
nx

 (
V

al
en

ci
en

ne
s,

 1
83

6)
*

20
18

-1
40

3
2

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

22
.0

6.
20

17
SC

U
B

A
A

id
ab

le
nn

iu
s 

sp
hy

nx
 (

V
al

en
ci

en
ne

s,
 1

83
6)

*
20

18
-1

40
4

3
G

ök
çe

ad
a 

Is
la

nd
A

eg
ea

n 
Se

a
11

.1
0.

20
17

SC
U

B
A

C
or

yp
ho

bl
en

ni
us

 g
al

er
ita

 (
L

in
na

eu
s,

 1
75

8)
*

20
18

-1
40

5
2

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

22
.0

8.
20

17
SC

U
B

A
C

or
yp

ho
bl

en
ni

us
 g

al
er

ita
 (

L
in

na
eu

s,
 1

75
8)

*
20

18
-1

40
6

2
G

ök
çe

ad
a 

Is
la

nd
A

eg
ea

n 
Se

a
24

.0
8.

20
17

SC
U

B
A

C
or

yp
ho

bl
en

ni
us

 g
al

er
ita

 (
L

in
na

eu
s,

 1
75

8)
*

20
18

-1
40

7
3

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

11
.1

0.
20

17
SC

U
B

A
D

ip
le

co
ga

st
er

 b
im

ac
ul

at
a

 (
B

on
na

te
rr

e,
 1

78
8)

77
00

-1
43

1
L

ap
se

ki
-K

ar
ab

ig
a

Se
a 

of
 M

ar
m

ar
a

29
.0

6.
19

93
B

ea
m

 T
ra

w
l

G
ob

iu
s 

au
ra

tu
s 

 R
is

so
, 1

81
0*

20
18

-1
43

0
3

Sa
ro

s 
B

ay
A

eg
ea

n 
Se

a
29

.0
8.

20
16

SC
U

B
A

G
ob

iu
s 

bu
cc

hi
ch

i 
St

ei
nd

ac
hn

er
, 1

87
0*

20
18

-1
43

1
3

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

9.
10

.2
01

7
SC

U
B

A
G

ob
iu

s 
bu

cc
hi

ch
i 

St
ei

nd
ac

hn
er

, 1
87

0*
20

18
-1

43
2

2
G

ök
çe

ad
a 

Is
la

nd
A

eg
ea

n 
Se

a
22

.0
8.

20
17

SC
U

B
A

G
ob

iu
s 

bu
cc

hi
ch

i 
St

ei
nd

ac
hn

er
, 1

87
0*

20
18

-1
43

3
1

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

11
.1

0.
20

17
SC

U
B

A
G

ob
iu

s 
bu

cc
hi

ch
i 

St
ei

nd
ac

hn
er

, 1
87

0*
20

18
-1

43
4

2
G

ök
çe

ad
a 

Is
la

nd
A

eg
ea

n 
Se

a
9.

10
.2

01
7

SC
U

B
A

G
ob

iu
s 

bu
cc

hi
ch

i 
St

ei
nd

ac
hn

er
, 1

87
0*

20
18

-1
43

5
2

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

23
.0

8.
20

17
SC

U
B

A
G

ob
iu

s 
bu

cc
hi

ch
i 

St
ei

nd
ac

hn
er

, 1
87

0*
20

18
-1

43
6

8
G

ök
çe

ad
a 

Is
la

nd
A

eg
ea

n 
Se

a
24

.0
8.

20
17

SC
U

B
A

G
ob

iu
s 

bu
cc

hi
ch

i 
St

ei
nd

ac
hn

er
, 1

87
0*

20
18

-1
43

7
1

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

24
.0

8.
20

17
SC

U
B

A
G

ob
iu

s 
bu

cc
hi

ch
i 

St
ei

nd
ac

hn
er

, 1
87

0*
20

18
-1

43
8

1
Sa

ro
s 

B
ay

A
eg

ea
n 

Se
a

10
.0

6.
20

14
SC

U
B

A
G

ob
iu

s 
bu

cc
hi

ch
i 

St
ei

nd
ac

hn
er

, 1
87

0*
20

18
-1

43
9

1
G

ök
çe

ad
a 

Is
la

nd
A

eg
ea

n 
Se

a
22

.0
6.

20
17

SC
U

B
A

G
ob

iu
s 

bu
cc

hi
ch

i 
St

ei
nd

ac
hn

er
, 1

87
0*

20
18

-1
44

0
2

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

10
.1

0.
20

17
SC

U
B

A
G

ob
iu

s 
bu

cc
hi

ch
i 

St
ei

nd
ac

hn
er

, 1
87

0*
20

18
-1

44
1

2
G

ök
çe

ad
a 

Is
la

nd
A

eg
ea

n 
Se

a
25

.0
8.

20
17

SC
U

B
A

G
ob

iu
s 

bu
cc

hi
ch

i 
St

ei
nd

ac
hn

er
, 1

87
0*

20
18

-1
44

2
12

Sa
ro

s 
B

ay
A

eg
ea

n 
Se

a
7.

06
.2

01
3

B
ea

m
 T

ra
w

l
G

ob
iu

s 
bu

cc
hi

ch
i 

St
ei

nd
ac

hn
er

, 1
87

0*
20

18
-1

44
3

2
Sa

ro
s 

B
ay

A
eg

ea
n 

Se
a

8.
06

.2
01

3
B

ea
m

 T
ra

w
l

G
ob

iu
s 

fa
lla

x
 S

ar
at

o,
 1

88
9*

20
18

-1
44

4
1

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

25
.0

8.
20

17
SC

U
B

A
G

ob
iu

s 
fa

lla
x

 S
ar

at
o,

 1
88

9*
20

18
-1

44
5

2
G

ök
çe

ad
a 

Is
la

nd
A

eg
ea

n 
Se

a
23

.0
8.

20
17

SC
U

B
A

G
ob

iu
s 

ge
ni

po
ru

s 
V

al
en

ci
en

ne
s,

 1
83

7*
20

18
-1

44
6

3
G

ök
çe

ad
a 

Is
la

nd
A

eg
ea

n 
Se

a
24

.0
8.

20
16

SC
U

B
A

G
ob

iu
s 

ge
ni

po
ru

s 
V

al
en

ci
en

ne
s,

 1
83

7*
20

18
-1

44
7

2
Sa

ro
s 

B
ay

A
eg

ea
n 

Se
a

10
.0

6.
20

14
SC

U
B

A
G

ob
iu

s 
ni

ge
r 

L
in

na
eu

s,
 1

75
8*

20
18

-1
44

8
1

G
ök

çe
ad

a 
Is

la
nd

A
eg

ea
n 

Se
a

13
.0

4.
20

16
SC

U
B

A
G

ob
iu

s 
ni

ge
r 

L
in

na
eu

s,
 1

75
8

22
00

0-
42

6
1

A
eg

ea
n 

Se
a

19
69

G
ob

iu
s 

ni
ge

r 
L

in
na

eu
s,

 1
75

8
22

00
0-

43
5

4
A

eg
ea

n 
Se

a
19

69

Table 1. An updated list of cryptobenthic fishes in the IUSHM (Istanbul University, Science Faculty, 
Hydrobiology Museum). 
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