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Abstract
The Black-headed gull (Larus ridibundus), a gull species commonly seen on shores of Küçükçekmece lake located in Turkey’s Marmara Re-

gion. This bird does not show sexual dimorphism because as it has monomorphic feather characteristics like other gull species.. In order to 

perform sex discrimination in gulls, the effective discriminant function analysis (DFA) method is used for the measurements based on the 

external morphology and determining the variables discriminating the two sex groups. The head morphological measurements and the body 

weights of 28 (14 males and 14 females) adult Black-headed gulls were obtained. One discriminant function was determined based on the 

results. The accuracy rate in two sexes was determined to be 82.1% (85.7% female, 78.6% male) using the formula we obtained as a result of 

the discriminant function analysis in which the head length, determined to be more significant compared to the other variables, was used. 

The aim of the study is to assess the sexual dimorphism in population of Black-headed gull and represent a reliable method to make a sex 

discrimination along with discriminant analysis. 
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Introduction

The Black-headed gull is a gull species commonly seen in 
wetlands. This bird species, that can drink salt water, is 
called with this name as its feathers growing on its head 
in winter months are black. They make their nests, mostly 
composed of dry sticks, on rocky areas and rooftops. This 
bird species, with a quite large population, are included in 
the least-concern species group.1,2 They are also known to 
steal the food of other animals. They are among the most 
crowded gull groups seen in Marmara Region especially 
during the winter months. They may migrate due to bad 
weather conditions.2,3

It is estimated that 7.3-11 million Black-headed gulls live 
in an area of 10 million km2 in the world. There are vari-

ous studies on this species that has a quite large population 
in Europe. It has been tried to calculate the number of the 
nests made by this bird species especially around Czech 
Republic and Poland and to determine their change with-
in a year.4,5 The nesting colonies around Netherlands and 
Belgium have been counted and the information on their 
inland and coastal colonies has been obtained.6 

Turkey has an importance in terms of bird migratory routes 
due to its flora and fauna brought by its biogeographical 
properties.7 It has been reported that 485 bird species have 
been determined in the recent counts performed within 
this context. Küçükçekmece Lake, located in the Europe-
an side of Istanbul, is one of the centres where this count 
has been made.8 In the count of winter water birds per-
formed in 2018, it was reported that 22 species have been 
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observed in this region and totally 22.022 birds were in-
habiting in this region.9 It was also reported in this count 
that black-headed gulls were among the 15 most abundant 
bird species. 

As the gull species have monomorphic feather traits,10 they 
do not exhibit sexual dimorphism. However, there are 
dimensional differences between males and females.11-13 
There are numerous studies in which an effective statistical 
assessment (discriminant function analysis-DFA) has been 
made in the measurements based on the external morphol-
ogy and determining the variables discriminating the two 
sex groups, in order to perform sex discrimination in gulls. 
Also, it is known that the various dimensional measure-
ments obtained external morphology vary in many spe-
cies14-16 and a separate discriminating function analysis is 
needed for each subspecies.12,13,17

The aim of the study; To assess the sexual dimorphism in 
Black Headed gull population in Küçükçekmece Lake and 
its surrounding located in Marmara Region and to pres-
ent a reliable method to make the sex discrimination of 
black-headed gulls in the population, along with discrim-
inant analysis.

Materials and Methods
In the present study, a total of 28 dead adult Black-head-
ed gulls including 14 males and 14 females which were 
brought to Istanbul University-Cerrahpaşa, Faculty of 
Veterinary Science, were used. The present study was ap-
proved by Istanbul University-Cerrahpasa, Faculty of Vet-
erinary Medicine, Local Ethics Committee (Decision no: 
13/02/2019-25832). It was known that these gulls were 
brought from Küçükçekmece Lake and its surrounding. 
This is a lake with low salinity located in 15 km west of 
Istanbul and at sea level. It is connected with sea and it is 
located on the important migratory routes for bird species 
(Fig. 1).

The weights of the gulls were measured using a 0.01 mg 
precision digital scale. The morphometric measurements 
were calculated in millimetres (mm) using a digital calliper. 
The head morphometric measurements of the Black-head-
ed gulls were obtained from the specified points in the lit-
erature (Fig. 2);11,12,18,19,20

1-Nalopsi
2-Bill Length-1
3-Bill Length-2
4-Bill Length-3
5-Head Length
6-Bill Depth-1 (Gony)

7-Bill Depth-2

After male and female individuals were determined by us-
ing the abdominal dissection method, they were grouped. 
The values of each group of Black-headed gulls were ob-
tained separately and recorded into the computer. The re-
sults were assessed in the electronical environment. 

The data used in the present study were assessed using Sta-
tistical Package for the Social Science (SPSS) for Windows 
21 packaged software.  The inter-sex groups were com-
pared by applying “independent samples t-test” and the 
significant ones were specified. 

The discriminant function analysis was performed in or-
der to estimate sexes. The morphometric measurements, 
which were significant in the study, were used in the analy-
sis. The significant variables were multiplied with their own 

Figure 1. Location of Kucukcekmece Lake.

Figure 2. The morphometric measurements of the head of the 
Black-headed gull. 1: Nalopsi, 2: Bill length-1, 3: Bill length-2, 
4: Bill length-3, 5: Head length, 6: Bill depth-1 (gony), 7: Bill 
depth-2.
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raw coefficients and a discriminant formula was formed. 
The explanatoriness was obtained by squaring canonical 
correlation. Those with high correlation coefficient (>0.7) 
among all the variables were determined. 

Results
As a result of the analysis made on the morphometric 
measurements obtained from the heads of 28 Black-head-
ed gulls which were collected from Küçükçekmece Lake 
and its surrounding and whose weights were measured, it 
was observed that the differences between the males and 
females in terms of nalopsi, head length and bill depth-1 
were significant (P>0.05). It was determined that the dif-
ference between the other morphometric characteristics, 
including weight, was not significant. Table 1 shows the 
mean values, standard deviations, and coefficient of vari-
ance of the measurement values of the gulls. 

A high correlation was observed between head length 
and bill length-1 (0.76), between head length and bill 
length-3 (0.86), between head length and Nalopsi (0.78) 
and between bill length-1 and bill length-3 (0.71). It was 
determined that the covariance matrices were equal. The 
discriminant analysis was applied between the values that 
were significant in sex-estimation. Wilks Lambda and F 
values of the morphometric measurements were examined 
by discriminant analysis method. It was observed that the 

head length, nalopsi and bill depth-1 (Gony) were statisti-
cally significant (Table 2). One discriminant function was 
determined using the results.  It was observed that the head 
length was more significant compared to the other vari-
ables. The discriminant analysis provided the correct deter-
mination of 78.6% of the males and 85.7% of the females. 
It was observed that 82.1% of the analyses performed using 
the head length only was correct for both sexes.

The function equation for sex-determination:
In the validation of the discriminant function analysis per-
formed with the females, it was observed that when the 
formula was applied for 14 females, the values of 12 indi-
viduals were under below zero and 11 of 14 individuals in 
the males had a result value above zero. It was determined 
that the analysis mean values were -0.734 in the females 
and 0.734 in the males.

Discussion and Conclusion
Sex-determination in birds is an important prerequisite 
for the ecological and behavioural studies and the popula-
tion of a region. However, sex-determination in the species 
with monomorphic feather character is a quite difficult, 
time-consuming and expensive procedure. But it is known 
that the morphological measurements in many poultry 
species are higher in males compared to females. 

It was observed as a result of the analyses performed in the 
present study that only the head length was one of the dis-
tinctive features in sex-determination. It has been reported 
in the studies conducted with the gulls in the Baltic Sea,19 
Ivory gulls21 and Western Europe population Black-head-
ed gulls22 that the bill depth is also a distinctive functional 
measurement as well as the head length. However, it has 
been stated that the gony depth continues to increase with 
increasing age after sexual maturity and therefore, this val-
ue may cause a mistake in DFA.23 The effect of the other 
morphological characteristics on the discriminant func-
tion, in sex-determination, has been quite low in the other 
studies, as in the present study.	

In another study, it was reported that the accuracy rate in 
the two sexes in 21 adult water birds using the wing and bill 
depths was 95% (100% females, 92% males).24 However, as 

Table 1. Body measurement of male and female Blackhead Gulls 
from the Kucukcekmece Lake colony, Istanbul.

Table 2. Wilks Lambda value and F value of the morphometric 
measurement data.
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the wing length increases with increasing age, it is obvious 
that using it for the birds, the age of which are not known, 
will not give correct results. In the present study, we used 
the morphometric characteristics of the heads of 28 adult 
Black-headed gulls. From these morphometric results, it 
was determined that the accuracy rate in two sexes was 
82.1% (85.7% female, 78.6% male) using the formula we 
obtained as a result of the discriminant function analysis 
in which the head length was used.

The gulls used in the present study were included in adult 
age group. It was reported in the studies that the body 
weights become significant after 10 days and the body 
size became significant in the chick gulls between the two 
sexes after 15 days.25 Also, in order to ensure that the use 
of body weight in DFA is effective in poultry, it should be 
measured in the same stage of the season and there is no 
variation among years.26 In the present study, the highest 
CV value was observed in body weight. However, the fact 
that the body weight did not exhibit sexual dimorphism in 
Black-headed gulls was considered to be due to the use of 
the adult gulls in different seasons.

In a study conducted with the species of black-backed 
gulls, it was stated that the head length, bill depth and tar-
sal length were used as a distinctive feature. In this study, 
generalized linear modelling procedure was used as well as 
discriminant analysis.27 In the mentioned study, the result 
demonstrating that all the morphometric measurements of 
the male gulls are higher compared to the female gulls is 
parallel with the present study. As the aim of the present 
study was only to reveal the distinctive features between 
male and female Black-headed gulls, it was considered 
that discriminant analysis method would be enough.  It 
was also observed that this distinction could be performed 
with the head morphometric measurements together with 
the significant data obtained in the results.

There are many morphometric and morphological meth-
ods for sex-determination in veterinary anatomy stud-
ies. But, the morphometric measurements, which are the 
most effective in sex-determination, are used in the DFA 
applied in various gull populations and this is one of the 
best techniques used in the field studies.  However, its use-
fulness should be tested in the other populations. Because 
applying a DFA analysis function obtained in a population 
to different populations may be risky as the possible mor-
phological differences between the gulls with different ori-
gins. In the present study, it was aimed to obtain the refer-
ence information for sex-determination by examining the 
Black-headed gull species in Küçükçekmece Lake and its 

surrounding. We think that we can perform sex-determi-
nation in accordance with the function obtained by using 
these outputs.   These functions may provide a quick, easy, 
cheap and non-invasive way to identify male and female 
gulls in the ecological studies conducted on the sex-specif-
ic differences. This study, which also represents the mor-
phometric characteristics of Black-headed gull species, 
provides reference values that can be used effectively in 
sex-determination using the external morphological struc-
ture in the further studies to be conducted in terms of tax-
onomy and in the field studies of ornithologists. 
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