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ABSTRACT

This research was carried out from March 2014 to late August 2014 in Tang Soulak
protected area in the Kohgiloye - Boyer Ahmad Province, I. R. Iran. The method used in this
study was based on radius point counts. In the study area, 27 terrestrial bird species were
identified. According to the “Margalef Index”, the most biodiversity richness was observed
in May (3.12) and the least richness in March (2.92). According to “Menhink Index”, the
most richness was seen in March (0.53) and the least in July and August (0.44).According to
“Simpson Index”, the max. Biodiversity richness was in April (0.793) and the min.
biodiversity was in March (0.699). According to“Shanon-viner Index” the max. Biodiversity
richness was observed in April (3.396) and the min. biodiversity in March (2.892).
According to “Simpson Index” the most uniformity was in April (0.193) and the least
uniformity was in May and March (0.144). The diversity of species uniformity indices
indicate a high habitat quality around “Tang Soulak protected area” area and status of good
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conditions for birds which should be considered in the management issues.

Introduction

The world's biodiversity is diminishing rapidly (Balmford et
al. 2003; Jenkins et al. 2003). At the 2002 World Summit on
Sustainable Development, the nations of the world agreed to
pursue more effective implementation of the objectives of the
Convention on Biological Diversity (CBD) in order to achieve a
significant reduction in the current rate of loss of biological
diversity by 2010 (Secretariat of the Convention on Biological
Diversity 2003; Butchart et al, 2004). Biological diversity is the
richness and evenness of species amongst and within living
organisms and ecological complexes (Polyakov et al., 2008).
Biodiversity is mostly studied in species level. There are
different indices to measure biodiversity. The most commonly
considered facet of biodiversity is species richness. Evenness is
another important factor of biodiversity. (Kharkwal et al., 2004).
Evenness has been considered as a fundamental fact in habitats
with more than one species (Hashemi 2010). The conservation
of biodiversity has become an important issue receiving national
and international attention (Noss, 1991; Noss and Cooperrider,
1994; Wilson, 1992). Species diversity has two basic
components: richness, or number of species in a given area, and
evenness, or how relative abundance or biomass is distributed
among species (Huston, 1994; Purvis and Hector, 2000;
Magurran, 2001; Jahanbakhsh Gange et al, 2013). Examine
patterns of species diversity in habitats, it can be very efficient in
planning for habitat management. Measuring diversity and
examining the long-term changes in species diversity, can
provide us a pattern of environmental changes. Birds are among
the best monitors of environmental changes and have been used
to evaluate the environment throughout the history as
biomonitors and the changes in their population, behavior
patterns and reproductive ability have most often been used to
examine the long term effects of habitat fragmentation. (Harisha
and Hosetti, 2009). Birds constitute one of the common fauna of
all habitat types, and because they are responsive to changes,
their diversity and abundance can reflect ecological trends in
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other biodiversity (Furness and Greenwood, 1993). Because of
their highly-specific habitat requirements, birds become
increasingly intolerant of even slight ecosystem disturbance
(Schwartz and Schwartz, 1951). An assessment of the abundance
and diversity of bird species in ecosystem can, therefore, serve
as a good indication of the health of the environment in and
around the ecosystem (Bowden, 1990). Jarvinen and Vaisenen
(1978) used line-transect data on bird abundance to monitor the
effect of habitat change in Nordic countries, and reported that a
change in forest structure caused changes in bird populations in
Northern Finish forest. Hence they are the good indicators of
ecological status of any given ecosystem (Bilgrami, 1995). So
study the biodiversity of birds is very important as the basis for
other studies of ecosystem. Many studies have been carried out
on bird biodiversity indices around the world. For example,
Elemberg, et al. 1994) in Finland and Sweden, (Herremans,
1999) in Botswana, (Mae and Hattori, 2001) in Japan., (Ratti , et
al. 2001) in Dakota America in and (Yang and Quan, 2002) in
China can be named.

Main objective of this study was to quantitatively analyse
the biodiversity of birds in Tang Soulak protected area,
Kohkiloye and Boyer Ahmad province, I. R. Iran.

Materials and Methods
Study area

The Study area, Tang Soulak protected area (2428 ha), is
located in Kohkiloye and Boyerahmad province in Iran. It is
between 50 11- 50 17 longitude and 30_ 35 - 30_ 37
latitude (Fig. 1). The study area is located above sea level, in
1000-2331 m range. The average annual precipitation in the
study area is about 490 mm. The average annual temperature for
the region during the past 20 years is 26 ° C. The number of dry
months for the region, are 4 months. The study area is located in
the vegetal Iranian and Turanian area and contains a large
collection of plants and animals known and reported in the
country. The most important mammals in the study area are the
wolf, tiger, goats, boar, hyena and Iranian Squirrel...
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Figure 1. Tang Soulak protected area, Kohkiloye and
Boyerahmad Province, Iran
Materials and Methods

We used the point count method (Manuwal and Carey,
1991) in the early morning to record birds at sampling points
(Bibby et al., 2000) during the breeding season (April 3th—
August 27th 2014). Each of the 50 points was visited fifteen
times, over the five months. In adverse weather conditions (eg
strong winds) or limited visibility we stopped working (Selmi, et
a, | 2003; Bibby, et al, 1992; Mitchell, et al 2001; Kilgo, et al,
2002; Jahanbakhsh Ganje et al, 2013). Considering that the time
of day affects bird activity, which in turn affects detection
probability, the order of sampling points during one morning
tour was alternated between start (1 h before sunrise) and finish
(at the latest 5 h after sunrise) of each tour. Each visit lasted 15 .
Presence of bird species was recorded visually and acoustically
in a radius of 50 m, with the first 10 min of observations at the
center and the remaining 5min checking areas hidden from the
observer. When counting birds, we took special care that
individuals were counted once only. We did not distinguish
between breeders and other visitors as distinction is difficult, and
over-flying birds were counted only when they were flying low
and/or showed connection to the ground environment (i.e.
searching for food). Species richness for each sampling point
was defined as the total number of species detected during the
fifteen visits. Abundance for each species and sampling point
was defined as the maximum number of indi- viduals present in
any of the fifteen visits. Data analysis was performed using
software Ecological methodology and formulas listed in Table 1.
Results
In this study, 27 species were identified belonging to 18
families. (Table 2).
The dominant species
The results showed that among birds, Passer domesticus, was
the dominant species in the region in all months. (Table 2).
Total number of birds
Within the study area, the most number of individual were
observed in July (3396) and the least numbers were observed in
March (1870). (Figure 2)
Species richness, diversity and evenness

According to the “Margalf Index”, the most biodiversity
richness was observed in May (3.12) and the least richness in
March (2.92). According to “Menhink Index”, the most richness
was seen in March (0.53) and the least in July and August
(0.44).According to “Simpson Index”, the the max. Biodiversity
richness was in April (0.793) and the min. biodiversity richness
was in May (0.732).
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Fig 2. Average monthly number of birds in the study area
since March to August 2014

According to “Shanon-viner Index” the max. Biodiversity
richness was observed in April (3.396) and the min. biodiversity
in March (2.892). According to “Simpson Index” the most
uniformity was in March (0.53) and the least was in July and
August (0.44). (Table 3).

Discussion

Monthly review of population and diversity of birds in the
Tang Soulak area shows that in July, the total number of birds is
more than any other months of the study. This is for two reasons:
First, birds like Sparrow and Nightingale, which are breeding in
the region (During the review, the nest of this species in the
region were identified) increase the number of birds in this
month. Second, in this month, farms and orchards in the study
area provide plenty of food to feed the birds and will attract
more birds to the area. Throughout the study, Sparrow, was the
dominant species, which can cause reproductive success of this
species and its high compatibility with human communities.
Study on species richness index suggest an approximate
similarity between fluctuation pattern of margalef and
menhnick’s index which menhnick’s index shows a milder up
and down during the period of study. Also by evaluating the
simpson and Shannonwiener species diversity indexes, a
harmony of fluctuation pattern is seen. Given that, the
uniformity index species diversity, are indicators for habitat
quality (Torres, 1990), the study area is suitable for birds, which
this must be considered in their management.

The structure of the world’s landscapes is undergoing rapid
change, mainly due to human-related activities. Indeed, some
estimates state that between one-third and one half of the earth’s
landscape has been altered by human activities (Vitousek, et al.
1997). These changes in landscape structure and organization are
believed to have a significant bearing on the distribution and
maintenance of ecosystem integrity (Forman & Godron, 1987;
Forman, 1995; O’Neill & Hunsaker, 1997; Dale et al., 2000). In
particular, as part of the need to maintain long-term biodiversity,
elements of biodiversity need to be preserved at different natural
levels, ranging from genetic and species scales to ecosystems
and landscapes (Heywood, 1995). Diversity indices continue to
be employed by ecologists to describe the composition of a
landscape using a single number (Turner, 1990; Rey-Benayas &
Pope, 1995; Riitters et al., 1995). Positive relationships between
indices of species and ecosystem diversity have been noted
(Noderhaug, et al. 2000; Pino, et al. 2000). However there is a
growing awareness that, across the world, comparisons of
different landscapes reveal a general and worrying decline in
diversity, not least arising from different management scenarios,
including undesirable ownership regimes or management
practices (Nagaike & Kamitani, 1999; Bartolome, et al. 2000; Fu
& Chen, 2000; Zhou, 2000).
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Table 1. Indicators used to assess biodiversity monthly
The regards How to calculate
Species Richness Margalef index(1958) R;= (S-1)/LnN
Species Richness Menhnick's Index (1964) | R,= S/AN
Species Diversity Shannon- Wiener Index | H'= -3°_,P; In P;
Species Diversity Simpson,s Index A=1-2° iy [{ni(ni-)F{N(N-1)}]
Evenness Simpson’s Index E= {(1/M)-1}(e™-1)
S= Number of species, N= Total size of population, Pi= Relative abundance of species i, ni= Number of species i, A = Amount of
Simpson’s Index, H’= Amount of Shannon- Wiener Index, e= Natural logarithm,

Table 2. Average Monthly number of birds the study area since March to August 2014

rows | family species Average number in the months
March | April | May | June | July | August
1 Falconidae Falco tinnunculus 4 3 3 4 3 3
2 Columbidae Streptopelia turtur 30 37 35 41 39 40
3 Apodidae Apus apus 100 150 200 | 200 | 200 | 150
4 Apus pallidus 50 100 150 | 150 | 150 | 150
5 Meropidae Merops orientalis 2 100 100 | 170 | 170 | 170
6 Merops superciliosus 0 0 50 50 50 50
7 upupidae Upupa Epops 7 10 25 24 24 27
8 Hirundinidae | Hirundo rustica 0 100 100 | 150 | 150 | 150
9 Hirundo daurica 0 100 100 | 150 | 150 | 150
10 Motacillidae | Motacilla alba 70 75 70 64 70 55
11 laniidae Lanius excubitor 11 21 24 23 27 32
12 Muscicapidae | Erithacus rubecula 23 28 26 28 36 39
13 Irania gutturalis 19 21 32 39 38 44
14 Turdidae Luscinia megarhynchos | 32 36 34 38 49 51
15 Oenanthe lugens 21 22 31 30 46 42
16 Muscicapidae | Muscicapa striate 36 32 39 38 49 53
17 paridae Parus ater 65 67 73 75 96 94
18 Parus Major 54 52 53 67 75 72
19 Sittidae Sitta tephronata 46 52 56 69 68 73
20 Fringillidae Carduelis carduelis 35 32 45 76 74 76
22 sturnidae Sturnus valgaris 43 49 32 45 46 40
23 Corvidae Pica pica 32 31 26 26 24 23
24 Corvus corax 56 43 32 28 15 11
25 picidae Dendrocopos medius 14 27 31 49 47 48
26 Ploceidae Passer domesticus 1000 1000 | 1500 | 1500 | 1500 | 1500
27 Petronia Brachydactyl 120 120 120 | 200 | 200 | 200
Table 3. Amount of monthly index of biodiversity birds in in the study area since March to August 2014
Index Month
March | April | May | June | July | August
Richness Margalef 2.92 3.09 |312 |3.08 |3.07 |3.08
Menhink 0.53 052 | 047 | 045 | 044 | 044
Species diversity | Shannon-Wiener | 2.892 3.396 | 3.143 | 3.323 | 3.366 | 3.351
Simpson’s 0.699 | 0.793 | 0.732 | 0.778 | 0.786 | 0.780
Eveness Simpson’s 0.144 | 0.193 | 0.144 | 0.173 | 0.179 | 0.175
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As a response to this decline, many studies have noted that the
maintenance of high diversity is often a desirable objective for
managers (Del Valle, et al. 1998; Bartolome et al., 2000;
Fairbanks & Benn, 2000; Fu & Chen, 2000). To this end,
quantification of diversity has become increasingly crucial, both
in the management of ecosystem and in the evaluation of their
underpinning diversity. Species richness and species diversity
are generally considered good indicators of the quality of nature
and ecosystem health (Rapport, 1999). However, they have
limitations and do not elucidate all aspects of the community
dynamic: species richness does not consider the differences in
species composition and diversity metrics have a limited
comparability between points (Jost, 2006). Community analyses
are used to explain changes in community composition (Moretti
et al., 2006). The importance to identify thresholds of particular
habitat vari- ables which, if exceeded or undercut would cause
biodiversity to be maintained or even enhanced in the
environment, has been highlighted by several studies (Marzluff
and Ewing, 2001). Such predicted thresholds are important tools
for convincing envi- ronmental managers and politicians of the
effectiveness of specific measures. In addition, there is an
increasing consensus that biodiversity is important for the
quality of life of the people in general. Birds are often chosen as
indicators of habitat quality. Their ecology is well known and
species respond well to the availabil- ity of habitat structures
(Clergeau et al., 1998; Evans et al., 2009). Due to lack of proper
management in the study area, Bird habitats, including orchards
and fields, oak trees and other habitats are destruction rapidly
and in the not too distant future, we will see a sharp decline in
the number of species of birds in this in this region.
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