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of Brachytarsophrys feae. The present work fulfils this knowledge gap by providing
an intensive description of external and buccal anatomy.

Objectives: To describe the external morphology and buccal anatomy of tadpoles of B. feae.
Materials & Methods: Tadpoles were described based on two specimens (THNHM
28693.1-2) collected in Doi Mae Tum, Chiang Rai province, northern Thailand.
Identification was based on comparisons with published taxonomic works. External
morphological description was based on THNHM 28693.1. Buccal description was based
on images from scanning electron micrographs of THNHM 28693.2.

Results: The tadpoles are medium sized (total length 34.7-39.1 mm, stage 30-31),
with an umbelliform oral disc, emarginated and marginal papillae absent and numerous
submarginal papillae inside. The belly is separated from the chest by a white band,
broad white lateral stripes along both sides of the head and body and five symmetrical
white bands. Buccal features are similar to those of B. carinense but differing slightly by
a smaller distance between choana.

Main finding: The work provided the first description of the external morphology and
buccal anatomy of tadpoles of B. feae. This work adds knowledge on buccal anatomy,
which is insufficient in members of Brachytarsophrys.

Introduction

(= Myanmar)” by Boulenger (1887). The species has been
detected in China (southwestern Guangxi and southwestern

Brachytarsophrys feae (family Megophryidae) was  and southeastern Yunnan) and northern Myanmar, Thailand,
described from “East of Bhamo, Khakhyen Hills, Burma  and Vietnam (Frost, 2021). Zhao et al. (2014) showed
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a photograph of a B. feae tadpole (in preservative) from China,
but little information of this tadpole was reported worldwide.
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Chan-ard et al. (2007) confirmed the occurrence of B. feae
in Thailand based on frog specimens and a photograph of
a tadpole. They referred to two tadpole specimens collected
from a small hill stream in Doi Mae Tum, Chiang Rai province,

in February 2000. However, Chan-ard et al. (2007) noted that
these specimens were missing, although a larval photograph
was shown. The tadpole morphology was reported as: total

length 45-50 mm, oral disc terminal and funnel shaped, head
and body dark brown, ellipsoidal in shape, about as long as
wide, ventral with broad black cross bands, tail fin margins
with dark spots, tail tapering gradually posteriorly with
a round tail tip. The tadpoles were assigned to B. feae based
on the larval characteristics, especially the ventral patterns

that corresponded with the illustration of a B. feae tadpole in
Fei (1999). The description of B. feae tadpoles is incomplete.

Therefore, the present work fills the gaps in the knowledge

of the external morphology and buccal anatomy of B. feae
tadpoles.

Materials and Methods

Two tadpole specimens (THNHM 28693.1-2) from the
collection of the Thailand Natural History Museum (THNHM)
were used to describe the external and buccal morphologies.
These two specimens are the tadpole specimens in Chan-
ard et al. (2007) according to the label on the bottle. The
tadpoles were collected by Tanya Chan-ard and Kriangkrai
Suwannapakdi from a location in Doi Mae Tum, Chiang Rai
province, northern Thailand. The developmental stage was
assigned according to Gosner (1960). The morphological
terminology follows Altig and McDiarmid (1999), the oral
disk terminology follows Altig (1970), and the buccal anatomy
terminology follows Wassersug (1976). The measurements
were performed as described by Grosjean (2005). Most
measurements (Table 1) were made using digital calipers (to the
nearest 0.1 mm), whereas characters smaller than 1 mm were
measured using an ocular scale attached to a stereomicroscope
(Nikon C-LEDs). The abbreviations used in the descriptions
are: AL, anterior labium; BH, maximum body height; BL, body
length; SVL, snout to vent length; BW, maximum body width;
ED, maximum eye diameter; LF, maximum height of lower tail
fin; MTH, maximum tail height; NN, internarial distance; ND,
narial diameter; NP, naro-pupillar distance; ODW, oral disk
width; PL, posterior labium; RN, rostro-narial distance; SD,
spiracle diameter; SS, distance from tip of snout to opening of
spiracle; TAL, tail length; TL, total length; TMH, tail muscle
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height; TMW, tail muscle width; and UF, maximum height of
upper tail fin.

Specimens were prepared and viewed using scanning
electron microscopy (SEM) at the Faculty of Science of
Khon Kaen University, Thailand. Buccopharyngeal
anatomical studies require specimen preparation before
SEM and details of procedures followed Chuaynkern
et al. (2018, 2019) and Chunskul et al. (2021). Pieces of the
buccal roof and buccal floor were processed by progressive
dehydration using an alcohol series (1 d each with 70%,
90% and then 100%), transferred to a 1:1 mixture of amyl
acetate and absolute alcohol for 20 min and soaked in pure
amyl acetate for 20 min before the specimens were critical-
point dried using liquid carbon dioxide. Finally, the dry
specimens were sputter-coated in gold and subjected to
SEM observation.

Results

Larval description

Larval description based on specimen THNHM 28693.1,
stage 30; TL 39.1 mm, BL 11.6 mm. Body in lateral view
slender (Fig. 1), oval in lateral view (Fig. 1). Snout rounded
in dorsal view, narrowly rounded in lateral view; BW 123% of
BH. Eyes of moderate size, ED 10% of BL, bulging and not
visible in ventral view, positioned and directed dorsolaterally.
Nares oval, moderately large, rimmed, positioned and directed
anterolaterally, closer to pupils than to tip of snout, RN 160%
of NP. Spiracle single, sinistral, tube shape, small size, at
midpoint of the body; positioned ventrolaterally, directed
posteriorly. Tail musculature moderately strong, TMH 71% of
BH and 59% of MTH, runs parallel in proximal half, gradually
tapering to tail tip. Tail fins moderate size, same as body height
in proximal half, small arch in distal half; UF 31% of MTH, LF
35% of MTH; upper fin slightly arched in distal half, tapering
gradually in distal half, upper fin not extending onto body;
lower fin shallow in proximal half, tapering gradually in distal
half, maximum tail fin at middle, tail tip rounded. Vent tube
(Fig. 1) narrowly conical, small, medial and entirely attached
directly to lower fin, opening directed posteriorly. Oral disc
(Figs. 1 and 2) medium, umbelliform (funnel shape), positioned
and directed anterodorsally, not emarginated. Jaw sheaths
small, upper jaw sheath thin, semicircular, serrated, lower jaw
sheath thick, semicircular, serrated. Marginal papillae absent.
Submarginal papillae 30, long. Denticulate papillae absent.
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Labial teeth absent. Pineal ocellus absent. Lateral line absent.
In preservative, dorsal and lateral head and body brownish;
ventral surface of head and body white background, with
several dark bands, six bands on belly and a large trapezoid on
chin; two short longitudinal white stripes along sides of body,
each stripe separated by a dark stripe. Dark ventrolateral stripe
extending from mid-body through lower tail to a position at
nearly two-thirds of tail length. Oral disc whitening gradually
from edge into inside the moth. Upper and lower fine white.

Fig. 1 Brachytarsophrys feae tadpole in preservative (THNHM 28693.1)
at stage 30 (total length 39.1 mm) showing external morphology in
the lateral (top), dorsal (middle) and ventral (bottom) views

Fig.2 Photograph showing the oral disc morphology of
a Brachytarsophrys feae larva in preservative (THNHM 28693.1,
stage 30; total length 39.1 mm, oral disk width 2.7 mm)

In life (based on Fig. 3 in Chan-ard et al., 2007), dorsal
and lateral head and body brownish; ventral surface of
head and body white background with several dark bands,
six bands on belly and a large trapezoid on chin; dark
ventrolateral stripe extending from mid-body through lower
tail to a position at nearly two-thirds of tail length. Oral disc
whitening gradually from edge into inside the moth. Upper
and lower fine white.

Buccal description

Buccal description based on specimen THNHM 28693.2, stage
31, TL 34.7 mm, BL 11.1 mm.

Buccal roof (Fig. 3) has prenarial arena with two median
projections, small, top of projection smooth and round.
Prenarial papillae: two pairs of projections, bulging triangular,
round tip, attached to buccal roof, in body axis direction.
Choanae: narrow round, horizontal, without wall, internarial
distance approximately one-fourth length of choanae. Narial
valve projection: single pair, round tip, attached to buccal roof,
in body axis direction. Postnarial arena small area. Postnarial
papillac: absent. Lateral ridge papillae: single pair, bulging,
pointed tip, parallel to median ridge, anterior direction. Median
ridge: single ridge, very large, pagoda shaped, middle position,
closer to upper jaw sheath than dorsal velum, anterior direction.
Buccal roof arena: large, oval shape, smooth. Buccal roof arena
papilla: single pair, round tip, attached to buccal roof, anterior
direction. Lateral roof papillac: absent. Glandular zone:
smooth. Dorsal velum: continuous and small cushion.

Buccal floor (Fig. 4) has buccal floor arena hexagonal
shape, small horizontal cushion at anterior part. Tongue anlage:
absent. Infralabial papillae: single pair, medium, bulging,
round tip, inside of lower jaw sheath, anterior direction.
Lingual papillae: single pair, medium, round, behind infralabial
papillae, dorsal position. Buccal floor arena papillae: absent.
Prepocket papillae: absent. Buccal pockets: horizontal slit,
closer to ventral velum than lower jaw sheath. Ventral velum:
continuous, margin smooth. Branchial baskets: nearly vertical,
longer than wide, four filter plates on each side, the second
filter plate length approximately one-half of buccal floor arena
length. Median notch: medially. Glottis: medium size.

o« Upper jaw sheath

Choana
Lateral ridge papilla
Median ridge

Buccal roof arena
papilla

Glandular zone

Fig. 3 Scanning electron micrograph showing roof of buccal cavity of
Brachytarsophrys feae tadpole (THNHM 28693.2, stage 31)
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‘« Lower labium
Denticle bud

Infralabial papilla

Fig. 4 Scanning electron micrograph showing floor of buccal cavity of
Brachytarsophrys feae tadpole (THNHM 28693.2, stage 31)

Discussion

Taylor (1962) included B. feae (as Megophrys feae) in the
amphibian fauna of Thailand but failed to confirm a specimen
from this country. He mentioned that the species was reported
from Thailand, perhaps incorrectly, but probably occurs in
the mountains of northern Thailand. Chan-ard et al. (2007)
confirmed its occurrence, based on a specimen (FMNH 20963)
collected from Doi Ang-Ga (Chiang Mai province, northern
Thailand), a photograph of a live frog from Doi Inthanon
(Chiang Mai province) and two tadpoles collected from
Doi Mae Tum (Chiang Rai province, northern Thailand).
Chan-ard et al. (2007) included a tadpole photograph
(in lateral view), but they did not indicate whether the tadpole
was photographed while it was alive or after preservation. These
two tadpole specimens could not be found in the collection of
the Thailand Natural History Museum according to Chan-ard
etal. (2007). The two tadpoles described in the present work are

Table 1 Measurements (in millimeters) of tadpoles of Brachytarsophrys feae

the specimens in Chan-ard et al. (2007), according to the label
on the bottle. Chan-ard et al. (2007) assigned these tadpoles
to B. feae based on their external characteristics, which were
consistent with the illustration in Fei (1999). Similar to
Chan-ard et al. (2007), the current study assigned the tadpoles
to B. feae based on comparisons with relevant taxonomic works
(Fei, 1999; Zhao et al., 2014; Fei and Ye, 2016; Li et al., 2020).
The tadpoles from Thailand have coloration on the ventral part
of the head and body with six light transverse bands.

The tadpoles (TL 39.1 mm and BL 11.6 mm, at stage
30) seemed smaller than those of B. carinense (TL 40.3 mm
and BL 14.4 mm, at stage 30), as shown in Tables | and 2).
The ventral part of the head and body has six light transverse
bands in B. feae (Fig. 1), while it is reticulate in B. carinense
(Fig. 5). The white streak running from the snout along the
lateral head and body of B. carinense (Fig. 5) is absent in

Fig. 5 Illustration of Brachytarsophrys carinense tadpole (KKUC
01071.1) at stage 26 (total length 41.0 mm) showing external morphology
in the lateral (top), dorsal (middle) and ventral (bottom) views (drawn by
Nithina Kaewtongkum)

Measurement THNHM 28693.1, THNHM 28693.2, Measurement THNHM 28693.1, THNHM 28693.2,
Stage 30 Stage 31 Stage 30 Stage 31

TL 39.1 34.7 TAL 26.4 233
BL 11.6 11.1 UF 2.1 1.5
SVL 12.7 11.4 LF 2.3 1.8
SS 7.0 6.0 MTH 6.7 5.1
BH 53 6.0 TMH 3.8 4.5
BW 6.5 6.4 T™W 2.7 3.1
NN 34 3.6 ODW 2.7 1.4
RN 1.6 1.1 AL 0.8 0.5
NP 1.0 0.9 PL 1.9 0.9
ND 0.3 0.3 SD 1.7 1.1
ED 1.2 1.2

TL = total length; BL = body length; SVL = snout to vent length; SS = distance from tip of snout to opening of spiracle; BH = maximum body height;

BW = maximum body width; NN = internarial distance; RN = rostro-narial distance; NP = naro-pupillar distance; ND = narial diameter; ED = maximum

eye diameter; TAL = tail length; UF = maximum height of upper tail fin; LF = maximum height of lower tail fin; MTH = maximum tail height; TMH = tail

muscle height; TMW = tail muscle width; ODW = oral disk width; AL = anterior labium; PL = posterior labium; SD = spiracle diameter
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B. feae (Fig. 1). In B. feae, the eye position is dorsal, while it
is dorsolateral in B. carinense. The buccal anatomy is quite
similar in both these tadpole species. Lateral ridge papillae
and median ridge (stage 31) are less developed in B. feae
than in B. carinense (stage 37), perhaps due to growth of
the tadpoles. In Sylvirana nigrovittata (Ranidae), the main
morphological characters in the buccal cavity are present
from stage 26, although the numbers and size of papillaec and
pustules continue to increase during the subsequent stages
(Grosjean, 2005). As in Lithobates catesbeiana (Ranidae),
the shape of the tongue anlage varies throughout larval
development (Hammerman, 1969). B. feae (stage 31) has
several papillae in the lateral area of the buccal floor arena
that are absent in B. carinense (stage 37). This feature should
differentiate the larval species because the papillae occur
earlier in development. Wassersug (1976) observed earlier
stabilization of the characters in Pseudacris regilla (Hylidae).
He found that numerous characters (infralabial papillae, lingual
papillae, buccal floor arena papillae, ventral velum projections)
on the buccal floor were stabilized by developmental stage 26.

Current knowledge of the diversity of amphibian species
is growing rapidly (Frost, 2021). Worldwide, 8,395 species
have been recognized, of which approximately 2.6% (218
species according to Frost, 2021) are known from Thailand.
However, as the genus-level recognition of monophyletic
short-legged toads (Brachytarsophrys) was recently drawn
into the taxonomic debate on Megophrys sensu lato, Li et al.
(2020) regarded Brachytarsophrys as a distinct genus based on
its marked morphological differentiation and recent molecular
analyses. They revalidated the species B. platyparietus and
described B. orientalis as new to science. According to Li et
al. (2020), seven Brachytarsophrys species are recognized and
have been separated into two species groups based on their
morphological differences and phylogenetic relationships: the
groups B. carinense (B. carinense and B. intermedia) and B.
feae (B. chuannanensis, B. feae, B. orientalis, B. platyparietus,
and B. popei). Unfortunately, current knowledge of tadpole
morphology is still incomplete and there may be many more
cryptic species in Thailand (Sheridan and Stuart, 2018).
Studies have revealed previously unreported species diversity
in Thailand (Sheridan and Stuart, 2018; Suwannapoom et
al., 2018), highlighting the need for further research on
amphibians, particularly amphibian tadpoles. The present work
has completed a gap in the knowledge regarding descriptions
of the external and buccopharyngeal parts of Brachytarsophrys
tadpoles from Thailand.

Table 2 Comparison of tadpole morphology of Brachytarsophrys feae with its congeners

B. popei

B. orientalis

B. feae

B. carinense B. chuannanensis

Character

No data

BL 12.3 mm;

BL 11.1-11.6 mm;
TL 34.7-39.1 mm;

BL 14.4 mm;

Size

TL 27.6 mm;

TL 40.3 mm;

Stage 36

Stage 30-31
Brownish, uniform

Stage 30
Brownish, uniform

Brownish, uniform

No data
Absent

Dorsum pattern

Present

Present

Present

Absent!

White band separating chest

and belly

Dark background mixed; Dark background medially; Dark background mixed with ~ Dark background with

Uniform

Chest pattern

broad white lateral stripes white spots; narrow white mottles; broad white lateral

narrow oblique white lateral

lateral stripes along both sides stripes along both sides of
of chest

along both sides running

stripes along both sides of

chest

across chest as a transverse

band

chest

Dark background with white

Dark background with

Dark background with five

A symmetrical ventral pattern Dark background with

Belly pattern

reticulated pattern?

symmetrical white bands, numerous white blotches?

numerous white blotches?

the first band very narrow or

indistrinct>**

229




C. Chuaynkern et al. / Agr. Nat. Resour. 56 (2022) 225-232

230

"UOIYSNO [[BWUS PUB SNONUNUOD
{WNJOA [BSIOP <YIO0WS dUOZ
Jempue[3 guasqe eqided
JOOI [BI9JR] {UOIIOQIIP JOLIdJUR
‘J001 [e0onq 0) payoepe ‘dn
punoz ‘e[ided euaie joor
[eoonq Jred o[3urs ‘yyoows

“UOIYSND [[BWS PUB SNONUNUOD
WNJOA [BSIOP ‘YIOOWS dUOZ
Ienpuel3 “uasqe oe[jided
JOOI [BIdJR] SUOTOIIP
Joudue ‘uonisod JoLue
Jo01 [eoonq 0} payoene ‘dn
punoi ‘e[ided euaie joor
[eoonq Jared o[3uIs ‘yroows

(euaIe Joor [eodNq)

BJRp ON BJep ON. ‘adeys [eao ‘ozis oSre] BJBp ON ‘adeys [eAO ‘azIs 9810 Joo1 [eoong
“UOIIAIIP I0LIAUE. "UOIOAIIP JOLIAJUR WN[IA
‘WN[AA [BSIOP URY) [)BAYS [es1op ueyy yreays mel 1oddn
mef 1oddn 03 195070 ‘wonisod 01 1950[0 ‘uonisod oppruu
o[pprut ‘padeys epoTed ‘o31e| ‘sepoJed [9A9] In0J ‘a31e] A19A
KI9A “93p11 uerpaw o[3urs a3pLI uBIpIW J[3UIS {UOIOIIP
UO1I0QIIP JOLIJUR D3Pl JoLdjue ‘oFpLr uerpaw [ofjered
uerpaw 03 [oyjeed ‘dn pajurod ‘dny pojurod ‘rejn3uern
‘urdng ‘oeqnided oFpur ‘Surd[nq ‘oeqqided o3pu e1are]
[exaye] ared o[3uls uasqe ared of3urs 9uosqe sepided
'IRp ON| 'IRp ON ae[[ided [eurewsod ‘eare [ewg BIEP ON [euemsod ‘eare [fews A19A  (euare [eurewsod) Joor [eoong
"UONIOAIIP SIXE Apoq
"uoNdIIP SIXe APOoq ul ool [820Nq 0} PayoeNe
ur ‘Joo1 [ed9Nq 0} PayoeNe ‘dny punoa ‘suonoaford oaea
‘dny punou ‘uonoofoxd oajea [eueu ared o[3urs ‘yySuop
[eureu ared 9[3ulg ‘orULBOYD QBUBOYD JNOQE AJURISIP
JO (39 /[~ douLISIp [BLIBUISIUL ‘[[EM INOTPIM
[BLIBUIOIUL ‘T[BM JNOYIIM [eIUOZLIOY ‘PUNOI MOLIRU
‘[e)UOZLIOY ‘PUNOI MOLIBU SBUROY)) {UONOIP SIXE APOoq
1QBULOY) ‘UONOAIIP SIXE APOq 0jul ‘JOOI [80INq O} payde)e
0juI ‘JOOI [BIONq 0} PIYdeL)E ‘dny punos ‘ren3uern ‘Sudng
‘dny punos ‘oeqided rerreuard ‘a3e] ‘oeqqided rerreuard
0M] {PUNOI pue YJOOWS 0M] {PUNOI Pue YJoows
uonodfoid jo doy ‘suonoafoxd uonoafoid jo doy ‘uonosfoxd
BIEp ON BJep ON UBIPIW OM] )IM [[BUWIS BIep ON odeys-n a8re] yym [ews  (euore erreudld) joor jeoong
[re} Jo 93pa 1omo] Suoje adins
[1e1Jo 93pa  yaep ey jo yed 1omof Fuoe [1e) Jo o3pa

['e1jo
a3pa 1omo[ Suofe odins yreq

[reyjo  1amof Suore 2dins y1ep ‘re; Jo
93pa 1omo[ Juore odins e  1red 1omo Suofe adLns YA

adins 9ym <rey Jo syred 1omof
pue 1oddn usamyoq adins yreq

Iomo[ Suofe odins yIep {rey Jo
jred 1omof Suofe odins 9y

uwioped [re]

Juasqy

Juasqy JUAsqy

Juesqy

JudsaIg

odLs-9)IyM [BIO)B[OIUIA

panunuo) z JqeL



231

C. Chuaynkern et al. / Agr. Nat. Resour. 56 (2022) 225-232

Sud[ 18103 = 11, ‘PSud] Apoq =19

(0202) B3R I'T

“Apmys s1y) “(L007) ‘T8 10

(0207) Te¥e I pre-ueyd (0z07) e I'1

(9107) wnyjSuoymaey

(0202) B3R I'T ‘($102) Te 30 wnSuojmaey

92INn0Ss uonewLIojuy

'1Ep ON

*9Z1S 9JeIOpOW S110[3

£9Z1S POJRIOPOW [OJOU UBIPIU
‘)Suo] BULIER JOO] [200Nq JO
/1~ W3ua] oerd 103y puod9s
oy ‘opIs yoea uo sajed 13y
INOJ ‘OpIm uey) JOZUO[ ‘(o1 IoA
AJTeau sjoyseq [eIyoueiq
{ypoows UISIBW ‘SNonuIuod
WN[OA [RIUSA ‘[eays mel
IOMO] UBL) WN[OA [BIUIA

0} JOSO[O “}[S [BJUOZLIOY
:s1oy00d [eOONQ GuUIsqe
oeided joxo0daid Guosqe
oeqided euare J00f) [BOONQq
cuonisod esiop ‘aeqided
[eIQe[BUL PUIYq ‘punor
‘wmrpaw ‘oe[[ided ren3ury
ared o3urs ‘uonoAIIp JOLIdIUE
‘qyeays mel 10Mo[ JO apIsul
‘dny punos ‘3uId[ng ‘wnipowr
‘oeqided reiqereryur ared
9[3urs Quasqe a3e[ue on3uoy
J1eY JB UoIySnd [BJUOZLIOY
'IRp ON [rews ‘adeys [euo3exay

*9ZIS J)RISPOW :SI10[3

£9ZIS PAjRIdPOW [OJOU WNIPIW
{)3u9] BUAIE JOOY [BOINQ JO
/1~ p3uo] ojerd 199y puosas
Ay ‘opis yoea uo sored 10y[y
INOJ ‘OpPIM UR([} JOFUO] ‘TROIIOA
A[1eou s)oy[seq [eIyouerIq
Y300WS UISIBW ‘SNONUNUOISIP
TWINOA [BIUDA ([jeoys mel
JOMO] UeY) WIN[IA [BIJUIA O}
1950[9 “)1[s [eju0ZLIoY sjaxo0d
[eoonq ‘yuasqe oefided
1oyoodaid fyuasqe eqided
BUAIE 100]] [BOONQ ‘uonIsod
[es1op ‘aeqqided jeiqeeryur
puIyaq ‘punol ‘wnipat
‘oeided ren3ury ared o[3urs
SUONOAIIP IOLIJUR ‘YJBaYS

me[ J9MO] JO 9pISUl ‘Yeays
mef 1omof 03 payoepe ‘dn
punox ‘Furd[nqg ‘wnipawr
‘oe[[ided reiqereryur ared

9[3urs 9uasqe a8e[ue an3uoy
J1ey Je uoIysno [BJUOZLIOY
'IEp ON [rews ‘adeys uo3exay

I00]J Teoong

JuasqQy

esqy uesqy

JuasqQy juasald

odIns-9)IyMm [eI)EJONUIA

panunuo) 7 dIqeL



232 C. Chuaynkern et al. / Agr. Nat. Resour. 56 (2022) 225-232

Conflict of Interest

The authors declare that there are no conflicts of interest.

Acknowledgements

The work was supported by: the Faculty of Science of Khon
Kaen University, Thailand and the Thailand Natural History
Museum (National Science Museum). We thank Ms Chayanee
Munthon and Mr Boonsong Kongsook from the Faculty of
Science, Khon Kaen University for preparing specimens for
SEM examination. This work was financial supported by
the Research Administration Division (RAD), Khon Kaen
University.

References

Altig, R. 1970. A key to the tadpoles of the continental United States and
Canada. Herpetologica 26: 180-207.

Altig, R., McDiarmid, R.W. 1999. Body plan: Development and
morphology. In: McDiarmid, R.W., Altig, R. (Eds.). Tadpoles:
The Biology of Anuran Larvae. The University of Chicago Press.
Chicago, IL, USA, pp. 24-51.

Boulenger, G.A. 1887. Description of a new frog of the genus Megalophrys.
Ann. Mus. Civ. Stor. Nat. Genova Ser. 2. 4: 512-513.

Chan-ard, T., Nabhitabhata, J., Suwannapakdi, K. 2007. On the definite
occurrence of Brachytarsophrys feae (Boulenger, 1887) (Anura:
Megophryidae) in northern Thailand. Thailand Nat. Hist. Mus. J.
2:27-30.

Chuaynkern, C., Kaewtongkum, N., Duengkae, P., Chuaynkern, Y. 2019.
Tadpoles of Khao Wang frog Humerana miopus (Amphibia, Ranidae):
Description of external morphology and buccal anatomy. Maejo Int. J.
Sci. Technol. 13: 217-230.

Chuaynkern, C., Kaewtongkum, N., Ohler, A., Duengkae, P., Duangjai, S.,
Makchai, S., Chuaynkern, Y. 2018. First description of the Nanorana
(Chaparana) aenea (Smith, 1922) tadpole from northern Thailand
and additional information on the Quasipaa (Eripaa) fasciculispina
(Inger, 1970) tadpole buccopharyngeal anatomy. Alytes 36: 93—108.

Chunskul, J., Thongproh, P., Simmasian, W., et al. 2021. Molecular
identification and morphological description of Theloderma
albopunctatum tadpoles from the Phu Khiao-Nam Nao Forest
Complex, northeastern Thailand. Biodiversitas 22: 5145-5161. doi.org/
10.13057/biodiv/d221153

Fei, L. 1999. Atlas of Amphibians of China. Henan Publishing of Science
and Technology. Zhengzhou, China.

Fei, L., Ye, C. 2016. Amphibians of China. Science Press. Beijing, China.

Frost, D.R. 2021. Amphibian species of the world: An online reference.
American Museum of Natural History. New York, NY, USA. https://
amphibiansoftheworld.amnh.org/index.php, 8 November 2021.

Gosner, K.L. 1960. A simplified table for staging anuran embryos and
larvae with notes on identification. Herpetologica 16: 183—190.

Grosjean, S. 2005. The choice of external morphological characters and
developmental stages for tadpole-based anuran taxonomy: A case study
in Rana (Sylvirana) nigrovittata (Blyth, 1855) (Amphibia, Anura,
Ranidae). Contrib. Zool. 74: 61-76. doi.org/10.1163/18759866-
0740102005

Hammerman, D.L. 1969. The frog tongue: I. General development
and histogenesis of filiform papillae and mucous glands in Rana
catesbeiana. Acta Zool. 50: 11-23. doi.org/10.1111/j.1463-6395.1969.
tb00527.x

Kaewtongkum, N. 2016. Some tadpoles in Thailand: Morphology, buccal
anatomy and taxonomy. M.Sc. thesis, Faculty of Science, Khon Kaen
University. Khon Kaen, Thailand.

Kaewtongkum, N., Chuaynkern, Y., Duangjai, S., Ratree, P., Makchai, S.,
Sangarang, S., Duengkae, P., Chuaynkern, C. 2014. Morphological and
buccal anatomy of Megophryidae tadpoles from Umphang District,
Tak Province. In: Proceedings of the 4" Conference 2014. Faculty
of Science, Naresuan University. Phitsanulok, Thailand, pp. 51-59.
[in Thai]

Li, Y., Zhang, D.D., Lyu, Z.T., et al. 2020. Review of the genus
Brachytarsophrys (Anura: Megophryidae), with revalidation of
Brachytarsophrys platyparietus and description of a new species
from China. Zool. Res. 41: 105-122. doi.org/10.24272/j.issn.
2095-8137.2020.033

Sheridan, J.A., Stuart, B.L. 2018. Hidden species diversity in Sylvirana
nigrovittata (Amphibia: Ranidae) highlights the importance of
taxonomic revisions in biodiversity conservation. PLoS One 3:
0192766. doi.org/10.1371/journal.pone.0192766

Suwannapoom, C., Sumontha, M., Tunprasert, J., Ruangsuwan, T.,
Pawangkhanant, P., Korost, D.V., Poyarkov Jr., N.A. 2018. A striking
new genus and species of cave-dwelling frog (Amphibia: Anura:
Microhylidae: Asterophryinae) from Thailand. Peer] 6: e4422.
doi.org/10.7717/peerj.4422

Taylor, E.H. 1962. The amphibian fauna of Thailand. Univ. Kans. Sci.
Bull. 43: 265-599.

Wassersug, R.J. 1976. Internal oral features in Hyla regilla (Anura:
Hylidae) larvae: An ontogenetic study. Occas. Pap. Mus. Nat. Hist.
49: 1-23.

Zhao, J., Yang, J., Chen, G., Chen, C., Wang, Y. 2014. Description of
a new species of the genus Brachytarsophrys Tian and Hu 1983
(Amphibia: Anura: Megophryidae) from southern China based
on molecular and morphological data. Asian Herpetol. Res. 5:
150-160. doi.org/10.3724/SP.J.1245.2014.00150



	Larval description of Fea’s horned frog Brachytarsophrys feae (Boulenger, 1887) (Anura: Megophryidae) from northern Thailand
	Abstract
	Introduction
	Materials and Methods
	Results
	Larval description
	Buccal description

	Discussion
	Conflict of Interest
	Acknowledgements
	References



