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Two new earthworm species of the genus Polypheretima Michaelsen,
1934 (Clitellata: Megascolecidae) from central Vietnam
Dang H. Lam1, Tung T. Nguyen1, Sam V. Hoang2, Anh D. Nguyen3*
Abstract. Two new earthworm species of the genus Polypheretima Michaelsen, 1934, are described from Song
Thanh Nature Reserve, Quang Nam Province, in the southern region of central Vietnam. Both new species belong
to the bifaria species-group, which are characterised by holandry and having simple male pores and intersegmental
spermathecal pores. Polypheretima medialis, new species, is distinguished by having two pairs of spermathecal
pores in 7/8/9, and genital markings ventrally paired in viii–ix and xvii–xix; while P. tabhinhensis is distinguished
by having three pairs of spermathecal pores in 6/7/8/9, rectangular genital markings which are raised on the body
wall, and paired in ix–x and the male region. An identification key to the Vietnamese species of Polypheretima
is also provided.
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INTRODUCTION

this region whereas natural and regenerated forests are
mostly in protected areas. While working in this region,
earthworm specimens were collected, and two new species
of Polypheretima were found. Descriptions of the two new
species are provided in this study. The new taxon names
described in this paper are the responsibility of Dang H.
Lam, Tung T. Nguyen, and Anh D. Nguyen. The authorship
of the new taxon names should be cited as Lam, Nguyen &
Nguyen in Lam, Nguyen, Hoang & Nguyen, 2018.

The genus Polypheretima Michaelsen, 1934, is characterised
by the lack of a creeping sole, intestinal caeca or gizzards,
and the crescentic genital markings around the male pores
(Easton, 1979: 28). Nguyen et al. (2014) reviewed this genus
in the fauna of Vietnam and recorded nine species. Additional
new species of Polypheretima have been described from
southern Vietnam, namely P. cattienensis Nguyen, Tran &
Nguyen, 2015; P. militium Nguyen, Tran & Nguyen, 2015;
P. cordata Nguyen, Tran & Nguyen, 2015; P. alba Nguyen,
2016; P. insularis Nguyen & Nguyen, 2017 in Nguyen et
al., 2017; and P. dorsotheca Nguyen & Nguyen, 2017 in
Nguyen et al., 2017 (Nguyen et al., 2015; Nguyen, 2016;
Nguyen et al., 2017). In total, 15 species of Polypheretima
have been recorded from Vietnam. Almost all Vietnamese
species of Polypheretima were found in the southward part
of the Hai Van pass in Central Vietnam, with the exception
of two cosmopolitan species, P. elongata (Perrier, 1872)
and P. taprobanae (Beddard, 1892) (Nguyen et al., 2014).
Therefore, with nearly all species found in southern Vietnam,
the Hai Van pass can be considered to be a northern boundary
for the genus.

MATERIAL AND METHODS
Earthworm specimens were collected in natural and
regenerated forests, plantations, grasslands, and agroforestry
lands in Phuoc My Commune, Phuoc Son District, and Ta
Bhing Commune, Nam Giang District, Quang Nam Province
(Fig. 1). Specimens were firstly cleaned with water, killed
in 2% formalin, then fixed in 4% formalin for 12 hours.
Fixed specimens were transferred to new 4% formalin for
long-term preservation and for morphological examination.
Earthworm specimens were externally observed under a
microscope (Motic DM143-FBGG-C) and then dissected
dorsally for internal observation. Transverse body sections
were processed using the classical haematoxylin & eosin
staining method (Feldman & Wolfe, 2014). Selected
segments were cleaned and dehydrated using graded ethanol
concentrations. Segments were embedded in paraffin and
then cut using a microtome (Sakura Accu SRM 200CW).
The sections were stained using haematoxylin & eosin and
then transferred onto glass slides.

Quang Nam is a province located in central Vietnam, next
to the Hai Van Pass. It has one of the largest tropical forests
in Vietnam (CIFOR, 2013). The plantations dominate in
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Fig. 1. Collecting sites of two new earthworms (A from Google Map; B and C from The World Agroforestry Centre in Vietnam). Legend:
●, Polypheretima medialis; ▲, Polypheretima tabhingensis; ★, Polypheretima medialis & Polypheretima tabhingensis.

stored in the Laboratory of Zoology, Department of Biology,
Can Tho University (CTU).

(15°22′24.6″N, 107°45′8.5″E), Phuoc My Commune, Phuoc
Son District, Quang Nam Province, 05/3/2017; 3 mature
specimens (CTU-EW.184.06), plantations (15°20′41.9″N,
107°44′25.5″E), Phuoc My Commune, Phuoc Son District,
Quang Nam Province, 05/3/2017; 2 mature specimens (CTUEW.184.07), natural forests (15°38′01.2″N, 107°43′42.1″E),
Ta Bhing Commune, Nam Giang District, Quang Nam
Province, 13/3/2017, all coll. Lam Hai Dang.

The following abbreviations were used: CTU=Can
Tho University, ag=accessory glands, amp=ampulla,
dv=diverticulum, gm=genital markings, mp=male pore,
sp=spermathecal pore, ts=testis sacs, sv=seminal vesicles,
ov=ovaries.
TAXONOMY

Diagnosis. Medium sized worm, length 92–97 mm, diameter
4.8–5.1 mm, 129–145 segments. Prostomium epilobous. First
dorsal pore in 12/13. Setal number: 65–73 in viii, 92–96 in
xxx, 14–18 between male porophores in xviii. Spermathecal
pores ventrally paired in intersegmental furrows 7/8/9.
Genital markings mid-ventrally paired in presetal viii–ix
and xvii–xix. Holandric. Intestinal caeca absent. Copulatory
pouches absent.

Family Megascolecidae Rosa, 1891
Genus Polypheretima Michaelsen, 1934
Polypheretima medialis Lam, Nguyen & Nguyen,
new species
(Fig. 2)

Description. External characters: Body cylindrical, medium
size; length 92–97 mm, diameter 4.8–5.1 mm, weight 1.67–
1.71 g, 129–145 segments. Body uniformly whitish grey.
Prostomium epilobous (open). First dorsal pore in 12/13.
Setae perichaetine, short; pre-clitellar setae stouter and sparser
than post-clitellar setae; setal number: 65–73 in viii, 92–96
in xxx, 14–18 between male porophores in xviii. Clitellum
annular, xiv–xvi, dark brown, smooth, without dorsal pores
and setae. Female pore single, mid-ventral in xiv.

Type material. Holotype: 1 mature specimen (CTU-EW.184.
h01), regenerated forest (15°18′27.8″N, 107°44′12.2″E),
Phuoc My Commune, Phuoc Son District, Quang Nam
Province, 10/3/2017, coll. Lam Hai Dang.
Paratypes: 6 mature specimens (CTU-EW.184.p02) same
data as for holotype; 5 mature specimens (CTU-EW.184.
p03) regenerated forests (15°38′08″N, 107°40′13.5″E), Ta
Bhing Commune, Nam Giang District, Quang Nam Province,
23/3/2017, all coll. Lam Hai Dang.

Spermathecal pores ventrally paired in intersegmental furrows
7/8/9. Two pairs of presetal genital markings in mid-ventral
viii–ix. Male pores simple on conical porophores in xviii,
without copulatory pouches; ventral distance between male
porophores about 0.3× body circumference. Three pairs of
round presetal genital markings in mid-ventral xvii–xix.

Other material. 2 mature specimens (CTU-EW.184.04),
natural forests (15°19′15.6″N, 107°43′43.9″E), Phuoc My
Commune, Phuoc Son District, Quang Nam Province,
10/3/2017; 3 mature specimens (CTU-EW.184.05), grasslands
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Fig. 2. Polypheretima medialis, new species, holotype. A1, A2, ventral view of male pores region; B, ventral view of spermathecal region;
C1, C2, prostatic gland; D1, D2, spermathecae; E, male pore cross section slide; F, genital markings cross section slide. Scale bar: 1 mm.
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Internal characters. Septa 5/6/7/8 thickened, 8/9/10 absent,
10/11/12/13 thin. Oesophageal gizzard in viii–x. Intestinal
origin at xv; caeca absent. Last hearts in xiii. Pharyngeal
micronephridia developed in anterior faces of 5/6/7. Lymph
glands absent. Typhlosole simple, lamelliform.

holandry and having first dorsal pore in 12/13. Nevertheless,
P. medialis, new species has two pairs of spermathecal
pores in 7/8/9 and genital markings in the male region while
the other two species have only one pair of spermathecal
pores which are in 6/7 for P. annamensis and in 7/8 for P.
parataprobanae and no genital markings in the male region.
The new species is also distinguished from P. annamensis in
genital markings being present in the sper mathecal region (vs.
absent) and absence of copulatory pouches (vs. presence). P.
medialis, new species also differs from P. parataprobanae by
having epilobous prostomium (vs. prolobous), separated testes
sacs (vs. connected) and intestinal origin at xv (vs. at xvi).

Two pairs of spermathecae in viii and ix. Spermathecal
ampulla small, heart-shaped; duct about half of ampulla
length. Diverticulum much shorter than ampulla, directly
attached to the base of the spermathecal duct, distal part
enlarged to form a transparent oval-shaped seminal chamber.
Accessory glands invisible.

The new species is also similar to P. sempolensis Easton,
1979, P. pagudpudensis Hong & James, 2011, and P.
renschi (Ude, 1932) in holandry and having two pairs of
spermathecae and intestinal origin at xv. However, the new
species has spermathecal pores paired in 7/8/9 whereas both P.
sempolensis and P. pagudpudensis have paired spermathecal
pores in 5/6/7. In addition, the new species has genital
markings in xviii (absent in the other species), last hearts
in xiii (in xii in both P. sempolensis and P. pagudpudensis
but unknown in P. renschi). Specifically, the new species
is distinguished from P. sempolensis by having first dorsal
pore in 12/13 (vs. 13/14) and no pseudovesicles (vs. presence
in xiv). It is also differentiated from P. pagudpudensis in
having genital markings mid-ventrally paired in viii–ix
(vs. no genital markings), pre-clitellar setae (65–73 in viii)
sparser than post-clitellar setae (92–96 in xxx) (vs. preciltellar setae (63 in vii) more crowded than post-clitellar
setae (27 in xx), distance between male pores about 0.3×
body circumference (vs. 0.23×), and separated testes sacs
(vs. testes sacs connected). The species, P. renschi, is
distinguished from P. medialis, new species, by having no
genital markings and presence of copulatory pouches.

Holandric. Testis sacs separated in x and xi, ventrally.
Seminal vesicles well developed, paired in xi–xii. Ovaries
in xiii; oviduct invisible. Prostate glands poorly lobuled,
paired in xvii–xix; prostatic ducts long, spiral, enlarged at
distal end. Accessory glands invisible.
Etymology. The epithet “medialis” is an adjective to
emphasise the location of genital markings.
Habitats. The new species was commonly found in natural
forests (10–30 cm soil depth), regenerated forests (0–30 cm
soil depth), grasslands (0–30 cm soil depth) and plantations
(20–30 cm soil depth) in both Ta Bing and Phuoc My
communes.
Remarks. The new species belongs to the bifaria-species
group characterised by holandry and having simple male
pores without copulatory pouches and spermathecal pores
in intersegmental furrows (Easton, 1979).
Regarding the arrangement of genital markings in the male
region, the new species is similar to P. taprobanae (Beddard,
1892) and P. kyhaensis (Thai, 1996) found in Vietnam in
having simple male pores and genital markings paired in
both spermathecal and male regions and being holandric.
However, the new species has two pairs of spermathecal
pores in 7/8/9 while P. kyhaensis has four pairs in 5/6/7/8/9
and P. taprobanae has only one pair in 7/8. The new species
also differs from P. kyhaensis in pre-clitellar setae being
sparser than post-clitellar (65–73 in viii, 92–96 in xxx),
genital markings mid-ventrally paired in xvii–xix, testes
sacs separated, last heart in xiii, and last micronephridia in
anterior face of 6/7. In contrast, P. kyhaensis has pre-clitellar
setae being much crowded than post-clitellar (126 in viii,
62 in xxv), seven pairs of genital markings in xvii–xxi (one
pair for each segment xvii, xx, xxi, and 4 pairs in xviii)
(Fig. 4), testes sacs connected, last hearts in xii, and last
micronephridia in anterior face of 7/8. P. medialis, new
species is also different from P. taprobanae in having genital
markings mid-ventrally paired in xvii–xix and last hearts in
xiii while P. taprobanae has genital markings paired in line
with male porophores and last hearts in xii.

Polypheretima tabhingensis Lam, Nguyen & Nguyen,
new species
(Fig. 3)
Type material. Holotype: 1 mature specimen (CTU-EW.185.
h01), natural forests (15°38′01.2″N, 107°43′42.1″E), Ta
Bhing Commune, Nam Giang District, Quang Nam Province,
13/3/2017, coll. Lam Hai Dang.
Paratypes: 3 mature specimens (CTU-EW.185.p02), same
data as for holotype; 6 mature specimens (CTU-EW.185.
p03) regenerated forests (15°38′10.4″N, 107°39′30.5″E), Ta
Bhing Commune, Nam Giang District, Quang Nam Province,
25/3/2017, coll. Lam Hai Dang.
Other material. 2 mature specimens (CTU-EW.185.04)
same data as for paratype (CTU-EW.185.p03).
Diagnosis. Small sized worm, length 80–85 mm, diameter
3.0–3.4 mm, 129–145 segments. Prostomium epilobous.
First dorsal pore in 12/13. Setal number: 85–89 in viii,
96–101 in xxx, 12–16 between male porophores in xviii.
Spermathecal pores lateroventrally paired in intersegmental

The new species is also somewhat similar to the bithecate
P. annamensis (Stephenson, 1931) and P. parataprobanae
(Thai & Nguyen, 1993 in Nguyen, 1993) found in Vietnam in
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Fig. 3. Polypheretima tabhinhensis, new species, holotype. A1, A2, ventral view of male pores region; B1, B2, spermathecae; C1, C2,
prostatic glands; D, testis sacs (ts) and seminal vesicles (sv); E, ventral view of spermathecal region; F, male pore cross section slide; G,
genital marking cross section slide; H, body wall cross section slide. Scale bar: 1 mm.
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Fig. 4. Polypheretima kyhaensis (Thai, 1996) redrawn following the original description (Thai, 1996). A, ventral view of male pore region;
B, lateral view of spermathecal region; C, spermathecae; D, testis sacs (ts), seminal vesicles (sv), and ovaries (ov). Scale bar: 1 mm.

furrows 6/7/8/9. Genital markings large, paired in 17/18,
and xix to xxi, in line with male porophores. Copulatory
pouches absent. Holandric.

markings in 17/18 and presetal xix–xxi in line with male
porophores.
Internal characters. Septa 5/6/7/8 thickened, 8/9/10 absent,
10/11/12/13 thin. Oesophageal gizzard in viii–x. Intestinal
origin at xv; caeca absent. Last hearts in xiii. Pharyngeal
micronephridia developed in anterior faces of 5/6/7. Lymph
glands absent. Typhlosole simple, lamelliform.

Description. External characters: Body cylindrical, small
size; length 80–85 mm, diameter 3.0–3.4 mm, weight
0.45–0.53 g, 129–145 segments. Body uniformly whitish
grey. Prostomium open epilobous. First dorsal pore in 11/12.
Setae perichaetine, short; pre-clitellar setae stouter and sparser
than post-clitellar setae; setal number: 85–89 in viii, 96–101
in xxx, 12–16 between male porophores in xviii. Clitellum
annular, xiv–xvi, dark brown, smooth, without dorsal pores
and setae. Female pore single, mid-ventral in xiv.

Spermathecae paired in vii–ix. Spermathecal ampulla small,
elongated oval-shaped; duct extremely reduced, somewhat
absent. Diverticulum much shorter than ampulla, directly
attached to the base of the spermathecal duct. Accessory
glands invisible.

Spermathecal pores lateroventrally paired in intersegmental
furrows 6/7/8/9. Two pairs of round, small genital markings
in ventral presetal ix and x. Male pores simple on conical
porophores in xviii, without copulatory pouches; ventral
distance between male porophores about 0.3× body
circumference. Three to four pairs of rectangle genital

Holandric. Testis sacs separated in x–xi, ventrally. Seminal
vesicles well-developed, paired in xi–xii. Ovaries in xiii;
oviduct invisible. Prostate glands poorly lobuled, paired in
xvi–xix; prostatic ducts long, cylindrical and coiled at distal
end. Accessory glands invisible.
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Entymology. Named after the type locality, Ta Bhing
Commune.

4. – Two pairs of genital markings in xvii and xix....................5
– One pair of genital markings in xix only........... P. insularis
5. – Spermathecal pores located dorsally. Diverticulum attached
to the base of the spermathecal duct.............. P. dorsotheca
– Spermathecal pores located ventrolaterally. Diverticulum
attached to the middle of the spermathecal duct...................
....................................................................P. mekongmontis
6. – Genital markings 3–5 pairs in the male region.. P. elongata
– Genital markings absent in the male region........................7
7. – Seminal chamber present. Openings of copulatory pouches
crescentic........................................................ P. cattienensis
– Seminal chamber absent. Openings of copulatory pouches
round.....................................................................P. militium
8. – Genital markings absent in the male region........................9
– Genital markings present in the male region....................12
9. – Spermathecae two pairs in vi-vii.......................................10
– Spermathecae one pair in vii or viii..................................11
10. – Four to six large setae on dorsum of vi...... P. grandisetosa
– Large setae absent............................................ P. colonensis
11. – Spermathecal pores in 6/7.............................. P. annamensis
– Spermathecal pores in 7/8....................... P. parataprobanae
12. – Spermathecal pores four pairs in 5/6/7/8/9...... P. kyhaensis
– Spermathecal pores three pairs in 6/7/8/9.............................
..........................................................P. tabhingensis sp. nov
– Spermathecal pores two pairs in 7/8/9..................................
................................................................ P. medialis sp. nov
– Spermathecal pores one pair in 7/8................P. taprobanae

Habitats. Polypheretima tabhingensis, new species, was
commonly found in natural forests (10–30 cm soil depth)
and regenerated forests (0–30 cm soil depth) in Ta Bhing
Commune.
Remarks. The new species is also keyed to the bifaria
species-group with characters of simple male pores,
spermathecal pores in intersegmental furrows, and holandry
(Easton, 1979).
The new species is fairly similar to P. kyhaensis (Thai, 1996)
reported from Nui Thanh District, Quang Nam Province in
holandry, simple male pores and the arrangement of genital
markings in the male pore region (Fig. 4). However, P.
tabhinhensis, new species, has three pairs of spermathecal
pores in 6/7/8/9, genital markings paired in 17/18 and
presetal xix–xxi, in line with male pores, last hearts in
xiii, testes sacs separated, spermathecal ducts extremely
short, somewhat totally reduced, and last micronephridia in
anterior face of 6/7. In contrast, P. kyhaensis has 4 pairs of
spermathecal pores in 5/6/7/8/9, genital markings paired in
xvii–xxi including 4 pairs in xviii, last hearts in xii, testes
sacs connected, spermathecae heart-shaped with short ducts,
and last micronephridia in anterior face of 7/8.
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Among bifaria-species group, the new species is also fairly
similar to P. sempolensis Easton, 1979 and P. monticola
(Beddard, 1912) in holandry and having simple male pores
and genital markings in the male region except in xviii.
However, P. tabhinhensis, new species has spermathecal
pores in 6/7/8/9 (vs. 5/6/7 in P. sempolensis and 5/6/7/8/9
in P. monticola). Furthermore, P. tabhinhensis, new species
differs from P. sempolensis in having last hearts in xiii (vs.
in xii) and absence of pseudovesicles (vs. presence in xiv). P.
tabhinhensis is distinguishable from P. monticola in having
short and robust diverticulum (vs. narrow and coiled).

LITERATURE CITED
Aspe NM & James SW (2015) New Polypheretima and Pithemera
(Oligochaeta: Megascolecidae) species from the Mt. Malindang
Range, Mindanao Island, Philippines. Journal of Natural History,
49(37–38): 2233–2256.
Beddard FE (1892) On some species of the genus Perichaeta (sensu
stricto). Proceedings of the Zoological Society of London,
1892: 153–172.
Beddard FE (1912) The Oligochaeta terricolae of the Philippines.
Part 1. The genus Pheretima. Philippine Journal of Science,
7: 179–203.
Center for International Forestry Research (CIFOR) (2013) CIFOR
Research Priorities 2013-2014. Center for International Forestry
Research (CIFOR). Bogor, Indonesia, 23 pp.
Easton EG (1979) A revision of the “acaecate” earthworms
of the Pheretima group (Megascolecidae: Oligochaeta):
Archipheretima, Metapheretima, Planapheretima, Pleionogaster,
and Polypheretima. Bulletin of the British Museum (Natural
History) Zoology, 35: 1–126.
Feldman AT & Wolfe D (2014) Tissue Processing and Hematoxylin
and Eosin Staining. In: Day C (ed.) Histopathology. Methods
in Molecular Biology (Methods and Protocols), Volume 1180.
Humana Press, New York. Pp. 31–43.
Hong Y & James SW (2011) New species of Pheretima, Pithemera,
and Polypheretima (Clitellata: Megascolecidae) from Kalbaryo,
Luzon Island, Philippines. Raffles Bulletin of Zoology, 59(1):
19–28.
Michaelsen W (1934) Oligochaeta from Sarawak. Quarterly Journal
of Microscopical Science, 77: 1–47.

Regarding the arrangement of genital markings, P.
tabhingensis, new species, is also similar to P. alba Nguyen,
2016 and P. elongata (Perrier, 1872), both from Vietnam,
and P. mindanaoensis Aspe & James, 2015 from Philippines
in having genital markings paired in xvii, xix–xxi (or xxii).
However, P. tabhinhensis differs from the other three
species in being bithecate in each thecal segment and having
spermathecal pores paired in 6/7/8/9 and no copulatory
pouches whereas the other species are polythecate with
copulatory pouches.
Key to Polypheretima species in Vietnam
1. –
–
–
2. –
–
–
3. –
–

Polythecate............................................................................2
Spermathecae paired.............................................................8
Spermathecae paired in vi and numerous in vii...P. cordata
Spermathecal pores in 4/5/6/7/8.................................P. alba
Spermathecal pores in 4/5/6/7..............................................3
Spermathecal pores in 5/6/7.................................................6
Genital markings absent in male region.........P. spiridonovi
Genital markings present in male region.............................4

578

RAFFLES BULLETIN OF ZOOLOGY 2018
Nguyen TT (2016) Two new earthworm species (Oligochaeta,
Megascolecidae) from Vietnam. Tap Chi Sinh Hoc, 38(4):
442–448.
Nguyen TT, Tran TTB & Nguyen AD (2014) Earthworms of
the ‘acaecate’ Pheretima group in Vietnam (Oligochaeta:
Megascolecidae), with description of a new species from the
Mekong delta. Zootaxa, 3866(1): 105–121.
Nguyen TT, Tran TTB & Nguyen AD (2015) Three new
earthworm species of the genus Polypheretima Michaelsen,
1934 (Oligochaeta: Megascolecidae) from Vietnam. Zootaxa,
3905(4): 593–600.
Nguyen TT, Trinh K-BT, Nguyen H-LT & Nguyen AD (2017)
Earthworms (Annelida: Oligochaeta) from islands of Kien Hai
District, Kien Giang Province, Vietnam, with descriptions of
two new species and one subspecies. Journal of Natural History,
51(15–16): 883–915.
Nguyen VT (1993) Some new species of earthworms of genus
Pheretima Kinberg, 1867 (Megascolecidae-Oligochaeta) from
Thua Thien-Hue, Vietnam. Tap Chi Sinh Hoc, 15(1): 5–8.

Perrier E (1872) Recherches pour servir à l’histoire des Lombriciens
terrestres. Nouvelles Archives du Muséum d’Histoire Naturelle
de Paris, 8: 5–198.
Rosa D (1891) Die exotischen Terricolen des k. k. naturhistorischen
Hofmuseums. Annalen des K. K. naturhistorischen Hofmuseums,
6: 379–406.
Stephenson J (1931) Oligochaeta from Burma, Kenya, and other
parts of the world. Proceedings of the Zoological Society of
London, 1931: 33–92.
Thai TB (1996) Description of five new species of the acaecate
earthworms of the genus Pheretima Kinberg in Vietnam and key
to the species of acaecate Pheretima recorded from Indochinese
area. Tap Chi Sinh Hoc, 18(1): 1–6.
Ude H (1932) Beiträge zur Kenntnis der Gattung Pheretima und
ihrer geographischen Verbreitung. Archiv für Naturgeschichte,
1: 114–190.

579

