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Masyarakat Zoologi Indonesia (MZI) adalah suatu organisasi profesi dengan anggota
terdiri dari peneliti, pengajar, pemerhati dan simpatisan kehidupan fauna tropika,
khususnya fauna Indonesia. Kegiatan utama MZl adalah pemasyarakatan tentang
ilmu kehidupan fauna tropika Indonesia, dalam segala aspeknya, baik dalam bentuk
publikasi ilmiah, publikasi popular, pendidikan, penelitian, pameran ataupun
pemantauan.

Zoo Indonesia adalah sebuah jurnal ilmiah di bidang fauna tropika yang diterbitkan
oleh organisasi profesi keilmiahan Masyarakat Zoologi Indonesia (MZI) sejak tahun
1983. Terbit satu tahun satu volume dengan dua nomor (Juni & Nopember). Memuat
tulisan hasil penelitian dan tinjauan ilmiah yang berhubungan dengan aspek fauna,
khususnya wilayah Indonesia dan Asia. Publikasi ilmiah lain adalah Monograph Zoo
Indonesia - Seri Publikasi limiah, terbit tidak menentu.




PETUNJUK PENULISAN

Zoo Indonesia merupakan jurnal ilmiah di bidang zoologi yang diterbitkan oleh
organisasi profesi Masyarakat Zoologi Indonesia (MZI) sejak tahun 1983. Terbit setiap
tahun satu volume dengan dua nomor (Juni & Nopember). Bentuk naskah terbagi
atas naskah utama, berupa hasil penelitian yang utuh dan belum diterbitkan; naskah
penunjang, berupa catatan pendek dari hasil penelitian yang dirasakan perlu cepat
untuk diinformasikan; dan review, suatu kajian ilmiah yang menyeluruh, lengkap dan
cukup mendalam tentang suatu topik berdasarkan rangkuman hasil penelitian
beberapa peneliti. Bidang pembahasan dalam Zoo Indonesia meliputi fauna, pada
semua aspek keilmuan seperti Biosistimatik, Fisiologi, Ekologi, Molekuler,
Pemanfaatan, Pengelolaan, Budidaya dIl. Tata cara penulisan adalah:

1. Naskah ditulis dalam bahasa Indonesia atau Inggris. Diketik pada format kertas
A-4 dengan jarak spasi 1.5, Arial, font 10. Ukuran margin atas & bawah 2.54 cm,
kanan & kiri 3.00 cm.

2. Sistematik penulisan :

a.

Judul, singkat dan jelas, penyertaan anak judul sebaiknya dihindari. Diketik
dengan huruf besar, dihitamkan, terkecuali pada nama Latin, dengan huruf
miring.

Nama dan alamat penulis beserta alamat elektronik, ditulis lengkap tanpa
ada singkatan, ditempatkan di bawah judul.

Abstrak, merupakan intisari naskah, ditulis tidak lebih dari 200 kata dan
dituangkan dalam satu paragraf. Dibawah abstrak dicantumkan kata kunci
maksimal lima kata. Berbahasa Indonesia dan Inggris.

Pendahuluan, ditulis singkat mengenai latar belakang penelitian,
permasalahan, hal-hal yang telah diketahui, pendekatan yang dikembangkan
dalam memecahkan masalah dan pencapaian tujuan penelitian.

Materi & Metode, menerangkan secara jelas tata cara penelitian, waktu dan
tempat penelitian, metode yang digunakan, analisa statistik, sehingga
mampu diulang kembali oleh pihak lain atau mengkaji ulang runtutan tata
cara penelitian. Data mengenai nomor aksesi spesimen, asal-usul
spesimen, lokasi atau hal lain yand dirasa perlu untuk penelusuran kembali,
ditempatkan sebagai Lampiran, setelah Daftar Pustaka.

Hasil & Pembahasan, menyajikan hasil penelitian yang diperoleh, sekaligus
mengupas dan membahas hasil penelitian, membandingkannya dengan
hasil temuan peneliti lain dan penjabaran implikasi dari penelitian yang
diperoleh. Penyertaan ilustrasi dalam bentuk Tabel, Gambar atau Sketsa
hendaknya berwarna hitam putih. Khusus foto dapat hitam putih atau
berwarna, format JPEG. Sitiran untuk menghubungkan nama penulis dan
tahun terbitan tidak menggunakan tanda koma. Bila ada beberapa tahun
penulisan yang berbeda untuk satu penulis yang sama digunakan tanda
penghubung koma, serta tanda gabung bentuk titik koma pada kumpulan
sitiran yang mengelompok tetapi berbeda penulis (Hasyim 2005, 2006;
Gunawan 2004). Nama penulis yang lebih dari dua orang ditulis et al. (jurnal
terbitan asing) atau dkk. (jurnal terbitan lokal). Kata penghubung diantara
dua penulis menggunakan tanda &.

Kesimpulan, merupakan rangkuman dari keseluruhan hasil penulisan.
Daftar Pustaka, menyajikan semua pustaka yang dipergunakan dalam
naskah.
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MORPHOLOGICAL VARIATIONS OF SUMATRAN TORENT FROGS, Huia sumatrana (Yang, 1991)
AND H. modiglianii Doria, Salvidio and Tavan, 1999. Zoo Indonesia 2009. 18(1):9-20.

MORPHOLOGICAL VARIATIONS OF SUMATRAN TORENT FROGS, Huiasumatrana
(Yang, 1991) AND H. modiglianii Doria, Salvidio and Tavan, 1999

Hellen Kurniati
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ABSTRAK

Kurniati, H. 2009. Variasi morfologi Kongkang Sumatra, Huia sumatrana (Yang,
1991) dan H. modiglianii Doria, Salvidio and Tavan, 1999. Zoo Indonesia 18(1):9-20.
Berdasarkan kajian koleksi Kongkang Sumatra, Huia sumatrana di Museum
Zoologicum Bogoriense (MZB), Indonesia; beberapa individu spesimen mempunyai
kesamaan morfologi dengan jenis H. modiglianii pada jumlah pola garis (ban) di
bagian paha atas, bentuk moncong dan pola warna di bagian punggung dan
mandibular. Perbedaan morfologi dari sibling H. sumatrana yang dekat dengan H.
modiglianii untuk sementara diberi nama H. cf sumatrana.

Kata kunci: Kodok, Sumatra, spesimen MZB, Huia, Huia sumatrana.

ABSTRACT

Kurniati, H. 2009. Morphological variations of Sumatran Toren frogs, Huia
sumatrana (Yang, 1991) and H. modiglianii Doria, Salvidio and Tavan, 1999. Zoo
Indonesia 18(1):9-20. Based on an examination specimens of the Sumatran Torrent
Frog, Huia sumatrana in Museum Zoologicum Bogoriense (MZB), Indonesia, several
individuals were found to possess morphological characters similar to those of H.
modiglianii, including the number of crossbars on the thigh, snout morphology, and
dorsal and ventral pattern and coloration. A similar degree of morphological variation
in H. sumatrana that close to H. modiglianii tentatively is named as H. cf sumatrana.

Keywords: Frog, Sumatra, MZB specimens, Huia, Huia sumatrana.

INTRODUCTION

Two species of torrent frogs are
reported to occur in Sumatra, i.e., Huia
sumatrana (Yang 1991) and H.
modiglianii (Doria et al. 1999; IUCN
2009). Huia modiglianii was first
described by Doria et al. (1999) on the
basis of two adult specimens (male &
female) of MSNG (Museo Civico di Storia
Naturale “G. Doria” of Genova), collected
by Elio Modiglianii in January 1891 at Si
Rambe, North Sumatra; one immature
specimen (male) from Batjan Batu,

North Sumatra by F.C.van Heurn in June
1919 (ZMA 5091-Zoological Museum of
Amsterdam) and one adult specimen
(male) from Pajinggahan, North
Sumatra by M. Weber (ZMA 5094,
undated). These four specimens were
differentiated based on seven
diagnostic characters (Table 1).

Currently, MZB has 76 numbered
collections that contain 112 specimens
of Huia from Sumatra, in which all were
labeled as Huia sumatrana. Some
individuals, however, possess a larger
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number of crossbars on the dorsal
surface of the thigh. Based on the
description of Doria et al. (1999) these
MZB collections have morphological
characters consistent with the
description of H. modiglianii, and thus
were examined more closely to
determine whether they were indeed the
latter species.

MATERIALS & METHODS

Specimens of 30 adult individuals of
Huia from North Sumatra, West Sumatra,
Jambi, Bengkulu and Lampung
Provinces (Appendix I) were examined.
Individuals having six crossbars on the
upper surfaces of the thigh were more
carefully examined as H. cf sumatrana.
Measurements of preserved specimens
were made with digital calipers to the
nearest 0.1 mm following the system
of Yang (1991). Abbreviations and
measurement used are snout - vent
length (SVL); length of head (LH); width
of head (WH); diameter of tympanum
(DT); diameter of eye (DE) and length
of tibia (LT). Variation in the number of
crossbars on the thigh was compared
by assigning the specimens into three
groups; groups 4 and 5 for H.
sumatrana and group 6 for H. cf
sumatrana/H. modiglianii.

Measurements of morphology versus
number of crossbars on thigh was
analyzed using Minitab version 13. For

morphological comparisons, two
individuals of Huia from MZB
specimens, H. sumatrana and H. cf
sumatrana were used to examine seven
morphological characters that was
used by Doria et al. (1999; Table 2;
Figures 2, 6 & 7). The specimens being
used were: (1) H. sumatrana; MZB
number: Amp 3914; Sex: female; Date:
5 September 1994; Location: Wai Ratali,
Pantai Cermin, Lampung Province;
Collector: Ezwar Roezzaman. (2) H. cf
sumatrana; MZB number: Amp 3461;
Sex: female; Date: 23 March 1998;
Location: Kubu Perahu, Bukit Barisan
Selatan, Lampung Province; Collector:
Andiek F.

RESULTS & DISCUSSIONS
Specimens Examination

Results of examination of H. sumatrana
specimens in Museum Zoologicum
Bogoriense (MZB), Indonesia, which
was similar to H. modiglianii, showed
that some characters were not
consistent with the type specimens of
H. modiglianii described by Doria et al.
(1999). In fact, the only distinct
morphological character between H
.modiglianii and H. cf sumatrana in the
MZB collections involves the number of
crossbars on thigh and tibia; six other
characters could not be used to
distinguish between these two species
of Huia from Sumatra (Tables 2 & 3).

Table 1. Principal characters distinguishing H. modiglianii from H. sumatrana (Doria

et al. 1999).
No Principal characters H. modiglianii H. sumatrana

1 Central tympanic margin with raised present absent
rim

2 Extent of webbing of fourth toe To distant subarticular Fully webbed

tubercle

3 Crossbars on thigh 6 4

4 Crossbars on tibia 6 3

5 Outer metatarsal tubercle absent present

6 Disk size of toes vs. fingers smaller equal

7 Length of first finger when shorter longer
adpressed to second finger

10
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Table 2. Principal characters to distinguish H. modiglianii, H. cf sumatrana and H.
sumatrana from MZB specimens.

No | Principal characters H. modiglianii H. cf sumatrana H. sumatrana
(Doria et al. (MzB) (MzB)
1999)
1 Tympanic margin with present absent absent
raised rim
2 Extent of webbing of At distant fully fully
fourth toe subarticular
tubercle
3 Crossbars on thigh 6 6 4-5
4 | Crossbars on tibia 6 4-6 2-4
5 | Outer metatarsal absent present present
tubercle
6 Disk size of toes versus Smaller equal equal
fingers
7 Length of first finger Slightly shorter Slightly shorter Slightly shorter
when ad pressed to
second finger
8 Dorsal Dark brown and Dark brown and Light brown and
rough rough smooth
9 Mandible pattern Highly blotched Highly blotched Blotched
10 | Snout Pointed Pointed More pointed

Based on six individuals of H. cf
sumatrana (2 females; 4 males) and
24 individuals of H. sumatrana (6
females; 18 males), all adults females
of H. cf sumatrana and H. sumatrana
have no raised circum-tympanic rim
(Figure 1). However all adult males of
the two groups have a raised circum-
marginal tympanic rim (Figure 2). Doria
et al. (1999) stated that their adult
female H. modiglianii (MSNG 49745)
had a raised circum-marginal
tympanum rim (Figure 3), although no
such descriptive term was used for any
adult male. Characters distinguishing
H. modiglianii from, H. cf sumatrana and
H. sumatrana were the number of
crossbars on thigh and tibia and
morphology of dorsal and ventral skin
(Table 2). Based on these characters,
H. cf sumatrana more resembles to H.
modiglianii and can be separated from
H. sumatrana. In the coloration and
texture of preserved specimens, H. cf
sumatrana has dark brown and rough
dorsal skin (Figures 4, 5 & 6), and
blotched ventral skin, especially on the
sides of the mandible (Figures 4, 5 &
7). However, H. sumatrana has light
brown and smooth dorsal skin and few

11

blotches on its ventral skin, and a
mandible mostly free of blotching
(Figures 6 & 7).

Results of morphometric analysis
showed that HL/SVL for females was
significantly different between Huia with
4 crossbars on thigh (SVL, 63.371 +
6.269 mm; LH, 23.586 + 1.620 mm) and
Huia with 6 crossbars on thigh (SVL,
54.667 £1.021 mm; LH, 21.767 + 0.462
mm) (p < 0.05) (Table 4 & Figure 8). In
the shape of the snout, analysis
showed that H. sumatrana had more
pointed snout rather than that of H. cf
sumatrana (Figures 1 & 6 A & B).
However, for males, there was no
significant difference among Huia with
4, 5 and 6 crossbars respectively, on
the thigh (Table 5; Figure 9). On the
basis of morphological variations and
the coloration of the dorsal and ventral
skin, sibling H. sumatrana which
referred to H. cf sumatrana could be a
hybrid group of H. sumatrana and H.
modiglianii, as the group was
significantly different from H. sumatrana
on the basis of number of crossbars
on thigh, head length and snout
morphology. However the group was
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significantly different from H. tubercle, disk size of toes to those of
modiglianii on the basis of rising of fingers and length of first finger to
circum-tympanum, webbing on fourth second finger.

toe, presenting of outer metatarsal

Figure 1. Lateral view of adult female H.cf modiglianii (A) and adult female H. sumatrana
(B). The arrow showed circum tympanum does not raise rim. (A) MZB Amp.
3461; (B) MZB Amp. 3914 (Photo: A. Riyanto).

Figure 2. Adult male of Huia from Kerinci Seblat National Park area (A) Huia from Bukit
Tapan (Jambi); 550 m asl; with six crossbars on thigh. (B) Huia from Ketenong
(Bengkulu); 1300 m asl; with four crossbars on thigh. These two Huia with
tympanum raised rim (Photo: (A)J. Holden; (B) H. Kurniati ).

Figure 3. Particular head of female-paratype of H. modiglianii (MSNG 49745). The
arrow showed circum tympanum raised rim. Image courtesy from Doria et al.
(1999).

12
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Figure 4. Ventral view (A) and dorsal view (B) of female-paratype of H. modiglianii
(MSNG 49745). Images courtesy from Doria et al. (1999).

Figure 5. Dorsal view (A) and ventral view (B) of male-holotype of H. modiglianii (MSNG
29363). Images courtesy from Doria et al. (1999).

13
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Figure 6. Dorsal view of adult female H. modiglianii (A) and adult female H. sumatrana
(B). The arrows showed the number of crossbars on thigh. (A) MZB Amp.
3461; (B) MZB Amp. 3914 (Photo: A. Riyanto).

A

Figure 7. Ventral view of adult female H. modiglianii (A) and adult female H. sumatrana
(B). (A) MZB Amp. 3461; (B) MZB Amp. 3914 (Photo: A. Riyanto).

Distribution, habitat & possibility of
hybridization

H. sumatrana is endemic to the
mountains of western Sumatra. The
species occurs in Aceh, North Sumatra,
West Sumatra, Bengkulu and Lampung
Provinces (IUCN 2008; Figure 10);
however H. modiglianii is known only
from three sites in the vicinity of Lake
Toba, North Sumatra, Si Rambé,
Bantjan Batu and Pajinggahan (Doria
et al. 1999; IUCN 2008). The H.
sumatrana inhabits clean torrents and
fast-flowing streams in forest and open
areas near the forest at altitude from
200 m to more than 1,200 m asl (IUCN

14

2008; Kurniati 2008; Mistar 2003);
however H. modiglianii found at 400 m
asl at Batjan Batu and 1370 m asl at Si
Rambe (Doria et al. 1999). Based on
information on collecting localities of
specimen, H. cf sumatrana lives
sympatric with H. sumatrana at
Payakumbuh, West Sumatra (about 500
m asl), Lembah Anai, West Sumatra
(about 1000 m asl). In Kerinci Seblat
National Park, Jambi, Central Sumatra,
H. cf sumatrana also found in the same
habitat of H. sumatrana at Bukit Tapan
(550 m asl; Kurniati 2008). Specimen
of MZB Amp. 3461 was found at 700 m
asl in Kubu Perahu, Lampung Province
(Endarwin 2006).
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Based on morphological characters, H.
cf sumatrana stands in between H.
sumatrana and H. modiglianii (Table 2).
The most possibility to explain
taxonomy status of H. cf sumatrana is
hybridization between the two species.
Natural hybridization between two frog
species usually occurs at narrow
overlap zone of the two species (Mallet
2007); this phenomenon has been well
documented on clawed frogs Xenopus
laevis and .X. muelleri in Africa (Fischer
et al. 2000), Crinia laevis complex in
Australia (Littlejohn et al. 1971), leopard
frogs Rana blairi and R. sphenocephala
in Europe (Parris et al. 1999; Parris
2000; 2001).

Based on distribution of H. sumatrana
and H. modiglianii (Figure 10),

distribution zone of H. modiglianii is
inside distribution zone of H. sumatrana;
the two species have no evident to have
spatial contact zone. Based on vertical
distribution, H. sumatrana inhabits
riverine habitat at elevation 200-1200
m asl (IJUCN 2008; Kurniati 2008; Mistar
2003), H. modiglianii inhabits at
elevation 400-1370 m asl (Doria et al.
1999); however H. cf sumatrana was
found at elevation 550-1000 m asl.
Hybridization and speciation of genus
Huia in Sumatra seems to be close to
gradient model hypotheses (Moritz et
al. 2000), which elevation 550-1000 m
asl is hybridization zone between H.
sumatrana and H. modiglianii (Figure
11); however genetic study is needed
to give evidence of the hypotheses.

Table 4. One-way ANOVA analysis for six characters of female Huia vs. number of crossbar on

thigh.
Characters Group number of N Mean SD p
crossbar on thigh
4 7 0.33286 0.01380
WH/SVL 6 3 0.34000 0.00000 0.412
4 7 0.37286 0.01604 .
LH/SVL 6 3 0.40000 0.01732 0.043
4 7 0.59429 0.06188
DT/DE 6 3 0.53333 0.0665 0.199
4 7 0.70429 0.03910
LT/SVL 6 3 0.74333 0.04509 0.202

* Significant at the p < 0.05 level

Table 5. One-way ANOVA analysis for six characters of male Huia vs. number of crossbar

on thigh.
Characters Group number of N Mean SD p
crossbar on
thigh
4 13 0.34769 0.02713
WH/SVL 5 6 0.33667 0.01751 0.360
6 5 0.33200 0.00837
4 13 0.43308 0.01494
LH/SVL 5 6 0.43167 0.02229 0.174
6 5 0.41600 0.01517
4 13 0.9677 0.1037
DT/DE 5 6 0.9767 0.0327 0.095
6 5 0.8600 0.1223
4 13 0.73846 0.02075
LT/SVL 5 6 0.74333 0.02066 0.865
6 5 0.74600 0.04980

15
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Table 3. Measurement of holotypes and paratypes of H. modiglianii and H. sumatrana with specimens from MZB.

Measurement H. H. H. H. H. H. cf H.
modiglianii | modiglianii | modiglianii | sumatrana | sumatrana | sumatrana | sumatrana
Holotype Paratype Paratype Holotype Paratype MZB Amp. | MZB Amp.
MSNG MSNG ZMA 5091 FMNH ZMA 5090 3461 3914
29363 49745 209922
Age and sex Adult male Adult Immature Adult male Adult Adult Adult
female male female female female
SVL (mm) 31.76 55.09 24.55 30.35 66.00 53.5 70.2
Length of head (mm) 13.05 21.55 10.90 12.71 24.80 22.3 24.8
Width of head (mm) 1042 18.63 8.55 10.34 21.02 18.6 22.5
Ration SVL vs. Length of head 0.41 0.39 0.44 0.42 0.38 042 0.35
Ratio Width of head vs. SVL 0.33 0.34 0.35 0.34 0.32 0.35 0.32
Diameter of tympanum (mm) 3.11 3.24 245 348 4.18 4.5 53
Diameter of eye (mm) 4.34 7.04 3.5 4.39 7.55 8.1 8.5
Ratio diameter of tympanum vs. 0.72 0.46 0.70 0.79 0.55 0.56 0.62
diameter of eye
Length of tibia (mm) 22.08 38.81 19.70 22.78 46.42 42.1 48.6
Ratio length of tibia vs. SVL 0.70 0.70 0.80 0.75 0.70 0.79 0.69
Diameter of disk of third finger (mm) 1.25 2.70 1.07 1.00 1.38 1.6 15
Ratio diameter of disk of third finger 0.40 0.83 0.31 0.29 0.33 0.36 0.28

vs. diameter of tympanum
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Figure 8. Morphometric result of female H. sumatrana, H. cf sumatrana included H.
modiglianii paratype (MSNG 49745) and H. sumatrana paratype (ZMA 5090;
Table 3) using one-way ANOVA analysis. C: number of crossbars on thigh;
4: number for H. sumatrana; 6: number for H. cf sumatrana and H. modiglianii.
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Figure 9. Morphometric result of male H. sumatrana, H. cf sumatrana included H.
modiglianii holotype (MSNG 29363) and H. sumatrana holotype (FMNH
209922; Table 3). C: number of crossbars on thigh; 4 & 5: numbers for H.
sumatrana; 6: number for H. cf sumatrana and H. modiglianii.
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Figure 10. Distribution of H. sumatrana (red area), H. modiglianii (blue dots) and H. cf
sumatrana (green dots). Map courtesy from IUCN (2008).
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Figure 11. (A) Vertical distribution of H. modiglianii, 400-1370 m asl; (B) Vertical distri-
bution of H. sumatrana, 200-1200 m asl; (C) vertical distribution of H. cf
sumatrana, 550-1000 m asl (dark area).
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APPENDIX |. Specimen Examined

Huia sumatrana. MZB Amp. 427
(female), Deli, North Sumatra; MzZB
Amp. 3216 (male), Gunung leuser
National Park, North Sumatra; MZB
Amp. 3488 (male), Bukit Barisan
Selatan National Park, Lampung, South
Sumatra; MZB Amp. 3914 (female), Wai
Ratai, Pantai Cermin, Lampung, South
Sumatra; MZB Amp.3893 (4 specimen;
2 females, 2 males), Sumatra; MZB
Amp. 10345 (male), 10346 (male),
10349 (male), 10352 (male), 10356
(male), 10357 (male), 10361 (male),
Lembah Anai, West Sumatra; MZB Amp.
13182 (male), 13186 (female),
Payakumbuh, West Sumatra; MZB Amp.
14858 (male), 14859 (male), 14860
(male), Kerinci Seblat National Park,
Jambi, Central Sumatra; MZB Amp.
2477 (male), Bukit Lawang, North
Sumatra.

Huia cf sumatrana. MZB Amp. 3461
(female), Kubu Perahu, Bukit Barisan
Selatan, Lampung, South Sumatra,;
MZB Amp. 13190 (male), 13200
(female), Payakumbuh, West Sumatra;
MZB Amp. 3630 (male), Lahat, South
Sumatra; MZB Amp. 10358 (male),
10361 (male), 10362 (male), Lembah
Anai, West Sumatra.



	Vol 18(1)_Cover.pdf
	Vol 18(1)_Helen_Hal 9-20.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




