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Abstract:

This study reports the first data on length-weight relationship for the Ephesus dwarf goby Knipowitschia

ephesi Ahnelt, 1995, an endemic species of the Aegean Region of Turkey. Fish sampling was carried on from
January to November 2015 in the Kocagtz Lake. A total of 61 specimens of K. ephesi were collected: 23
females and 38 males, with an overall M : F sex ratio of 1.6 : 1.0. Their size ranged from 1.73 to 3.40 cm and
a new maximum total length of 3.4 cm was reported for the species. The overall length-weight relationship
was: W = 0.0122 TL*™. It was W = 0.0141 TL25% for males and W = 0.0064 TL3%7 for females.
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Introduction

The genus Knipowitschia Iljin, 1927 (Gobiidae) is
native to Eurasia, from the Black and Caspian Sea
to the Aegean, Adriatic and lonian Sea drainages.
These species are eurytopic or freshwater, mostly
endemic to a restricted area (MiLLER 2004, KovaCi¢
2005, OzcaN 2009). South-Western Anatolia repre-
sents an important biodiversity hotspot for this ge-
nus, with five recorded species, four of which are
endemic to the area: K. byblisia Ahnelt, 2011, K.
caunosi Ahnelt, 2011, K. ephesi Ahnelt, 1995 and K.
mermere Ahnelt, 1995. These species deserve par-
ticular attention because they occur only in isolated
habitats (AuNELT et al. 1995, AuNELT 1995, 2011,
2016, GUcLU & Kucuk 2015, Cicek et al. 2015,
2016).

The Ephesus dwarf goby K. ephesi is a fresh-
water goby restricted to the Kigik Menderes
wetlands and delta lakes in the Aegean Region of
Turkey (FReyHOF 2014). The species is well distin-
guishable by the reduction in squamation and body-
size as well as by additional longitudinal interorbital
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and oculo-scapular series of sensory papillae rows
(AunEeLT 1995). However, a recent study by GEIGER
et al. (2014) reported K. ephesi as genetically iden-
tical to some populations of K. caucasica, a con-
generic species with a wide distribution and rather
well studied, also from parasitological point of view
(Stoyanov et al. 2015, 2016). Knipowitschia ephesi
is reported to be seriously threatened by several pres-
sures, mainly water extraction, habitat destruction
and pollution (CriverLri 1996). For all these reasons
currently affecting the small distribution area of the
species, it is believed to have declined and is listed
as Critically Endangered (FrReyHOF 2014). Despite
this, there is very little information on the biology
and ecology of this species. The deficiency of data,
together with the lack of proper conservation ac-
tions, represents a severe threat for the survival of
this endemic species and could lead to the loss of
this important biodiversity heritage (GiaNNETTO et
al. 2013). Detailed studies focusing on biology and
ecology of these species are strongly required. To
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Fig. 1. A specimen of Knipowitschia ephesi collected from Kocagdz Lake.

Fig. 2. Kocag0z Lake — the water body where the present
study was carried out.

date, no studies reporting data on population struc-
ture and length-weight relationships for this species
have been carried out.

The aim of the present article is to report the
first data on the length-weight relationship for K.
ephesi (Fig. 1) from the Kocag6z Lake.

Materials and Methods

Data were collected from the Kocagtz Lake (Selguk-
[zmir, South-Western Turkey), one of the lakes of the
Kiicuik Menderes drainage. This lake (Fig. 2) has an area
of about 3 haand itis severely impacted by channelisa-
tion, water extraction for agricultural purposes, riparian
degradation, drying up during summer and the presence
of alien species (D. Innal, personal observations).

The fish sampling was carried out from January
to November 2015 by means of shore seine nets.
Together with K. ephesi other seven fish species were
found: Alburnus demiri, Anguilla anguilla, Carassius
gibelio, Cyprinus carpio, Cobitis kurui, Gambusia
holbrooki and Petroleuciscus smyrnaeus. Among all,
the alien G. holbrooki was the most abundant.

The collected specimens of K. ephesi (Fig. 1)
were measured for total length (TL, in cm) to the
nearest millimeter and total weight (W, in g) using a
digital balance with an accuracy of 0.01 g. Sex was
firstly recognised by a macroscope observation of
the gonads. The overall sex ratio was assessed by X?
test. Total length (TL)-weight (W) relationships for
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Fig. 3. Total length in cm (a) and weight in g (b) frequency
distributions for males (black), females (grey) and all speci-
mens (grid) for Knipowitschia ephesi from theKocagoz Lake.

the total sample and separated for males and females
were estimated using the equation W= aTL", where
a was the intercept on the Y-axis of the regression
curve and b was the regression coefficient (RICKER
1975). In order to test probable differences between
sexes, these regressions were then compared using
Analysis of Covariance (ANCOVA) with TL as the
covariate variable.
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Table 1. Descriptive statistics and estimated parameters of total length (TL)-weight (W) regression for different popu-

lations of Knipowitschia spp.

TL (cm)

Species Sex N mMin mMax a b r Locality Reference
All | 397 1.3 4.1 0.003 3.46 | 091 |
. M 230 - 2.9 0.004 3.25 0.86 - KLEANTHIDIS et al.
K. caucasica = 158 . a1 0003 343 | 093 |EVros River Delta, Greece (1999)
I 9 1.3 1.7 0.003 2.79 | 0.67
. Biylikcekmece Dam TARKAN et al.
K. caucasica All 6 2.2 3.4 0.007 3.22 0.98 Lake, Turkey (2006)
All | 234 35 4.3 0.018 2.51 | 0.98
K. caucasica M 79 3.7 4.3 0.013 2.73 0.98 | Caspian Sea Basin, Iran ABD;)LS:t al.
F | 81 | 35 43 0.038 | 1.97 | 097 (2009)
All | 400 2.3 4.6 0.012 2.84 0.8 G
: M | 183 2.5 4.6 0.011 2.94 1 0.82 g UCLU &
K.caucasica = 202 24 20 0.014 276 1 0.74 Egirdir Lake, Turkey ERDOGAN (2017)
| 15 2.3 3.6 - - -
K. mermere All 39 2.0 2.7 0.007 3.43 | 0.85 | Marmara Lake, Turkey ILH?%;_‘S?ARI
All | 310 1.2 3.8 0.005 3.38 0.92 : _
K. byblisia M | 166 | 12 36 | 0006 | 319 | 09 |Koycegiz Lagoon, Turkey| AT &2((3)‘1*‘71“
F | 144 | 17 38 0.004 | 363 | 094 NETTO (2017)
All | 33 1.9 3.6 0.006 342 1092 i _
K. caunosi M | 13 | 19 3.6 0.007 | 3.2 | 0.94 | Koycegiz Lagoon, Turkey| VAL & 2((})‘;*:
F | 20 | 26 3.6 0.006 | 3.34 | 09 NETTO (2017)
All | 61 1.7 3.4 0.012 2.75 | 0.96
K. ephesi M 38 1.7 3.4 0.014 257 | 0.97 | Kocagdz Lake, Turkey Present study
F 23 2.2 3.2 0.006 3.39 | 0.95
Results with K. mermere and K. byblisia many characteristics,

The examined material comprised 61 specimens of
K. ephesi ranging in size between 1.73 and 3.40 cm
(mean = SD = 2.67 = 0.37 cm; Fig. 3a) and in weight
between 0.06 and 0.348 g (mean + SD =0.19 + 0.07
g; Fig. 3b). The sample consisted of 23 females
(37.7%) and 38 males (62.3%) and the overall M : F
sex ratio of 1.6 : 1.0 was not significantly different
from1:1(X?=3.23;df=1; p>0.05).

The length-weight relationship for the total
sample was calculated as:

W =0.0122 TL*"*" (R? = 0.96, n=61)

For males it was:

W =0.0141 TL?2%68 (R?2=0.97, n=38)

For females it was:

W =0.0064 TL3*3%7 (R?=0.95, n=23)

No differences between sexes were found with
ANCOVA in the estimated regressions (covariate
mean: TL = 2.668 cm, F=2.942, p=0.092).

Discussion

The Aegean Region of Turkey represents an ex-
tremely important area for the diversity of the genus
Knipowitschia. Several endemic species of this ge-
nus live in isolated freshwater habitats, all they being
vulnerable to human threats (FReyHor 2014). The in-
formation on their biology and ecology is still scarce.
Knowledge and attention on these species is then com-
pulsory for their conservation and to prevent their ex-
tinction. AuNELT (2011) reported that K. ephesi shares

such as a reduced body size and other similar paedo-
morphic features. This reduction of body size, together
with the reduction of head canals and squamation in the
species of Knipowitschia of the Mediterranean can be
explained as a result of selection pressure in small and
restricted habitats (AaNELT 1995, Kovacic 2005).

The maximum total length known for K. ephesi
was 2.3 cm (AHNELT 1995), which makes this species
as the smallest known vertebrate of Turkey and the
Mediterranean area (AuNELT 1995). We found that 87%
of the collected specimens were bigger than the known
maximum total length of 2.3 cm and a new maximum
total length of 3.4 cm was found for a male specimen.

The estimated values of b of the length-weight re-
lationship for the total sample suggested a negative al-
lometric growth for this species and the sample studied
fits within the range of 2.5-3.5 (see CARLANDER 1969).
The estimated parameters for K. ephesi were compared
with those reported for populations of other congeneric
species (Table 1): the values of b for K. ephesi resulted
lower than those reported for other populations of con-
generic species except for a population of K. caucasica
from the Caspian Sea Basin (ApoLi et al. 2009). A fur-
ther comparison was done with the Bayesian LWR pre-
dictions based on LWR estimates published in Fishbase
for species of this genus and with similar body shape
(FroESE et al. 2014, FrROESE & Paury 2016). The val-
ues of a fell within the 95% range confidence limits
reported in FishBase (a = 0.0100; range = 0.00244 —
0.04107). On the other hand, the estimated parameters
of b for K. ephesi were outside the estimated range in
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FishBase — the values for the total and the male sample
of K. ephesi were lower and that for females, i.e. high-
er than those predicted in FishBase (b = 3.04; range
=2.81 — 3.27). Differences between the measured and
predicted values can be due to several factors such as
the number of sampled specimens, gonad maturity, sex
and growth phase (Froese 2006). The higher b value
for females is likely due to the narrow size range of the
examined sample — only specimens from 2.2 to 3.2 cm
have been studied.

Endemic species are very sensitive because they
have a small distribution area and are the most exposed
to human impacts (GiannEeTToO et al. 2015). Currently,
no information on biology and ecology of K. ephesi is
available and the species is known only by museum
specimens (AHNELT 1995). Further detailed studies to
increase knowledge on this species and better under-
stand its current distribution and status are needed.
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