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concentration followed an initial decrease, which slowly 
increased until the end of the experiment. This could be 
due to a decrease in mineralization in the later stages. 
 In the present study it was found that though wood lit-
ter had high initial lignin than leaf litter, weight loss was 
rapid due to feeding of termites as well as increase in the 
mineralization of nutrients. Therefore, it can be stated 
that the termites play an important role in decomposition 
of wood. Further investigations are required on this aspect. 
The decomposition rate is also influenced by soil mois-
ture and rainfall. 
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Amphibian research in the Western Ghats looks pro-
mising, as 21 new species have been described since 
2000. Moreover, it has also provided better insights 
into the aspects of biogeography, Gondwana relicts and 
endemism. On the other hand, lack of proper syste-
matics is leading to ambiguities and chaos in amphibian 
taxonomy. We are presenting a case of a recently des-
cribed species, Nyctibatrachus hussaini, as an invalid 
name due to lack of typification and deposition of type 
specimen in any museum. Here we propose a replace-
ment name for the species – Nyctibatrachus karnata-
kaensis nom. nov., – as well as holotype designation and 
vouchering the same in a museum. 
 
Keywords: Amphibians, nomenclature, Nyctibatrachus 
karnatakaensis, Nyctibatrachus hussaini, the Western 
Ghats. 
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THE Western Ghats is the flag-bearer of biodiversity 
wealth of India for the very reason that it harbours not 
only a vast number of flora and fauna, but also many ende-
mic and endangered species; hence it is aptly called a 
biodiversity hotspot1. Initiatives from biodiversity con-
servation have led to a spurt in research activities in the 
Western Ghats, which include species inventorying/ 
monitoring and conservation assessment/management of 
many taxonomic groups such as mammals, reptiles, amphi-
bians, fishes2, etc. 
 Amphibians as one such group, have led to a number of 
new descriptions from the region, as many as 21 new 
species3–20 in the first six years of the present millennium. 
Endemism, biogeography, evolution and Gondwana rel-
icts21–26 are the other dimensions of research on the am-
phibians in the Western Ghats. These have provided ample 
scope for further research in an era of extinction27,28. On 
the contrary, they have also led to certain ambiguities and 
incompleteness in taxonomic identities, invalid species 
names, ambiguous ecological status, etc. Though the 
drawbacks look trivial, they have made the amphibian 
taxonomy and research ultimately more chaotic and meaning-
less. This calls for proper taxonomic and nomenclatural 
procedures, and a review of the systematics of the region, 
as they are the building blocks of any research in biodi-
versity. Despite having been repeatedly cautioned by many 
researchers on the importance of proper systematics in 
amphibians29–33, it has largely been ignored. As Dubois32 
has rightly pointed out, such information gathered without 
systematic approach would be useless. 
 This communication is an attempt in zoological nomen-
clature, to remove the uncertainty attached to Nyctibatra-
chus hussaini, an invalid name owing to the lack of type 
specimen recorded. We were able to collect the type 
specimen from Kudremukh National Park, Karnataka, des-
cribe the holotype and provide a new replacement name 
to substantiate our stand, as detailed in this communica-
tion. 
 N. hussaini is the largest among wrinkled frogs (Anura: 
Nyctibatrachidae) described from the Western Ghats. It 
was a new finding6, and was given common name as  
Giant wrinkled frog34. The description was based on mor-
phometry and comparison between the congeners, but 
lacked typification (designating holotype/paratype, etc.) 
and vouchering of the same in any museum, which trig-
gered the issue of invalidity of the species name. 
 Lack of typification and vouchering of the specimen in 
a museum are serious errors in systematics (International 
Code for Zoological Nomenclature35, hereafter called the 
Code). The prime reason is that one cannot really compare 
specimens if earlier specimens are not properly designated 
as holotype and deposited in a recognized museum. 
 In the present context of the description of N. hussaini, 
it appears that the authors were unaware of the procedures 
of typification and vouchering of a new species as can be 
inferred from the description. At the same time, the review-

ers of the paper in the journal, as qualified taxonomists of 
amphibians, are also equally responsible for overlooking 
the error. The authors of N. hussaini have reasoned that 
since collection of specimens is restricted to a national 
park, they deposited a dead specimen in the Forest Range 
Office (Wildlife Division), Kudremukh, instead of deposit-
ing it in a museum. However, the specimen deposited in 
the Forest Office is untraceable and hence, we do not have 
any specimen designated as N. hussaini apart from its 
published data. 
 According to the Code, for a new species described after 
1999 it must have a holotype designated and deposited in 
a museum. Since description of N. hussaini did not meet 
these criteria, Das and Kunte18, citing Article 16.4 and 72.3 
of the Code proposed to consider N. hussaini as an invalid 
name. 
 During a recent faunistic survey at Kudremukh National 
Park, an anuran specimen was collected from an area 
close to the type locality of N. hussaini. It is a species of 
Nyctibatrachidae, possessing digital disks, femoral glands, 
no lateral line system persisting in adulthood, rhomboidal iris, 
wrinkled skin, bifid tongue without papilla, disc on finger 
and toe tips, squat and robust body. On comparison with 
all 11 valid species in the family, this specimen turned out 
to be unique and shared few morphological characters with 
N. humayuni and N. petraeus. Since two of us (K.V.G. 
and A.H.M.R.) were involved in the description of N. 
hussaini, we verified the characteristics of the presently 
collected specimen with the published data of N. hus-
saini. The present specimen closely resembled N. hus-
saini in morphological characters6. Since N. hussaini is 
an invalid name, we present here a comparison of the data 
of the present specimen with those of other valid species 
of Nyctibatrachidae. We also provide a new replacement 
name, Nyctibatrachus karnatakaensis nom. nov. for our 
specimen, designating it as a holotype and considering N. 
hussaini as its objective junior synonym. 
 Nyctibatrachus karnatakaensis nom. nov. Figures 1–3. 
Holotype (ZSI/WGFRS/V/A 579), an adult female collected  
 
 

 
 

Figure 1. Adult female of Nyctibatrachus karnatakaensis nom. nov. 
holotype in life. 
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from a 3° perennial stream with big boulders amidst a 
shola forest in Manikyadhara Betta, Kudremukh National 
Park (13°21.6′N; 75°07.9′E, ~900 m asl), Sringeri Taluk, 
Chikmagalur District, Karnataka, southwest India, by K. 
Rajmohana on 19 October 2005 between 09.30 and 
10.30 h. The specimen is deposited in the faunal holdings 
of the Western Ghats Field Research Station (WGFRS), 
Zoological Survey of India (ZSI), Calicut, Kerala. 
 Abbreviations are adopted from Das and Kunte18: SVL, 
Snout-vent length; HL, Head length; HW, Head width; 
HD, Head depth; BW, Body width; TBL, Tibia length; 
ED, Eye diameter; UE, Upper eyelid width; IN, Inter-
narial distance; IO, Interorbital distance; ES, Eye-to-
snout distance; EN, Eye-to-nostril distance and AG, 
Axilla-to-groin distance. The largest known species of 
Nyctibatrachus has the following characteristics: SVL 
63.3 mm (Table 1); body robust and squat, with relatively 
equal width at waist and behind the shoulder; head wider 
than long (HW/HL = 1.34), depressed; snout blunt; snout 
 
 

 
 

Figure 2. Dorsal view of holotype (marker = 10 mm) of N. karnata-
kaensis nom. nov. (preserved specimen – ZSI/WGFRS/V/A579). 

 
 
 

 
 

Figure 3. a, Right hand (marker = 7 mm) and b, Right foot (marker = 
7 mm) of holotype of N. karnatakaensis nom. nov. (ZSI/WGFRS/ 
V/A579). 

with a Y-marked fold bifurcating at the level of the nos-
trils, a small transverse fold between the inter-orbital 
space; nares oval, elevated, dorsally positioned, nearer to 
the eye than snout (EN/ES = 0.43); internarial distance 
more than distance from anterior margin of eye-to-nostril 
(IN/EN = 1.26); eyes large (ED/HL = 0.37), diameter greater 
than eye-to-nostril distance (ED/EN = 1.71); upper eyelids 
small; skin not co-ossified with bony elements of the cra-
nium; inter-orbital width more than eyelid width (IO/ 
UE = 1.69); canthus rostralis indistinct; loreal region 
slightly concave; maxillary teeth present; a distinct sym-
physial knob on anterior edge of mandible; mouth extend-
ing up to posterior corner of eye; tongue bifid without a 
papilla, free posteriorly; choanae located close to anterior 
edge of palate; vomerine ridges strong and large, in two 
oblique series, beginning at anterior proximal margin of 
choanae, each patch of vomerine ridge with single row 
bearing 11 teeth; contracted pupils rhomboidal; tympa-
num indistinct; a strong fold extending from the posterior 
corner of the eye to the tip of the jaw and a supra tym-
panic fold from the posterior corner of the eye to above the 
insertion of the forearm; supracloacal fold and postcloacal 
tubercles absent; dorsum, including upper eyelids and up-
per surfaces of limbs with fine transverse skin folds, ap-
pearing like tubercles. 
 Arm short and stout; fingers long and stout, lack web-
bing; relative length of fingers (longest to shortest): 
III > IV > II > I; tips of fingers dilated, with circummar-
ginal grooves; width of disk on finger I wider than other 
disks on fingers; subarticular tubercles prominent, 
rounded, subequal on fingers and toes, numbering one on 
I and II fingers, and two on III and IV; prominent palmer 
tubercles present (Figure 3 a); hind limbs relatively short 
and stout, failing to overlap when folded at right angles to 
the axis of the body; toes (Figure 3 b) long and thin; web-
bing on all toes to base of disks, except on toe IV, where  
 
 

Table 1. Measurements (in mm) of the holotype Nyctibatrachus kar-
natakaensis nom. nov., in comparison with Nyctibatrachus petraeus  
 (Das and Kunte18) 

 N. karnatakaensis nom. nov. N. petraeus 
 ZSI/WGFRS/V/A579 ZSI A. 10070  
 

Sex Female (holotype) Female (holotype) 
SVL 63.3 43.2 
HL 21.0 10.3 
HW 28.2 16.0 
HD 20.6 7.8 
BW 30.6 12.8 
TBL 28.2 18.7 
ED 7.9 4.2 
UE 4.6 3.2 
IN 5.8 4.5 
IO 7.8 8.3 
ES 10.7 6.3 
EN 4.6 5.6 
AG 20.1 15.0 
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webbing is up to distal subarticular tubercle on both inner 
and outer sides; relative length of toes (longest to shortest): 
IV > III > V > II > I; toe tips rounded with circummarginal 
grooves; subarticular tubercles well developed, oval, 
numbering one on I and II toes; two on III and V toes, 
and three on IV toe; thick elongated inner metatarsal tu-
bercle; outer metatarsal tubercle absent; toe disks more 
wider than finger disks; a slightly crescentic tarsal fold 
extending from the posterior edge of the inner metatarsal 
tubercle up to just the beginning of the tarsus; tarsal fold 
present. 
 In preserved specimen (Figure 2), dorsum blackish-
brown with mottled yellow spots; mottling extends to tip of 
toe and fingers, including the upper eyelid. A dotted 
small white band is seen from the posterior corner of the 
eye to the angle of joining of the forearm. Tip of fingers 
and toes with a dorsal horizontal white band. No dorso-
lateral fold present on the body. Throat brownish granular 
with fine longitudinal folds; rest of venter glandular with 
a light creamish-brown colour and with fine folds. Fore 
and hind limbs brownish with granular folds; hind limbs 
barred with unclear dotted white bands. Tongue unpig-
mented and creamish. 
 In life (Figure 1) dorsum black mottled equally with 
rusty-brown and yellow; snout and head region with more 
rusty-brown colour; limbs blackish, mottled with yellow 
dotted bands; rhomboidal pupil black with golden yellow 
sclera; a blackish bar in the inter-orbital region; throat 
brownish with white spots on the margin of the throat; 
venter pale brown. 
 N. karnatakaensis is named in honour of the state of 
Karnataka, wherein the type locality Kudremukh National 
Park is situated. 
 We compared this specimen with all valid 11 species of 
Nyctibatrachus. N. karnatakaensis nom. nov is considera-
bly different from N. aliciae, N. beddomii, N. deccanensis, 
N. kempholeyensis, N. major, N. minor, N. sanctipalus-
tris, N. sylvaticus and N. vasanthi in size, head length to 
head width ratio, complete webbing on toes, distinct sub-
articular tubercles and in body skin-fold pattern. In pos-
sessing blunt snout, narrow eyelid, indistinct tympanum, 
circummarginal grooves, webbing pattern and in the ab-
sence of canthus rostralis N. karnatakaensis resembles N. 
humayuni and in having wider head, snout projecting be-
yond mouth, oblique series of vomerine ridges with 11 
teeth, webbing on toes reaching base of disks except on toe 
IV, it resembles N. petraeus. Differences between N. kar-
natakaensis and N. humayuni are as follows: adult size – 
SVL, 63.3 mm vs 48 mm; snout length, longer than eye 
diameter vs equal to eye diameter; position of nostril, 
nearer to eye vs equidistant from eye and snout; vomerine 
ridges with 11 teeth vs 6–8 teeth; subarticular tubercles, 
prominent on fingers and toes vs feebly developed on 
fingers; inner metatarsal tubercle, subequal to first toe vs 
half of first toe; colour in preservative, blackish-brown 
with mottled yellow spots vs greyish or brownish-black 

without mottling. Differences between N. karnatakaensis 
and N. petraeus are as follows: adult size – SVL, 63.3 vs 
43.2 mm; position of nostril, nearer to eye vs nearer to 
snout; nares, elevated vs non-elevated; internarial dis-
tance – IN/EN, 1.26 vs 0.80; eye diameter – ED/EN, 1.7 
vs 0.75; inter-orbital width and eyelid width – IO/UE, 1.6 
vs 2.59; symphysial knob, distinct vs indistinct; glandular 
structures in rectal region, absent vs present; colour in 
preservative, blackish-brown with mottled yellow spots 
vs brown dorsally and unpatterned uniform cream ven-
trally. Morphometric details and comparative information 
are provided in Table 1. 
 Amphibian taxonomy in the global scenario has been 
debated often, seeking systematic and stringent measures 
in nomenclature and taxonomy32. Daniels33 has cautioned 
about taxonomic uncertainties associated with biodiversity 
of the Western Ghats. Chaitra et al.36 have again rekindled 
this issue in the context of biodiversity documentation 
and more specifically on the amphibian diversity. Despite 
such repeated cautions, it is unfortunate that the name N. 
hussaini lost taxonomic validity due to lack of typification 
and proper deposition in a museum. 
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Northeast Asia, including Korea, North China, Philip-
pines and Japan, is one of the most seismically active 
regions in the world, with some of the most catastro-
phic earthquakes in human history. However, the 
South Korean peninsula has remained largely aseismic 
with respect to the surrounding highly-seismic areas. 
In this communication, we present geodetic evidence 
in support of the largely aseismic nature of South Korea 
by analysing the crustal strain and energy density rates 
derived from recent dense geodetic observations. The 
dilation rates show that Northeast Asia is under high 
WNW–ENE oriented compressional strain regime, but 
the rates are lower in South Korea. In addition, the 
scalar strain rates and strain energy density rates fur-
ther imply that the South Korean peninsula is a stable 
block with low rates. High rates are mainly inferred in 
North China, southwest Japan and the western bound-
ary of the Philippine Sea plate, consistent with high 
seismicity in these areas. Furthermore, we speculate 
that the low seismicity in South Korea may continue in 
the future. 
 
Keywords: Earthquake, geodetic evidences, South  
Korean peninsula, strain energy density. 
 
SUBDUCTION of the Philippine Sea and Pacific plates and 
expulsion of the Eurasian plate with the Indian plate colli-
sion1–5 make Northeast Asia one of the most active seis-
mic regions (Figure 1). The Korean peninsula is located in 
the northeastern Asia margin, between the Chinese continent 
and the Japanese Island Arc. However, it has never ex-
perienced a catastrophic earthquake in the past 2000 
years6. In contrast, the neighbouring regions such as North 
China, Philippines and Japan are seismically active. In 
addition, some researchers consider the Korean Peninsula 
as part of the Archean Sino-Korean craton7 (Figure 1). If so, 
it is surprising that the Korean peninsula has been largely 


