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Caucasian Grouse (Lyrurus mlokosiewiczi) is an endemic species found in the Caucasus

whose population is declining. Initial assessment of genetic variation and phylogenetic

status of the species confirmed the monophyly of L. mlokosiewiczias and indicated a sister

relationship between L. mlokosiewiczi and L. tetrix (Black grouse). Further the Caucasian

grouse from Georgia, Caucasus and Iran created three genetic groups with no shared

haplotype. This separation could be the result of different evolutionary events or geo-

graphic distances between them. Four different haplotypes were identified in north-west-

ern Iran, distributed inside and outside Arasbaran protected area (APA), suggesting the

expansion of APA to include Caucasian grouse habitats in the Kalibar Mountains (west-

ern APA) and enhance the protection of the species in the region.

1. Introduction

Levels of genetic diversity in a particular species

are determined by various factors, including its

evolutionary history, past climatic events, and cur-

rent habitat configurations such as fragmentation,

continuity, and isolation (Freeland 2005, Sork &

Waits 2010). Partitioning of genetic diversity

within a species is correlated with life-history

characteristics and the degree of differentiation

among populations (Epperson 2003). Key histori-

cal events such as Pleistocene cold periods have

changed the spatial-temporal patterns of genetic

variation (Hewitt 2000). Harsh climate fluctua-

tions during the cold periods of the Pleistocene

produced changes in species distributions and

most species have only persisted in places de-

scribed as refugia (Stewart et al. 2010). With the

amelioration of climate, species expanded from

one or several refugia and colonised uninhabited

areas (Hewitt 2004). Comparative studies of ge-

netic variability have revealed significant changes

in species distributions, demonstrating the loca-

tions of glacial refugia and postglacial coloniza-

tion routes (Taberlet et al. 1998, Hewitt 2004). In

Asia, refugia have been suggested in the Middle

East and the Caspian Sea (e.g., Hansson et al.

2008, Naderi et al. 2014, Khalilzadeh et al. 2016).

Caucasus is a biodiversity hotspot of plant and ani-

mal species, important for the conservation of bio-

diversity on a global scale (Tarkhnishvili et al.

2012).
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Genetic differences between populations may

also result from isolation due to ecological mecha-

nisms such as the timing of reproduction, physical

barriers or geographical distance. In addition, indi-

viduals of most species are also limited in their

movements by habitat features and by their degree

of vagility (Scribner et al. 2005). Declines in po-

pulation sizes and an increase of genetic isolation

are a major concern in conservation of many spe-

cies including phasianid galliforms (e.g., Höglund

et al. 2007, Larsson et al. 2008). Determining the

genetic structure of a species in its distribution

range helps developing conservation strategies

based on the current genetic differentiation (e.g.,

Caizergues et al. 2003).

Caucasian Grouse (Lyrusus mlokosiewiczi;

Taczanowskai, 1875) is a large bird in the grouse

family (Phasianidae), endemic to the Greater and

Lesser Caucasian Mountains. Caucasian grouse

are distributed in, Georgia, Turkey, Armenia,

Azerbaijan and Iran (BirdLife International 2016).

The majority of its distribution range is in Georgia,

while Iranian populations are the southernmost

part of the distribution in the Caucasus with less

than 500 individuals in the Kalibar Mountains in

North-Western Iran (BirdLife International 2016).

Arasbaran protected area (APA) has been estab-

lished and legally protected since 1976 for the con-

servation of the species; however, a large portion

of its distribution in Kalibar Mountains (western

APA) has remained unprotected.

The species is classified as near threatened in

the IUCN Red List; however, population esti-

mates, status, and trends have been very variable

across its range and data are patchy, which has hin-

dered data collection on populations, trends and

threats (BirdLife International 2016). The popula-

tion of Caucasian grouse is decreasing due to hu-

man construction, grazing, and hunting (BirdLife

International 2016). In Iran, hunting, habitat loss

and degradation due to livestock grazing, mine ex-

cavation and tourism (altering nest sites and bree-

ding habitats) are considered as the most threaten-

ing factors (Masoud & Mehdizadeh-Fanid 2006).

No published data are currently available on

the phylogenetic status and population structure of

the Caucasian Grouse. The only previous genetic

study used microsatellite loci to obtain genotypes

from feather samples and found moderate levels of

genetic diversity (observed heterozygosity was

0.6) within the species (Segelbacher & Storch

2003).

Iranian populations represent the southern-

most population of the Caucasian Grouse in the

Caucasus, which probably has no contact with

populations further northward. Range-edge dy-

namics and fragmentation are expected to impact

genetic diversity, decreasing genetic diversity and

increasing differentiation (Vucetich & Waite

2003, Eckert et al. 2008). Research on Iranian po-

pulations has previously focused only on the spe-

cies’ecology and habitat requirements (Masoud &

Mehdizadeh-Fanid 2006, Habibzadeh et al. 2010,

Habibzadeh et al. 2013, Habibzadeh & Rafieyan

2016). Phylogenetic analyses have revealed that

Black Grouse Lyrurus tetrix (an endemic species

in Europe) is a sister species to Caucasian Grouse

(Dimcheff et al. 2002, Drovetski 2002). The ef-

fects of colonisation out of glacial refugia on the

genetic diversity and genetic structure was demon-

strated through phylogeographic research on

Black grouse (Corrales et al. 2014).

Caucasian Grouse is one of the least studied

grouse in the world, mainly due to its small range,

the difficulty of access to its high mountain and re-

mote habitats, and its relatively small population

size (GCCW 2004). Unlike the Black Grouse,

(Corrales et al. 2014), the phylogenetic status and

genetic diversity of the Caucasian grouse is un-

known and only limited information is available

on the species ecology and habitat requirements

(Habibzadeh et al. 2010, Habibzadeh et al. 2013).

The current study aimed to (i) assess the phylogen-

etic relationships of the Caucasian Grouse in its

three major population in Iran, Georgia, and Rus-

sia and (ii) investigate the genetic diversity of the

Iranian population in APA (the southern-most po-

pulation of Caucasian Grouse) and assessing

whether it was related to decreasing genetic diver-

sity and increasing differentiation.

2. Methods

Caucasian grouse occupy high mountain habitats,

in altitudes of 1,300–3,000 m.a.s.l. (Gokhelashvili

et al. 2003, Masoud & Mehdizadeh-Fanid 2006).

This situation makes its habitat hard to access for

collecting samples such as feather and feces. Fur-

ther, due to low population size, observation of the
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species is difficult except when males display on

lek sites during the mating season (Gottschalk et

al. 2007). During field surveys in North-Western

Iran, about 25 presence points were recorded in-

side and outside the established protected area

(APA). Three lekking sites (within the APAand its

western unprotected areas, Fig. 1) were identified

and used to collect genetic materials. In total, 14

feather samples were collected from North-West-

ern Iran, four tissue samples from the Greater and

Lesser Caucasus Mountains and six tissue samples

from Caucasus (Table 1, Fig. 1).

DNA was extracted using Qiagen DNeasy

blood and tissue kit (Qiagen) according to the

manufacture protocol specialized for feathers. A

600 bp fragment of the NADH dehydrogenase

subunit 2 (ND2) gene was amplified using for-

ward and reverse primers L5216 and F5766 re-

spectively (Sorenson 2003). Amplifications were

performed in 20µl volumes, including 2µl DNA,

1µm of each primer, 3 mM MgCl, 0.1ul dNTP, 1 ×

Fisher Taq buffer (containing 100 mm Tris-HCl,

pH 8.3, 500 ml KCl) and 1 U Fisher Taq buffer

(Applied Biosystems). Thermocycling was per-

formed using an initial denaturation cycle of 95 for

3 min, 35 cycles of 93°C for 42 s, 55°C for 32 s and

72°C for 2 min and 30 s with a final extension of

72°C for 10 min. PCR products were purified us-

ing PEG 8000 protocol and sequenced on an auto-

mated DNA sequencer (ABI 3130 Genetic Ana-

lyzer).

Sequences were aligned using the Clustal W

algorithm implemented in Mega6, and checked vi-

sually. Nucleotide diversity (�) and haplotype di-

versity (h) were estimated, using ARLEQUIN

v3.5.2.2 (Excoffier & Lischer 2010). The HKY+G

model was selected as the most appropriate model

of nucleotide change using jModeltest v0.1.1

(Posada 2008), according to the Akaike informa-

tion criterion, with gamma-distributed (G) rate

variation across the sites. Phylogenetic recon-

struction was performed using Bayesian inference

of phylogeny (BI) in MrBayes v3.2 (Ronquist &

Huelsenbeck 2003), using the HKY+G model of

sequence evolution and two independent runs of

four Markov chains over 10,000,000 generations
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Fig. 1. Study area and sampling sites of the Caucasian Grouse in Arasbaran region, northwestern Iran.



and sampling every 100 generations. Sampling

trees and estimated parameters generated early in

the chain (the first 25%) were discarded as burn-in.

Phylogenetic analysis was performed in MrBayes

v3.2 (Ronquist & Huelsenbeck 2003) with two in-

dependent runs of four Markov chains over

10,000,000 generations and sampling every 100

generations. Sequences of other grouse species

were included in the phylogenetic analysis (Table

1) and a sequence of Greater Prairie Chicken

Tympanuchus cupido (GenBank accession num-

ber AF222567) was used as an outgroup. In total

26 sequences were used for the phylogenetic anal-

ysis (see below).

A median-joining (MJ) network was con-

structed using NETWORK v4.1.0 (Bandelt et al.

1999). Finally, to explore signs of historical popu-

lation expansions, we performed a mismatch

distribution analysis (Rogers & Harpending 1992)

for the Iranian and Georgian samples using DnaSP

v.5 (Librado & Rozas 2009). A diagram of haplo-

type frequencies of pairwise genetic differences

was drawn using DnaSP v.5 (Librado & Rozas

2009). Finally, we performed an analysis of mo-

lecular variance (AMOVA) to test significant dif-

ferences between populations using, ARLEQUIN

v3.5.2.2 (Excoffier & Lischer 2010).

3. Results

Sequences for the ND2 fragment were obtained

for Caucasian grousesamples, including six se-

quences from Iran, four from Georgia and six from

Caucasus (Table 1). All new sequences have been

submitted to the Genbank (accession numbers

MK617323–MK617338). Eight of the feather

samples collected in north-western Iran were un-

successful in providing DNA or PCR products.

The ND2 sequences had open reading frames in all

sequences, suggesting they are functional genes

and unlikely to be nuclear copies of mtDNA
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Table 1. Taxon sample list including, identification number (ID), species, location/origin, haplotype number (H) and
reference.

ID Species Location / Origin H Reference

CBGI1 L. mlokosiewiczi Iran, Azerbaijan, outside Arasbaran protected area H4 This study
CBGI2 L. mlokosiewiczi Iran, Azerbaijan Sharghi, Arasbaran protected area H6 This study
CBGI3 L. mlokosiewiczi Iran, Azerbaijan, outside Arasbaran protected area H5 This study
CBGI5 L. mlokosiewiczi Iran, Azerbaijan Sharghi, Arasbarn protected area H6 This study
CBGI4 L. mlokosiewiczi Iran, Azerbaijan Sharghi, Arasbarn protected area H7 This study
CBGI6 L. mlokosiewiczi Iran, Azerbaijan Sharghi, Arasbarn protected area H7 This study
GCBG23 L. mlokosiewiczi Georgia, Great Caucasus Mountains H2 This study
GCBG25 L. mlokosiewiczi Georgia, Great Caucasus Mountains H3 This study
LCBG66 L. mlokosiewiczi Georgia, Lesser Caucasus Mountains H2 This study
LCBG67 L. mlokosiewiczi Georgia, Lesser Caucasus Mountains H2 This study
CBGR1771 L. mlokosiewiczi Russian Caucasus H1 This study
CBGR1772 L. mlokosiewiczi Russian Caucasus H1 This study
CBGR1720 L. mlokosiewiczi Russian Caucasus H1 This study
CBGR1758 L. mlokosiewiczi Russian Caucasus H1 This study
CBGR1781 L. mlokosiewiczi Russian Caucasus H1 This study
CBGR2074 L. mlokosiewiczi Russian Caucasus H1 This study
AF222562 L. mlokosiewiczi GenBank, AF222562 H1 Dimcheff et al. (2002)
AF230119 L. mlokosiewiczi GenBank, AF222564 H2 Lucchini et al. (2001)
AF222564 L. tetrix GenBank, AF222564 Dimcheff et al. (2002)
NC024554 L. tetrix GenBank, NC024554 Li et al. (2010)
AF230120 L. tetrix GenBank, AF230120 Lucchini et al. (2001)
AF222565 Tetrao urogallus GenBank, AF222565 (Dimcheff et al. 2002)
AF230122 Tetrao urogallus GenBank, AF230122 Lucchini et al. (2010)
AF222563 Tetrao parvirostris GenBank, AF222563 (Dimcheff et al. 2002)
A230121 Tetrao parvirostris GenBank, AF222563 Lucchini et al. (2001)
AF222567 Tympanuchus cupido GenBank, AF222567 (Dimcheff et al. 2002)



(numts). Further, no evidence for double PCR-am-

plification peaks and ambiguities in the sequence

data was found to suggest the presence of numts in

the mtDNA data set.

On average, the ND2 sequence was found to be

A–C rich (A = 31%, C = 31%, G = 11% and T =

27%). Transitions were more frequent than trans-

versions with a majority of changes between C and

T. A total of 13 variable sites and 12 parsimony in-

formative sites were observed among Caucasian

Grouse sequences (Table 2). Seven haplotypes

were identified within the dataset (Table 1, Fig.

2A) including four haplotypes (H4, H5, H6, H7)

from Iran (n = 6), two haplotypes (H2 and H3)

from Georgia (n = 4) and one (H1) from Russian

Caucasus (n = 6). All haplotypes were unique with

no shared haplotype between the three regions

(Iran, Georgia and Russian Caucasus). Haplotype

diversity was 0.80 ± 0.09 and nucleotide diversity

was 0.008 ± 0.02.

Intra-specific sequence divergence obtained

by applying the HKY+G model to the dataset (pro-

portion of invariable sites = 0.48, Gamma distribu-

tion with shape parameter = 1.2) ranged from 0 to

2%. The Bayesian tree (Fig. 2B) confirmed the

monophyly of L. mlokosiewiczias, as all the speci-

mens share the same clade. Results also indicated a

sister relationship between Caucasian Grouse and

Black Grouse, therefore, this region of ND2 is ap-

propriate for the species-level recognition of

grouse species. In an analysis of molecular vari-

ance (AMOVA), significant FST was obtained for

populations, with 77% of the variation was parti-

tioned among populations and 23% within popula-

tions. Pairwise FST values were statistically sig-

nificant between Iran-Russia (FST = 0.807, P =

0.002), Iran-Georgia (FST = 0.67, P = 0.01) and

Russia-Georgia (FST =0.845, P = 0.001).

4. Discussion

4.1. Regional differences

The current study is the first attempt to provide

phylogenetic information about the Caucasian

Grouse and to include genetic samples from the

southernmost part of the species range. Although

we used the small sample size, our work is the only

available data on the species.
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Table 2: Estimates of evolutionary divergence between sequences. The number of base differences (above diagonal)
and pairwise genetic distances between sequences (below diagonal).

Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

1 AF222565 12 7 24 27 27 22 29 29 29 29 29 29 30 12 30 30 30 30 29 29 30 27 27 27 37

2 AF230121 0.06 13 7 13 14 12 18 18 18 18 18 18 18 18 14 18 18 18 16 16 16 16 13 13 26

3 AF230122 0.04 0.07 22 23 20 28 28 28 28 28 28 28 28 30 13 29 29 29 27 28 2 27 26 26 41

4 AF222563 0.07 0.03 0.08 1 6 10 10 10 10 10 10 10 12 6 11 11 11 11 11 14 14 11 14 14 39

5 NC024554 0.08 0.06 0.03 0.06 5 11 11 11 11 11 11 11 11 13 7 12 12 12 12 15 15 12 15 15 39

6 AF222564 0.08 0.07 0.03 0.07 0.00 5 11 11 11 11 11 11 11 13 7 12 12 12 12 15 15 12 15 15 39

7 AF230120 0.07 0.06 0.04 0.06 0.02 0.01 12 12 12 12 12 12 12 14 9 13 13 13 13 16 16 13 14 14 38

8 CBGR1781 0.09 0.09 0.06 0.08 0.03 0.03 0.03 0 1 0 1 1 0 0 1 1 1 1 3 8 8 5 8 8 35

9 CBGR2074 0.09 0.09 0.06 0.08 0.03 0.03 0.03 0.00 1 1 1 0 0 1 1 1 1 3 8 8 5 8 8 35

10 CBGR1771 0.09 0.09 0.06 0.08 0.03 0.03 0.03 0.00 0.00 0 1 1 0 0 1 1 1 1 3 8 8 5 8 8 35

11 CBGR1772 0.09 0.09 0.06 0.08 0.03 0.03 0.03 0.00 0.00 0.00 1 1 0 0 1 1 1 1 3 8 8 5 8 8 35

12 CBGR1720 0.09 0.09 0.06 0.08 0.03 0.03 0.03 0.00 0.00 0.00 0.00 1 0 0 1 1 1 1 3 8 8 5 8 8 35

13 CBGR1758 0.09 0.09 0.06 0.08 0.03 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0 0 1 1 1 1 3 8 8 5 8 8 35

14 AF222562 0.09 0.09 0.06 0.08 0.03 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0 1 1 1 1 3 8 8 5 8 8 35

15 GCBG25 0.09 0.09 0.06 0.09 0.03 0.04 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 1 1 1 1 3 8 8 5 8 8 37

16 AF230119 0.10 0.12 0.08 0.11 0.05 0.05 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 1 1 2 4 4 4 6 6 14

17 LCBG66 0.09 0.09 0.06 0.09 0.03 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 1 2 7 7 4 7 7 36

18 LCBG67 0.09 0.09 0.06 0.09 0.03 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 2 7 7 4 7 7 36

19 GCBG23 0.09 0.09 0.06 0.09 0.03 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 7 7 4 7 7 36

20 CBGI1 0.09 0.08 0.06 0.08 0.03 0.03 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 5 5 2 5 5 36

21 CBGI2 0.09 0.08 0.06 0.08 0.04 0.04 0.05 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.01 1 3 8 8 35

22 CBGI5 0.09 0.08 0.06 0.08 0.04 0.04 0.05 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.01 0.00 3 8 8 35

23 CBGI3 0.09 0.08 0.06 0.08 0.03 0.03 0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.01 0.01 0.01 0.01 0.01 0.01 5 5 36

24 CBGI4 0.08 0.06 0.06 0.08 0.04 0.04 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.02 0.02 0.02 0.01 0.02 0.02 0.01 5 35

25 CBGI6 0.08 0.06 0.06 0.08 0.04 0.04 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.02 0.02 0.02 0.01 0.02 0.02 0.01 0.00 35

26 AF222567 0.12 0.14 0.11 0.13 0.12 0.12 0.12 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.12 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11



Haplotype diversity of the species was rela-

tively high (0.80) and similar to values previously

reported for other grouse species such as Black

Grouse (0.82, Corrales et al. 2014) and European

Capercaillie (Tetrao urogallus) (0.79, Segelbacher

& Piertney 2007). Genetic diversity in Black

Grouse is suggested to be due to the admixture of

lineages from different refugia (Corrales et al.

2014). Patterns of phylogeographic structure in

Black grouse and European Capercaillie indicated

that extant European populations are derived from

a few refugia. Populations restricted to refugia ex-
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Fig. 2. A) Median-joining network based on the ND2 sequences depicting the relationships among seven
Caucasian Grouse haplotypes (H1–H7). Number of mutations between haplotypes are indicated with a
dashed line. Circle sizes are proportional to the haplotype frequencies. Black and white colours represent
Georgian and Iranian samples, and the gray pattern represents Russian samples. C: bayesian phylogen-
etic tree of ND2 sequences of Caucasian Grouse inferred using HKY+ G substitution model. Numbers on
nodes show Bayesian posterior probabilities. Accession numbers are given for GenBank sequences of
Black Grouse Tetrao tetrix, Western Capercaillie Tetrao urogallus, Spotted Capercaillie Tetrao parvirostris

and Greater Prairie Chicken.



panded their range to a variety of unoccupied habi-

tats, following the retreat of glacial ice sheets

(Segelbacher & Piertney 2007, Corrales et al.

2014). Caucasus is recognized as a biodiversity

hotspot, having the largest forest refugium in the

Western Asian/Near Eastern region (e.g., Tarkh-

nishvili et al. 2012). Hyrcanian forest in the north

of Iran is suggested to be a refugia for several spe-

cies such as fat dormouse (Glis glis) and wild boar

(Sus scrofa) (Naderi et al. 2014, Khalilzadeh et al.

2016). Limited number of haplotypes in the cur-

rent study prevented us from further analyses to

explore signs of historical population expansions

in Caucasian Grouse. Therefore, larger sample

size would be helpful to clarify phylogeographic

patterns of the species.

The three regions examined in this study

(Georgia, Caucasus, and Iran) created three ge-

netic groups within the Caucasian Grouse clade

with no shared haplotype (a genetically linked se-

quences of alleles with greater power for discrimi-

nation between genomic regions). This separation

could be the result of different evolutionary events

or genetic distances among them. The previous ge-

netic study indicated that the populations of Arme-

nia, Azerbaijan, and Georgia are separated from

each other which might be a result of geographical

distances and fragmentation (Segelbacher &

Storch 2003). Despite the limited number of samp-

les, the current data can be a starting point for re-

vealing genetic relationships between the Cauca-

sian Grouse populations and serves as a baseline

for future studies.

4.2. Caucasian Grouse in Iran

Iranian populations represent the southern-most

part of Caucasian Grouse range in the Caucasus

with less than 500 individuals in the Kalibar

Mountains in North-Western Iran (BirdLife Inter-

national 2016). Four haplotypes were identified

within the six samples collected from north-west-

ern Iran. It has been suggested that range-edge dy-

namics and isolation decrease genetic diversity

and increase differentiation (Vucetich & Waite

2003, Eckert et al. 2008). Iranian populations

could be remnants of a larger ancestral population

which probably retained much of its former ge-

netic diversity. The existence of natural barriers

such as valleys and habitat fragmentation could

have prevented contact with other populations. A

fine genetic study is required to further define the

genetic structure and the isolation of Caucasian

grouse populations in Iran.

Two (H4 and H5) of the four haplotypes identi-

fied in North-Western Iran were located outside

the established APA, suggesting that parts of the

Iranian populations are currently unprotected.

Field surveys also indicate that a large portion of

the current Caucasian grouse population in Iran is

outside the established APA. In 2009, for example,

350 individuals were recorded in north-western

Iran, including 190 individuals in APAand 160 in-

dividuals outside the APA (M. Masoud, unpubl.

data).

Our genetic data are consistent with this infor-

mation as further evidence that only parts of the

Iranian populations are currently protected. Hunt-

ing and habitat loss and degradation, occurring

due to livestock grazing, tourism industry and

mine excavation (e.g., deforestation of 800 hect-

ares of the species habitat in Kalibar Mountains

due to Sungun copper mine excavation) are major

threats to the species nesting and breeding sites

(Masoud & Mehdizadeh-Fanid 2006). From a

conservation perspective, it is recommended to

expand APA to include Caucasian grouse habitats

outside the current protected area (western APA)

and enhance the protection of the species in the re-

gion.
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Kaukasianteeren geneettinen variaatio

ja evoluutiohistoria

Kaukaasianteeri (Lyrurus mlokosiewiczi) on Kau-

kasuksen alueen endeeminen laji, jonka populaa-

tiokoko on laskussa. Alustava fylogenian ja ge-

neettisen vaihtelun analyysi osoitti, että laji on mo-

nofyleettinen, ja sisarlaji teerelle (L. tetrix). Kau-

kasianteeret Georgiasta, Venäjän Kaukasukselta ja

Iranista muodostivat kolme geneettistä ryhmää,
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joilla ei ollut yhteisiä haplotyyppejä. Nämä erot

voivat johtua esimerkiksi maantieteellisestä etäi-

syydestä tai evolutiivisesta historiasta. Pohjois-

Iranin populaatioissa havaittiin neljä haplotyyp-

piä. Haplotyypit sijaitsivat sekä suojelualueen

(Arasbara) sisällä että ulkopuolella (Kalibar-vuo-

risto), mikä viittaa siihen, että suojelualuetta suosi-

tellaan laajennettavaksi lajin elinkykyisten popu-

laatioiden turvaamiseksi.
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