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>  Abstract

Four species of the genus Eirenis that occur in Jordan were studied. Distribution and ecology of these species was investigated.
Eirenis coronella was collected from the Mediterranean and Irano-Turanean biotopes. Jordan represents the most southern
range of distribution for E. decemlineata, E. lineomaculata and E. rothi. Sexual dimorphism is evident in E. rothi where as
females attain larger body size, but shorter tail and accordingly higher ventral and lower caudal scales. The hemipenes of
the four examined species were similar to each other; with minor differences. All have cylindrical simple hemipenis; with a
single sulcus; with macro-ornamentation of large spines; also with micro-ornamentation of small spines and calyculate. Food
remains from examined snakes showed that all four species feeds on arthropods (spider, centipede, scorpions, Acrididae,

caterpillars and unidentified beetles).
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Introduction

Snakes of the genus Eirenis are referred to as dwarf
racers or peace snakes. So far, 16 species of this genus
were reported and distributed from southern former
Soviet Union States, through Iran to Pakistan eastward,
to Greece, Cyprus, Turkey, Iran through the Levant and
extending into Sinai (MARrX, 1968; GASPERETTI, 1988;
LEVITON et al., 1992; Bana EbpiN, 2006; SCHMIDTLER et
al., 2009). Turkey has the highest number of species
(ScuMIDTLER & EIseLT, 1991, SCHMIDTLER, 1993, 1997).
Other studies revised the genus Eirenis including Dot-
SENKO (1989) where he subdivided this genus into two
subgenera: Eirenis, containing species with 17 dor-
sals at mid-body; and Collaria, including species
with 15 dorsals. ScumIDTLER & EIiseLt (1991) argued
the validity of this revision, and stated that 17 dor-
sals reflects the original state of Eirenis, while 15
dorsals may have evolved many times in the past.
SivaN & WERNER (2003) revised the status of Eirenis
corronella in the Middle East, employing princi-
pal coordinate analysis. They recognized two main
groups assigned as: Eirenis coronella, for specimens
from Sinai, Palestine, western Saudi Arabia, Jordan,

Iraq and Syria, and E. coronelloides, characterized by
dark crown, ventral stripe or both; in all specimens
examined from Turkey and some specimens from Jor-
dan, Iraq and Syria.

In Jordan, this genus is represented by four species
distributed in mountainous and arid dry regions. In this
study, we investigated the distribution, meristic char-
acteristics, hemipenial morphology, and food contents
for four species of the genus Eirenis in Jordan.

Materials and methods

A total of 136 preserved snake specimens from differ-
ent localities were examined. The examined specimens
were kept at the Jordan University Museum, Amman
(JUM), Mu‘tah University Museum, Mu‘tah (MUM),
the Jordan Natural History Museum, Irbid (JNHM)
and the Jordan University of Science and Technology
Museum, Irbid JUSTM).
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Morphometric and meristic measurements

Three meristic characteristics were examined: Dorsal
scale rows at mid-body (MDS), ventral scales (VS),
subcaudal scales (SCS), and three measurements were
recorded: Total length (TOL), snout-vent length (SVL)
and tail length (TL).

Hemipenis preparation

The following method for hemipenis preparation was
modified after PEsanTEs (1994). The hemipenis was
removed from the tail region by using fine and sharp
scalpel through a careful incision from the vent along
the midline section between the subcaudal scales and
the tail. The hemipenis was freed from the surround
tissues and soaked in 2 % potassium hydroxide solu-
tion for about two weeks at room temperature. The
hemipenis was removed and washed with distilled
water and kept in distilled water for one day, and was
soaked in 0.1 N hydrochloric acid solution at 20° C
for one day. The following day, the hemipenis was
washed and soaked in distilled water for one day. A
syringe was filled with distilled water and its needle
was introduced into the hemipenis through its base.
The water was gently forced in while the organ was
pressed between the fingers to help the distension of
the walls. The muscle, rectus caudae should be cut to
facilitate its eversion. For hemipenis eversion, a very
fine forceps was used. During this procedure the hemi-
penis must be kept wet. Then, the everted hemipenis
was kept in 75% ethyl alcohol in a small glass vials.
All the prepared hemipenes were examined by using
dissecting microscope. At the end of preparation pho-
tographs were taken for the hemipenis of each spe-
cies, using black and white films (Ilford Pan-F 135, 50
ASA, 18 DIN, Ciba-Geigy, England). Then, drawings
for the hemipenes were made.

Stomach and intestine contents
of the snakes:

106 alcohol-preserved specimens belonging to the ge-
nus FEirenis at the deposition of the Jordan University
Museum (Reptiles Collection) were dissected and ex-
amined for the presence of food remains in their stom-
achs and intestines. The collections were made during
1978-1998. Ingesta were separated, kept in small vials
with the original specimens and then analyzed.

Results

Key to Species of the Genus Eirenis
in Jordan.

1. Dorsal scale rows at midbody 15 ........cccceevueenene 2
Dorsal scale rows at midbody 17 .......cccccecueneee. 3

2. Subcaudals, 40-72, ventrals 133-200, 7 (8) supra-
labials; head with 3 dark transverse and inde-
pendent bands: the 1st extends across the eyes,
the 2nd covers the parietal shields, the 3rd
band, across the neck and often with light
margin, long and well visible from ventral
side, sometimes joined to form a collar; dor-
sal scales often with very small dark dots at
151 JR U UURPUSIPSRIPOt Eirenis rothi

- Subcaudals 29-55, ventrals 118-156, trans-
verse bands on the dorsum
....................................... Eirenis coronella

3. Subcaudals 40-83, ventrals 136-183, with two
thin pairs of dark stripes running the length of
body and tail, or with a uniform dorsum with-
Out StTPES .evvververeereenne Eirenis decemlineata

- Subcaudals 32-47, ventrals 110-145, pale
brown above, body pattern with brown
spots arranged in 4 rows; ventral parts
dotted .....cceevennne. Eirenis lineomaculata

Eirenis coronella Schlegel, 1837

Material examined. JUM 247, Q, Ibbin, 5.6.1978. JUM
857, 3, Az Zarqa,7.4.1982. JUM 888, &, Ar Ramtha, April
1982.JUM 892, &, Ar Ramtha, April 1982. JUM 895, @, Ar
Ramtha, April 1982. JUM 907, &, Jawa,. May 1982. JUM
934, J, Jawa, 7.1.1982. JUM 1144, @, Amman, June 1982.
JUM 1148, @, Awajan, October 1982. JUM 1208, @, Sahab,
April 1983. JUM 1211, @, Sahab, April 1983. JUM 1212,
Q, Sahab, April 1983. JUM 1216-1217,2 @@, Sahab, April
1983. JUM 1217, @, Sahab, April 1983. JUM 1256, G, Ar
Ramtha, September 1982. JUM 1328, &', Ar Ramtha, May
1983. JUM 2027, Q, Petra, 20.4.1995. JUM 2031, Q, Petra,
4.5.1995. JUM 2034, @, Amman, April 1995. JUM 2083,
Q, Petra, 20.4.1995. JUM 2276, @, W. Safawi, 14.10. 1996.
JUM 2326, @, Dana, 17.6.1997. JNHM 338, ¢, Al Karak,
15.5.1994. JNHM 339, &', Dana, no date. INHM 78, ¢, Wadi
Musa, 12.6.1991. INHM 96, @, Al-Quera, 11.7.1991. INHM
337, @, Al Karak, 8.5.1993. JUSTM 111, @ Al Mafraq, no
date. JUSTM 112, @, Jordan Valley, no date. JUSTM 113,
J, As Salt, no date. JUSTM 132, &, Sahab, 15.5.1995.
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Tab. 1. Scale counts and measurements for Eirenis coronella.

G Q
N Range Av & SD N Range Av & SD
VS 9 121-142 129.8+ 10.7 22 118—156 143.3+11.82
SCS 9 34-48 38.7+£9.48 22 29-55 41.3+6.63
SVL 11 10-19.8 15.85+4 4 22 11-29 22.7+4.57
TL 11 1.2-4.8 3.52+1.67 22 2.1-75 4.4+1.26
TOL 11 12.3-27 20.51+£3.98 22 13.1-36.5 24.24+£5.15

¥ et

Fig. 1. Eirenis coronella from Sahab, Jordan.

Previous records. Jabal el Ashaqif (Mafraq) (Scamipt, 1939),
between Ma‘an and sisah (Haas, 1943), Ptera (BARBOUR,
1914), Ramtha (ar-Ramtha), Yajoz (Yajuz), Jawa, Ibeen
(Ibbin), Awajan, Amman, Sahab, Mafraq (al Mafraq) (Dist
et al., 1988), Jawa (DisI et al., 1999), Wadi Musa, Shawbak
(Ash Shawbak), Quwayra (al Quwayrah), Al Muraygha
(AMR et al., 1994), Wadi Musa, Ash Showbak (Ash Shaw-
bak), Al Quwayra (al Quwayrah), At Tyyba (At Tayyibah),
Rakeen (Rakin), Kathreba (Kathrabba), Ay, Wadi Bin Ham-
mad (EL OrAN et al., 1994).

Description. Body is cylindrical; mainly with regular
narrow transverse dark brown bands on the dorsum
(Fig 1); collar is present. Lips are yellowish; a black-
ish vertical streak below the eye and another between
the last two labials. One loreal; nasal single; one pre-
ocular; two postoculars; 1+2 temporals; seven upper
labials, third and fourth entering the eye; 7-8 lower
labials, the fourth in contact with anterior chin shields;
anterior chin shields are larger in size than posterior
chin shields, The latter may be separated by one small
scale; 17 or 19 scale rows around the neck; scales

- S e . smooth; anal scale and subcaudals are divided.
25 0 50 100 Kilometers The ventral and subcaudal scales count was 118-156
Fig. 2. Distribution of Eirenis coronella in Jordan. and 29-55 respectively. Additional information about the

J

Aqaba A Old Record
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scale count and measurements for both sexes are summa-
rized in Table 1.

Specimens collected from southern parts of Jordan
showed higher scale counts and body measurements than
those collected from northern and middle parts of Jordan.

Distribution. The Crowned Dwarf Snake has a wide
range of distribution extending from southern Turkey
to western Iran to Iraq, across Syria, Lebanon, Jordan
and Palestine, to Suadi Arabia to the south and Sinai
to the West. This species is distributed in the Mediter-
ranean, and the Irano-Turanean biotopes. Also, it is a
common species in the southern part of Jordan. It ap-
pears that this species is aridophilous (Fig. 2).

Remarks. One specimen collected from Dana Wild-
life Reserve had laid 5 eggs in July; the average length
of the eggs was 2.2 cm and 0.6 cm in width. The activ-
ity pattern for this is diurnal in moderate spring and
autumn; while crepuscular or nocturnal during June-
September. They are found mainly under small stones
without a defined burrow.

Eirenis decemlineata DumeriL,
BiBroN & DumeriL, 1854

Material examined: JUM 250, &, Ibbin, 1.5.1978. JUM
254,37 ,1Ibbin, 17.5.1978.JUM 316, &, Ibbin,3.6.1978.JUM
1129, @, Irbid, August 1981. JUM 1146, @, 1rbid, 1982.
JUM 1163-1164, 2 @@, Dayr Abu Sa‘id, 1982. JUM 1174,
@, Dayr Abu Sa‘id, 1982. JUM 1178, @, Dayr Abu Sa‘id,
1982. JUM 1179, @, Dayr Abu Sa‘id, 1982. JUM 1182,
Q, Dair Abu Sa‘id, 1982. JUM 1273, @, Dair Abu Sa‘id,
May 1983. JUM 1274, &, Dayr Abu Sa‘id, May 1983. JUM
1285, @, Dayr Abu Sa‘id, May 1983. JUM 1286, @, Dayr
Abu Sa‘id, May 1983. JUM 1297, &, Dayr Abu Sa‘id, May
1983. JUM 1923, &, Jordan Valley, 1989. JUM 2021, <,
Amman, 5.10.1997. JUM 2038, &', Irbid, 1995. JUM 2040,
d, Irbid, March 1996. JUM 2045, &', Az Zarqa, 22.10.1994.
JUM 2322, @, Jarash, 19.10.1997. JUM 2324, &, Jarash,
7.9.1997. INHM 1145, &, Irbid, no date. INHM 115, &,
Irbid, no date. INHM 1151, @, Irbid, May 1996. INHM
1152, @, Irbid, May 1996. INHM 1153, &, Irbid, no date.
JNHM 1158, @, Irbid, May 1996. INHM 43, @, Um Qeis,
no date. INHM 439, &', Irbid, 1979. INMH 529, &', Irbid,
no date. JUSTM 108, &, Irbid, no date. JUSTM 135, Q,
Irbid, June 1995. JUSTM 136, J', Irbid, June 1995. JUSTM
137, @, Irbid, June 1995. JUSTM 220, @, Zubiya, 7.4.1993.
JUSTM 239, @, Irbid, no date. JUSTM 283, &, Sakhra, no
date. JUSTM 325, &', Aqraba, 1993.

Previous records. Ibeen (Ibbin), Irbid, Ajlune (Ajlun), Dair
Abu Said (Dayr Abu Sa‘id), Madaba, Anjarah, Al-korah,
Hartha, Sakhrah, Amman (Disi et al., 1988).

Description. Body is brown above, uniform or with
two thin, dark stripes running the length of the body

Fig. 3. Eirenis decemlineata, above: striped form from Jarash,
below: non-striped form from Aqraba.

and tail (Fig. 3). Lower parts uniform white. The neck
is distinct from the body. Seven upper labials, third
and fourth entering the eye; eight lower labials, the
fourth in contact with the anterior chin shield; one
loreal; one preocular and two postoculars; six scales
around the eye; dorsal scales in 17 rows at mid body;
anal and subcaudals divided. Scale counts for all the
studied specimens are presented in Table 2. The ven-
tral and subcaudal scale counts in 40 specimens was
136-183 and 40-83 respectively.

Distribution. The Narrow-striped Dwarf Snake has a
distribution range extending from Turkey to the north,
reaching Iran and Iraq to the east and extends across
Syria and Lebanon to Jordan and Palestine to the
south. The species are distributed mainly in northern
areas of Jordan (Fig. 4). It is restricted to the Mediter-
ranean biotope.

Remarks. In the early spring and late autumn it is ac-
tive in the early morning and late afternoon, while dur-
ing the hot months it becomes nocturnal. It inhabits the
vegetated areas, and is usually found under stones where
humidity is high.
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Tab. 2. Scale counts and measurements for Eirenis decemlineata.

o} Q
N Range Av & SD N Range Av & SD
VS 23 136-183 165.7£9.31 17 168—180 172.8+4 .97
SCS 23 66-83 73.9+5.18 17 40-79 73.3+3.84
SVL 23 275-51.5 41.1£6.53 17 16-22 33.1+£10.68
TL 23 5-18.4 13.9+2.23 17 5-16.5 10.7+4.07
TOL 23 21-64.5 54.5+8.17 17 37.5-68 41.6+1645

N
A Old Record

® New Record
& Old/New Record

Agaba

Eirenis lineomaculata Scumiot, 1939

Material examined. JUM 2330, &, Amman, no date.
JUM 162, &, Suwaylih, 3.5.1978. JUM 919, &, Mahis,
16.5.1992. JUM 1222, @, Irbid, no date. JUM 2331, Q, Ir-
bid, 22.4.1998. JUSTM 37, @, Irbid, no date. JUSTM 275,
Jd, Irbid, no date. JUSTM 295, @, Al Mafraq, 29.11.1994.
JUSTM 321, @, Jordan Valley, 24.4.1995. MUM_280—
281, 2 @@, Mu‘tah, 8.5. 1994. MUM 432, &, Al Karak,
22.5.1993.

Previous records. Swieleh (Suwaylih), Al Zarqa (Az Zarqa),
Mabhis, Dier Abu Said (Dayr Abu Sa‘id), Habkha-Irbid (Dist,
1985; Disi et al., 1988).

Description. The dorsum is spotted; while the ventral
is white with small spots; (Fig.5); one loreal present
or absent; one preocular; 1-2 postocular; 5-6 scales
around the eye; One anterior temporal; 1-2 posterior
temporals; seven upper labials, third and fourth enter-
ing the eye; it has a round pupil; 7-8 lower labials,
four in contact with the anterior chin shields; 17 mid-
dorsal scale rows; anal and subcaudals divided.

Scale counts for the studied specimens are present-
ed in Table 3. The ventral and subcaudal scales count




Tab. 3. Scale counts and measurements for Eirenis lineomaculata.

ad
N Range Av & SD N Range Av & SD
VS 4 110-123 116.8+5.56 4 126-145 136+8.6
SCS 4 33-41 37.5+341 4 29-47 35.3+8.01
SVL 4 15-17.5 16.2+1.03 4 15.5-25 20.13+4 .21
TL 4 42-438 4.5+0.24 4 32-5 3.98+0.8
TOL 4 19.2-22.3 20.68+1.04 4 18.7-30 24.1+4.84

N

A

A Old Record
®  New Record
2 Old/New Record

Agaba

in 12 specimens was 110—145 and 32-47 respective-
ly.

Distribution. The distribution of the Striped Dwarf
Snake extends from SE Turkey, Iraq across Syria and
Lebanon, reaching its most southern range of distribu-
tion in Jordan and Palestine. In Jordan, this species has
a limited distribution to the Mediterranean biotope of
Jordan (Fig. 6).

Eirenis rothi JaN, 1863

Material examined. JUM 166, @, Amman, April 1983.
JUM 182, @, Umm Al Dananir, April 1983. JUM 444,
J, At Tafilah, May 1988. JUM 632, &', Al‘al, 12.5.1981.
JUM 1124, &, Amman, 10.4.1982. JUM 1158, &, Ajlun,
10.2.1983.JUM 1365, @ ,Amman,April 1983.JUM 1334, 3,
Amman, April 1983. JUM 1347, &, Umm Al Dananir, April
1983.JUM 1364, G, Amman, April, 1983. JUM 1325, @, Ar
Ramtha, May 1983. JUM 1329, &, Ar Ramtha, May 1983.
JUM 1362, @, Madaba, June 1983. JUM 1590, @, Amman,
23.9.1983. JUM 1596, G, Jarash, 18.5.1985. JUM 1667, G,
Amman, April 1986. JUM 1843a, &, As Salt, November
1986. JUM 1843b, d', As Salt, November 1986. JUM 1876,

Fig. 7. Eirenis rothi from Ajlune, Jordan.
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Tab. 4. Scale counts and measurements for Eirenis rothi.

g Q
N Range Av & SD N Range Av & SD
VS 25 133-182 173.849.186 13 171-200 186.4+8.87
SCS 25 40-72 59.3+7.06 13 50-62 5744391
SVL 25 16.7-30 22.07+£2.96 13 15-26.3 21.65+3.49
TL 25 5-8.1 6.19+0.98 13 4-64 5.45+0.86
TOL 21.7-334 28+3.29 13 19-32.6 27.18+4.28

J

A Old Record
®  New Record
2 Old/New Record

Agaba

[ T T T T T 1
50 25 0 50 100 Kilometers

Fig. 8. Distribution of Eirenis rothi in Jordan.

', Zizia, April 1988. JUM 1867, @, Wadi Mujib, 21.2,1988.
JUM 1873, @, Hashemia, 5.4.1988. JUM 1913, @, Yajuz,
15.9.1989. JUM 2041, &, As Salt, 20.4.1996. JUM 2042,
Q, Slehi, 15.6.1992. JUM 2044, J', As Salt, 18.7.1995. JUM
2095, @,As Salt, 15.4.1993.JUM 2325, &, At Tafilah, March
1998. JUM 2327, &', As Salt, February 1996. JUM 2329, Q,
At Tafilah, March 1998. JUM 2332, &, Safawi, 1.6.1998.
JUSTM 292, 9, Irbid, April 1991. JUSTM 297, @, Irbid,
April 1991. JUSTM 365, @, Irbid, 6.5.1995. JUSTM 132,
Jd, Sahab, no date. JUSTM 217, &, Ar Ramtha, 17.4.1993.
JUSTM 389, &, Irbid, 4.8.1995. MUM 361, &', Mu‘tah, no
date. JNHM 1150, &, Irbid, No date. INHM 1157, &, Irbid,
No date. INHM 1156, @, Irbid, No date.

Pervious records. Jarash (=Jerash), Haas (1951), Ain Lahtha,
Jubyha (Al Jubayhah), Ajlune (Ajlun), Ael, Swileh (Suway-
lih), Hisban, Amman, Ma’an, Ramtha (Ar Ramtha), Um Al
dananeer (Umm Al Dananir), Anjarah, Dair Abu Said (Dayr
Abu Sa’id), Ain Ghazal, Madaba, Irbid, Salt (As Salt) (Disi
et al., 1988), Wadi Musa, Er Rajif, Karak (Al Karak), Ayl
(AMR et al., 1994), Wadi Musa, Er Rajif, Ash Shawbak, Ghwair,
Al Mazar, Mutah, El Adananeyeh, Ar Ra‘ba (EL OraN et al.,

1994), Az Zarqa, Dana, Wadi Al Hashad (Dist et al., 2001).

Description. Three dark bands are on top of the head
of 43 studied, preserved specimens (Fig. 7); body is
brownish yellow above; the lower part of the body is
uniform white; 7 upper labials, third and fourth enter-
ing the eye; 7 lower labials, four in contact with the
anterior chin shields; one loreal; one preocular; two
postoculars; one anterior temporal; two posterior tem-
porals; six scales around the eye; dorsal scales in 15
rows at midbody; anal and subcaudals divided. Scale
counts for the studied specimens are presented in Ta-
ble 4.

Distribution. The distribution range of the Roth‘s
Dwarf Snake extends from Turkey in the north across
Syria and Lebanon to reach its most southern range in
Jordan and Palestine. This species inhabits both the
Mediterranean and the Irano-Turanean biotops of Jor-
dan (Fig. 8).

Remarks: E. rothi has a wider range of distribution
than any other species of this genus in Jordan.

Dietary contents of stomach and intestine
of the studied Eirenis species

Food remains were recovered from 106 specimens
belonging to the four studied species of the genus
Eirenis (Table 5). The food remains consists mainly
of arthropods. Ingested preys in all examined snakes
were taken by the head first.

Of the 30 E. coronella specimens, 5 were found to
contain food remains. In three snakes, a single spider
was found in each, the other two contained a centipede
of the genus Scolopondra, and an unidentified scorpion
respectively. Six specimens of E. decemlineata were
found with ingesta consisting of a spider, Acrididae,
caterpillars and unidentified beetles. Two specimens
of E. rothi yielded centipedes.

Hemipenial Morphology

The hemipenes of the four examined species were
similar to each other; but minor differences were ob-
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Tab. 5. Ingest recovered from four species of the genus Eirenis.

Species No. examined | No. with ingesta | % with ingesta. | Food remains recovered

E. coronella 30 5 16.6 Spiders, centipedes, scorpions
E. decemlineata 31 6 19.3 Acrididae, spiders, caterpillars
E. lineomaculata 4 1 25. Scorpio maurus fuscus.

E. rothi 41 2 4.8 Centipedes (Scolopondra sp.)
total 106 14 13.2

Fig.9. Hemipenial morphology for species of the genus Eirenis;
A. Eirenis decemlineata , B. Eirenis coronella, C. Eirenis line-
omaculala, D. Eirenis rothi. Scal bar: 4 mm.

served. All have cylindrical simple hemipenis; single
sulcus; with macro-ornamentation of large spines; also
micro-ornamentation of small spines and calyculate.

Eirenis decemlineata has cylindrical hemipenes
with single sulcus which turns left; it has macro-orna-
mentation of three rows of large spines. Micro-orna-
mentation of a calyculate and spinulate. Total Length
10-20 mm (Fig. 9A).

Eirenis coronella has cylindrical hemipenes with
single sulcus which turns right and rarely left (Fig
9B). The hemipenis with ornamentation of four rows
of large spines or medium spines; finer ornamentation
is calyculate with short spines. Total Length: 10-12
mm.

Eirenis lineomaculata has cylindrical hemipenes
with single sulcus which turns left; they have macro-
ornamentation of three rows of large spines; and mi-
cro-ornamentation of a calyculate and spinulate. Total
length 7-19 mm (Fig. 9C).

Eirenis rothi has cylindrical hemipenis with single
sulcus which turns left or right; macro-ornamentation
of 3—4 rows of large spines. In one snake, the hemi-
penis was covered with spines all of the same size.
Micro-ornamentation is calyculate and spinulate. To-
tal length 5-10 mm (Fig 9D).

Discussion

The genus Eirenis seems closely related to the whip
snakes and, according to different authors, is consid-

ered as a sister taxon either of the genus Hierophis
s.s. (NAGy et al., 2003) or of the clade composed by
“Coluber” caspius, “C.” jugularis and “C.” schmidti
(ScHATTI & UTIGER, 2001). NAGY et al. (2003) propose
a phylogeny based on molecular data, allocating the
species to four subgenera: Eirenis Jan, 1863, includ-
ing modestus and aurolineatus, the new subgenus Eo-
seirenis for decemlineatus, Pseudocyclophis BOETT-
GER, 1888 for persicus and Pediophis F1TzINGER, 1843
for all remaining taxa.

The nominate subspecies ibrahimi SivaN & WER-
NER, 2003 is endemic to the southern Sinai, fennelli
ARNOLD, 1982 is known from W Saudi Arabia and
coronelloides (Jan, 1862) occurs in Jordan, Syria,
SE Turkey and NE Iraq. Populations from SW Iran,
S Iraq and NE Saudi Arabia cannot be assigned with
certainty to any subspecies, although so far are con-
sidered to belong to E. c. coronella. StvaN & WERNER
(2003) raise Eirenis coronelloides at the species level,
but this point of view requires confirmation (VENCHI &
Sipaco, 2006).

The obtained results suggest that there is a clear dif-
ference in the scale counts and total body length within
the same species of Eirenis coronella. Specimens col-
lected from southern part of Jordan have a higher scale
counts and higher body length than specimens col-
lected from other parts of Jordan. It seems clear that
there is a positive correlation between scalation and
ambient temperature. The mean annual temperature in
the south is higher than that in the north and middle
parts of Jordan. These findings are in agreement with
Fox (1948) who indicated that there are reductions
in several scale characters from warm to cooler re-
gions. Moreover, KLAUER (1941) reported that there is
an almost universal tendency toward a higher number of
ventrals in the desert specimens, as compared to those
collected from more humid region in San Diego. Also,
these findings are in agreement with the reported scale
counts in the Eastern Mediterranean region. E. coronel-
la is the only taxon of the genus Eirenis, which pen-
etrates into dry habitats of southern and eastern Jordan
(Fig. 2). LEviTON et al. (1992) reported the highest scale
counts (> 180 in females; >200 in males) in comparison
with previous reports, as well as the present investiga-
tion without specification to any given country. ARNOLD
(1982) described FEirenis coronella fennelli from Arabia.
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This taxon is larger and more robust than the nominal
form. Also, pholidosis (131-154 ventrals) and color
(pale grayish brown) patterns are different from those
studied specimens. GASPERETTI (1988) described E. c.
coronella from Arabia (123-163 ventrals, and 37-52
subcaudals), and also posterior chinshields were sepa-
rated by a single scale.

Eirenis coronella has a wide range of distribution.
It was collected from the Mediterranean and Saharo-
Sindian biotopes in Jordan. This is the only taxon that
can inhabit the desert region in Arabia while the other
three studied species are mainly restricted to the Medi-
terranean habitats. Similar observations were made by
Haas (1951) in Palestine.

Jordan represents the most southern range of distri-
bution for E. decemlineata. Scale counts of the studied
specimens from Jordan are within the range of the re-
ported studies in the Eastern Mediterranean countries
(ScHMIDTLER & ScHMIDTLER, 1978). E. decemlineata
have two form of coloration, striped and non-striped.
The striped color pattern may act as protective mecha-
nism from biotic dangers. It would be expected that
striped color patterns are more effective in diurnal
snakes since the visual confusion is caused by move-
ment (WoLF & WERNER, 1994). Moreover, KARK ef al.
(1997) indicated that the distribution of striped/non-
striped Psammophis schokari is correlated to rainfall,
solar radiation and vegetation. Eirenis decemlineata is
restricted to the Mediterranean habitats, which has al-
most similar characteristics in neighboring countries.
This may explain the reason of the minimum variations
in scale counts along its range of distribution. It seems
that the striped form is more common in forested areas
while the non-striped form is common to open rocky
areas of the Mediterranean ecozone.

The scale counts for E. lineomaculata are within
the reported ranges for the eastern Mediterranean
countries. However, higher scale counts (VS 126-168,
SC 32-48) were reported from Turkey (SCHMIDTLER &
ScHMIDTLER, 1978). Jordan represents its most south-
ern range of distribution. It inhabits humid areas and
avoids deserts. Haas (1951) and Disr (1987) stated that
E. lineomaculata reacts positively with humidity pa-
rameters and negatively with temperature.

The reported scale counts in this study for E. rothi
are in agreement with previous studies from the East-
ern Mediterranean countries (BARAN, 1978). Examin-
ing both pholidosis and measurements of E. rothi from
Jordan suggests sexual dimorphism. Females attain
larger body size, but their tails are shorter than in males
(Table 4). Accordingly, the ventral scales are 171-200
in females, while 133—182 in males. Moreover, the sub-
caudal scale counts are 50—62 for females and 40—72 in
males. Jordan represents its most southern outpost of
distribution and it penetrated into the Irano-Turanian
biotope.

The Hemipenis Morphology

The hemipenis is a diagnostic feature often used in su-
praspecific systematic investigations of snakes (UTI-
GER et al., 2002). The hemipenes of the four studied
species of the genus FEirenis are very similar to each
other. All have single, subcylindrical hemipenis with a
single sulcus, which may turn left or right. In addition,
they have macro-ornamentation of large spines and mi-
cro-ornamentation of acalycate, and spinulate structures
ZIEGLER & RasMUsSEN (2002) stated that despite varia-
tion, size and ornamentation of the hemipenes among
species of the genus Crotaphopeltis, they serve to dis-
tinguish between sympatric and parapatric species.

The hemipenis morphology in this study for Ei-
renis coronella is similar to that given by ARNOLD
(1982) for the Arabian population of this species. COPE
(1895) indicated that Eirenis has a naked organ, but
Pore (1935) demonstrated that Cope was in error. This
study shows that the four studied species have a caly-
culate organ covered with a complex ornamentation of
retiform ridges as in typical colubrids.

Dietary contents of the genus Eirenis
in Jordan

A total of 106 snakes were examined for food con-
tents, only 14 specimens (13.2%) were found to con-
tain ingesta. The four studied species preyed mainly
on small arthropods and insects (Table 5). In Turkey
Cicex & MERMER (2007) found that Eirenis modestus
fed mainly on arthropods including Coleoptera, Or-
thoptera, and Scolopendromorpha, as well as other
small lizards. They did not recover scorpions or spi-
ders. Previous studies have reported prey from the taxa
such as Orthoptera, Coleoptera, Isopoda, Myriapoda,
Scorpiones, and Aranea (TERENTIEV & CHERNOV, 1949;
Bannikov et al., 1977). It seems that snakes of the
genus Eirenis feed mainly on various rock-dwelling
arthropods. This investigation shows a positive corre-
lation between the size of the snake and its prey. For
example the large E. rothi was found to feed on large
centipede while the small E. rothi feeds on smaller
centipedes. Also, most of the snakes examined feed on
spiders and Acrididae.

Examining the food contents show that these
snakes are opportunistic feeders and depend on the
availability of prey and their size in the surrounding
environment. Ingested preys in all examined snakes
were taken by the head first. Same results were ob-
tained by AMR and Disrt (1998).

Further molecular studies should address the phy-
logentic relationship for species of the genus Eirenis
in Jordan and the Middle East and relate their relation-
ship from an evolutionary perspective.
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