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Abstract

Rhinopoma muscatellum Thomas, 1903 is one of the six mouse-tailed bats (Rhinopomatidae) that
traditionally was considered as one of the most ancient chiropteran. R. muscatellum has been reported
from Oman, India, Iran, Yemen, Afghanistan, and Pakistan so far. This taxon is widely distribution
from south to west and east in Iran. This species is as an extremely frequent bat in the southern part of
Iran that reported at least from 52 localities. The taxonomic status of R. muscatellum species in Iran is
unclear, as different researchers have reported either one or two subspecies. In the current study using
morphological data including nine external and 34 craniodental characters in 190 specimens from 20
caves, the taxonomic status of this species is reviewed. Morphological analysis was done with
univariate and multivariate statistical methods in SPSS and PAST Softwares. Our results did not show
statistical significant delimitation between male and females. Also, didn’t reveal any considerable
differences between populations. Our findings indicated that all the Iranian specimens of R.
muscatellum belong to one subspecies. Therefore, we suggest that R. m. muscatellum Thomas, 1903
and R. m. seianum Thomas, 1913 should be synonymized as the same subspecies, with the name R. m.
muscatellum.

Key words: Mouse-tailed bat, Taxonomic status, Morphometric characters, Cranial and dental,
multivariate.
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RESIRE V-T2 NE P PGS I i PR

Characters Solast Gl - oyl
Forearm length FA dele Jgb \
Ear Length EL S5 b \
Tragus Length TrL a8 b ¥
Length of the metacarpal of the third finger Meta3 £ Sl S ke b f
Length of the metacarpal of the fourth finger Meta4 poler Sl S ke b o
Length of the first phalanx of the fifth finger Meta5 4 Sl 5 ke Jsb 4
Length of part of the tail extending beyond the uropatagium TfL ¢l 5T Jsb v
Length of the lower leg FL L Jsb A
Length of wing LW JLdsb 4

I3 — Glaazean oii(s S oIl (Glacin —Y Jdo
Characters Solais LS - o slods

Greatest length of the skull from the incisor GLSi i O3 Sl dezar sk (o mie \
Greatest length of the skull from the canine GLSc O O Sl dezmax Jgb o i Al
Condylobasal length CBL JL ks ¥
Condylocanine length CCL oL sbus ¥
Occipitonasal Length ONL 5L g oS! 0
Zygomatic width ZB S K5 sl 5
Interorbital width w Sl alols v
Height of braincase HBS dazeaz 15| A
Mastoid width MB S sl sl q
Width of the braincase BBC S Badie sl g
length of the palate LPal e dsb 1)
Lacrimal width Lacrw Js SY sl VY
Length of upper incisor to third molar LItm® e O 31V 5 ,15,T SIs s, dsb W
Length of the maxillary toothrow LCm?® O O IV 5,15, Sls Cassy Jsb \F
Length of upper first molar to third molar LM*M3 LT 13 sl 51V 5515,T Sls Casy Jsbs \0
Anterior width of rostrum wctict s s sle \I4
Posterior width of rostrum wWMM? ojs sie Sl W
Length of mandible LMD ool elsnT Jab A
Length of lower first incisor until third molar ~ L1;M; it O3 51 ol 6510,T SIs Caysy I b 4
Length of the mandibular toothrow LCiM; O O 3wl 551, T Shis sy Jsb Y.
Length of lower first molar to third molar LM;M; LT 015 sl 51 oy 50057 SIs Caysy s A
The height of the coronoid process HCP A 5is S ekl gl Yy
Length of first upper molar Lm? VU Jsl gl olss Jsb Yy
Width of first upper molar wm? YU Jsl T Olss o 0 Yf
Length of second upper molar LM? YU 53 bl 0105 J b Yo




v EFLE S glalis wlul Ol s (Rhinopoma muscatellum) oz hepd Sl lsal )T cli;\?

Width of second upper molar WM? e s gl 01> 5 0 \i4
Length of third upper molar Lm® VU s sl 01055 J b v
Width of third upper molar wm? VU p g (sl T OIs 5 0 YA
Length of lower first molar LM, el sl sl T Ol Jsb 4
Width of lower first molar WM, ol sl gl Ol 5,6 g
Length of lower second molar LM, Ol ped bl O J b A
Width of lower second molar WM, b psd ST s 50 vy
Length of lower third molar LM; ok poe bl Ol Ik vy
Width of lower third molar WM; Ol pam T Ol 5 0 \ai
\¥
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Dendrogram using Single Linkage
Rescaled Distance Cluster Combine
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\a LS ) Gliie wlul 011 s (Rhinopoma muscatellum) i (& geps plis g lial)T Kl

= wi)l:ﬁ N =LA45}4.3 sldas ¢R. muscatellum L,’_EL..A 6&}.4(:) JZLG:- Sl o a.\.@&j:fej‘.u‘ L;Uh):s.la W}; )LAT =Y J gl

(3= 5 STTa) Ol s 39 3SD = HLas sl <3l (Mean

West South
Characters - )
Mean SD Min Max N Mean SD Min Max

FA 25 50.40 1.48 47.34 53.72 123 50.40 1.60 46.72 54.48
EL 23 19.38 1.20 16.69 21.18 122 18.95 1.02 15.77 21.32
TrL 24 7.30 0.64 5.6 8.64 122 6.53 0.61 5.28 8.03
Meta3 23 33.46 1.42 31.2 36.43 118 34.18 1.71 26.36 376
Metad 25 26.91 1.56 23.28 30.38 119 27.64 1.61 24.13 34.8
Meta5 25 31.46 1.48 28.83 34.58 120 31.70 1.59 28.19 35.87
TfL 24 49.81 4.93 40.58 57.48 119 50.09 4.18 39.59 59.79
FL 25 23.84 1.27 21.55 25.86 121 23.44 1.17 20.15 25.89
LW 22 284.51 7.86 273 304 108 283.81 9.36 263 304
GLSi 22 15.82 0.38 15.18 16.75 103 15.67 0.40 14.78 16.65
GLSc 22 15.50 0.43 14.41 16.43 110 15.33 0.44 14.26 16.35
CBL 22 14.86 0.46 13.79 15.6 103 14.78 0.41 13.93 15.63
CCL 22 14.48 0.48 13.14 15.23 110 14.38 0.45 13.38 15.97
ONL 23 14.42 0.38 13.6 14.93 111 14.30 0.41 13.32 15.28
ZB 23 2.23 0.14 1.95 2.49 111 2.27 0.11 1.92 2.56
W 23 9.45 0.27 8.54 9.7 110 9.38 0.30 8.63 10.15
HBS 23 8.25 0.29 7.55 8.73 111 8.14 0.28 7.54 8.8
MB 23 7.52 0.20 7.15 7.95 111 7.43 0.23 6.9 7.95
BBC 21 5.80 0.36 5.32 6.57 106 5.77 0.30 5.03 6.44
LPal 22 6.53 0.22 6.18 7.01 108 6.56 0.30 5.55 7.14
Lacrw 23 3.49 0.19 3.06 3.8 111 3.54 0.21 2.99 3.99
LItm® 22 6.17 0.17 5.82 6.48 103 6.19 0.21 5.52 6.69

East Southeast ANOVA

N Mean SD Min Max N Mean SD Min Max F Sig.

17 50.74 2.05 46.21 53.63 25 5047 1.58  46.65 53.61 0.227 0.877
17 19.51 1.19 17.00 21.61 25 1877 0.83 17.28 20.39 0.861 0.463
17 7.38 0.79 5.67 8.32 25 7.69 094 549 9.09 5.834 0.001
16 34.46 1.87 30.34 36.76 25  34.77 1.46 31.44 37.53 1.140 0.334
16 27.79 1.73 23.86 29.71 25  28.45 1.53 25.43 32.98 1.940 0.125
16 32.30 2.12 28.2 35.23 25 3231 1.07 29.72 34.35 1.968 0.120
17 48.27 4.68 39.85 56.32 25 50.01 351 4454 56.62 0.923 0.431
17 24.04 1.66 20.51 26.79 25 2342 1.10 21.01 25.91 1.784 0.152
16 292.13 11.93 270 308 23 286.22 8.59 268 307 2.219 0.087
12 16.01 0.48 15.25 16.67 24 1563 0.40 14.99 16.29 1.380 0.251
13 15.75 0.54 14.69 16.45 24 15.30 0.40 14.6 16.05 0.849 0.469
11 15.10 0.39 14.37 15.78 24 14.76 0.37 13.76 15.27 0.704 0.551
12 14.88 0.41 13.9 15.4 24  14.35 0.37 13.39 14.84 1.760 0.157
13 14.71 0.46 13.64 15.3 24 1432 0.39 13.37 14.91 1.982 0.119
13 2.30 0.11 2.15 2.5 24 225 0.13 2.03 2.48 2.059 0.107
13 9.58 0.37 8.77 9.9 24 933 024 898 9.94 1.482 0.221
13 8.26 0.36 7.53 8.81 24  8.06 024 758 8.44 0.343 0.794
13 7.66 0.19 7.28 7.91 24 7.47 0.17 7.1 7.87 1.955 0.122
12 5.86 0.32 5.31 6.26 24 579 0.33 5.05 6.32 1.362 0.256
12 6.68 0.23 6.28 7 24  6.56 024 6.14 7.19 0.775 0.510
13 3.59 0.22 3.19 3.86 24 352 0.25 2.98 3.86 0.609 0.610

12 6.41 0.16 6.15 6.64 24 6.18 0.15 5.86 6.47 0.191 0.903
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West South
Characters - -
Mean SD Min Max N Mean SD Min Max
LCm® 22 5.56 0.16 5.28 5.86 109 5.54 0.22 4.44 5.95
LMMm3 23 3.42 0.15 3.04 3.62 111 345 0.16 3.09 411
wclct 22 3.88 0.26 3.33 4.45 109 3.82 0.19 34 424
wMiMm® 23 7.18 0.27 6.51 7.6 111 7.14 0.23 6.56 7.58
LMD 23 10.62 2.10 1.11 11.61 111 11.06 0.42 9.46 11.9
LI1M3 23 6.56 0.27 5.75 6.91 110  6.60 0.25 5.8 7.12
LC1M3 22 5.78 0.22 5.37 6.07 111  5.82 0.23 5.23 6.27
LM1M3 23 3,57 0.20 3.21 39 111 3.60 0.25 3.16 5.53
HCP 23 458 0.20 421 5.03 111 454 0.29 3.86 5.25
Lm? 22 1.48 0.05 1.402 1.582 119 1.47 0.05 1.344 1.595
wM! 22 1.54 0.09 1.41 1.729 119 1.48 0.08 1.279 1.653
LM? 22 1.43 0.05 1.329 1.536 119 1.43 0.05 1.248 1.575
WM? 22 1.72 0.08 1.54 1.88 119 1.71 0.08 1.498 1.925
Lm?® 22 0.76 0.04 0.676 0.84 115  0.76 0.04 0.658 0.893
wMm? 22 151 0.06 1.411 1.604 115 151 0.07 1.344 1.671
LM, 22 1.30 0.05 1.208 1.444 119 1.31 0.06 1.089 1.481
WM; 22 1.10 0.08 0.923 1.25 119 1.12 0.09 0.847 1.394
LM, 22 1.38 0.05 1.288 1.491 119 1.39 0.06 1.279 1.58
WM, 22 1.11 0.10 0.901 1.305 119 1.13 0.10 0.916 1.484
LM, 21 1.27 0.06 1.129 1.354 117 1.27 0.06 1.138 1.499
WM, 21 0.94 0.09 0.774 1.129 117  0.95 0.09 0.797 1.31
East Southeast ANOVA
N Mean SD Min  Max N Mean  SD Min  Max F Sig.

12 5.79 0.18 5.54 6.06 24 5.51 0.16 5.18 5.77 2.156 0.095
13 3.61 0.18 321 3.89 24 3.44 0.13 311 3.65 0.025 0.995
12 4.14 0.16 3.81 4.29 24 3.82 0.17 3.44 4.12 4.107 0.008
13 7.38 0.26 6.79 7.72 24 7.08 0.20 6.73 755 0.875 0.455
13 11.45 0.27 10.84 1183 24 11.01 025 1031 1143 2232 0.086
12 6.88 0.25 6.4 7.11 24 6.57 0.18 6.19 6.89 0.628 0.598
12 6.08 0.21 5.77 6.36 24 5.73 0.20 5.23 6.12 1.706 0.168
12 3.86 0.20 3.39 4.04 24 3.54 0.19 3.12 3.77 0.931 0.427
13 464 0.23 414 49 23 452 0.26 4.09 5.07 0.755 0.521
15 1.54 0.07 1.406 1655 24 1.47 0.04 1.387 1544  1.040 0.376
15 1.58 0.08 1.432 1696 24 151 0.07 1322 1649 2.328 0.076
15 152 0.06 1413 1622 24 1.42 0.06 1.3 1521  6.046 0.001
15 1.80 0.10 1.622 1956 24 1.73 0.08 1569 1.853  1.096 0.352
15 0.80 0.05 0.701 0.895 24 0.78 0.22 0631 1.78 1.558 0.201
15 1.61 0.08 1.468 1736 24 153 0.07 1.383 1.637 0.078 0.972
13 1.35 0.06 1229 142 24 1.30 0.05 1.235 1414  2.030 0.111
13 1.20 0.09 1.077 1332 24 1.15 0.07 1.032 1316 2.239 0.085
14 1.48 0.07 1.394 1593 24 1.37 0.07 1231 1464 5.056 0.002
14 1.21 0.07 1.096 1321 24 1.13 0.09 0918 1.302 0.721 0.541
14 1.37 0.05 1.25 1438 24 1.24 0.07 1.049 1334 6.103 0.001

14 0.99 0.14 0.584 1.159 24 0.96 0.07 0.824  1.092  0.959 0.414
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Initial Eigenvalues

Component - ; -
Eigenvalues % of Variance Cumulative %

1 12.6027 29.309 29.309

2 3.213 7.4721 36.7811

3 2.76329 6.4263 43.2074

4 2.18749 5.0872 48.2946

5 2.06873 4811 53.1056

6 1.46987 3.4183 56.5239

7 1.37204 3.1908 59.7147

8 1.27375 2.9622 62.6769

9 1.24209 2.8886 65.5655

10 1.05728 2.4588 68.0243

11 1.00664 2.341 70.3653

PC1 (29.31%)

cA = South (A = Southeast) a- ko rL«J (}A}d)\ 61..;‘ w}n 93 wb‘ﬁﬁu&b G\AC,.::.Q.?- ;_\;fb.; )b}u'—‘\ Jg.&

.(O=East .®=West

R. muscatellum glalonaz )5 (G jeee Jdow 31 Juol> (Function) 5 Shes 4w (5 lskae 5 Wilks' Lambda 3,7 -0 J s

Test of Function(s) Wilks' Lambda Chi-square df Sig.
1 through 3 733 43.442 129 .054
2 through 3 .881 17.815 84 468

3 .970 4.296 41 .830




W9 g cpl (oo osled o Jlo €SC Lot 3 5 (8 55056 \t4
X N S S S POTNERA WP SUPNES
e a . Predicted Group Membership
Classification Results Region Total
West South East Southeast
West 11 7 2 5 25
South 8 48 32 41 129
Count
East 0 2 10 5 17
. Southeast 1 4 3 17 25
Original

West 44.0 28.0 8.0 20.0 100.0
% South 6.2 37.2 24.8 31.8 100.0
0 East .0 11.8 58.8 29.4 100.0
Southeast 4.0 16.0 12.0 68.0 100.0

a. 43.9% of original grouped cases correctly classified.

Function 2 (31.5%)

Function 1(44.1%)

=West A = South ¢ A = Southeast) (¢ jues ko 3l Jool olianillas R muscatellum Calisws slalume gluains -V ¢ S

2 A el il i g Il (180Y)
R, microphyllum =~ &8 = T bl
s R. sumatrae R. cystops R. hardwickei

(Thomas, 1903) sls ,esis |, R. muscatellum

o35l pl (655 gl S dallles (VAVY) Hill s

(O=East @

S
55Uy 1) il e (OAVY) Dobson
Rhinopoma .- 5 (5seps o ilis ool sl
i S g5 () Gl p 8 el 5 4

Thomas .55 b me e3lsils ol sl 1y 48 S5
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5,8 s
Forearm length length of free tail Greatest length of the skull (incisor)
. Subset for alpha = 0.05 . Subset for alpha = 0.05 . Subset for alpha = 0.05
Region Region Region
N 1 N 1 N 1
South 123 50.39 East 17 48.26 Southeast 24 15.62
West 25 50.39 West 24 49.80 South 103 15.66
Southeast 25 50.46 Southeast 25 50.00 West 22 15.82
East 17 50.73 South 119 50.09 East 12 16.00
Sig. .865 Sig. .397 Sig. 426
Condylobasal length Mastoid width Height of braincase
. Subset for alpha = 0.05 . Subset for alpha = 0.05 . Subset for alpha = 0.05
Region Region Region
N 1 N 1 N 1
Southeast 24 14.76 Southeast 24 8.05 South 104 5.76
South 103 14.77 South 111 8.13 Southeast 24 5.79
West 22 14.85 West 23 8.24 West 21 5.79
East 11 15.10 East 13 8.26 East 12 5.85
Sig. .873 Sig. .06 Sig. 778
The height of the coronoid process Length of third upper molar Width of lower third molar
. Subset for alpha = 0.05 . Subset for alpha = 0.05 . Subset for alpha = 0.05
Region Region Region
N 1 N 1 N 1
Southeast 23 451 South 115 .756 West 21 .944
South 111 4.53 West 22 757 East 117 .947
West 23 4.58 Southeast 24 778 Southeast 24 .955
East 13 4.63 East 15 .804 South 14 .990
Sig. 437 Sig. .233 Sig. 315
&b
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Rhinopoma muscatellum: Bushehr province: 29, 24, Dalaki city, Dalaki cave (RUBC/1001 to 1004); 29° 27’
N, 51° 19" E. 29, 28, Ahram city, Ahram cave (RUBC/1005 to 1008); 28° 57' N, 51° 18’ E. Fars Province:
19, 64, Jahrom city, Tadovan cave (RUBC/1009 to 1015); 28° 47’ N,53° 21' E; 39, 34, Jahrom city,
Manian cave (RUBC/1016 to 1021); 28° 35’ N, 53° 15' E; 89, 184, Jahrom city, Sangeshkan cave
(RUBC/1022 to 1047); 28° 29'N, 53° 33' E; 32, 24, Larestan city, Abbarik cave (RUBC/1048 to 1052); 27°
43" N, 54° 19' E; 49, 34, Larestan city, Baghanjir cave (RUBC/1053 to 1059); 27° 38’ N,54° 18' E. 39, 94,
Kazeron city, Pole Abgineh cave (RUBC/1060 to 1071); 29° 34’ N, 51° 44’ E. 29, 64, Kazeron city, Khesht
cave (RUBC/1072 to 1079); 28° 34' N, 51° 30’ E. 79, 1&, Ghirkarzin city, Ghirkarzin cave (RUBC/1080 to
1087); 28° 18' N, 53° 03' E. 109, 64, Farashband city, Farashband cave (RUBC/1088 to 1103); 28° 50’ N,
52° 06’ E. Hormozgan province: 39, 13, Bastak city, Bastak Cave (RUBC/1104 to 1107); 27° 12' N, 54° 15’
E. 692, 2&, Homeiran city, Homeiran Cave (RUBC/1108 to 1115); 27° 00’ N, 53° 39" E. 32, 84,
Chahmoslem city, Chahmoslem Cave (RUBC/1116 to 1126); 26° 46’ N, 54° 35’ E. llam province: 42, 2J,
BisheDeraz cave (RUBC/1127 to 1132); 32° 48' N, 46°58' E. 62, 11&, Darhamreh cave (RUBC/1133 to
1149); 32° 48' N, 46°58' E. Kerman province: 69, 103, Jiroft city, Tunel Cave (RUBC/1150 to 1165); 27°
12" N, 54° 15’ E. Khozistan province: 29, 23, Gotvand city, Pelazh cave (RUBC/1166 to 1169); 32° 15’
N,48° 05’ E. Sistan and Balochistan province: 39, 13, lranshahr city, Damin cave (RUBC/1170 to 1173);
27°22'N, 60° 47" E. 72, 1083, Zabol city, Kuhekhaghe (RUBC/1174 to 1190); 30° 57'N, 61° 15'E.



