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R . In the Mediterranean Sea, data on the cryptobenthic fishes are limited
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Vol. 2, No.2, pp:1-10, 2018 and the number of specimens kept in museum collections is
fragmentary. Hydrobiology Museum of Istanbul University, the only
Keywords: documented fish collection of Turkey, accommodates only a few
Gokgeada island specimens among these cryptobenthic species. The purpose of this
Saros bay paper is to enrich the number of collections in the Hydrobiology
Fish Museum and to exhibit an updated list of cryptobenthic fishes
Collection collected from the Turkish waters. A total of 164 specimens
SCUBA 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.

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 ef 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 (Kovaci¢ et al. 2012). There are several new approaches in order to
improve the determination of the cryptobenthic fauna. Beldade et al. (2006) and Beldade & Gongavles
(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 & Gongavles, 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 (Kovacic et al.,
2012). However, with a closer examination, they appeared to be rather common (Gongalves ef al.,
1998; Gongalves ef 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 Gokgeada 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 [USHM fish
collection. According to Meric ef 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.

Bilecenoglu 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 [USHM
catalogue holds almost 62% of the cryptobenthic species of the Turkish waters.

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

Figﬁre 3. Photograpﬁs of Parablennius zvonimiri; algae covered rocky habitat, Gokgeada Island, 1 m (a), fixed
sample (b).
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Figure 4. Photographs of Microlipophrys canevae; mussel covered rocky habitat, Gok¢eada Island,
0.5 m (a), fixed sample (b).
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Figure 5. Photographs of Coryphoblennius galerita; algae covered rocky habitat, Gokgeada Island,
0.5 m (a), fixed sample (b).
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Table 1. An updated list of cryptobenthic fishes in the [USHM (Istanbul Un

Hydrobiology Museum).

vdanos
vdanos
vdanos
vdanos
vdanos
[mel] weag
[mel] weag
vdanos
vdanos
vdanos
vdanos
vdanos
vdanos
vdanos
vdanos
vdanos
vdanos
vdanos
vdanos
[Mmel] weag
vdanos
vdanos
vdanos
vdanos
vdanos
vdanos
vdanos
POYPIN

6961
6961
910Tv0°€l
¥10C°90°01
910C°80°'tC
L10T°80°¢€C
L10T80°ST
€10C°90°8
€10T90°L
L10T80°ST
L10T01°01
L10T°90°CC
¥10C°90°01
L10T°80°¥C
L10T°80°¥C
L10T80°€C
L10T01°6
L10TOI'TI
L10T°80°CC
L10T0I'6
910T°80°6¢C
£€66190°6¢
L10TOL'TT
L10T°80°¥C
L10T°80°CC
L10TOL'TT
L10T°90°CC
L10T80°€C
L10T°80°¢
Aeq

BOS UBJFIY
B3OS UBdFOY
oG UBAFOY
©aS uBaSoy
B3OS UBATOY
oS UBAIOY
B8O uBaSOYy
B3OS UBdSOY
oS UBAIOY
©aS uBaSOy
8IS UBATOY
oG UBaFoYy
BOS UBASOY
B3OS uBdSOY
oS UBAFOY
B8O uBASOYy
oG uLagoy
oS UBAFOY
BOS UBASOY
oG uLagoy
oS UBAFOY
BIRWLIRJA JO 8IS
oG uLagoy
BOg UBAIOY
BOS UBAFOY
Bog uLagoy
oS UBAIOY
B3OS UBASOY
oG uLagoy
BIY

pUe[S] BpeIdN QD
Aeg soxeg
PUB[ST BPEISYQD
PUB[S] BPEISYQD
pue[s] epeadyon
Keg soxeg
Keg soreg
pue[s] epeadyen
PUE[S] BPEISYQD
PUB[S] BPEISYQD
Aeg soxeg
PUE[S] BPEadYQD
pue[S] BPeISYQD
PUB[S] EPEISY QD
pUe[s] epead oD
PUB[S] BPBISYQD
pUe[S] ePeadQD
PUE[S] BPEadYQD
Keg soreg
ediqerey-1yosde|
pue[s] epeaden
PUB[S] BPEISYQD
pUe[s] epeadyQD
PUE[ST BPEISHQD
pue(S] BpeIdY QD
PUB[ST EPEISY QD
PUE[S] BPEISYQD
uonedI0|

Z + — A N NN —~cmen A~ AN~~~ N~ e~

Sev-000¢CT
97+-000CT
8¥¥1-810C
Lyy1-810C
I 1-810C
Svy1-810¢C
Py 1-810T
Py 1-810C
ry1-810C
Iv¥1-810C
0ory1-810¢C
6€V1-810C
8¢Y1-810C
LEVT-810T
9¢Y1-810T
Sev1-810C
YeEYI-810C
€ev1-810C
CEVI-810C
I€Y1-810C
0€Y1-810T
E€V1-00LL
LOY1-810C
90+ 1-810T
SOv1-810C
70 1-810C
€0v1-810C
0¥ 1-810C
10¥1-810C
oN 3o[eie)

]G/ ‘snoeuuly 231U Sn1qor)
8G/ 1 ‘Snovuul| 231U SN1GoL
«8G /1 ‘snoeuur] 181U sn1qon
«L €8] ‘souudrous[ep sniodiua3 sniqon
*L €81 ‘Souudroudep sniodiuad sniqon
%6881 ‘OleIes XV nf Sn1qon
#6881 “OIIES XDJIDf SMIGOD
x0L81 ‘IUYOBPUISG 1Y01420Nq $11G05H
x0L81 “IOUYDRPUING 1Y21420nq sn1qoDH
x0L81 “IOUYIRPUIS 1Y21420N1q $11q0H
x0L81 “IOUYOBPUISS 1Y01420Nq $11q0DH
x0L81 “IOUYDBPUING 1401420nq $11q0H
x0L81 “IOUYIBPUINS 1y01420Nq $11q0H
x0L81 ‘IUYOBPUISG 1Y21420Nq $11G05H
x0L81 “IOUYDRPUING 1Y21420nq Sn1qoH
x0L8 1 “IOUYORPUIANS 1Y214I0Nnq SNIGODH
x0L81 “1OUYOBPUING 1Y21420Nq $11G0DH
x0L81 “IOUYIBPUING 1401420Nq $11q0H
x0L81 “IOUYIBPUINS 1Y01420Nq $11q0H
x0L81 ‘IUYOBPUING 1Y21420Nq $11G0DH
018 ‘OSSR SmvInD SN1GOLH)
(88L1 ‘@uIdyeUu0g) DIVINOVPUIG L2ISD3022]d1(T
«(8S L1 ‘snoeuul) via)p3 snuuajqoydiio)
«(8S L1 ‘snoeuul]) via)p3 smuuajqoydiio)
«(8S L1 ‘snoeuul) vua)p3 snuuajqoyddiio)
«(9€81 ‘souudroud[ep) xudyds sniuuajqopry
+(9€81 ‘souudroud[ep) xudyds sniuuajqopiy
«(9€8 ‘souudroud[ep) xudyds sniuuajqopry
«(9€81 ‘souudroud[ep) xudyds sniuuajqopry
saradg



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

PN AOEENMH 6861°S0O°S1 BIBWIBIA mo mom m%gO—m 1 07S-0060C Awmm; nmﬁo.mccﬁwb mE%ESNGM MEEQMNQS\GQ
JON [oWWeL], 6861°S0O'81 RIBULIBJA] JO BAS eAI0[ 4 80+-0060C (8SL1 ‘snoeuul]) au1dnionn3 SNIUUI]GDID]
vands L10T'80°ST ©dg uLasoy pue[s] epeadyon I 8IH1-810C  %(8SLT ‘Snoeuury) aurSnioyns smuud|qoivd
vands ¥107°60°9 LEINRHEEREAY Keg soieg I LIY1-810C  «(8SLI ‘snoeuury) aurdnioyns smuusjqnivg
veanos L10T80°¢ ©ag UBaZoy pue[s] epeadyon I 91t 1-810C O3 % Iouyoepura)g) snuyvuipp sdiydodijooipy
vands L10T°80°CC 893G UBAFIY pue[s] epeadyQn I STH1-810T O3 2% 1ouydRpUIS)S) snuipuvp siiydodijooyy
vands L10T'80°€T €3G UB3ZoY pue[s] epeadyon I vIv1-810C O3 % Jouyoepurd)g) snuyvuijop sdiydodijoomy
veands L10T' 80T ©dg uBasoy pue[s] epeadyon I CIY1-810C  +(0881 vIONSWUIA) avadupd stiydodijoyy
vands L107°80°CC ©3G UBAFAY pue[s epeadyon I TIv1-810C  +(0881 e1ONSOUIA) ovaduvd sdiydodijoomy
vands LT0TOT'T1 ©ag UBaZoY pue[s] epeadyon I [T¥1-810C (0881 eLIaNSIOUIA ) 2vAduvd sdiydodijoopy
veands L10T'80°¢€ ©ag uBasoy pue[s] epeady oD I 0T¥1-810C (0881 ‘B1ONSOUIA) 2vadupd sdiydodijo.oyy
[ 60%-0080T (9€81 ‘souudndud[ep ) sapro]sLi shiydodry
veands LTOTOT'TT ©ag UBaZoY pue[s] epeadyon I 60¥1-810C «(9€8 [ ‘seuusroud[ep) saproj3uy sdiydodry
veanos L10T'80%T ©og uLasoy pue[s] epeadyen 4 80%1-810C «(9€8T ‘souudOud[eA) sapro)3Ly sdiydodry
vanos LTOTOT'TT 893G UBS3IY pue[s[ epeadlon I 197 1-810C «(88L1 dujeuuoq) La1sv30pnday] 42)sp30ppdoT
veands L10T°90°CT ©ag UBaZoY pue[s] epeadyon I 09%1-810C «(88L1 ‘d1yeUUOY) L2)5DS0PVAI] 42)SVIOPDADT
v4anos $102°90°01 BOS UBJFOY Keg soreg 1 6St1-810C7 «(88L1 ‘@1reUUOg) 421sD30p VD] 42ISVSOPDPdOT
PN EEENMH BIBWIBIN ,«O ©as ﬂcmaﬂ‘mtmm 1 v 1-008L 0181 nmeE .N.chutwu h&h%%bﬁ%m@ﬂ
veands LTOTOT'TT ©ag UBaZoY pue[s] epeadyon 4 8S¥1-810C «0181 ‘0SSR 1jopuvd 42)sp30pvdoT
veands L10T'80°€T 893G UBAFIY pue[s] epeadyen € LSY1-810T %0181 ‘ossny njopuvd 42)sp30pvdaT
vanos L10T'80°%C €3G UBAZOY pue[s] epeadyon 4 9S¥1-810C +0181 ‘0SSR 1jopuvd 42)sp30pvdoT
veands ¥102°90° 11 ©dg UBdZoY Aeg soreg I SSHI1-810T %0181 ‘OSSR 11j0puvd 42)sDS0PDAIT
vands ¥102°90°11 893G UBAFAY Aeg soreg I TSY1-810T 661 “IOPUBY % JOWASYH snjpydadooyjunx snqon
veands L10T°90°CT ©ag UBaZoY pue[s] epeadyon I ISY1-810C +€88[ ‘BLIDNSIOUIA SHIDYIA SNIGOD)
veands L10TO0T'6 ©ag uBasoy pue[S] epeaden I 0S¥1-810C +€88[ ‘BLIDNSIOUIA SHIDYIA SNIGOD)
vdnos S10T°L0°9T 893G UBS3IY pue[s[ epeadyen € 6¥¥1-810C %8S L1 ‘sndeuul snjjpuv3vd snqon
umto.HQ 000T°SO°1 ©as ﬁmowo< ﬁcm_mH mUmNONom 1 98.-001C¢C CLIT nwsomﬁﬁ_ﬂ WSNNN:EMEQM,E&QU
owUQ.HQ OOON. mo. 1 mvm :mvwo< @ﬁ.m_mH NUN.&ONom 1 mwhuoo 1CC wmhﬁ “mzvmcsmd w:ﬁm:t%@& w:NQQU
L96T°LO'S BIRULIBIA JO €OS S 9¢¥-000CT 86 L1 ‘sneeuUlT] 231U SN1GOD

POYIdIAI eq BIIY uonedo| N ON 3oreje) sanadg



Kesici & Dalyan: An updated list of cryptobenthic species in the IUSHM fish collection

Turkish Journal of Bioscience and Collections, Vol.2, Number 2, 2018

JON [Wwel ],
[MeI],

(MBIl
[MeBI] Weoq

[Me1]
SAI(J US
JON [oWwe ],
vanos
vdnos
vdnos

vdanos
a8paiqg

JON [oWwel ],

vanos
vanos
vdnos
vdnos
vanos
vdanos
vdnos
vdnos
JON [oWeI],

POURI

§00T90°CI
€00C 1071
6861°€0°91
6861°€0°91
0961°C0°C
2661°01°vC
¥00TV0°1
€961°60°01
6861°€091
6861°€0°SI
€00C°C0'1
800T°LO°LT
6961°S0°LI
Y10T90°T1
¥10T°90°6
LT0T 80T
L10T°80°¢
C661°01°1¢C
L961°LO8
L861°LO°CT
L10T90°CC
L10T0I'6
L10T'80°SC
LT10T80'¥C
LIOTOI'TI
L10T°90°CC
L10T80°¢
L10T80°ST
000C90°I
e

©ag Yoelq
8IS UBIUBIINIPIN

Bag UBa3OY
BIBULIBIA] JO BOS
8IS UBOUBLIONPOIA
BaS ued3oy

8IS UBOUBILISNPIA
BIBUWLIBIA] JO BOS
Bag UBa3OY
BOS UBA3OY
©ag ueaoy
Bag ued3oy
BOg UBa3OY
BIBULIBIA] JO BOS
BIBULIBIA] JO BOS
BIBULIBIA] JO BOS
Bag UBa3OY
BOS UBA3OY
©agS uedoy
8ag UBa3oY
BOS UBa3OY
BOS UBA3OY
B3 uedoy
8ag UBa3oYy
BOS UBa3OY
BIY

uningerey
Keg unIopuoy sy
13 IBIN USI]
TN UST
Keg 2dyeqnn

gnsuruog geprdey] Jo yriou

Aeg unIopuays|
wnyuny

193 IBIN USLA

1 IBIN UST

Keg uniopuays|
900IN0D)

Keg ywoipyg
Keg soreg
Keg soreg

pue[s] epeadyon
pue[s] epeadyon
KoyIes Jo 1som

eSedunog
pUe[S] epeadyon
PUE[S BPBIdQD
pue[s] epeadyen
pue[s| epeadyQn
pUe[S] 8peadyon
PUE[S BPead QD
pue[s| epeadyen
PUE[S] BPead QD
pues] epeedszog

uonedo |

—_ Nt — — — N

S
—

Z — N AN~ —~ W o~ o~ o~ o~ o~~~ o~ N~~~ = —

9€L-0060T
SE€L-0060T
¥7S-00601
002-00601
90C-0060T
L0T-0060T
¥¥L-00801
60C-00801
80C-0080T
102-0080T
688-00C¢¢€
6CY1-810C
0I¥-00L0C
YSP1-810C
€S1-810C
8T 1-810¢C
LTY1-810TC
90%-00T11¢C
61S-0011¢C
LO%-0001¢C
9T 1-810¢C
STYI-810T
YTP1-810C
€TYI-810C
CTr1-810¢C
IZH1-810C
0Zy1-810C
6111-810¢C
90L-0060C
oN So[eie)

8G L1 ‘snoeuul| snoiod puavdiodg

8G L1 ‘snoeuul| snoiod puandiodog

86/ ‘snavuury snosod vuavdiodg

8G L1 ‘snoeuul| snoiod puavdiodog

8G L1 ‘snoeuul| snoiod puandiodg

8G L1 ‘snoeuul| snoiod puandiodog

0181 ‘onbsauryey vivrou vuavdioog

0181 ‘enbsauryey »ivjou puavdiodg

0181 ‘onbsauryey vivrou puavdiodg

0181 ‘onbsauryey »ivrou puavdioog

€€8T “SOUURIOUI[BA SISUDLPDUL DUIDAL0IS

#(0181 ‘ossry) oand vLvjvg

(9€QT ‘SOUUAIOUD[RA) PISYISDG DIIDIDS

«(S98T ‘WyeN) snord snis1yosoipuioq

«(S981 ‘wyeN) snpord snis1yosoypuiog

+(T681 Q1A0IBQUIOIOY]) LAUIUOAZ SHIUUD]GDID]

+(T681 “QIA0IRQUIO[OY]) LUUIUOAZ SHIUUI]GDLD]

(89L1 ‘yoruunig) SLIDJNODIUI] SNIUUD]GDAD]

(89L1 ‘yoruunig) SLIDNODIUI] SNIUUD]GDADT

(181 ‘Se[ed) sniuajourn3us SMIUU]GDAD

«(€€8T ‘0000)) 1XN0L SMUUI]GDADT

«(€€8T ‘0000)) 1XN0L SMUUI|GDADJ

«(€€8T ‘0000)) 1xXN04 SNIUUI]GDLDJ

«(8961 ‘Weq) smuudoour Sniuua|qvivg

(8961 ‘Weq) smpudoour Sniuua|quivg

«(8961 ‘Weg) smu3ooul SMUU]GVIDJ

«(8961 ‘Weqg) snmpudoour Sn1uU]quivg

«(8961 ‘Weq) smuudoour sniuua|qvivg

(8S L1 ‘snoeuur]) 2u13ni0)n3 SNIUUI]GDIDJ
sardadg



Kesici & Dalyan: An updated list of cryptobenthic species in the IUSHM fish collection

Turkish Journal of Bioscience and Collections, Vol.2, Number 2, 2018

vdnos
vdnos
vdnos
vdnos
vdnos
vdnos
vdanos
vdnos
vdanos
vdnos
vdanos
vdnos
vdanos
vdnos
vdanos
vdanos

vdanos
JON [oWIeI],

[MeIl
[Mmel], weog
[MeI], weag

POYIdN

9961°C0°9
L10T°90°CC
L10T0L°01
L10T80°tC
LT10T'80°VC
LT0T'80°€T
LT0T'80°VC
910T°80°6C
LT0T'80°ST
LTOTOTL'TT
LTOTOI'TT
L10T 016
L10T01°6
¥10C°90°C1
S10T°L0O9C
€10C°90°¢
¥10T°90°01
¥10C°90°6
100C°10°1
S661°CO 11
€10T°90°'8
€10T90°L
eq

BOG UBQURILIIPIN
©OG uUBASOY
8OG UBAFOY
BOS UBAFOY
©og UBAFOY
BOG UBAOY
©og UBoSoY
BOG UBAFOY
BOS UBoSoY
©og UBoJoy
©OS UBOJOY
BOS UBOJOY
BOS UBOJOY
BOS UBOJOY
BOS UBOZOY
BOS UBOFOY
BOS UBOFOY
BOS UBOFOY
BOS UBOFOY

BIRWLIRIA JO BAS
BOS UBOFOY
B3OS UBOFOY

BIY

eAue[y-wnyoouf
PUEST BPEISYQD
pue[s] epeadyen
PUEST BPEaSYQD
pue[s] epeadyen
pue[s] epeadyen
pue[s] epeadyen
Keg soreg
PUEST BPEaSYQD
PUEST BPEaSYQD
PUEST BPEISYQD
PUEST BPBaSYQD
PUEST BPEaSYQD
Keq soieg
PUEST BPEISYQD
Keq soieg
Aeq soieg
Keq soieg
pue[s] epeeozog

pueR[S] [[eIW] JO ISOM

Aeg soieg
Aeq soieg
uonedo|

Zq-m—«—«—«m—«m—«mv—«@—«v—«ﬂ't\l(\lmv—*'—‘—'

10¥-00%0¢C
08%1-810¢C
6L%1-810C
8L¥1-810C
LLY1-810T
9Ly 1-810C
SLY1-810C
YL 1-810C
€LYT-810C
CLY1-810C
ILY1-810C
0L¥1-810C
69t1-810C
89+ 1-810C
L9t 1-810C
99+ 1-810¢C
S91-810C
Y9t 1-810C
60L-00C01
£€89-00201
€9¥1-810C
79t 1-810C
oN 3o[eie)

(0181 ‘ossry) wnjouosapdiy uo13diardiiy

«(018] ‘ossry) wnjouotapdiy uo1341a1duiy

(0181 ‘ossry) wnjouosapdiy uor34ia1duig

«(018] ‘ossry) wnjouot2ydiy uo134121dui

«(0181 ‘ossry) wnjouoiaydiy uorddiaydiiy

(0181 ‘ossny)

wnjouo2ydily uorddioydiLy

«(0181 ‘ossry) wnjouo.aidiy uordfiaydiiy

«0S8 1 QoudyoIny wninuvjoul uor3AiaydiL|

*0L61
*0L61
*0L61
*0L61
*0L61
*0L61
*0L61
*0L61
*0L61
*0L61

‘Quoelg 29 jeUdpR)
‘Quoelg 29 jeUdpR)
‘Quoelg 29 JeUIPR)
‘Quoelg 29 jeUdpR)
‘auoelg 29 jeUdpR)
‘Quoelg 29 JeUdpR)
‘auoelg 29 jeUdpR)
‘Qyoerg 29 1eUIPR)
‘Quoerg 29 1eUIPR)
‘Qyoerg 29 1eUIPR)

1s1vjop uorddiapdiL]
1s10jop uorddiaydis]
1s1vjap uorddiapdis]
1s1vjop uorddiaydis]
1s1vjap uorddiaydis]
1s1vjap uor3diaydiL]
1s1vjap uorddiaydis]
1s10jap uo13di21diL]
1s1vjap uorddiaydiL]
1s10j2p uor3di2ydiL]

8G/ [ SNORUUIT] $NOD SNYIvUSULS

8G L1 ‘snoeuur] snov snyipududg

«8S /1 ‘SnoeuUUIT SNOD SnyIpUIULG

+8S /1 ‘Snoeuul] SnOD SnyIpuulg

sardds



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

Acknowledgement: We would like to thank Suna Tiiziin for her cooperation and help during the
collection of samples. Also, the authors are grateful to Dr. Onur Goniilal for the logistic support. This
study is part of a project financially supported by the Research Fund of Istanbul University (Project
number: 24519).

References

Ackerman, J.L. & Bellwood, D.R. (2000). Reef fish assemblages: a re-evaluation using enclosed
rotenone stations. Marine Ecology Progress Series, 206, 227-237.

Beldade, R. & Gongavles, E.J. (2007). An interference visual census technique applied to
cryptobenthic fish assemblages. Vie et Milieu, 57, 61-65.

Beldade, R., Erzini, K. & Gongavles, E.J. (2006). Composition and temporal dynamics of a
temperature rocky cryptobenthic fish assemblage. Journal of the Marine Biological Association
of the United Kingdom, 86, 1221-1228.

Bilecenoglu, M., Kaya, M., Cihangir, B. & Cicek, E. (2014). An updated checklist of the marine fishes
of Turkey. Turkish Journal of Zoology, 38, 901-929.

Costello, M.J. (1992). Abundance and spatial overlap of gobies (Gobiidae) in Lough Hyne, Ireland.
Environmental Biology of Fishes, 33, 239-248.

Depczynski, M. & Bellwood, D. (2003). The role of cryptobenthic reef fishes in coral reef
trophodynamics. Marine Ecology Progress Series, 256, 183-191.

Eschmeyer, W.N., Fricke, R. & van der Laan, R. (eds). Catalog of Fishes: Genera, Species,
References,http://researcharchive.calacademy.org/research/ichthyology/ catalog/fishcatmain.asp
[accessed 09.04.2018].

Gibson, R.N. (1969). The biology and behaviour of littoral fish. Oceanography and Marine Biology:
An Annual Review, 7, 367-410.

Gongalves, D.M., Gongalves, E.J., Almada, V.C. & Almeida, S.P. (1998). Comparative behaviour of
two species of Lepadogaster (Pisces: Gobiesocidae) living at different depths. Journal of Fish
Biology, 53, 447-450.

Gongalves, E.J., Beldade, R. & Henriques, M. (2005). Opeatogenys gracilis (Pisces: Gobiesocidae):
an overlooked species or another ‘Mediterranean endemism’ found in Atlantic waters. Journal
of Fish Biology, 67, 481-489.

Kovaci¢, M., Patzner, R.A. & Schliewen, U.K. (2012). A First quantitative assessment of the ecology
of cryptobenthic Fishes in the Mediterranean Sea. Marine Biology, 159, 2731-2742.

La Mesa, G., Micalizzi, M., Giaccone, G. & Vacchi, M. (2004). Cryptobenthic fishes of the “Ciclopi
Islands” marine reserve (central Mediterranean Sea): assemblage composition, structure and
relations with habitat features. Marine Biology, 145(2), 233-242.

La Mesa, G., Di Muccio, S. & Vacchi, M. (2006). Structure of a Mediterranean cryptobenthic fish
community and its relationships with habitat characteristics. Marine Biology, 149(2), 149.

Meri¢, N., Eryilmaz, L. & Ozulug, M. (2007). A catalogue of the fishes held in the Istanbul
University, Science Faculty, Hydrobiology Museum. Zootaxa, 1472, 29-54.



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

Miller, P.J. (1979) Adaptiveness and implications of small size in Teleosts. Symposia of the Zoological
Society of London, 44, 263-306.

Patzner, R. (2009). The Biology of Blennies. Boca Raton: CRC Press.

Perry, C.T., Salter, M.A., Harborne, A.R., Crowley, S.F., Jelks, H.L. & Wilson, R.W. (2011). Fish as
major carbonate mud producers and missing components of the tropical carbonate factory.
Proceedings of the National Academy of Sciences USA, 108(10), 3865-3869.

Thompson, S. (1983). Homing in a territorial reef fish. Copeia, 1983, 832-834.

Townsend, K.A. & Tibbetts, I.R. (2000). Biomass and distribution of herbivorous blennies in the
southern Great Barrier Reef. Journal of Fish Biology, 56, 774-791.

Wilson, S. (2001). Multiscale habitat associations of detrivorous blennies (Blenniidae: Salariini).
Coral Reefs, 20, 245-251.

Willis, T.J & Anderson, M.J. (2003). Structure of cryptic reef fish assemblages: relationships with
habitat characteristics and predator density. Marine Ecology Progress Series, 257, 209-221.

Wilkins, HK.A. & Myers, A.A. (1992). Microhabitat utilisation by an assemblage of temperate
Gobiidae (Pisces: Teleostei). Marine Ecology Progress Series, 90, 103-112.

10





