CHAPTER 4

RESULT

In the present study, 15 species of Thai Rhiostoma were identified. The list and

the descriptions of each species are presented in the Table 4.1

Table 4.1 Summary of Rhiostoma from pré papers and the present study.
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Genus Rhiostoma Benson, 1860

Tybe species : Rhiostoma haughtoni Benson, 1860

Locality : Myanmar.

Description : Shell is sub-discoidal or proboscis shape, widely umbilicated,
anterior part of last whorl disconnect to penultimate whorl, peristome free, notch present
on upper edge of aperture, backward tube or triangular projection present at the end of

the notch. Operculum calcarocorneous, cylindrical, anti-clockwise multispiral, concave

inside, flat and smooth, convex outside. «

and flatted spire. Last Evorl oﬂast whorl absent, major

diameter range 19.14-22. O%mm and shell hel%range 11.16-14.04 mm. Shell surface

smooth with reﬁ uvﬂlﬁgs ‘ﬁ EJ %rﬁ}w Efﬁ?laﬂ‘ﬁrown color. Dorsal

side of shells ptésent uniform or va‘;legate with brown zigzag pattern on white
T T TR A VTR e
present oge or two dark brown banmerture circular, peristome is thick and interrupt
by apertural notch presentation. Air breathing tube absent or present, the absent group
has a large notch and big projection, the present group has a large hole and big
incomplete tube, both of these characters are the sinus of genus Pterocyclus. Keel

absent because disconnected part of last whorl absent. Swollen ridge present from the



23

projection or tube along the growth lines behind peristome, and then fuse with peristome

below the sub-peripheral band.

Operculum : Calcarocorneous, shallow cylindrical, outside concave, anti-

clockwise multispiral.

Body : The first half of trunk is black with fade down in a small area near mantle

})/mass covered with thin transparent

.-‘

cavity. The second half of the bo

mantle layer.

Radula : Taenioglo jula sheet contain.7 | in each row. There are a
5 to 7 cusps, the head is
Sentral cusp is larger than
other cusps, ridge con 1ec . .. -_ teral ". N he usps, the third is largest

in elongate linguiform andgothe S SMie or than i obust serrate shape, inner

Genital system :

we: AUHINENINEING

Testis océUpies entirely on the &ppermost part of visceral hump, dull orange in
= ARIAINIULININGIAY
Vas deferens runs forward from testis to prostate gland on the collumella side of
visceral mass, thin, slender, and pale yellowish color, it lies parallel to large esophagus.
Prostate gland locates on the collumella side of visceral mass, it is large and
visible from above of mantle. The shape is fusiform, flattened, pale yellowish color,
separated in two parts by thickness. The posterior part is one-fourths of the length,

flattened in quadrangle shape, pale orange in color, vas deferens enters at the middle of
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posterior part, without seminal vesicle, genital opening opens from the anterior end
reach to one-eighths of anterior part length.
Seminal groove extends from the prostate along the right side of the head to the
“tip of the penis.
Penis locates on the right side of the head behind the tentacle, digitiform, stocky,

very short, It is shorter than tentacle.

Female :

Seminal recepta€le g ; 1, tiform | proje .~. posterior of uterus, its

Bursa copulatrix is _ < | more than half of uterus length,
flattened, diaphanous, half g it i rght si : pague part, opens into the outer
side of uterus. :

Uterus is lunate shape, pl gefe

taper and pointed at theyen { nters to uterus on inner side

end is round, anterior end is slightly

. 2| of anterior end reach
y

f,& L7y |
Habitat ﬁ %&J&Q/ﬁ%ﬂ&/}ﬂi w fE}\,]nﬂoﬁ areas at Khao To

Phaya Wang and%Lmano Cave in the hgle on the ground under leaf Iltte

A W1ANT I8N NW’]'JV]EJ']QEJ

Ldeality : Sumano Cave, Phatthalung; Khao To Phaya Wang, Satun; and

at the base of seminalif&e

to one-thirds or half of ut@s length, abis

limestone hill in Ban Na Tham, Songkhla.

Distribution : Samui Islands, in the Gulf of Thailand; Phatthalung; Satun;
Songkhla; and Perlis, Malaysia.
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Diagnosié . Pterocyclus asiphon is totally different from all other species of
Rhiostoma in following cﬁaracters : swell ridge presents behind peristome from the
projection and then fuse with peristome below the sub-peripheral band; operculum is
shallow and concave at outside; the first marginal teeth of radular has 4 cusps; length of
genital opening is very small about 1/8 of anterior part of prostate gland length. This
species may be misidentified by previous papers, because it has the characters of
genus Pterocyclus including sinus on upper peristome and shallow cylindrical:

operculum.

AULINENTNEINS
ARIAATUUMINYAE
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‘. O
Figure 4.1 a) m ;Q)Iyr]; E}Jdmtﬁiom;llmjvatma!ung; Satun;
4

Songkhla : Thailand and Perlis : MalaySia. (@ collected from the preseatstudy, @

e S crodastod i | £ 6 2
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Figure 42 Pz‘erocyélus asiphon; a) apénurat side; b) dorsal side; ¢) umbilical side; d)
enlarged aperture; €) operculum at dorsal side; f) operculum at lateral side; (scale

bars:a-c = 10 mm.; d-f =5 mm.)
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Figure 4.3 Reproductive organs of Pterocyclus asiphon; a) photographed and b}
drawing of prostate gland, vas deferens, and genital opening; ¢) photographed and d)
drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital opening

{vagina slit} (scale bar = 5 mm.).
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Rhiostoma chupingense Tomlin, 1938
1938 Rhiostoma chupingense, Tomlin. J. of Conch. 21 (3) : 73-75, pl.2. fig. 1-2 (Bukit
Chuping; Perlis : Malaysia)
1999 Rhiostoma chupingense, Hemmen et al. La Conchiglia. Supplement 292 : 26 p.,
fig. 18.1-18.3 (Chuping hill; Perlis : Malaysia)
2001 Rhiostoma chupingense, Patamakanthin. Of Sea and Shore. 23, 4 : 222-223, Fig.
B1-B2, C1-C3.( Perlis : Malaysia and Songkhla : Thailand)

Shell : The shape is prob horl, solid, widely umbilicate,

and flatted spire. Disconnec 7 r distance range 5.12-18.42

range 11.70-20.53 mm owth lines. Periostracum
mostly present thin dia in color. Dorsal side of
shell mostly present unj olor is variable in light
brown, brown, dark brown pheral band mostly present in
faint or narrow dark brown band e mostly present thick and
interrupt by apertural notch pr Air breathing tube absent but
triangular projection present behm (. Blunt keel present from projection
to suture

Operculum : Cal¢arocorn . outs@ convex, anti-clockwise
multispiral.

AULINYNINYINT

Body : Th&hrst half of trunk is bl@ck mottle on pale yellow background with fade

R AN IR HATINUR Y~

covered with thin transparent mantle layer.

Radula : Taenioglossate radula sheet contain 7 teeth in each row. Central tooth
has 5 to 7 cusps, the head is more convex, the width is longer than the length, central
cusp is larger than other cusps in linguiform, ridge connecting is stocky. Lateral teeth

have 4 cusps, the third is very large in robust linguiform and other cusps are smaller in
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robust serrate shape, basal plate likes a sickle with inner part is very short but outer part
is very long, the third cusp is longer than inner part. Marginal teeth turn in, the firsi
marginal teeth have 3 cusps, second cusp is large in pointed linguiform, other cusps are
smaller than it in robust serrated shape. The second marginal teeth have 4 cusps, the
first is serrate shape, the second in robust digitiform, the third is broad serrate shape, .

the fourth is largest in triangular shape.

Genital system :
Male :

Testis occupies enti

Penis is digitiforrmthe o y ta@r at the tip. It is shorter

than tentacle.

e GUHINININYNS

Ovary locéates on the columella 3|de of the early whorls, color is bnght orange.
The ov moa %ﬂ me 1'1 wa WﬂnﬂT a‘»ﬂlands are
multilob ﬁc

Oviduct is pale yellowish color.

Seminal receptacle is small digitiform projects from posterior of uterus, its length

long over the posterior end, pale yellowish color.
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Bursa copulatrix is ovate shape with dull or bright orange color on inner side, the
length about one-thirds or one-fourths of ﬁterus length, flattened. It opens into the outer
side of uterus.

Uterus is lunate shape, plump, posterior end is round, anterior part slender than
other parts and pointed at the end, color is pale yellow. Oviduct enters to uterus on inner
side near the base of seminal receptacle. Vagiha slit opens from the distal of anterior

end reach to one-thirds of uterus length, its labial is thick and expand .

Habitat : Rhiostoma ted from Khao Wang Thong,

Nakhon Si Thammarat in surroundlng by evergreen
forest.

Locality : Na M f of Thailand; Khao Chok
Chae, Tham Kha-min, ) Sak, Surat Thani; Khao

Wang Thong, Nakhon Si \ nal Park, Phatthalung.

land, Surat Thani, Nakhon Si

Distribution : Samui ‘Jg,;&i ofy Tt

Thammarat, Phatthalung, and Songkhta; South it of Thailand; Perlis, Malaysia.

i

Diagnosis : s W hanuous air breathing
tube absent, behind ap@nal projection kKeel blunt, aperturamlrectlon turn in, triangular

short and blunt, the color 6f.ghell uniform andiary in hght brown, brown, dark brown,

mwmmﬂuﬂﬂﬂﬂﬂ§WH
qummmumw Y1 Y
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Figure 4.4 a)%/j.'sgoma chup/ngensecybl ltnbutfon End Surat Thani;

Nakh

(@colle

TS e e
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Figure 415 Rhiostoma chupingense; a) apertural side; b) dorsal side; ¢) umbilical
side; d) enlarged aperture; e) operculum at dorsal side; f) operculum at lateral side;

(scale bars : a-¢c = 10 mm.; d-f =5 mm.)



Figure 4.6 Reproductive organs of Rhiostoma chupingense; a) photographed and
b} drawing of prostate gland, vas deferens, and genital opening; c¢) photographed
and d) drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital

opening (vagina slit) (scale bar = 5 mm.).
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Rhiostoma hainesi Pfeiffer, 1862

. 1949 Rhiostoma tomlini, Salisbury. Proc. Malac. Soc. Lond, 28(1) : 41-42, pl.3B fig. 3-4.
(Khao Sabap : Thailand)

1965 Rhiostoma housei kirai, Habe. Nature and Life in Southeast Asia, 4 : 111-128, pl.2,
fig.11 (Chanthaburi : Thailand)

1989 Rhiostoma smithi, Abbott. Compendium of Landshells, : 240 pp. (Khao Sabah :
Thailand)

1999 Rhiostoma smithi, Hemmen et al, La Ot iglia. Supplement 292 : 26 p., fig.
4-6 (Khao Sabap National Ps

2001 Rhiostoma smithi, Pata Sea aﬁS 4 :222-223, fig. M1-3
(Khao Sabap; Cha |

Shell : The sh olid, widely umbilicate,

0
and slightly raise spire. . st ' ance about 10.79-29.16
mm., turn in and downw. joF diagigterite I 119.01-26.98 mm. and shell height
range 18.47-33.64 mm. She Smooth with Te: jrowth lines. Periostracum is
thick opaque and dull, reddis oW 5 -_ ) color. Dorsal side of shell present
uniform or variegate, ventral sid& ‘_ ont 'frm. Sub-peripheral band mostly

present in dark brow f:' d ar, mos omE broadly expand, which

the outer lip expand hore t et pt by apertural notch

presentation. Air breathm tube some present in shomincomplete tube or long

complete tube, but mostly Present in triangulargorojection behind apertural notch. Blunt

keel present froﬂ %&l Qu?ﬂ EI ﬂ ‘j w E] ’1 ﬂ ‘j
A PR BRI e

multlsplra

Body : The first half of trunk is black mottle on pale yellow background. The

second half of the body is visceral mass covered with thin transparent mantle layer.
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Radula : Taenioglossate radula sheet contain 7 teeth in each row. Central tooth

has 5 cusps, the head is more convex, the width is longer than the length, ridge
connecting is slender. Lateral teeth have 4 cusps, the third cusp is largest in linguiform,
the first and the second cusps are robust digitiform, the fourth cusp is small serrate
shape, inner part of basal plate is very short but outer part is very long. Marginal teeth

turn in, the first marginal teeth have 3 cusps, the second cusp is largest in pointed

linguiform, the first cusp is robust digitiform, the third cusp is serrate shape. The second

Testis occupie the uppermost part of

visceral hump, dull oran

the distal of anterior end s

Seminal groove %nds ro

the penis.

o s PR RIS N BN e

Female : U
¢ o o/

TRIRIMTIWAUNRIINGIA

Oviduct is pale yellowish color.

along the %e of the head to the tip of

Seminal receptacle is small digitiform projects from posterior of uterus, its length
long over the posterior end of uterus, pale orange color.
Bursa copulatrix is lunate shape with bright or dull orange color on inner side,

the length about half of uterus length, plump. It opens into the outer side of uterus.
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Uterus is lunate shape, very plump, color is pale yellow, posterior end is round,

numerous of tiny white ovate piece present under the membrane, anterior part slender
than other parts and pointed at the end. Oviduct enters to uterus on inner side at the
base of seminal receptacle. Vagina slit opens from the distal of anterior end reach to half

of uterus length, it has thick and expand labial.

Habitat : Rhiostoma hainesi were found on the ground of evergreen forest

Distribution : C ' yor stern 0 \ and; Cambodia.

Diagnosis : Diffe ‘Species of Rhiostoma by broadly expand lip.

AULINENTNEINS
RINNINUNIIN Y
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s
Figure 4.7 a) @pstomga/nem b) %Jstmtton,warﬁijabunflayong Thailand and
W) 1N it ied g ) e
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"*E] NIUNRIINYIAL

Figure 4{8 Rh/ostoma hainesi; a) apertural side; b) dorsal side; c) umbilical side;

d)-f) enlarged aperture with d) triangular projection; e) long complete tube; f) short

incomplete tube; (scale bars : a-c = 10 mm.; d-f =5 mm.)
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Figure 4.9 Reproductive organs of Rhiostoma hainesi; a) photographed and b)
drawing of prostate gland, vas deferens, and genital opening; c) photographed and
d) drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital

opening (vagina slit) (scale bar = 5 mm.).
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Rhiostoma housei (Haines, 1855)
1894 Rhiostoma housei, Moellendorff. Proc. Zool. Soc. Lond., 146-156. (Samui Islands :
Gulf of Thailand)
1902 Rhiostoma dalyi, Blanford. Proc. Malac. Soc. Lond., 5 : 34-35, fig.1 (Phitsanulok :
Thailand)
1903 Rhiostoma dalyi, Blanford. Proc. Malac. Soc. Lond., 5 : 274-284. (Phitsanulok :

Thailand)
1965 Rhinostoma housei, Habe. Natu e‘k g in Southeast Asia, 4 : 111-128, pl.2,
: fig- 10 (Phukae Botanical Garden; Sara B / iland)
1966 Rhiostoma dalyi, Sole 3700l ; ;110 pp. (Chieng Dao :
Thailand)

1966 Rhiostoma housei,
Thailand)

1989 Rhiostoma housel, s : ndshe 240 pp. (Samui Islands :

7 ] ith regular growth lines.
Periostracum is thin dia@nous and s owisr@olor. Dorsal side of shell
mostly present variegate fmith brown zigzwpattern on white background, ventral

side mostly preﬂ ufﬁ ’}v%q H}% %}%h&% ’%ﬂ ?tly present in one

faint or dark broww band. Aperture cnipular penstome is thick and mostly interrupt,

e AT R FPORY S 1 YA R o o

robust in §hape and bent backward to the junction between disconnected part and

previous whorl. Sharp keel mostly present from projection to suture.

Operculum : Calcarocorneous, high cylindrical, outside convex, anti-clockwise

multispiral.
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Body : The first half of trunk is brown to dark-brown or black mottle on pale

yellow background with fade down in an area near mantle cavity. The second half of the

body is visceral mass covered with thin transparent mantle layer.

Radula : Taenioglossate radula sheet contain 7 teeth in each row. Central tooth
has 5 cusps, central cusp is very broad with 4 lateral cusp in robust serrate shape, the
head is slightly convex, the width is longer than the length, ridge connecting is stocky.

Lateral teeth have 4 cusps, the third cus ) s &n robust linguiform and other cusps

: ﬂf basal plate is very short but

second cusp is largest li ' \\ r than it in robust serrated
shape. The second marginal jef : - is digitiform, the second

\\\\

cusp is elongate lingui . h is largest in triangular

shape.

Male :
Testis occupies entirely of + garly '- 10rls, except the uppermost part of

visceral hump, orange-er brown in

Vas deferens uny nd on the collumella side,

thin, slender, and pale y%wis : ol m

Prostate gland is L ihge, plump, pale yﬁupwish color, separates in two parts by

thickness. The ﬁt% &%oﬂfﬁ%ﬂﬁe"ﬁg&] ﬂtﬂc‘ﬁ'\ ovate shape, vas

deferens enters &t'the base of it, wutho‘gt seminal vesncle Anterior part is thicker than
e QAR AR O T TN TR
about onesthirds of anterior part length.

Seminal groove extends from the prostate along the side of the head to the tip of
the penis. -

Penis is digitiform, tapering at the tip. It is shorter than tentacle.
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Female :
Ovary locates on the columella side of the early whorls. Color is'bright orange.
Oviduct is pale yellowish color.
Seminal receptacle is digitiform projects from posterior of uterus, its length not
over the posterior end of uterus, pale yellowish color.
Bursa copulatrix is elongate rectangle shape in pale orange color, the length

about half of uterus length, flattened. It opens into the outer side of uterus.

labial is simple.

Habitat : Rhiost8a Mbugei Sollested rom, Kheo Luk Chang and Wat
Thepphitakpunnaram, Nan jonal Park, Phayao; They

live in leaf litter on limestor iergreen forest.

Locality : Doi Phu Nan estone hill in Kang Khoi, Sara

Buri; Phu Khiao Wildlife Sanc ; Khao Luk Chang and Wat
Thepphitakpunnaram, Nak sima; Limes in /Ban Bueng, Chon Buri;
Khao Lom Muak, Prac_, ‘

Distribution : Samui' lslands, in the Gulf of Thailand, Chiang Mai, Phayao,

Phitsanuiok, Sarﬁ i, Efean 1(]@%(}@ 88f1i, nd Ghbn Buri, Thailand,
) IRTRIH TN U B

dorsal sid8 of shell variegate, and complete air breathing tube present.
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Figure 4.10 a) shell;apertifal side of RAlostoma housei; ®) distribution; Chiang Mai;

Phayao; Phitsaqulok; Sara, Buri; .Chaiyaphums, Nakhon* Ratcha , Sima;,Chon Buri;
Prachuap‘ I{hir’:i" Khan; Samdi 1sland® Thallard: ( @¢ollected from'the present study, @

literature review); c) radula sheet
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Figure 4411 Rhiostbma housei: a) épen."tu‘ral side; b) dorsal side: ¢) umbilical side; d)

enlarged aperture; (scale bars : a-c =10 mm.;d =5 mm.)
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Figure 4.12 Reproductive organs of Rhiostoma housei; a) photographed and b)
drawing of prostate gland, vas deferens, and genital opening; c) photographed and
d) drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital

opening (vagina slit) (scale bar = 5 mm.).



47

Rhiostoma jalorensis Sykes, 1903
1903 Rhiostoma jalorensis, Si/kes. Proc. Zool. Soc. Lond., 1 : 194-199, pl.20 (Biserat;
Jalor : Malaysia ?)
1949 Rhiostoma jalorensis, Salisbury. Proc. Malac. Soc. Lond., 28(1) : 41-42, pl.3B,
fig.1-2(Biserat; Jalor : Malaysia ?)
1999 Rhiostoma cf.smithi, Hemmen et al. La Conchiglia. Supplement 292 : 26 p., fig.
7-11, 19-20. (Temple Cave, Phang-nga; Aao Luek and Wat Tham Sua, Krabi :

I/Cgﬁ. 23, 4:222-223, Fig.

abi : Southern of Thailand)

Thailand)

2001 Rhiostoma smithi, Patamak

F1-3, 11-14, J1-3, L1-3

!

Shell : The shap i , solid, widely umbilicate,
and flatted spire. Disco sent fordistance about 6.94-15.88

mm., turn in and downw, ge \”‘u“-! mm. and shell height
range 11.25-19.38 mm. S growth lines. Periostracum is

thin diaphanous and shiny in yeliowish colt . Dors \.,o ventral side of shell mostly

present uniform in light brown Wi O Garct color, the case of variegate form
i -
with brown zigzag pattern are rare. Sub-peripheral band mostly present in faint or dark
-s:;-f,"'}*d - -~ -
brown band. Aperture cifcu me is thick a intgrrupt by apertural notch

presentation. Air brea' hifg tuber € J ube. Blunt keel mostly

I
overcuf] :u@@%&j@,{}ﬁ%g@ﬂ@m S

multispiral. U ¢

ARIAINTUNRIINYIAY

Bogly : The first half of trunk is black with fade down in an area near collumella

present from projection t@uture.

muscle. The second half of the body is visceral mass covered with thin transparent

mantle layer.

Radula : Taenioglossate radula sheet contain 7 teeth in each row. Central tooth

has 5 cusps, the head is more convex, the width is shorter than the length, central cusp
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is linguiform larger than others, ridge connecting is slender. Lateral teeth have 4 cusps,
the third cusp is largest in linguiform and other cusps are smaller than it in robust serrate
shape, inner part of basal plate is very short but outer part is very long. Marginal teeth
turn in, the first marginal‘ teeth have 3 cusps, the second cusp is largest in linguiform
and other cusps are robust serrated shape. The second marginal teeth have 4 cusps,
the first and the third cusp are serrate, the second cusp is robust digitiform, the fourth is

largest in triangular shape.

Genital system :
Male :

Testis occupies eaqii 4 | ; permost part of visceral
hump, orange or brown i

Vas deferens is

Seminal grooveiixt_ng:_i o the prostate alor ight-side of the head to the
tip of the penis. -

Penis is digitifornﬂ( is's

Female :

o B NN

with a few browmspot in each gland in some specimen. Number of gland unclear.

AT AN 8L .

over the posterior end, pale yellow in color.

Bursa copulatrix is ovate shape with pale orange in color, the length is about half
of uterus length, plumped or flattened. It opens into the outer side of uterus.
Uterus is lunate shape, plump, color is pale yellow, posterior end is round,

anterior end is tapered and then pointed at the tip. Oviduct enters to uterus on inner side
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at the base of seminal receptacle. Vagina slit opens from the distal of anterior end reach

to one-thirds of uterus length, its labial is simple.

Habitat : Rhiostoma jalorensis were collected from the ground on the leaf litter
surface, base of limestone hill at Wat Tham Suwannakhuha, which surrounding by

evergreen forest.

Distribution:Su( a| Krabi, ":*-. ailand; Jalor; Malaysia.

O
3 cum sub-diaphanuous, complete air

\)

\

)
SH

breathing tube present, a

s

¥

e
Y

-

Diagnosis : She ape; P!

T
1

e,
- W

AULINENTNEINS
RINNIUUNIININY
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Figure 4714 Rhiostoma jalorensis; a) apertural side; b) dorsal side; c) umbilical side;

d) enlarged aperture; (scale bars : a-c = 10 mm.; d =5 mm.)

51
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Figure 4.15 Reproductive organs of Rhiostoma jalorensis; a) photographed and b)
drawing of prostate gland, vas deferens, and genital opening; ¢) photographed and

d) drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital

opening (vagina slit) (scale bar = 5 mm.).
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Rhiostoma samuiense Tomlin, 1931
1931 Rhiostoma samuiense, Tomlin. Proc. 'Malac. Soc. Lond. 19 : 227-228, pl.26. (Samui
Island : Gulf of Thailand)
1999 Rhiostoma samuiense, Hemmen et al. La Conchiglia. Supplement 292 : 26 p., fig.
17 (Samui Island : Gulf of Thailand)
2001 Rhiostoma samuiense, Patamakanthin. Of Sea and Shore. 23, 4 : 222-223, Fig. D1-
D3 (Samui Island : Gulf of Thailand)

Shell : The shape is p horl, solid, widely umbilicate,

and flatted spire. Disconne V distance about 4.04-10.98
mm., turn in and dowan @r . _‘ g1 7.75 mm. and shell height
range 10.06-14.02 mm. Shell ‘ ‘ ar g h lines. Periostracum is
thick opaque and dull réddisib 2o n: 1.co - ide and ventral side of
shell are uniform with t or present with dark

brown band. Aperture cir - fﬂ onti or interrupt by apertural

multispiral.

SIANERIWE IR e
QAR TRIH AR TN § B o

has 5-6 casps. the head is more convex, the width is shorter than the length, central

Body : The first half efstrunk is black riattle on pale yellow background. The
second half of tv&i
Y

cusp is linguiform larger than lateral cusps, ridge connecting width is stocky. Lateral
teeth have 4 cusp, the third cusp is largest in linguiform and other cusps are smaller
than it in robust serrate shape, basal plate separate two parts likes a sickle, inner part is
very short but outer part is very long. Marginal teeth turn in, the first marginal teeth have

3 cusps, the second cusp is large in linguiform, the first is robust serrated shape, the
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third is serrate shape. The second marginal teeth have 4 cusps, the first and the third
cusp are serrate shape, the second is pointed linguiform, and the fourth is largest in

triangular shape..

Genital system :
Male :

Testis occupies entirely on the early whorls except the uppermost part of
visceral hump, dull orange in color. '
Vas deferens is thin , sle

Prostate gland is elongate-fusif rm,ylatte@ellowish color, separated in

two parts by thickness. T e length, thin ovate form,
vas deferens enters at t jad! i semil esicle. Anterior part is thicker
than posterior part, ge ' end reach to the half of

anterior part length.

Seminal groove ex the prostate aN )ng the side of the nape to the
ﬁ-' 1
tip of the penis é“t;:fﬂ r 4
- PG N .
Penis is digitiform, stoc t‘ s base is and slightly taper at the tip.
Female : ' _

Ovary locates on t a side of the orlsycolor is bright orange.

all knob, the sixth gland is

Oviduct is pale ye!lcwg.color

s 8 b YA BIIA TN BINF Goveror vors,

length long over tm posterior end of ute;us pale yellownsh color.

W{Wﬂﬁ ﬂdﬁtwaﬁﬁqqéﬁﬂ‘gfﬁhgom half of

uterus length, flattened. It opens into the outer side of uterus. The wall is very thin in

The ovary consists of § glands, the

single digitiform, other glﬁds are mu

black mottle on orange color background.

Uterus is rapier shape, slender, posterior end is round and slightly taper to
anterior end, color is pale yellow. Oviduct enters to uterus on inner side at the base of
seminal receptacle. Vagina slit opens inclined outer side from the distal of anterior end

reach to one-thirds of uterus, its labial is thin and simple.
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Habitat : Rhiostoma samuiense were found under leaf litter near the cascade in

evergreen forest, the rock looks like granite.

Locality : Na Mueang and Hin Lat Waterfall on Samui Island, in the Gulf of
Thailand.

Distribution : Samui Island, in the Gulf of Thailand.

Diagnosis : Shell prob

anue, lip thicken.

AULINENTNEINS
ARIAIN TN TN
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YeINNI

Figure 4.16 a) Rhjostoma samuiense; b distribution; Samui |sland Gulf of Thailand.

TR Wﬁ‘?wmﬁ 1)
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Figure 417 Rhiostoma samuiense; a) apertural side; b) dorsal side; ¢) umbilical side;
d) enlarged aperture; e) operculum at dorsal side; f) operculum at lateral side; (scale

bars:a-c =10 mm.; d-f=5mm.)
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Figure 4.18 Reproductive organs of Rhiostoma samuiense; a) photographed and b)
drawing of prostate gland, vas deferens, and genital opening; c) photographed and
d) drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital

opening (vagina slit) (scale bar = 5 mm.).
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Rhiostoma sp.1
Shell : The shape mostly proboscis shape with 5 rounded whorl, solid, widely
umbilicate, and flat spire. Disconnected part of last whorl present for distance range
6.55-23.22 mm., turn in and downward, major diameter range 15.25-20.70 mm. and
shell height range 10.63-21.26 mm. Shell surface smooth with regular growth lines.
Periostracum is thin diaphanous and shiny in pale yellowish color. Dorsal side mostly

present variegate form in dark brown zigzag pattern, ventral side present in uniform or

variegate. Sub-peripheral band present in rown band. Aperture circular, thick

reathing tube mostly present in

am pr@uture. sometime present in

long complete tube. Sharp keel prasent fr.

blunt keel.

Operculum : C

multispiral.

has 5 cusps in Iinguiforr_m centra an othermthe head is convex, the

width is longer than the lengthsridge connecting is stocky. Lateral teeth have 4 cusps,

the third cusp isﬁig%dir&}wg@o%q t&]fi?t]a@ tw&hq%]aﬁserrate shape, the

second cusp is r&)ust digitiform, inner‘basal part is gry short but OL&g part is very
o VAT P Py AN VH 4 Y e
largest in Pointed linguiform, the first cu'sp‘is digitiform, the third cusp is serrate shape.
The second marginal teeth have 4 cusps, the first cusp is small digitiform, the second
cusp is pointed linguiform, the third cusp is serrate shape, and the fourth cusp is largest

in triangular shape.
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Genital system :
Male :

Testis occupies entirely on the early whorls, except the uppermost part of
visceral hump, dull or bright orange in color.

Vas dgferens is slender, and pale yellowish color.

Prostate gland is stocky fusiform, plump, pale orange in color, separates in two
parts by thickness. The posterior part is one-thirds of the length, flattened, color is

orange, vas deferens enters lower than the le of posterior part, without seminal

vesicle. Anterior part is thicker than pc . nital opening opens from the

Seminal groove e | : e of the head to the tip of

the penis. _

Penis is digitifosf, sli _7 -and poin od. at'the tip. It is longer than
tentacle. — | '
Female :

Ovary locates on the horls. Color is pale orange. It

Seminal receptacle i ust digitiform” om gposterior of uterus, its
- a3

o ‘

ge, the@ﬂgth is more than half of

Bursa copulatrix %ick e
uterus length, flattened. It ogens to the outer S|de‘9f uterus.

o G 149 1 B4 SR, o o

slightly taper, coldtlis pale yellow. Ovudugt enters to uterus on inner side higher than the

S, BN e ML T et

one-thirds @f uterus length, Its labial is thick and expand.

Habitat : Rhiostoma sp.1 were found from Tham Pla, Chiang Rai. They live in leaf

litter of limestone hill.
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Locality : Tham Pang Kham, Tham Pha Mon, and limestone hill in Pang Ma Pha,
Mae Hong Son; Tham Prichinda in Doi Inthanon National Park, limestone hill near Chai
Prakan and near Chiang Dao, Tham Mueang On, Chiang Mai; Tham Mae Suai, Tham

pla, and Tham Pha Chom, Chiang Rai; Tham Pha Tup, Nan.

Distribution : Mae Hong Son, Chiang Mai, Chiang Rai, and Nan, Northern of
Thailand.

AULINENINEN
ARIAN TN ING
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Figure 420 Rhiostoma sp.1; a) apertural side; b) dorsal side; c) umbilical side; d)
enlarged aperture; e) operculum at dorsal side; f) operculum at lateral side; (scale

bars : a-c = 10 mm.; d-f =5 mm.)
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Figure 4.21 Reproductive organs of Rhiostoma sp.1; a) photographed and b)
drawing of prostate gland, vas deferens, and genital opening; ¢) photographed and
d) drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital

opening (vagina slit) (scale bar = 5 mm.).
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Rhiostoma sp.2
Shell : The shape is sub-discoidal with rounded 5 whorl, solid, widely umbilicate,
and flatted spire. Disconnected part of last whorl absent or present, the present one has
maximum distance 6.98 mm., last whorl coiling or turn in, major diameter range 20.26-
24.25 mm. and shell height range 11.23-15.79 mm. Shell surface smooth with regular
growth lines. Periostracum is thin diaphanous and shiny. Dorsal side of shell present
variegate form with brown zigzag pattern on white background, ventral side mostly

present uniform with white color. Sub-peripher mostly present dark brown band.

: an 3y ertural notch presentation. Air
breathing tube mostly pm?; i metime attach to previous
whorl. Keel absent or presen \nected part of last whorl

present.

Operculum : C

multispiral.

and collumella muscle with pale ye

Radula : Taenioﬁsate rad ain 7 teet@ each row. Central tooth

has 5-7 cusps, central cusg igsinguiform with other cusps in serrate shape, the head is

convex, e wid s ) b FA SH )@ NB ) ihcer. Latrat teet

have 4 cusps in s%'lrrate shape, the thirdgcusp is Iargeﬂ.and the fourth Gusp is smallest,
inner baﬂl Wg}/a a&ﬂuﬁwauﬁy’}@ %gﬂlft%eﬂuiln, the first
marginal {8eth have 3 cusps, the first cusp is digitiforrﬁ, the second cusp is largest in
robust serrate shape, the third cusp is smallest in serrate shape. The second marginal
teeth have 4 cusps, the first cusp is usually present papilliform in some teeth, the
second and the third cusp are serrate shape, and the fourth cusp is largest in triangular

shape.
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Genital system :
Male :

Testis locates on the early whorls, poor information about it because the lost of
early whorl.

Vas deferens is pale yellowish color.

Prostate gland is stocky fusiform, pale orange in color, separated in two parts by
thickness. The posterior part is one-thirds of the length, flattened in rhomboid shape, vas

deferens enters near the base of it, wi | inal vesicle. Anterior part is plump,

genital opening opens from the ant .,\;\ d ) of anterior part length.
Seminal groove extends from the p;’statm,side of the head to the tip of

the penis. 07 | N
Penis is robust 0 agN, ‘ than tentacle.

Female :

Ovary locates 0 S| he ea vhorls. Other information

Uterus is elongaﬁswo d . pos@ior end is angle, anterior

end is slightly taper, color s &ale brown. Oviduct enters to uterus on inner side at the

base of seminaﬂcuaﬁi. ﬁagPﬁ ﬂoﬁsi%ﬂé}ﬂ gﬁerior end reach to

two-eighths to thrée- eighths of uterus lefgth its labial is sumple

AW TANN I N9A1INA Y

Habitat : Rhiostoma sp.2 were found from Khao Noi, Nakhon Sawan. They live in

leaf litter of limestone hill.
Locality : Khao Noi, Nakhon Sawan.

Distribution : Nakhon Sawan, Central of Thailand.
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Diagnosis : Shell sub-discoidal shape, disconnected part of last whorl present,

dorsal side of shell variegate, air breathing tube mostly present incomplete tube.

AU INENINYINS
ARIATUUMINYAE
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Figure 4.22 a)'shell apertural“side 'of Rhibstoma sp.2;'d) distribation; Nakhon Sawan :

Thailand; (@.collected from, the, presént study); c) fadula, sheet, d) enfarged radula

sheet |



Figure 423 Rhiostoma sp.2; a) aberﬂ:ral side; b) ddfsal side; ¢) urhbilical side; d)

enlarged aperture; €) operculum at dorsal side; f) operculum at lateral side; (scale

bars:a-c =10 mm.; d-f =5 mm.)

69
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Figure 4.24 Reproductive organs of Rhiostoma sp.2; a) photographed and b)
drawing of prostate gland, vas deferens, and genital opening; ¢) photographed and
d) drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital

opening (vagina slit) (scale bar = 5 mm.).
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Rhiostoma sp.3
Shell : The shape is sub-discoidal with rounded 5 whorl, solid, widely umbilicate,
and flatted, Disconnected part of last whorl mostly absent, the present one is very rare
has maximum distance 4.46 mm. last whorl coiling or turn in, major diameter range
21.98-26.46 mm. and shell height range 13.47-16.78 mm. Shell surface smooth with
regular growth lines. Periostracum is thin diaphanous with pale brown in color. Dorsal

side of shell present variegate form with dark brown mottle and zigzag pattern on white

background, ventral side mostly \\\ 3 form with dark brown zigzag pattern
on white background. Sub-peri - ‘ nt one more dark brown band.

.-‘

breathing tube mostly ab T > t pr ion which attach to penultimate

| notch mostly present. Air

whorl. Keel absent.

Operculum : Cale?

multispiral.

Body : The first half of ffrunk wn in dorsal and frontal area
with white or pale yellowish mottl_e__.: : he body is visceral mass covered
with thin transparent maht :

Radula : Taenio&sate radula ntain 7 teetkmw each row. Central tooth

has 5 cusps, the head is cohvex, the width is lofigér than the Ieﬁth ridge connecting is
i

stocky. Lateral ahu&gsm %J m‘igﬂSﬂﬁ%

cusps are smalle’fkan it present in robgst serrate shape, inner basal pat is very short

oo ARSI B TVl B oo

the secona cusp is largest in pointed linguiform, the first cusp is elongate linguiform, the

linguiform and other

third cusp is serrate shape. The second marginal teeth have 4 cusps, the first and the
third cusp are serrate shape, which the first is shorter than the third, the second is

pointed linguiform, and the fourth cusp is largest in triangular shape.
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Genital system :
Male :

Testis is no information because the lost of early whorl.

Vas deferens is no information because the lost of early whorl.

Prostate gland is no information because the lost of early whorl.

Seminal groove extends from the pfostate along the side of the head to the tip of

the penis.

Penis is stocky digitiform, taperi
Female :

’7e§ip. It is shorter than tentacle.
0 @orls. Color is pale orange. It

Ovary locates on the

Seminal receptaclghis sle - om posterior part of uterus, its
length long over the posteri calor.

\\\

range in color, the length is

Uterus is lunate shape apy colortistpale yellow, posterior end is round,
anterior end is pointed. Oviduct eni inner side at the base of seminal

receptacle. Vagina slit. open 1d. reach to about half of uterus

length, labial is thick an

Habitat : Rhiostoma l‘§p .3 were collected from limestone hill in Phu Khiao wildlife

Chawmwamwaw N9
mefﬁm FTINYIAY

Dtstnbutlon : Chaiyaphum, North-eastern of Thailand.

Diagnosis : Shell sub-discoidal shape, disconnected part of last whorl absent,

dorsal and ventral side of shell variegate.
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Figure 426 Rhiostoma sp.3; a) aperfural side; b) dorsal side; c) umbilical side; d)
enlarged aperture; e) operculum at dorsal side; f) operculum at lateral side; (scale

bars : a-c = 10 mm.; d-f = 5 mm.)
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Figure 4.27 Reproductive organs of Rhiostoma sp.3; a) photographed and b)
drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital

opening (vagina slit) (scale bar = 5 mm.).
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Rhiostoma sp.4

Shell : The shape is sub-discoidal with rounded 5 whorl, solid, widely umbilicate,
and flat spire. Disconnected part of last whorl usually present in maximum distance 6.87
mm. last whorl coiling or turn in, major diameter range 15.31-21.01 mm. and shell height
range 8.98-13.72 mm. Shell surface smooth with regular growth lines. Periostracum is
thin diaphanous and shiny. Dorsal side of shell mostly present uniform with light brown,

brown, or dark brown in color, ventral side present uniform with white color or variegate

by white color inside and light brown outsi ' po sub-peripheral band. Sub-peripheral
band mostly present one brown )} , peristome is thick and mostly
interrupt, apertural notch mostly bresent. A' br usually absent. Sharp keel

Operculum : C convex, anti-clockwise

multispiral,
Body : The first half Iis!Bals yellbiish fottie on black background, the
area near collumella muscle | : Gblor. The second half of the body is

in gach row. Central tooth
has 5 cusps, central c@ like er Iat%l cusps are long robust
serrate and outer lateral cus&are short robushsprrate the head is more convex, the

widith is longer Iﬂ'» %Iﬂtﬂ% %}éﬁ.@ QHE%} ’q F}aﬁeth have 4 cusps,

the third cusp lﬁlargest in elongate !éngmform the first and the second cusp are
LALLM o
but outer part is very long. Marginal teeth turn in, the first marginal teeth have 3 cusps,
the second cusp is largest in linguiform, the first cusp is robust digitiform, the third cusp
is serrate shape. The second marginal teeth have 4 cusps, the first cusp is smallest in
digitiform, the second cusp is robust digitiform, the third cusp is serrate shape, and the

fourth cusp is largest in triangular shape.
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Genital system :
Male :

Testis occupies entirely on the early whorls, dull orange in color.

Vas deferens is slender, pale yellowish color.

Prostate gland is elongate fusiform, slender, pale yellowish color, separated in
two parts by thickness. The posterior part is one-fifths of the length, flattened, color is

pale orange, vas deferens enters at the base of posterior part, without seminal vesicle.

;opening opens from the anterior end
. @e right side of the head to the

Anterior part is thicker than posterior p

reach to half of anterior part lengt

tip of the penis.

Penis is digitiform,daperi is shorte entacle.
Female : F == ) -. . '-

Ovary locates on th v ;s oft ».";

Oviduct is pale yellowish olgrit [ \ \\

Seminal receptaclé is digi &r%g = oCt : ' i -' N Rosterior part of uterus, its length
long over the posterior en of peci men ot over the posterior end,

T ; 'J o ¥
pale yellowish color. L/ GaEs, J"'

o # ik . . )
Bursa copulatrix is elongate ovate shag inted at the tip, color is bright

e

Uterus is lunate shape 2 , anterior end is slightly

orange, the length is MOE-than-CRe-thirds-otutere-loRaitmtiatened.

taper, It has numerous ora nge mottle under the membrane viduct enters to uterus on

o on me.:fm:a“w AUEE
ANASAINANINEIALL. ...

near Wat Pluang Thong, Chon Buri.

Locality : Limestone hill near Wat Pluang Thong, Chon Buri; Wat Tham Muang
and Tham Pha Tha Phon, Pitsanulok; Khao Patthawi, Uthai Thani.
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Distribution : Chon Buri, Pitsanulok, and Uthai Thani.

Diagnosis : Shell sub-discoidal shape, disconnected part of last whorl present,
dorsal side of shell uniform in light brown, brown or dark brown in color, ventral side

white color.

AULINENTNEINS
AR TUUMINYAE




79

Figure 4.28 a)%v/uﬂjlm ﬂrMifmﬂkﬂ E]Oﬁuri; Uthai Thani :

Thailand. (@ collected from the presgn tucﬁ, ); C) e uI sheet; d) énlarged radula

s WIANTI ISR ATV TR
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Figure 4129 Rhiostoma sp.4; a) abertural side; b) dorsal side; ¢) ufnbilical side; d)
enlarged aperture; e) operculum at dorsal side; f) operculum at lateral side; (scale

bars : a-c = 10 mm.; d-f = 5mm.)



81

Figure 4.30 Reproductive organs of Rhiostoma sp.4; a) photographed and b)
drawing of prostate gland, vas deferens, and genital opening; ¢) photographed and
d) drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital

opening (vagina slit) (scale bar = 5 mm.).
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Rhiostoma sp.5
Shell : The shape is proboscis with rounded 4 whorl, solid, widely umbilicate,
and flat spire. Disconnected part of last whorl present for distance range 10.33-27.34
mm., mostly turndown, major diameter range 16.78-19.86 mm. and shell height range
13.74-27.13 mm. Shell surface smooth with regular growth lines. Periostracum is thin
diaphanous and shiny in pale brown color. Dorsal side of shells are uniform or variegate,

color is variable in brown, dark brown, or purple with a faint brown zigzag on some shell.

Habitat : shell of nd flom limestone hill names Khao

Phanom Wang, Surat Thani. ‘ﬁ

e
™

Localty : Khad V“‘—;

LY
Distribution : Surét Tﬁa&i, Southern of Thailand.

AUYINYNINYINT

Diagnosisf}|Differs from all other species of Rhiostoma in apertural direction turn

A TRNTEATING A Y
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Figure 4.31 a) shel"aperturaf side of“Rhiostoma sp.5+'b) distribition; Surat Thani :

Thailand. ( @collected from the present study)
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Figure 482 Rhiostoma sp.5; a) apertural side; b) dorsal side; ¢) umbilical side; d)

enlarged aperture; €) operculum at dorsal side; f) operculum at lateral side; (scale

bars :a-c = 10 mm.; d-f =5 mm.)
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Rhiostoma sp.6
Shell : The shape is proboscis with rounded 5 whorl, sofid, widely umbilicate,
and flat spire. Disconnected part of last whorl present for distance range 8.20-17.01
mm., turn in and downward, major diameter range 16.54-22.47 mm. and shell height
range 12.62-21.10 mm. Shell surface smooth with regular growth lines. Periostracum is
thin diaphanous and shiny in pale yellow to brown color. Dorsal side of shells is uniform
or variegate with brown zigzag pattern or color vary in light brown or brown by growth

line, ventral side mostly present unif

-peripheral band absent or present in
brown band. Aperture circular,

mostly present. Air breathi

Very sharp keel mostly Fy

)ostly interrupt, apertural notch
tmwering triangular projection.

Operculum : convex, anti-clockwise
multispiral.

Body : The first hal; s ",", D n to black mottle on pale yellowish
background. The second half e By iy al 'b ss covered by thin transparent
mantle layer.

Radula : Taenidglosse e radul ' ) Inach row. Central tooth
has 5 cusps, the hea% r onvex, the width is lor@r than the length, ridge

connecting is slender. Lateral.teeth have 4 cusps; the third cusp is largest in linguiform,

o st 0 YR S I VG I SIS e s s

shape, inner par%f basal plate is very‘short but outer part is very lon%)Vlargmal teeth
turn in, &W’Tﬂaﬂ ﬂ ﬂE m%dsWé *‘Eg\ﬂjﬁl !’fﬁlﬁ linguiform,
the first dusp is digitiform, the third cusp is serrate shape. The second marginal teeth
have 4 cusps, the first cusp is very small digitiform, the second cusp is robust digitiform,

the third cusp is serrate shape, and the fourth cusp is largest in triangular shape.



86

Genital system :
Male :

Not seen (only female were found)
Female :

Ovary locates on the columella side of the early whorls. Color is bright orange.
Consisté of 6 multilobate gland.

Oviduct is pale yellowish color.

projects from posterior of uterus, its length

not over the posterior end of uterus ANgE blor.
Bursa copulatrix is ovate shape, wi or pale orange in color, the

ied. Itopens into the outer side of uterus.

Seminal receptacle is small digitifg

Uterus is lunate low, posterior end is round,

"
\\\

membrane. Oviduct enter, on nner side ‘at the base of seminal receptacle.

anterior end is slightly piece present under the

Vagina slit opens from the eridr el ach to o fourths of uterus length, its

\

leaf litter of limestone hill name

labial is simple.

Habitat : Rhiostoma

Khao Cha-ang-on, Chon Buri

&y—;'
Locality : Khao Ci

™
B MTING NS
B 1SR [l b N 11 e
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Figure 4.33 a) ghiostoma sp.6; 'bl d“ls"tri'bultio?‘h; Chon™Buri ‘: ‘Th|ailéi‘nd. ( @ collected

TGS g5 ) coprosc B et 1
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from the, pre;
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Figure 4.34 Rhiostoma sp.6; a) épei‘tural side; b) d‘orsal side; ¢) umbilical side; d)
enlarged aperture; e) behind apertural projection keel; (scale bars : a-c = 10 mm.; d-

e=5mm.)
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Figure 4.35 Reproductive organs of Rhiostoma sp.6; a) photographed and b)
drawing of bursa copulatrix, uterus, seminal receptacle, oviduct, and genital

opening (vagina slit) (scale bar = 5 mm.).
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Rhiostoma sp.7
Shell : The shape is sub-discoidal with rounded 5 whorl, solid, widely umbilicate,
and flatted spire. Disconnected part of last whorl absent or present in maximum
distance 4.93 mm., last whorl coiling or turn in, major diameter range 18.25-22.02 mm.
and shell height range 10.73-14.62 mm. Shell surface smooth with regular growth lines.
Periostracum is thin diaphanous and rather shiny. Dorsal and ventral side of shell

present uniform with white, pale brown or pale purple in color. Sub-peripheral band

continuous or interrupt, apertural n \ 081 5 Air breathing tube absent but

present triangular projection o UPpe i . sent blunt or sharp in shell

2 convex, anti-clockwise

multispiral.

Body : Not seen (onl

Habitat : Shell of Rh/oston ound .from the ground of limestone

island. TR

(7
Locality : Ko W@Ta Lap

T AUgANENSNYNS

Distribution: Wua Ta Lap Islandgn the Gulf of Thallan

ARIANNIUNNIINGIAY

Diagnosis : Shell sub-discoidal shape, disconnected part of last whorl present,

Y]
ong N%)nal Park, in the Gulf of

monotonous shell color.
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Figure 4.36 a) shell“aperturédl side 'of Rhiostoma Sp.# b)!distribdtion; Wua Ta Lap

Island : Gulf of Thailand. ( @ collected*from the preséat study)



o

rF w1 " - y r |
Figure 4.37 Rhiostoma sp.7; a) apertural side; b) d

i L

orsal side: ¢) u

enlarged aperture; (scale bars : a-c = 10 mm.; d =5 mm.)

F ! = = W N - .:‘:' -l | [ h} 1 :!--:: :_w-‘ ™ r ! h .:,. 7 F .

92

Y LJ
mbilical side; d)
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Rhiostoma sp.8
Shell : The shape is sub-discoidal v&ith rounded 5 whorl, solid, widely umbilicate,
and flat spire. Disconnected part of last whorl absent or present in maximum distance
7.21 mm., last whorl coiling or turn in, major diameter range 19.64-24.68 mm. and shell
height range 11.11-16.44 mm. Shell surface smooth with regular growth lines.
Periostracum uninformation because the shell is véry erode. Dorsal side of shell present

variegate form with brown zigzag pattern on white background, ventral side present

uniform in white color. Sub-peripheral ban: nt in brown band. Aperture circular,

peristome is thick and interrupt, & x 2 _ y present. Air breathing tube

mostly absent but present triangiiaor : ike@unt keel mostly present in

Operculum : Ca convex, anti-clockwise

multispiral.

Habitat : Shell of Rhiosto ﬂ"" v . from limestone hills on sacrificing

stone and under leaf litt€f c :

= == -

Locauties:KhaoEmokhona d'Khao T Hin, Lop Burm
ol W ARBRINE N T
SRR IRF IR BATRE b o

dorsal sid8 of shell variegate, air breathing tube absent.
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Figure 4.38 a) shell"apeértural side™of Rhiostoma sp.8; b) ‘distribution; Lop Buri :

Thailand. (. @.collected from.the.present study)
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Figure 4539" Rhiostoma sb.8; a)' 'ébéi;thra' sidé; b) doréall

enlarged aperture; (scale bars : a-c = 10 mm.; d =5 mm.)
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c) umbilical side; d)
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Rhiostoma sp.9
Shell : The shape is proboscis with rounded 5 whorl, solid, widely umbilicate,
and flatted spire. Disconnected part of last whorl present for distance range 6.06-17.11
mm., turn in and downward, major diameter range 16.65-22.49 mm. and shell height
range 13.04-19.92 mm. Shell surface smooth with regular growth lines. Periostracum is
thin diaphanous in pale yellow or brown in color. Dorsal side of shells are uniform or

variegate with brown zigzag pattern on white background, ventral side mostly present

uniform. Sub-peripheral band presen ‘_ dark brown band. Aperture circular, peristome
mostly present thick and inter _ , :%)tly present. Air breathing tube
mostly absent, triangular proje d blugt ke@sent.

Operculum : Ca/ e convex, anti-clockwise

Radula : Taenioglossa 7 teeth in each row. Central tooth
has 5 cusps, central cusp is po_ir nd other cusps are robust serrate
shape, the head is \ , fidge connecting is
slender. Lateral teeth ir Iongate linguiform, the

first and the second cusB are usp is@arrate shape, inner basal
part is very short but outew'part is very long. Marginal teeth tumn in, the first marginal

o rove 5 . b ) VAR TAD PRIV e ot cu

robust digitiform,%e third cusp is serfate shape. Th‘e‘second margirEI,teeth have 4

cusps, @ Wﬁ*ﬂd@tﬂﬁh{ﬁ;% %{;‘ %nﬂe&'lgﬁioa «chird cusp

is serrate Shape, and the fourth cusp is largest in triangular shape.

Habitat : Rhiostoma sp.9 were found from Khao Cha-kan under leaf litter at base

of limestone hills.

Locality : Khao Wong, Rayong; Khao Cha-kan and Khao Siwa, Sa Kaeo.
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Distribution : Rayong and Sa Kaeo; Eastern of Thailand.

Diagnosis : Shell proboscis shape, periostracum sub-diaphanuous, air breathing
tube absent, behind apertural projection keel blunt, apertural direction turn in, triangular

projection long and sharp.

AULINENTNEINS
AR TUUMINYAE
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Figure 4.40 a) shel"apertural side 'of Rhiostoma Sp:9; b) distribdtion; Rayong; Sa

Kaeo : Thailand. (@collected from the present study)e) radula sheet
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Figure 4741 Rhiostoma sp.9; a) apertural side; b) dorsal side; ¢) umbilical side; d)

enlarged aperture; (scale bars : a-c = 10 mm.; d =5 mm.)
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P. asiphon R. chupingense R. hainesi

R. sp.7 R. sp.8 R. sp.9

Figure 4.42 Shells at apertural side of 15 Thai rhiostomid snails (scale bars = 10 mm.)



101

P. asiphon R. chupingense R. hainesi R. housei

R. jalorensis

R. sp.7 R. sp.8 R. sp.9

Figure 4.43 Apertures of 15 Thai rhiostomid snails (scale bars = 5 mm.)
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P. asiphon R. chupingense R. hainesi

R. housei 'y / R. samuiense

R. sp.7 R. sp.8 R. sp.9

Figure 4.44 Shells at dorsal side of 15 Thai rhiostomid snails (scale bars = 10 mm.)
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P. asiphon R. chupingense R. hainesi

R. housei o A SR jalérensi R. samuiense

R. sp.7 R. sp.8 R. sp.9

Figure 4.45 Shells at umbilical side of 15 Thai rhiostomid snails (scale bars = 10 mm.)
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Figure 4.46 Map showing the collected site (@) of the present study
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Figure 4.47 Distribution map of Thai rhiostomid snails

Localities in the present study
®P. asiphon @R. chupingense @R. hainesi @®R. housei @ R. jalorensis @ R. samuiense

OR.sp1  ORsp2 @ORsp3 @Rspsa ORsps5 @ORsp6 OR.sp7
OR.sp8 @R sp9

Localities in literatures
OP. asiphon OR. chupingense OR. hainesi OR. housei  OR. jalorensis



Table 4.2 Numbers of shell with shell characteristics variation of 15 Thai rhiostomid snails

Characters Variation as ch ho ja sa ha | sp1 | sp2 | sp3 | sp4 | sp5 | sp6 | sp7 | sp8 | sp9
Shell shape Sub-discoidal 7 - - 51 100 | 100 | 229 - = 25 41 -
Proboscis -| 86 48 - - 1 331 29 - - 39

Periostracum Sub-diaphanuous 3 23 24 98 91| 135 6 12 10 - 4
Opaque - - - - - - - - - =

Periostracum erode 4 6 29 2 9 95 27 1.7 15 41 35

Dorsal side color | Uniform 3 3 - -1 124 12 13| 14 - 13
form Variegate 3 100 | 100 25 11 4 - 8 18
Shell erode - -1 81 10| 12 11 33 8

Ventral side color | Uniform 97 1 86| 27| 26 1h 2 22
form Variegate 3 99 63 - 3 - - 5
Shell erode - -1 81 6 - 10| 39 12

Disconnected Absent -| 49| 98| 56 - - 6 10 =
part of last whorl Present flj 51 2174 33| 29| 19| A 39
Apertural direction | Turn in Q w »] aG \ﬂ ﬁﬁ ﬂj1u ﬁ(‘r ?V Efal é’% 100 | 230 6 29 25 41 39
Turn down 9 - - - - - - - - - -1 27 - - - =

Total specimens T 86 | 190 | 181 16 68 53| 100 | 100 | 230 33 29 25 41 39

9ol



Table 4.2 Numbers of shell with shell characteristics variation of 15 Thai rhiostomid snails (continue)

Characters Variation as ch ho ja sa ha | sp1 | sp2 | sp3 | sp4 | sp5 | sp6 | sp7 | sp8 | sp9
Apertural notch Absent -1 16 2. - - 6| 12 6 2 1 1 1
Present 71 70 __:., 53| 100 | 94| 210| 26| 27| 23| 40| 38
Shell broken - - - - - 8 1 - 1 - _
Air breathing tube Absent 4 i 17 98 | 174 33 29 25 40 35
Present 3 46 83 2 56 - - - 1 4
Tube broken - - - - - - - - - -
Behind apertural Blunt - 16 51 2 23 33 1 13 24 38
projection keel Sharp - 37 - - 137 - 28 5 1 1
Disconnected part 7 - 49 98 67 - - 7 16 -

of last whorl absent {; - £f

LY 1y

‘Peristome Thicken ) Bﬂ ~489 | OE 52 100 | 100 | 230 33| 29| 24| 41| 31
Broadly expand . 3¢a - -l q-| 93 = - = = & = 1 = 8
AugIvevIueang | | | | ] | - -
Swel|',-idge behind | Absent . j 86 190‘rﬁ'81 1,6] Lﬁ‘ % ) ,ﬁS ,W 100 230 | 33| 29| 25| 4 39
peristome Present . W? aﬁ ﬂi i - - q - J -G - - - - - - - -
Total specimens 71 86| 190 | 181 16| 68| 53| 100| 100 | 230| 33| 29| 25| 41 39

201



Shell morphological key to species of Thai Rhiostomid snails.
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1. A. Shell sub-discoidal Shape...................oooevuiuuioieeeeee e 2
B. Shell probosCis Shape.......c.....cocvviiiiiiiiiiicceee o] 8
2. A. Disconnected part of last Whorl @bSeNt...........uuvervueeeeeeeei 3
B. Disconnected part of last whorl present............ooeeeeeuueeeeeeeviiieeeeeiii, 4
3. A. Swell ridge behind peristome absent...............coeevevereiin. Rhiostoma sp.3
B. Swell ridge behind peristome present...................... Pterocyclus asiphon
4. A. Dorsal side of shell UnfORBER B g oo ooooooeeeeeeeeeeeeieirieeeneeeeninn, 5
B. Dorsal side of s I ) DI .. oo cnvesinnnns s e nane saeamn s neans 6
5. A. Monotonous vl . . ............. Rhiostoma sp.7
B. Dorsal side : 4 ' 3 \- color......Rhiostoma sp.4
6. A. Air breath N e A Rhiostoma sp.8
B. Air breat ‘ . | ................................. ¥
7. A. Air breathi § np : & A .‘ B, T Rhiostoma sp.2
B. Air breathin ¢ R LN Rhiostoma housei
8. A. Periostracum ot . AR Rl e 9
B. Periostracum op ue f%; T 4t Wi oo s e s 14
9. A. Air breathing tube abh ..... i TSI PP RSP 10
B. Air breathipg W e 13

10. A. Behind gp@

B. Behind ap%ﬁal projectionkeel'sharp........... 0. ............ Rhiostoma sp.6
11. A. Apertural diregti B TOIPTY B e s s o gl mc s ems v oo« st w30 s s s ¢ s 12
B. Aﬁ %Ht’g t% @ﬂ ‘5 w Elﬂ ﬂ..‘j...Rhiostoma sp.5
12. A Trlaﬂl!;ular projection shor’&end {151 | R— Rhioston@chup/'ngense
YT ECRARIAIN V) Grferos
13%A. Dorsal side of shell Uniform............cocvveeeeeervereenn, Rhiostoma jalorensis
B. Dorsal side of shell variegate...............c.cccovvvvveeeeeneann. Rhiostoma sp.1
14. A. Shell robust and peristome broadly expand................. Rhiostoma hainesi

- B. Shell slender and peristome thicken...................... Rhiostoma samuiense
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Morphometirc Analysis

From raw data in Appendix IIl, 8 measured characters of 1011 shells from 15
species were transformed to ratios by using Ml value with other values. ANOVA
Duncan's multiple rang test (p<0.05) were employed to analyzed and groupd.

Canonical Discriminant Analysis was arranged to classify rhiostomid snails

(Figure 4.48).

Cladistic analysis

The analysis © imonious tree of 39 steps

(consistency index of 0:62 ¢ strict consensus tree is

shown in Figure 4.49.

‘i:
AULINENTNEN
RIAINTUNRINYAE




SPECIES MI/MA SW/MA IA/MA OA/MA AP/MA
R. housei 0.8443" 1.1681° 0.3522° 0.4688° 0.3561°
R.sp.7 0.8449" 1.1038° 0.1369° 0.2100° 0.3336°
R. chupingense |  0.8477'% 1.3481° 0.5534° 0.8186° 0.3825"
R. hainesi 0.8480'% 1.5329’ 0.7960’ 1.2871° 0.4452°
R. sp.4 0.8497"% 1.1056° 0.1771° 0.2482° 0.3162'
R. sp.1 0.8501"% 1.3774%° 0.6543° 0.8910% 0.3862"
R.sp.2 0.8522'% 1.0979" 0.1219° 0.1706° 0.3353°
R. jalorensis 0.8526'% 1.3700%° 0.5827° 0.8473% 0.3897"
R. sp.9 0.8529'% 1.3856"° 0.5873° 0.9295" 0.3929"
R. sp.3 0.8550°* 1.0620' y ) 0.0031" 0.0044' 0.3375°
R. samuiense 0.8559°* 1.2916" 0.72 '_“. 14672 0.4449" 0.6760" 0.3874"

I ;
R. sp.8 0.8613% 1.0977% 0.5006" 0.4135 0.4852° 0.1637° 0.2461° 0.3096'
=

R.sp.5 0.8616" 1.6858" ﬂousi[g jﬂmﬁl w 9| 'WFPSJ 0.9560° 1.1487° 0.4097°
R.sp.6 0.8639° 1.3999° RbBo41° 0g7011° 0.1933" | 06876’ 09373’ 0.3597°
P. asiphon 0.8858" 1.1049° ﬁﬂaﬁsﬂ 1113 ERl4das/l 1 |d 10 fsbole) ) 0.0000° 0.0000' 0.3594°

Table 4.3 Result of Duncan’s multiple range test. (show mean value, superscript number mean group number, colorful alphabet mean unique group)

0Lt



M

Function 2

Function1

ANEININITHLINT oo
amadnimuw’hvm'ﬁi"l

Canonical Discriminant Functions

Figure 4.48 Analysis of all measured characters of 15 Thai rhiostomid species by

Canonical



Table 4.4 Character states of 14 species of Rhiostoma and 1 Pterocyclus

112

Species Character states
Pterocyclus asiphon 10?700 01?70 11100 11100 0110
Rhiostoma chupingense 20001 01000 01111 11001 0111
Rhiostoma housei 10101 01110 01110 11001 0010
Rhiostoma jalorensis 20001 01100 01111 00001 0110
Rhiostoma samuiense 01111 00001 0110
Rhiostoma hainesi 10001 0111
Rhiostoma sp.1 11001 1111
Rhiostoma sp.2 10001 1110
Rhiostoma sp.3 110?77 0111
Rhiostoma sp.4 10001 0110
Rhiostoma sp.5 29 2777
Rhiostoma sp.6 10077 ?010
Rhiostoma sp.7 29977 2777
Rhiostoma sp.8 99 2772
Rhiostoma sp.9 10077 2277
Cyclophorus volvulus 77?711 0000

\7
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Rhiostoma sp.3

Rhiostoma sp.1 Labial of vagina
p— hiostoma chupingense thick and expand
Rhiostoma hainesi

Rhiostoma sp.5

Width of central tooth

shorter than length

Figure 4.49 The strict GO
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