WEFAY - BETFEMAECE, $23%, S5 111-125. 1860 £,
Bull. Fuji Women's College, No. 23, Ser, II:111-125, 1985,

A NEW SERIES OF STUDIES ON THE FRESHWATER AND
LAND PLANARIANS FROM TAIWAN
I. AN ADDITIONAL LIST OF LOCALITIES (1980-1984)

1), 2)

by
MASAHARU KAWAKATSU, KUANG YANG LUE, MASAYUKI TAKAI,
HIROSHI HORI, AKIRA MUTO, and SYOZO OSAWA

INTRODUCTION

Since the publication of the previous papers on the freshwater planarians from Taiwan (cf.
ICHIKAWA & KAWAKATSU, 1967 ; KAWAKATSU & IwAKI, 1968 ; KAWAKATSU, OKI, TAMURA, YAMAYOSHI,
LUE & Haciva, 1979), a considerable number of preserved specimens of freshwater and land planarians
collected in recent years by LUE and his students from various areas of Taiwan have been sent to KAWA-
KATSU for taxonomic study. Also sent by LUE to Dr. Iwashiro OKI and Mrs. Sachiko TAMURA were a
number of living specimens of freshwater planarians from several localities in Taiwan for chromosomal
studies.

In the autumn of 1984, the present five Japanese authors visited Taiwan to collect freshwater
planarians in cooperation with LUE under the project of the “Effect of Geographical Isolation on the
Evolutionary Rate of Nucleotide Substitutions — 5S rRNA Sequence of Freshwater Planarians in Tai-
wan”. The samples of freshwater and land planarians obtained were also employod for studies of molec-
ular biology, taxonomy and karyology. Japanese authors have obtained valuable knowledge of the ecolo-
gical nature of planarian habitats in tropical and subtropical regions in Taiwan.

At this time only the results of the taxonomic and karyological studies on planarians from
Taiwan will be published in this series. Papers on the molecular biology of the 1984 project will be pub-
lished elsewhere.

This first report of the present series is primarily an additional list of localities and specimens
of freshwater and land planarians collected and now preserved in KAWAKATSU’s laboratory, together
with eight sketch-maps showing their localities. Photographs showing some of the localities where the
samples for the 5S rRNA sequences were collected are also given (see also KAWAKATSU, TAKAL, HORI,
Muto, Osawa & LUE, 1985, p. 6, figs. 4-9). '

AN ADDITIONAL LIST OF SPECIMENS AND LOCALITIES (1980-1984)

The foliowing are the data of the samples obtained from Taiwan after 1980. This additional
list follows the previous one (cf. KAWAKATSU, OKI, TAMURA, YAMAYOSHI, LUE & HAGiya, 1979, pp.

1) This study was supported in part by a Grant-in- Aid for Scientific Reserach from the Ministry of Education, Japan (No.
59041031).

2) Preliminary report of some of the works in this series was presented at the 56th Annual Meeting of the Zoological Society
of Japan held in Tékyd on October 10-12, 1985 (KAWAKATSU, OKI, TAMURA, LLUE, TAKAI, HORI, MUTO & OSAWA, 1985).
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Fig. 1. Sketch-map of Taiwan, showing main rivers and mountains with an elevation of over
2000 meters above sea level (small, solid triangulars). Localities of Dugesia japonica
japonica where the samples for the 5S rRNA sequences were collected are also shown.
1, Uulai; 2, Mt. Alishan ; 3, Lushan ; 4, the Kenting National Park.
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59-65 ; Station Nos. 1-34). The Specimen Lot Numbers given for each stock are a number registered in
KAWAKATSU's fixing notebook according to his permanent recording system. The localities are described
according to the Chinese pronunciations (Chinese letters in parentheses).

Figure 1 shows a general topography of Taiwan with the locations where freshwater planarians
were collected by the authors in the autumn of 1984. Enlarged sketch-maps showing these localities are
also shown in Figures 3 to 7. All of the localities of freshwater and land planarians listed here are shown
in the sketch-maps of Figures 2 and 8, respectively. The localities are arranged from north to south and
from lowland to highland.

FRESHWATER PLANARIANS

No. 35. Specimen Lot No. 1755. Dugesia japonica japonica (asexual specimens). Living speci-
mens were pale brown above; 5~8mm long and 0.5~1mm wide. The animals were fixed with Bouin’s
fluid. Locality : Two narrow streams of the Yangming Park or Grass Mountain in the vicinity of Taipeli
(RALT AR ; Bl (alt. 300 ~400m). September 28, 1984 (water temp., 23~25C). Coll. M. KAwA-
KATSU, M. TaAKAIL, H. Horl, A. MUTO and S. OSAWA.

No. 36. Specimen Lot No. 1743. Dugesia japonica japonica (asexual specimens). Fixed speci-
mens with Bouin’s fluid were pale brown above ; 8 ~10mm long and 1mm wide. Locality : A narrow stream
at Yenliao, Taipei-hsien County (& Jt#AESR) (alt. 50m). March 5, 1981. Collected by one of students of
LUE’s laboratory.

No. 37. Specimen Lot No. 1739. Dugesia japonica japonica (asexual specimens). Fixed speci-
mens with Bouin’s fluid were pale brown above ; 5~8mm long and 1mm wide. Locality : A narrow stream
at Shenk'eng, Taipei-hsien County (EALERZRIT) (alt. 100m). March 1, 1981. Coll. K.-Y. LUE.

No. 38. Specimen Lot No. 1741. Dugesia japonica japonica (asexual specimens). Fixed speci-
mens with Bouin’s fluid were pale brown above ; 5~ 8mm long and 1mm wide. Locality : A mountain stream
at Pinglin, Taipei-hsien County (EALERFEM) (alt. 200m). April 12, 1981. Coll. K.-Y. LUE.

No. 39. Specimen Lot No. 1744. Dugesia japonica japonica (asexual specimens). Fixed speci-
mens with Bouin's fluid were pale brown above; 8 ~10mm long and 1mm wide. Locality : A mountain
stream of Mt. Houk engtzu-shan, Taipei-hsien County (& Jt¥&EHTF 1) (alt. 200m). April 12, 1981. Coll.
K.-Y. LUE.

No. 40. Specimen Lot No. 1740. Dugesia japonica japonica (asexual specimens). Fixed speci-
mens with Bouin’s fluid were dark brown above with a dark middorsal longitudinal line ; 5~10mm long
and 1mm wide. Locality : A mountain stream of the Wawa Valley, Taipei-hsien County (ZdtBfiEtt %)
(alt. 250m). April 12, 1981. Coll. K.-Y. LUE.

No. 41. Specimen Lot No. 1754. Dugesia japonica japonica (asexual specimens). Living speci-
mens were pale brown above with a shghtly dark middorsal line; 12~15mm long and 1.5~2mm wide.
Several specimens were fixed with Bouin's fluid ; the remaining specimens (over 2000) were fixed with
95% ethanol (samples for the 53 rRNA sequence). Locality : A narrow mountain stream alongside of a
road at Uulai, Taipei-hsien County (EItBRE3K) (alt. 420~ 480m). September 26, 1984 (water temp.,
23~247C). Coll. M. KAWAKATSU, M. TakKal, H. Hori, A. MuTo, S. Osawa and K.-Y. LUE. Cf. Station
Nos. 13 and 14 in the previous paper.

No. 42. Specimen Lot No. 1697. Dugesia japonica japonica (sexual and asexual specimens).
Fixed specimens with Bouin's fluid were pale brown above ; 13 ~20mm long and 3.5~ 4mn wide. Locality :
A mountain stream of the Nanhu Creek, Moogan-anbu, Yilan-hsien County (& Mi¥%AI 53R R #1R) (alt.
2000m). July 20, 1982. Coll . K.-Y. LUE and Mr. K.-Y. LIN.
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Fig. 3. Enlarged sketch-map of the Uulai region, showing the localities of Dugesia japonica japonica
(large, solid triangulars, Specimen Lot No. 1754).

Fig. 2. Sketch-map of Taiwan, showing the localities of Dugesia japonica japonica obtained after
1980. Large, solid triangulars indicate the localities where sexually mature specimens were
obtained ; open triangulars indicate the localities where non-sexual specimens were obtained.

Specimen Lot Nos. see the section “An Additional List of Specimens and Localities (1980-
1984)".
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No. 43. Specimen Lot No. 1696. Dugesia japonica japonica (sexual and asexual specimens).
Fixed specimens with Bouin's fluid were pale brown above with a dark middorsal line ; 15mm long and
4mm wide. Locality : A mountain stream near Nanhu Cottage, Mt. Nanhu-tashan, Yiilan-hsien County
(EMSmEEIRIL, ##lIE) (alt. 3350m). July 18, 1982. Coll. K.-Y. LUE and Mr. K.-Y. LIN.

No. 44. Specimen Lot No. 1745. Dugesia japonica japonica (asexual specimens). Specimens
fixed with Bouin’s fluid were dried when received. The same locality as Station No. 43. August 8, 1981.
Coll. K.-Y. LUE.

No. 45. Specimen Lot No. 1698. Dugesia japonica japonica (asexual specimens). Fixed speci-
mens with Bouin's fluid were pale brown above ; 10~12mm long and 2mm wide. Locality : A stream run-
ning through the Wulin Farm, a tributary of the Tachia-hsi River, Mt. Hsiieh-shan, Taichung-hsien
County (EBEFRERECPERL, KEEFH) (alt. 2000m). July 21, 1982. Coll. Mr. K.-Y. LIN.

No. 46. Specimen Lot No. 1746. Dugesia japonica jeponica {asexual specimens). Fixed speci-
mens with Bouin's fluid were pale brown above ; 10~15mm long and 1.5~3mm long. Locality : Lianghua
Pond alongside of the Central East-West Cross Highway, Hualiang-hsien County (TEMIRRIITEH, HFEHE
TY2B&) (alt. 1100m). June 25, 1983. Coll. K.-Y. LUE.

-No. 47. Specimen Lot No. 1747. Dugesia japonica japonica (asexual specimens). Fixed speci-
mens with Bouin’s fluid were pale brown above with an indistinct middorsal line ; 10 mm long and 2mm
wide. Locality : A mountain stream near Chilai Cottage No. 1, Mt. Chilai-chushan, Hualiang-hsien County
(TEMRFT s E 1L, ZFSEATIEE) (alt. 2800m). August 8, 1983. Coll. K.-Y. LUE.

No. 48. Specimen Lot No. 1762. Dugesia japonica japonica (asexual specimens). Living speci-
mens were pale brown above with a dark middorsal line ; 10 ~15mm long and 2 ~2.5mm wide. The animals
were fixed with Bouin's fluid. Locality : A mountain stream of the Nanshan-hsi Valley, Nantou-hasien
County ( #$%M i 1L#) (alt. 850m). October 3, 1984 (water temp., 22°C). Coll. M. TaKAI, H. HoORI, A.
MuTto, S. Osawa and Mr. M.-C. Do. Cf. Station No. 21 in the previous paper.

No. 49. Specimen Lot No. 1760. Dugesia japonica japonica (asexual specimens). Living speci-
mens were pale brown ; 10mm long and 1mm wide. The animals were fixed with Bouin’s fluid. Locality :
A wide stream of a tributary of the Choshui-hasi River, near Lushan Hot Spring, Nantou-hsien County
(AR IR R, KR I) (alt. 1100m). October 2, 1984 (water temp., 227C). Coll. M. KAWAKATSU,
M. TAKAIL, H. Hori, A. MuToO, S. OsAwA and Mr. M.-C. Do. Cf. Station No. 23 in the previous paper.

No. 50. Specimen Lot No. 1761. Dugesia japonica japonica (asexual specimens). Living speci-
mens were dark brown above with a dark middorsal line; 15~18mm long and 2.5~3mm wide. Several
specimens were fixed with Bouin's fluid ; the remaining specimens (over 2000) were fixed with 95%
ethanol (samples for the 55 rRNA sequence). Locality : An artificial tank fed by pumped-up underground
waters located in a play ground of Lushan Hot Spring, Nantou-hsien County (Bi4%BRGEE (LB 5, T Kl
&35) (alt. 1200m). October 2, 1984 (water temp., 20°C). Coll. M. KAWAKATSU, M. TaKAI, H. Hori, A.
Murto, S. Osawa and Mr. M.-C. Do.

No. 51. Specimen Lot No. 1742. Dugesia japonica japonica (asexual specimens). Fixed speci-
mens with Bouin’s fluid were dark brown ; 8mm long and 1mm wide. Locality : A stream of the Shanlin
Creek, the Mt. Alishan area, Chiai-hsien County (ZEFMEM B IF2MEE) (alt. 1500m). April 27, 1981.
Coll. K.-Y. LUE. )

No. 52. Specimen Lot No. 1759. Dugesia japonica japonica (sexual and asexual specimens).
Living specimens were dark brown above with a middorsal line; 15mm long and 3mm wide. The animals
were fixed with Bouin’s fluid. Locality : A narrow stream near Shouch’én-kung Temple, Mt. Alishan,
Chiai-hsien County (FEFRHRM B4 E) (alt. 2100m). September 29, 1984 (water temp., 18°C). Coll.
M. KAWAKATSU and M. TAKAL.
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No. 53. Specimen Lot No. 1757. Dugesia japonica japonica (sexual and asexual specimens).
Living specimens were blackish brown above with an indistinct whitish middorsal line : dark below ;
15~18mm long and 2.5~ 4mm wide. Several specimens were fixed with Bouin’s fluid ; the remaining speci-
mens (over 3000) were fixed with 95% ethanol (samples for the 5S rRNA sequence). Locality : A moun-
tain stream running through a wasabi field near Chiehmei-T an Ponds, Mt. Alishan, Chiai-hsien County
(SEFENRBT B Lk B8 ) (alt. 2200m). September 29, 1984 (water temp., 13~14C). Coll. M. KAWAKATSU,
M. Takal, H. Hori, A. MuTO, S. OsawA and Mr. S-H. CHEN. Cf. Station No. 25 in the previous paper.

No. 54. Specimen Lot No. 1756. Dugesia japonica japonica (sexual and asexual specimens).
Living specimens were blackish brown above with an indistinct middorsal line ; dark below ; 15~18mm

121°05' 121°10' 121°15'

Fig. 4. Enlarged sketch-map of the Lushan area, showing the localities of Dugesia japonica japonica
(large, solid triangulars, Specimen Lot Nos. 1760-1762).
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long and 2.5~ 4mm wide. Several specimens were fixed with Bouin's fluid ; the remaining specimens (over
3000) were fixed with 95% ethanol (samples for the 5S rRNA sequence). Locality : A narrow mountain
stream alongside of the Alishan Forest Recreation Road, Mt. Alishan, Chiai-hsien County ( 3L B
LUt 45 IR ) (alt. 2250 m ). September 28 and 29, 1984 (water temp., 13~157C). Coll. M. KAWAKATSU,
M. TAKAL, H. Horl, A. MuTo, S. Osawa and Mr. S.-H. CHEN. Several live specimens from this locality
collected by LUE in December of 1984 were sent to the laboratory of Dr. OKI and Mrs. TAMURA for
chromosomal analysis.

No. 55. Specimen Lot No. 1758. Dugesia japonica japonica (sexual and asexual specimens).
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Fig. 7. Enlarged sketch-map of the Kenting National Park region, showing the localities of Dugesia
Japonica japonica (large, solid triangulars, Specimen Lot. No. 1763).
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Living specimens were blackish brown above with an indistinct middorsal line ; dark below ; 15~18mm
long and 2 ~4mm wide. They were fixed with Bouin’s fluid. Locality : A mountain stream near the Alishan
Railway, Mt. Alishan, Chiai-hsien County (FEZRBRIE ILE LSGERER) (alt. 2270m). September 29,
1984 (water temp., 12~147T). Coll. M. KAWAKATSU, M. TAKAI and Mr. S.-H. CHEN. Cf. Station No. 26
in the previous paper.

No. 56. Specimen Lot No. 1784. Dugesia japonica japonica (asexual specimens). Fixed speci-
mens with Bouin’s fluid were pale brown above with an indistinct dark middorsal line ; 10mm long and 1 mm
wide. Locality : A mountain stream of Mt. Peinan-chushan, Kaohsiung-hsien County (#8815 32 (LR
) (alt. 3000m). January 23, 1984. Coll. K.-Y. LUE.

Nos. 57 and 58. Specimen Lot No. 1763. Dugesia japonica japonica (asexual specimens). Living
specimens were pale brown above with an indistinct whitish middorsal line; 12~13mm long and 1.5mm
wide. Several specimens were fixed with Bouin’s fluid ; the remaining specimens (over 2500) were fixed
with 95% ethanol (samples for the 5S rRNA sequence). Localities: A stream of the upper part of the
Kangk'ou-hsi River (3 asexual specimens only) (No. 57 ; RHRMAADR EH),; A shallow stream fed by
underground waters running through the front garden of Kentingpin-kuan Hotel, Pintung-hsien County
(No. 58 ; FRHRASE T FAIRIEE /1N (alt. 100m). October 6, 1984 (water temp., 24.5~27TC). Coll. M. Ka-
WAKATSU, M. TAKAI, H. Horl, A. MuTO, S. Osawa and K.-Y. LUE.

The latter of two localities was at first discovered by Mr. Morio HAGIYA in 1975 (cf. KAWA-
KATSU, OKI, TAMURA, YAMAYOSHI, LUE & HAGIYA, 1979, p. 64, Station No. 31). Several live specimens
from this locality were brought into the laboratory of Dr. OKI and Mrs. TAMURA by KAWAKATSU when
he returned in Japan (October 8, 1984). The results of the chromosomal analysis of animals from Mt.
Alishan and Kentingpin-kuan Hotel localities will be published in the near future as one of the present
series (an English abstract of the preliminary note is printed in Zool. Sci., vol. 2, p. 1004).

Land Planarians

No. 59. Specimen Lot No. 1695. Bipalium sp. 1 (a single asexual specimen). Fixed specimen
with Bouin’s fluid was pale yellowish brown above with 3 longitudinal stripes ; with 2 longitudinal stripes
below ; 32mm long and 2mm wide. Locality : Campus of the College of Science, National Taiwan Normal Uni-
versity, Taipei (& b7 37 & 8% 0f @SR B) (alt. 25m). July 9, 1982. Coll. K.-Y. LUE.

Although LUE sent to KAWAKATSU several live specimens of this species in the spring of 1980,
they were disintegrated when received.

No. 60. Specimen Lot No. 1753. Bipalium sp. 2 (a single asexual specimen). Living specimen
was pale yellowish brown above with a single, middorsal longitudinal stripe; without stripes below ;
lateral margins of the body slightly serrulate; 62mm long and 2.5mm wide. The animal was fixed with
Bouin’s fluid. The remaining twenty living specimens kept in LUE's laboratory were fixed with 95%
ethanol (samples for the 5S rRNA sequence). Locality : Campus of the College of Science, National Tai-
wan Normal University, Taipei (&b 78 30 &8 6H &5 k2242 B) (alt. 25m). September, 1984. Collected by
one of students of LUE’s laboratory.

No. 61. Specimen Lot No. 1694. Bipalium sp. 1 (a single asexual specimen). Externally, this
specimen fixed with Bouin's fluid is identical with Bipalium sp. 1 from the Station No. 59; 113mm long

Fig. 8. Sketch-map of Taiwan, showing the localities of seven species of land planarians ( Bipalium
spp.). For Specimen Lot Nos. see the section “An Additional List, etc.”.
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and 2.5mm wide. Locality : Shinting, Taipei-hsien County (Z:3tERFEE) (alt. 100m). June 27, 1982. Coll.
K.-Y. LUE.

No. 62. Specimen Lot No. 1749. Bipalium sp. 3 (a single sexual specimen). Fixed specimen
with Bouin's fluid was pale yellowish brown above with 5 longitudinal stripes ; with 2 longitudinal stripes
below ; 52mm long and 2.5mm wide. Locality : The vicinity of Lianghua Pond alongside of the Central
East-West Cross Highway, Hualiang-hsien County (TEESfGHITEA, HFERTIT28%) (alt. 1100m). june 25,
1983. Coll. K.-Y. LUE.

No. 63. Specimen Lot No. 1750. Bipalium sp. 4 (a single sexual specimen). Fixed specimen
with Bouin's fluid was pale yellowish brown above with 2 wide lateral and 2 thin middorsal longitudinal
stripes ; without stripes below ; lateral margins of the body slightly serrulate ; 25mm long and 3.5mm wide.
Locality : The vicinity of Chili Cottage at 3260 meters elevation, Mt. Houhuan-shan, Hualiang-hsien
County (TEMRRSERILATRE, 3260 2R ILE) (alt. 3200m). August 8, 1983. Coll. K.-Y. LUE.

No. 64. Specimen Lot No. 1693. Bipalium sp. 4 (a single sexual specimen). Externally, this
specimen fixed with Bouin's fluid is identical with Bipalium sp. 4 from the Station No. 63; 29mm long
and 4mm wide. Locality : Mt. Alishan, Chiai-hsien County (FEFEEEFTRE L) (alt. 2100m). June 21, 1982.
Coll. K.-Y. LUE.

No. 65. Specimen Lot No. 1751. Bipalium sp. 5 (a single sexual specimen). Fixed specimen
with 3% formalin solution was blackish grey above and below ; 92mm long and 9mn wide. Locality : Mt.
Alishan, Chiai-hsien County (FEFEEEMTE (L) (alt. 2100m). November 9, 1983. Coll. K.-Y. LUE and Mr.
K.-S. CHUANG.

No. 66. Specimen Lot No. 1752 A. Bipalium sp. 6 (a single sexual specimen). Fixed specimen
with Bouin's fluid was yellowish orange brown above with a pair of brown deltaid marks on the head
plate and with a blackish brown longitudinal stripe on both sides of the body; without stripes below ;
31mm long and 4mm wide. Locality : The vicinity of Takui-hu Lake or Big Ghost Lake, Mt. Wut'ou-shan,
Pintung-hsien County ( B IRBAFFIRILA ) (alt. 2280m). January 24, 1983. Coll. K.-Y. LUE.

No. 67. Specimen Lot No. 1752B. Bipalium sp. 7 (a single sexual specimen). Fixed specimen
with Bouin’s fluid was pale grey above and below ; lateral margins of the body slightly serrulate ; 23 mm
long and 3mm wide. Locality : The vicinity of Takui-hu Lake or Big Ghost Lake, Mt. Wut’ou-shan, Pin-
tung-hsien County (FRHURFETE LA RH)) (alt. 2280m). January 24, 1983. Coll. K.-Y. LUE.
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Fig. 9. Photograph showing one of the Uulai localities of Dugesia japonica japonica.

Fig. 12. Photograph showing the Kentingpin-kuan Hotel locality of Dugesia japonica japonica. The
stream is fed by underground waters.
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Fig. 10. Photograph showing one of the Mt. Alishan localities of Dugesia japonica japonica.

Fig. 11. Photograph showing one of the Lushan localities of Dugesia japonica japonica. Planarians
were abundant in an artificial water tank fed by pumped-up underground waters.
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L, AHEZ EEIE®RTH,
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