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Chtonobdella GrUbe, 1866
Distribution: - Australia; New Guinea (Mann. 1962)

1 chtonobdela biineata (Richardson, 1975)
Quaesitobdella bilineata RICNAIASON, 1975
Distribution: - common in central and northern New South Wales (Richardson. 1975)
- central and northern New South Wales (common) (Sawyer. 1986)

Specimen: - (holotype) Gibraltra Range National Park, near Needles, Northern New
d %89%|§y\%/3|es «Austral?gr? Museum, Sydney: No.  5425> (Richardson.

2. Chtonobdella bilobata (Moore, 1946)
Haemadipsa bilobata M0OIE, 1946
Fijibdelia bilobata (VIOOTE, 1940)
Distribution: - Fiji. Oceania (Soos. 1967; Richardson. 1975)
- known only from Fiji (Sawyer. 1986)

Specimen: - (holotyne) Ovalau, near Vuma. Fiji Islands, 800-1000 ft.<Bernice p.
d ?sk%p!\)useum, Hani, BBV RIS El\/leyer, 195) d

3. chtonobdelia limbata (Grube, 1866)
Hirudo limbata Grube, 1866
Chtonobdella (Geobdella) australiensis Lambert, 1899
Haemadipsa limbata Blanchard, 1917
Distribution: - Darringo, New South Wales (Moore. 1944)
- East and Southeast Australia (Soos. 1967)

- Ngar erdne , from the Upper Richmond River, northern N.S.W..
Queerisland (Blanchard. 1917 cited in Richardson, 1968)

- (](?9h6t§)nobdella australiensis) Mt Clyde, (SOUthem) NSW (RIChardSOH

- vicinity of Sydney, New South Wales (Richardson. 1974b, 1975)
- New Zealand (Richardson, 1979)
- near Sydney, N.s.w. (type locality) (Sawyer. 1986)
Specimen: - Dorrigo (Darringg;, New South Wales <BMNH> (Moore, 1944 cited in
narason, 19

Richardson,
= (Chtono australiensis e S eCImen <<NatI0na| Museum Of
Victoria> (Richardson 196%3)(typ pcimer)
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- New Zealand? (probably Australia) <USNM No.I74> (Richardson, 1979)
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4. chtonobdella nigra (RiChardson, 1974)
Amicibdella niger RIChardSOH 1974

Distribution: rz rltC egrs(sg(r)rr]] Ql% ierBIand Cairns to Townsville, coastal in the Tablelands

- north Queensland (Sawyer, 1986)

Specimen: %Bes ecimen Hertéerton Range, North ueenslanf[ rassy forest %200
ueens qh MuseunyNo. G 53 Austra Museum, Sydney:
No. 4305> (Richardson, 1974b§

5. chtonobdelia whitman! (Lambert, 1899)
Geobdella whitmani Lambert, 189
Jaabdella whitmani (Lambert, 1899)
Distribution; - Woombye, Queensland; New South Wales (Richardson. 1968)

- M. Lamington National Park, M. Glorious, south-gastern Queensland:
north from Brishane to Maryborough, Fraser Island (Richardson, 1975)

- Queensland (Sawyer. 1986)
Specimen: - (type specimen) <National Museum of Victoria> (Richarcson, 1966)

Diestecostoma Vai”ant, 1890
Distribution; - Mexico; Guatemala (Mann, 1962)

1 piestecostoma magna Moore, 1945
Distribution: - Mexico and Central America (Sawyer, 1986)

2. Diestecostoma mexicana (Baird, 1%9)
Distribution: - Mexico and Central America (Sawyer, 1986)

3. Diestecostoma octoannulata Moore, 1964
Distribution: - Mexico and Central America (Sawyer, 1986)

4. piestecostoma trujillensis Ringuelet, 1976
Distribution: - South America: coastal Peru (Trujillo) (Sawyer, 1986)

Domanibdella RiChardson, 1974

1 bomanibdelia palmyrae (RiChardson, 1975)
/dbessebdella palmyrae RIChardSOH 1975

Distribution: Palnwradé%lﬁnd 9an atoll in the Qut-lying Group (Line Islands), Oceania

knovvn only from Palmyra ls., Line Islands (Sawyer, 1986)



Specimen:
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ﬁ-|0|0 e) crawlln 0N Touretortia NEAT shore <B. p. Bishop Museum,
ono qu No. 208 (separated as specimen “A”)> PRlchardson 1975)

2. Domanibdella parva (Moore, 1944)
Chtonobdella parva |\/|00re, 1944
Eucryptobdella parva (MOOI’G, 1944)

Distribution:

Specimen:

Type locality:

- Tatarii, . Santo, New Hebrides, 4000 ft. (Moore, 1944)
- New Hebrices (Sous. 1967; Richardson. 1975)
- known only from New Hebrides (Sawyer, 1986)

(hoIo ¢) Tatarii, . Santo, New Hebrides, 4000 ft <BMNH No.
1934:36.30> (Meyer. 1968)

. Santo, New Hebrides, 4000 ft. (Moore. 1944)

3. Domanibdella solomoni (Richardson, 1975)
Sibdella solomoni RIChardSOH, 1975

Distribution:

Specimen:

- New Britain, Papuan Division (Richardson. 1975)

-New Britain (Sawyer, 1986)

(holotyne) Yalom, 35 km SE of Cape Lambert, New Britain, 1000 m
<Zootyc%lske Museum Kobenhavn>p (Richardson, 1975)

4. Domanibdella tristriata (G oddard, 1910)
Geobdella tristriata Goddard, 1910
Chtonobdella tristriata (G000rd, 1910)
Haemadipsa noxia Blanchard, 1917
Haemadipsa papuensis BlANCNArd, 1917
Domanibdella noxia (BIanchard, 1917)
Domanibdella papuensis (Blanchard 1917)

Distribution:

gemadpes goxn nd Ha ema i ensisy Moroko, infand from Port
19%3 a(wed com Srmanon (B fancha 191? cited In Richardson.

- New Guinea (Sods, 1967)
- Fife Bay, British New Guinea (Richardson, 1974c, 1975)
- Papua New Guinea (Sawyer. 1986)

- New ,Grinea gFlfe BaY4[E? 30 . 531°01 EJ Brown River: 2Vogelkop;

Bundr [5°45'S: 145°14F], 1700 m.) (van der Lande. 1994)
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Haemadipsa Temert, 1890

Distribution: - South East Asia from Indja to, China, Japan, Philippines, Borneo, New Guinea,
Madagascar anc[ geycm\es Mann, ]] 3 U

1. Haemadipsa cochiniana (M oore, 1927)
Haemadipsa zeylanica cochiniana MOOFG 1927

Distribution: - southern Ind|g 5E)Co?thl State, Nilaiis Hills, Madras, N. Kanara, and
Bombay), ( FMoore

- South India (Soos. 197)

- common In extreme southern part of India, extending north on the western
coast to Bombay: 0-1100 m (Sawyer, 1 9863 :

Specimen: - (holotype) Kavalal Coch fate India <Zoological Survey of Indian,
d %ala%% W 1> (Moore, 1927 %/Ieyer 96%

gty espemmen) Cochm State, India <USNM No.36308>; ngms West
es. 3500 ft, <U !\ZM No. 36309> North Kanara district, Bombay
<USNM No.36310> (Meyer, 19681

2. Haemadipsa marmorata (Richardson, 1975)
Keibdella marmorata RIChardSOH 1975 RIChardSOFI 1975

Distribution: Ke| Islands, Arafura ;ea between the western end of New Guinea and the
Northern Territory of Australia (Richardson. 197 3

- known only from Kel Island, Arafura Sea (Sawyer. 1986)
Specimen: - (hol Kei Islands <Universitets Zoologiske Museum, Kobenhavn>
d Ri&tgptgon 197%{‘ !

3. Haemadipsa montana M oore, 1927

Distribution: - near Kukkal, Palni Hills, southern India, 5500-6500 ft. (Moore, 1924)

-Kukkal Palni H|II%t Mahdr State, India, 5500-6500 ft.: near Darh (?Im%
Indlia, 7000 Phadma Chen. 7000 ft ?]nd Gantok, 5? 0ft
F—ll? 4Mount Fverest Expedltlon)g Sukll, on the east side of t

Is, Burma, 2100 ft. (Moore, I

- North India; Burma (Soos, 1967)
- PGaAmajua,gg)%rjeeling District, West Bengal, 2250 m. (Mukherjee and

e Dawna

- Bu)rma Hills; south)ern India; Himalayas: usually 2000-2700 m. (700-3000

(Sawyer, 1986
Specimen: - ef eumen near Kukkal Palni Hills, Madras, Indig, 55?0 -6500 ft
ical Strvey of Indian, Calcutta, Ind|a /I 139071; USNM

No.36318, 36395> (Moore, 1927 Meyer. 1968)

(3.1) Haemadipsa montana annulate Raj and Gladstone, 1981
Distribution;

(3.2) Haemadipsa montana montana M oore, 1927
Distribution:
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4 Haemadipsa ornata IMbore, 197

Distribution:;

Specimen

%Tol g e) Ghumti, Dar’eellnsti I\ﬂ
Indian, Calcutta, Indla: ZST ZEV 4875/7>'(Moore, 1927: Meyer, 1
- (paratype) Assam, India <USNM No.36319, 36320> (Meyer. 1968)

- Darjeeling and especially in Assum, India, 150-3000 ft. (Moore, 1927)
- Indlia; Nepal (Sods, 1967)
- I%astern India (parncsllar in Assam and in the North East Frontier Are)

Keegan et ar.. 198

- Eastern H|m3 ?gas Darjeellrsg, North East Frontier, and especially Assam:

500-1000 m.) (Sawyer, "1

District. India, 3000 ft. <Zoological Surve

5. Haemadipsa picta Moore, 1929

Distribution:

Specimen:

-(grne Stk Miseims (Moore;”1929)
- South of Kuching, Sarawak <Ind|an Museum N0.3957> (Moore, 1929)
(%%% specimen) Sarawak, British Borneo <USNIM N0.36324, 36325,

- Sarawak &Mt Poi, 2000 ft. 6!thbIPennssen 3000 ft.: Mt. Dulit SFOOft M.

Matang; Pamabo ‘Range; Kalabit country, 3000 ft. (Moore, 192

Y

- Sarawak (Moore. 19353)
- M. Matan %arawak Kenokok. M. Kinahalu, 200% -4000 ft.: Lumu

Lumu, 5500 ft. Marei Parel, 6000 ft. (Moore. '19350)

- Gunong Pulai, Johore; Bentong, Pahang (Malay Peninsular) (Moore, 1938)
- Klang Gates, Federated Malay States (Moore, 1944)

- Sabah (Audy and Harrison, 1954 cited in Sawyer et ai, 1982)

-tFe forests round the head of Sandakan Harbour, Bomeo, at sea level

Srmythies, 1959

- Sarawak; Malay Peninsula (Sobs. 1967)
- Blg%%l (Upper Rampayoh Falls, Temburong Hill Hut area) (Sawyer at ia..

- Malay Peninsula; (?)Celebes and Bomeo: 700-1300 m. (Sawyer. 1986)

e specimen) Mt Matan (Mattang) \West of Kuching, Sarawak, British

b, 36327, 36328, 36329, 36330> (Meyer. 1968)

- Malay States and Sarawak <BMNH> (Keegan it in.. 1%8)
A}sg%%r}] India (doubtful identity) USNM No.20708> (Keengan e ai,

6. Haemadipsa sylvestris Blanchard, 1894

Distribution:

- Sumatra . (Blanchard. 1897)
- the mountains of Java and Sumatra; Tonkin (sea-level) (Blanchard cited in

Moore” 192

- \%es from Assezm an% Burma tg Tonkin: the mountains of Sumatra and

0-5000 ft. (Srnythies. 1959

- China (Song and Yang. 1978 cited in Sawyer, 1986)
- not know for certain from Borneo (Sawyer e /. 1982)
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@1 Haemadipsa syivestris interrupta IMbore, 195

Distribution; - Koh Chang, Siam, in the forest; Bienhoa, Cochin-Ching; Kuala
tiution Legap, Plgs Vgipey anrq Sungal PErsa Perak %Moore 1935

- Temerloh, Bukit Chrntamanr near Bentong and Jungle near Sungai
Lembing, Pahang (Moore. 1 %

- Sungei Lui, Ulu Langat, Federated Malay States (Moore. 1944)
- Iil%sé7l)ndia; Burma; Thailand; Vietnam; Malay Peninsula (Sobs.

Bren Hoa Cochrn China (Vietnam): Kuala Legap and Sungei
|< ak Malaya: Trennganu, Malaya; S 8er Lui, Ulu Langat,
Malaya (Moore d in Kesgan er .. 19683

Mal%/ Peninsula and probably Java and Sumatra (Sawyer et a:..

- Malay Peninsula; Thailand; Indo-China; probably Java and
Sum trap Sawyer, 1 985

Specimen; - Bienhoa, Cochin-China <USNM No.I123/397> (Moore, 1935b)
&pa rge KoSr Chang, Thailand, in forest XUSNM No.36341>

ara e) Trengganu, North Malay Peninsula <USNM
T TN e o

Malay States <BMNH> (Keegan er in.. 1968)
- Bl|9eg8 ﬂ-loa, Vietnam; Perak, Malaysia USNM> (Keegan et a1,

Type locality: - Koh Chang, Siam (Moore, 1935h)

6.2 Haemadipsa sylvestris sylvestris Blanchard, 1894

Distribution: - North-eastern India (Assum and Bengal): Lower Burma: 0-5000
ft. (Moore, 192 ( )

- Sumatra; Java; Borneo; Tonkin; Burm; India (Sous. 1967)
- Nakorn Sawan, Thailand (Keegan ei a1. 1968)

- North-gast India (especially abundant in Assam) throughout
Burma to Thaﬁl rrdp(Sa er. 1 93 Jthoug

nks of rive [Buchi Rapati], Inner Terai: the banks of
r? qha Kathma;a du vaIIe)% %rl[esemann and Sharma,

Specimen: Madras India <BMNH> (Moore. 1927)
- Phadma Chen, Burma <BMNH> (Keegan ei ..., 1968)
- Rangoon, Burma; Assam, India <USMN> (Keegan ei a1, 1968)
ity: - Carin (Karenni) Mountains, Lower Burma, 1000 m. (3000 ft,
Type localty: -Gt e S00)

7. Haemadipsa tianmushhana Song, 1977
Distribution: - Tianmu Shan, Zhejiang Province, China (Song e ar.. 1077)
- China (Song ei a1, 1977; Song and Yung. 1978 cited in Sawyer. 1986)



8. Haemadipsa zeylanica (M oquin-Tandon, 1826)
sanguisuga zeylanica MOQUIN-Tandon, 1826
Hirudo zeylanica (MOGQUIN-Tandon, 1826)
Sanguisuga lagalla Meyen, 1835
Haemadipsa ceylanica 1€NNENt, 1859
Hirudo flava oChMarda, 1861
Haemadipsajaponica V\/hitman, 1886
Hirudo (Haemopisi) ceylanica (COIOUI-VAIIELiES: unicolor, punctata, vittata AN brunnea)

Distribution:

- Sumatra . (Blanchard, 1897)

- Assam, Sariya Tal and Simla Hills, India (Moore, 1924)
JAW China; India; Bvrm ? Ceylon: the Phili 7pglne |slands; Mala

chipelago; Sunda Islands (Blanchard, 1917 cited in Moore, 1927)

- Gunong Brinchang, Pahang, 4500-5500 ft. (Moore, 1938)
- Sarawak; Kinabalu, Borneo, 4500-5500 ft. (Smythies. 1959)
-acoal mining area, Nong-Son, South Vietnam (Buu-lloi. 1962 cited in

Keegan /', 1968)

- Kalabakan, North Bomea; Bien Hoa, Vietnam; Iriomote, Ryuku, Japan

- Blré%ng (Upper Rampayoh Falls, Temburong Hill Hut area) (Sawyer ei .

(Keegan /1. 1968

-%[c\)llukhumbud istrict (near Boskom Gumba), Eastern region, Nepal

esernann and Sharma. 199%

8.1 Haemadipsa zeylanica agilis M oore, 1927

Distribution; - Western Hlmala a?t (very abundant in Naini Tal a]nd Almora

Specimen:

700
ft) 8 Moore. 1

79

uncommon in the Nepal Valley, 4500-6500

- ahdour Umted Provmces 7500 ft.: Palni Hills, Madras, 4500 ft.;

Dhoni Forest, . Malabar, ‘15004000 ft. (Moore, 1927
- Western Himalayas (Sods. 1967)
- Westem Hlmali O(ve abundant in region aroun? Naini TaI

1700-20 uncommon in Nepal): south rn
0?5 Palni H|fls Maulas Dhoni Forest, L?th Malabar)

Incian Hill
(Sawyer. 19
- China (Song and Yang, 1978 cited in Sawyer, 1986)

-(Qpes emmeng Shigadh, Naini Tal, West H|mala3/ as, India, 5500

<Indian Museum?” 7L ZEV 4034/7; USNM N6.36311>
(Moore. 192/; Meyer, 1968)

(%yPe speumen?J Almora West Himalg 1y?s <USNM N 36312
anya Tal ano ﬁml fs from Naina

6313>: South Ma ?tar 1500~ 4000ft <USNM No.36314>:
Un|te Provinces, 7500 ft. <USNM No.36315> (Meyer. 1966)

- Burma <BMNH> (Keegan /ai. 1968)

Kumaon Lakes <USNM
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8.2 Haemadipsa zeylanicajaponica W hitm an, 1886
Haemadipsajaponica Wnitman, 1886
Haemadipsa zeylanica VA, ivosimae Oka, 1930
Haemadipsajaponica Vdl. rjukjuama Oka, 1910
Haemadipsajaponica Val. sexpunctata Giard 18%

Distribution: - Mt Akihazan, Totomi BEnshlu‘) Ja I-Pin about 4000ft lozu, Min
and 1ga, Japan: Mt. Subertyanta, Hakone, Japan (Whitman, 18868

- Hondo, Shikoku and Kyfish, Japan (Oka. 1910)
- Japan; Taiwan (Sobs. 1967)

-0 \/%/%HO%SW Kyushu, and Shikoku) (Fukuoka. 1945 cited in
- I\1/I568T)anzawa, Honshu, Japan; Kyushu, Japan (Keegan et ai,

8.3 Haemadipsa zeylanica montivindicis M oore, 1927

Distribution: - Dar Oleellrb%Dls rict. Sikkim and Assam (e ﬂstern Himala as)2 Indig,
E 00- %1500ft ); Dawna Hills, Burma, 2100-2500 1.
Moore, 192/. 1932

- Eastern Himalayas (Sods, 197)
- Eastern Himalavas (common._in Darj eIm District, Sikkim and
00 . L0380 ) Bt (Caia s

Assam. 1500- 3800 nt]); Birma (Dawna Hi
(Sawyer. 1980)
Specimen: - Kalimpong, Darjeeling, India <Madras Museum> (Moore, 1927)

es eumeng1 Surejl, Darjeeling._Incia. 5000 ft. <Zoo|olg/|cal

rvey of Indian. Calcutta, Indlia: ZSjl ZEV 2268/7: USN

36316> (Moore, 1927: Meyer. 19

- (parg 9 Sukli, E side Dawna Hills, Burma, 2100 ft. KUSNM
0.3631 tjeyer

8.4 Haemadipsa zeylanica snbagilis M oore, 1929

Distribution: -the we tern end of Sarawak (M. Penrissen [Penerrissen], 3000-
Pl PoeJa 500(8 ft Tutau ut[oﬁ River, o%a bly
below 1000 1t.) (Moo

- M. Penrissen, Sarawak (Moore 1935h)

- Gunong Pulai, Johore (Moore, 1935)

- Sarawak; Malay Peninsula (Sobs, 1967)

- Brunei; western Sarawak; Malay Peninsula (Sawyer et ar.. 1982)
- Malay Peninsula; west Sarawak (Sawyer, 1986)

Specimen: - (paratype) M. Penrissen [Penerrisen], Sarawak, British Borneo,
d el s e e

- Mt.Dulit, Borneo <USNM> (Keegan e: ai. 1968)

8.5 Haemadipsa zeylanica sumutrana (Horst, 1883)

Hirudo (Chthonobdella) sumatrana HOTS'[ 1“

Distribution: - ll parts of British and Dutch Borneo, except in western Sarawak
(Moore, 1929
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-central and portheastern Sarawak Nata Ragon [Ra an

rt east of Kuching; M. Dulit, uru 6000
Pamabo Range, 9(%“ country, 3000 | (Moore, 1 0

-Sarawak (Moore. 1935a)

- Kenokok, Mt Kinabalu, Borneo 3300ft in the high forest: near
Tenompok, 4500 ft; Mt Dulit, Sarawak tMoore. i %

- Sumatra; Borneo (Sobs 1%7)

- ﬁam ggz Bs%r\;\agce)r ex %western Sarawak and Brunei) (Sawyer 07

Specimen: - Sarawak <BMNH> (Keegan ar ., 1968)
8.6 Haemadipsa zeylanica zeylanica (M oquin-Tandon, 1826)
sanguisuga zeylanica MOQUIN-Tandon, 1826
Hirudo zeylanica (MOQUIN-Tandon, 1826)
Haemadipsa ceylanica, 1€NNENt, 1859 (1861)
Hirudo (Haemopis?) ceytanica (COIOUM-VAIELIES: unicolor, punctata, vittata AN

brunnea
Disribution: - Ceylon; Philippines? (Moore. 1927)
- Ceylon (Sods, 197; Richardson, 1975)

- Katmanl, Nepal; Ranon% and Nakom Sawan, Thailand; Kuala
Lumpur, Mala@sm (contifiu by Mann In Keegan e: ai. 1968)

- Sri Lanka (Sawyer, 1986)
Specimen: - Phadma Chen, Ceylon <BMNH> (Keegan i ai. 1968)

- aquiling, Luzon, Philippine Islands; Mt.Omei, China
<USNI\% ngegan 8

(9) Haemadipsa emeiensis Liu, 1984
Distribution:

Specimen: - ( esgemmen? Mt Emel Slrlhuan Province, China, 1200- 22?0
ichang Agricultural School, Stchuan Province> (Liu, 1984

(10) Haemadipsa guangchuanensis Tan, 1988
Distribution:

Specimen: tXB%S emmerg? Yanb|an coun% Sichuan Province, China, 1800 m

lology, at-sen University of Medical Sciences,
Guarszhou> fan(r ™ gy y

(11) Haemadipsa hainana Song etai, 1977
Distribution: | Xian and Tunc an Hama Dao, Guangdong Province,
% &ommon Int rl)abeqrﬁan fation 0 Hamanlb Esoqng at ..

- China (Song c1ai. 1977: Song and Yang, 1978 cited in Sawyer. 1986)
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(12) Haemadipsajianfeiia Tan, 1980

Distribution: %%?Hg Xian and glongzhong Xian, Hainan Dao, Guangdong Porvince,

(13) Haemadipsa limuna Tan, 1980
Distribution; - I_lg%%gwg Xain and Qiongzhong Xian, Guangdong Porvince. Chaina 1 lan,

(14) Haemadipsa moorei Raj and Gladstone, 1981

Distribution: - Western Ghats of the peninsular India (Raj and Gladstone, 1981)

Seser %Ygs%f n%%'me”& AT ok o1 Ao vy of

nala, Calcutta: An 19171, 192/1> (Raj and Gladstone, 1981)

(15) Haemadipsa nigriventricula Tan, 1983
Distribution:

Specimen: es eumen It Bawvangling, Chanajian Co - Hainan Island,

P gayaniaon Pri vmce Chmag 8?1000% lgllt ?Qn Z on
Coun man Isfand: M. Jianfeng, Ledon oun a|nn Islahd
<Department of Blology, Zhong Shan Medical Collége> (Tail, 1983)

(16) Haemadipsa gomolangma Song and Jiang, 1977
Distribution; - Nyanang Xian, Qomolangma Feng Area, Xizang, China (Song er /. 197
- China (Song et 1. 1977: Song and Yang, 1978 cited in Sawyer. 1986)

(17) Haemadipsa xintaina Tan, 1980

Distribution: - Gaozhou Xian, Guangdong Porvince, Chaina (Tan. 1980)

(18) Haemadipsayanhianensis Tan, 1988
Distribution:

Specimen: e specimen), Yanbian county, Sichuan Province, Ching, 1550-2000 m
d %)e a?tmen tof B ?o ogy, at -sen University of Med?cal Sc?ences
Guangzhou> (Tan er ai..

(19) Haemadipsayanyuanensis Liu and Song, 1977
Distribution: - Yanyuan Yizu Zizhixian, Sichuan Province, China (Song er /. 19771
- China (Song . /, 1977: Song and Yang. 1978 cited in Sawyer, 1986)
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Idiobdella Harding, 1913
Distribution; - Seychelles (Mann. 1962, Ringuelet. 1978 cited in Sawyer. 1986)
1. Idiobdella daubaniRichardson, 1978
Distribution; - Mt. Dauban, Silhouette, Seychelles (type locality) (Sawyer, 1986)

Specimen: - (type specimen) Mt. Dayban, Silhoustte, Séchelles, 600 m <Mus. Roy.
d (%3 entr. Te)rvuren> %R?c arAson, 197% Y

2. Idiobdella seychellensis Harding, 1913
Haemadipsa braueri BlanChard, 1917
Distribution; - Seychelles Islands (Sobs, 197, Richardson. 1975)
- Silhouette, Mare aux Cochons, Seychelles (Sawyer. 1986)
Type locality: - Mare aux Cochons, Silhouette, Séchelles, 500 m. (Richardson. 1978)

Leiobdella Richardson, 1974

1. Leiohdellajawarerensis Richardson, 1974

Distribution: - known onl¥ from a cave at Jawarere, nr. Sogeri, Papua New Guinga
(Sawyer. 1986)

- New Guinea (Javarere cave, Sogeri [9°26'S; 147°29°E], +450 m.. Sein
cave, Ma ané ?5°16‘S: 145°45 1 10 m.) (van dor% a%de. 194

Specimen: - (type specimen) Jawarere Cave, Papua <Australian Museum, Sydney: No.
d (ty% ; 432)3> (Richan%on. ]9074a) ey

- Musgrave River area, Central Dis&rict Papua, inside cave <Australian
Museum, Sydney: No. ™ 5421> (Richardson. 19743)

2. Leiobdellaminuta (Blanchard, 1917)
Philaemon minuta Blanchard, 1917
Samoabdella minutas (BIanchard, 1917)
Distribution: - Samoa Islands (Soos. 1967)
- Upolu Island, Samoan Islands (Richardson, 1975)
- Upolu Island, Samoa (Sawyer, 1986)

3. Leiobdella rennelli (Richardson, 1975)
Rennlbdella rennelli RiCh&I’dSOﬂ, 1955
Distribution; - Rennell Island, Papuan (Richardson, 1975)
- Rennell Island, Solomon Group (Sawyer. 1986)

Specimen: - (holotype) Regenskov, 3-6 miles from Kystern, VNV for Lavanqu, Rennell
p (Is%réyggoofoggisﬁe Museum Kobenhav quchardson, 19753g
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4. Leiobdelht smgularis (Richardson, 1975)
Cedbdella singularis RIChardSOH, 1975
Distribution: - Madang District, Papua New Guinea (Sawyer. 1986)

New Guinea ran e from the Star mountains west ofTe fomin t Ok ain
e Eastern mans ontane forest, 4600- 1050 140 3200
sgrr]ne eorc ur ng e derma ymph SACS Or more rareyth coe om o

Specimen; %olo[g eg LCed/T|ent stream, Kaironk Valley, Schrader Rangg Madang
IStr New Guinea, (6000 ft. <Australian Museum, Sydney:
Now 5425 ?Rwhar son. 1975; van der Lande, 1993

Mahebdella Richardson, 1978
. Mahebdella miranda Richardson, 1978

Distribution: - Mahé Island, Seychelles (Sawyer. 1986)

Specimen; %)e speCImenI) Morne Séchellois, Mah%Centre Sechelles 750-800 m
Us. Roy. Afr. Centr., Tervuren> (Richardson,

—

Malagabdella Richardson, 1975

1. Malagabdella dussumieri (Blanchard, 1917)
Haemadipsa dussumieri BlANChArd, 1917
Distribution: - unknown; allegedly India (southern Hindustan) (Sods. 1967)
- should be Madagascar (Richardson. 1975)
- Madagascar (Sawyer. [986)

Specimen: - %’%ePﬁcﬁ%%”usﬁgﬁal'%#s”‘ﬁﬂﬁ&’ﬂ rrE)utN souP ose? bgoBIanchard to be

2. Malagabdellafallax (Blanchard, 1917)
Haemadipsafaliax Blanchard, 1917
Chtonobdellafallax (Blanchard, 1917)
Distribution: - Madagascar; ?Réunion (Sods, 1967)
- Madagascar (Richardson. 1975)
- Madagascar (Sawyer, 1986)
- Réunion (Augener. 1931 cited in Sawyer, 1986)

w

. Malagabdella morsitans (Blanchard, 1917)
Chtonobdella (Haemadipsa) morsitans (Blanchard, 1917)
Distribution: - Madagascar (Richardson. 1975. 1978)
- Madagascar (Sawyer. 1986)



4. Malagabdella Vagans (Blanchard, 1917)
Haemadipsa vagans Blanchard, 1917
Idiobdella vagans (Blanchard, 1917)
Distribution; - Madagascar (Sons. 1967; Richardson. 1975)
- Madagascar (Sawyer. 1686)

Specimen: -2kmEo Pe[]lne& Tamgtave Prov.CUSNM: Cat. N0.55.386 Acc.
242082> (Richarason. 1978)

Mesobdella Blanchard, 1893

Distribution: - Chili (Mann. 1662)
- southern South America and Africa (Richardson, 1971 cited in Sawyer. 1986)
1. Mesobdella gemmata (E. Blanchard, 1849)
Hirudo gemmata E. Blanchard, 1849
Hirudo bervis Grube, 181
Hirudo cylindrica & BIanchard, 1849
Distribution;  -Chile (Sobs. 1%7)

Souhh America; Valdivia and LIanqwhu Chile (Ringuelet. 1943 and
Richardson. 1953 cited In Sawyer. 19 3

2. Mesobdella lineata Sciacchitano, 1959

Distribution: - Transvaal (Sobs, 1%7)
Type locality:  -Africa: Debegeni Falls, Transvaal (type locality) (Sawyer, 1986)

3. Mesobdella notoliilica Ringuelet, 1953

Distribution: - Argentina (Sous. 1967)

- South America; Parc Nacional Huapi, Rio Negro, Argentina (Ringuelet.
1957 cited in Sawyer. 198)

Neoterrabdella Richardson, 1969
Distribution;  -Australian Region (Richardson, 1969)
1. Neoterrabdella australis Richardson, 1969
Distribution: - Torresian of the West, Australian Region (Richardson. 1975)
- near Darwin, Northern Territory (type locality) (Sawyer, 1986)

Specimen: -(rolo{ye ) Holmes’ Jun le, 10 m|Ie south-gast from Darvvm North
erito 5{ on coarseba [ass 4 oot and more ahow %agr(?
<Australian Museum, Syn N.S.W.: No. 4191>fR|c son, 1969)
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Nesophilaenwn Nybelin, 1943

Distribution: - Juan Fernandez (Mann. 1962)

1. Nesophilaenwn skotlsbergi (Johansson, 1924)
Philaemon skottsbergi JOhanSSOH, 1924
Distribution: - Juan Fernandez Islands (Sobs, 1%7}

- South America: known only from Juan Fernandez Islands, off Chile
%ﬁ?ngue ef I%SB c?ted In Sawyer, ﬂ)agﬁ) :

Philaemon Lam bert, 1898
Distribution: - Madagascar; Australia; Samoa; south America; Juan Fernandez (Mann, 19621

- Eastern Australia; New Guinea; Java; ?Samoa; Juan Fernandez; ?Madagascar
(Richardson, 1968)

1. Philaemon auritus (Richardson, 1974)
Micobdella auritus RIChardSOH, 1974

Distribution: - south of S dnely the Northern Rivers Region in N.s.w. 0r Queensland
(Richardson,  19740)

- Sydney, New South Wales (Richardson. 1975)

- (ehijaemon. aurita INFrASPECITIC OF p. groriosi) known only from Killara,
Sydney, RISW (Sainyer, 98565 . tros) d

Specimen: - (type specimen) Kiflara, Sydney. N.S.W. <Australian Museum, Sydney:
P %J IO5537> ZRichardsor%./ 19¥4b) ey

2. Philaemon gloriosi (Richardson, 1974)
Micobdella gloriosi Richardson, 1974
Distribution: - Eastern Queensland (Richardson. 1974b)
- North Queensland; South Queensland (Richardson. 1975}
- M. Glorius, south-east Queensland (type locality) (Sawyer, 1986)

= (Philaemon aurjta: InfraS eC|f|C Of . gloriosi known Onl from KI”aI'a,
ey, R Saer, ) y

Specimen: -%es ecimen) Mt Glorious, SE. Queensland, ainforest <%ueensland
sseum; No. G h309; Australian Museum, Syaney: No.  4306>
(Richardson, 1974b)

3. Philaemon grandis Ingram , 1957

Distribution; - Tasmania (Sobs, 1967: Richardson, 1968)
- known only from Tasmania (Sawyer, 1986)

4. Philaemon mediorubra (Richardson, 1975)
Xenobdella mediorubra RIChardSOH, 1975
Distribution: - Lord Howe Island (Sawyer. 1986)
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Specimen: - Mt Gower, Lord Howe Island <Australian Museum, Sydney: No.
sa24> (RiChardson, 1975)

5. Philaemon nymboidae (Richardson, 1975)
Castrabdella nymboidae RIChardSOH, 1975
Distribution; - Northern Rivers Region, New South Wales (Sawyer, 1986)

Specimen: - near Nymhgida, North Rivers Region, N.é.W., 700 ft. <Australian
Musedm, Sydney: No. 5423>%R|char son. 19/5)

6. Philaemon pungens Lam bert, 1898
Distribution; - Java; Australia; Tasmania (Sous. 1967)
- Victoria; Tasmania (Lambert, 1899 cited in Richardson. 1968)

- Java. Upper Richmond River, Northern New South Wales (Blanchard,
1917 ci%)(f in let‘:har?ison. 198 (

- Victoria (Richardson. 1975)
- Victoria (type locality) (Sawyer, 1986)
Specimen: - (type specimen) «National Museum of Victoria> (Richardson, 1968)

PhytobdellaBlanchard, 1894

Phytopdetia S0, (SHOUIADE meyen): Llavac on Mt Quezon, Luzon, Philippings, 2000 ft
(Keeganpet(al., 1998 ) Q pp

Phytopdenia 30.. Thateng. Bolovens plateau, Laos, 3400 ft., on a man’s leg «Bishop Museum>
” (Tfeébanpet al., 19(98) : & d

Distribution: - Philippines; New Guinea; Malaya (Mann, 1962)
- Philppines; Malaya; Moluccas; New Guinea (Keegan a ia., 1968)
1. Phytobdella catenifera Moore, 1938
Malayabdella catenifera (MOOTG, 1938)
Distribution; - Gunong Pulai, Johore, infesting a large resttdo emys (Moore, 1938)

- Malay Peninsula and Thateng, Laos; hosts: tort0ise reserdo emys ad
mam¥nals (Moore, 1938 andgKeegan etar, 1968 Cite |r'1%awyeyr. 1986)

- Malay Peninsula (Sobs, 197; Richardson, 1975; Sawyer et ar., 1982)
- Malaya (Keegan et ai. 1968)

Specimen: - (type specimen) Gunong Pulal, Johore, Malay Peninsula, from the turtle
P oo A LR

Type locality: - Gunong Pulai, Johore (Moore, 1938)

2. Phytobdella lineata M oore, 1944
Conphytobdella lineata (MOOTG, 1944)
Distribution; - Kakoda, Papua, 1200 ft. (Moore. 1944)
- New Guinea (Sobs, 1967)
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- Papua (Keegan o 1966)

- iﬁghgda 1Pap51a New Guinea, 1200 ft. (370 ) (Richardson. 1975; van cel

- Kakoda, Papua New Guinea (Sawyer. 1986)

Specimen: - (type specimen) Kakoda, Papua, New Guinea, 1200 ft. <BMNH
d S ST KA PN S 0 S50

Type locality. - Kakoda, Papua, 1200 ft. (Moore. 1944)

3. Phytobdella maculosa M oore, 1944
Conphytobdella maculosa (Moore, ].944)
Distribution: - Mafulu, Papua, 4000 ft. (Moore, 1944)
- New Guinea (Sobs, 1967)
- Papua (Keegan a ai.. 1963)

Mafl 8°30'S; _147°E), Papua New Guinea, 4000 ft. (1220 m.
%aréson 1975 varf der |?_ande 1994) ( )

Mafulu Papua New Guinea (Sawyer. 1986)

Specimen: Wpe spec1men8 Mafulu, Papua, New Guinea, 4000 ft. <BMNH
1940.12.7.6/11, 1940.12.7.12/13; USNM No. 36367> (Meyer, 1968)

Type locality - Mafulu, Papua, 4000 ft. (Moore. 1944)

4. Phytobdella meyeriBlanchard, 1894
Distribution: - Philippines; Moluccas; Aroe Islands; ?New Guinea (Sobs. 1%7)
- I\lllsi)ggjemao and Luzon, Philippines; northerm New Guinea (Keegan et ai..

- Philippines (Richardson, 1975)
- Philippines, Aroe, and Moluccas Islands (Sawyer. 1986)

5. Phytobdella moluccensis Blanchard, 1897
Moluccabdella moluccensis (BlanChard 1897)
Distribution: - Morotai and Salawate, Moluccas (Keegan et ar.. 1968)

Paguan subdivision: Maluccan Islands, Mor ta| Islands d(northernmost of
Moluccas), Salawafi Island &e narrowyseparate form the westem
tip of New Glinga) (Richardson, 1975)

t?g 8|8)Iands of Morotai and Salawati in the Moluccas Islands (Sawyer,

Planobdella Blanchard, 1894
Distribution: - Borneo; Celebes (Mann. 1962)
1. Planobdella molesta Blanchard, 1894
Distribution: - Celebes (Sobs, 1967; Richardson, 1975)
- Celebes (Sawyer. 1986)
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2. Planobdella novabritaimiae (Richardson, 1975)
Elocobdella novabritanniae Richardson, 1975
Distribution: - New Britain, Papuan (Richardson, 1975!
- M. Sinewit, New Britain (Sawyer, 1986)

Specimen: olotype) M. Sinewit, Gazelle Peninsula, New Britain <B, p. Bisho
p gvluse% Hono?ulu No.567 (separated as No.567A)> Rlchgrdson. %75)

3. Planobdella quoyiBlanchard, 1897

Distribution: - Celebes; Borneo (Sods. 1967; Richardson, 1975; Sawyer v« [, 1982)
- Borneo and Celebes (Sawyer. 1986)

Tristabdella Richardson, 1975
Distribution;
1. Tristabdella grandidieri (Blanchard, 1917)
Philaemon grandidieri Blanchard, 1917
Distribution: - Madagascar; New Guinea (Sobs. 1967)
- Madagascar (Richardson, 1975)
- Madagascar (Sawyer, 1986)

Tritetrabdella M oore, 1938
Distribution; - Malaya (Mann, 1962)
- S(l)guélé)East Asia (recently discovered in Hong Kong, F. Hechtel, per. comm.) (Sawyer.

1. Tritetrabdella scandens M oore, 1938

Distribution: - Malay Peninsula and Java (?) (Blanchard. 1898. 1917, pungens Cited in
Sawyer, 1986
- Penang Hill (Moore. 1938)

- Malay Peninsula (Sods, 19%7)
- Malay Peninsula (Sawyer et ai., 1982)
Specimen: -(ﬁgé%t)ype) Penang Hill (?Penang Island) <USNM No.36356> (Meyer,

Type locality: - Penang Hill (Moore, 1938)

2. Tritetrabdella taiwana (0 ka, 1910)
Haemadipsajaponica taiwana Oka, 1910
Distribution: - southern Formosa (=Taiwan) (siidlicher Teil) (Oka. 1910)
- Mt. Ari-shan, Central Taiwan (Keegan et ai. 1968; Sawyer, 1986)



- (@ species closely resembling . scanaens) Hong Kong (I echtel. pe.
(corﬁm, oted in Sawer. 19 g Kong ( e

Xerobdella Frauenfeld, 1868

Distribution: - Yugoslavia (Mann. 1%?,)
- mountains of Yugoslavia and neighbouring Italy and Austria (Sawyer. 1986)

1. Xerobhdella anulata A utrum , 1958
Distribution:

2. Xerohdella lecomtei Frauenfeld, 1868

Distribution: - northeaster Italy (Minelli, 1971)

3. Xerobdella praealpina M inelli, 1971
Distribution: - Venetian Pre Alps, Italy (Minelli. 1971)
Abbreviate: BSNM

= Unjte% States Natjonal Museum, Washiggton, D.c.
MNH = British Museum gNaturaI History), London.
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MZ(H) 2001.51

MZ (H) 2001.52

MZ (H) 2001.53
MZ (H) 2001.54
MZ (H) 2001.55
MZ (H) 2001.56

MZ (H) 2001.57

MZ(H) 2001.58

MZ (H) 2001.59
MZ (H) 2001.61
MZ(H) 2001.62

MZ (H) 2001.63
MZ (H) 2001.64

MZ (H) 2001.65

MZ (H) 2001.66

Haemadipsa sp.2
Haemadipsa sp.2
Haemadipsa sp.2
Haemadipsa sp.2
Haemadipsa sp.2
Haemadipsa sp.2
Haemadipsa sp.2
Haemadipsa sp.2
Haemadipsa sp.2

Haemadipsa sp.2
Haemadipsa zeylanica subsp. 1

Haemadipsa zeylanica subsp. 1
Haemadipsa zeylanica subsp. 1
Haemadipsa zeylanica subsp. 1
Haemadipsa zeylanica subsp. 1
Haemadipsa zeylanica suosp. 1
Haemadipsa zeylanica subsp. 1
Haemadipsa zeylanica subsp. 1
Haemadipsa zeylanica subsp. 1
Haemadipsa zeylanica subsp. 1
Haemadipsa sp. 1

Haemadipsa sp.3

Haemadipsa zeylanica subsp.2
Haemadipsa sp.!

Haemadipsa zeylanica subsp. 1

Haemadipsa zeylanica subsp. 1

Haemadipsa syhestris interrupta

Haemadipsa zeylanica subsp. 1

Haemadipsa sylveslris interrupta
Haemadipsa sylveslris interrupta
Haemadipsa sylveslris interrupta

Haemadipsa sp.I

4-5 .

16 .

3-6

25

26

23 .

27

29

28 .

28

30 .

30 .

14

15( .

17

20

21
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N

CUBMZ(H) 2001.67
CUB MZ (H) 2001.68
CUB MZ (H) 2001.69
CUB MZ (H) 2001.70
CUB MZ (H) 2001.71
CUB MZ (H) 2001.72
CUB MZ (H) 2001.73
CUB MZ (H) 2001.74

CUB MZ (H) 2001.75

CUB MZ (H) 2001.76
CUB MZ (H) 2001.77
CUB MZ (H) 2001.78
CUB MZ (H) 2001.79
CUB MZ (H) 2001.80

CUB MZ (H) 2001.81
CUB MZ (H) 2001.82

CUB MZ (H) 2001.84

CUB MZ (H) 2001.85

CUB MZ (H) 2001.86
CUB MZ (H) 2001.87

CUB MZ (H) 2001.88

CUB MZ (H) 2001.89

CUB MZ (H) 2001.90

CUB MZ (H) 2001.91
CUB MZ (H) 2001.92

CUB MZ (H) 2001.93
CUB MZ (H) 2001.94

CUB MZ (H) 2001.95

CUB MZ (H) 2001.96

CUB MZ (H) 2001.97

Haemadipsa zeylanica subsp.2 24
Haemadipsa sp. 1 ' 24
Haemadipsa zeylanica subsp.2 , 24
Haemadipsa sp. 1 : : 24
Haemadipsa sp.3 29 .
Haemadipsa sp.3 24 .
Haemadipsa zeylanica subsp.2 " 18 .
Haemadipsa sp. 1 18 .
Haemadipsa zeylanica subsp. 1 2 .
Haemadipsa sylvestris interrupta 20
Haemadipsa sylvestris interrupta 7.
Haemadipsa sylvestris interrupta 7.
Tritetrabdella scandens 24
Tritetrabdella scandens 24 .
Tritetrabdella scandens " 2
Haemadipsa sp. 1 2 .
Tritetrabdella taiwana : 6 .
Haemadipsa sp.2 .
Haemadipsa zeylanica subsp. 1 : 30 .
Tritetrabdella taiwana 30 .
Haemadipsa zeylanica subsp. 1 1.
Haemadipsa sylvestris subsp. 1 3
Haemadipsa zeylanica subsp. 1 4
Haemadipsa zeylanica subsp. 1 5
Haemadipsa sylvestris subsp. 1 7.
Haemadipsa sp. 1 7
Haemadipsa sp.3 19-20 .
Haemadipsa zeylanica subsp. 1 23
Haemadipsa picta Sanaron Limestone Area and Batu Ulung, Sabah 14 .

Haemadipsa zeylanica sumatrana Batu Temurung, Sabah 14 .
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.2543

. 2543

. 2543

. 2543

. 2543

. 2543

. 2543

.2543

. 2543

. 2544

. 2544



1

CUB MZ (H) 2001.98

CUB MZ (H) 2001.99
CUB MZ(H) 2001.100
CUB MZ(H) 2001.101

CUB MZ(H) 2001.102

CUB MZ (H) 2001.103

CUB MZ(H) 2001.104

CUB MZ(H) 2001.105
CUB MZ (H) 2001.106
CUB MZ (H) 2001.116
CUB MZ (H) 2001.117
CuB MZ (H) 2001.118
CuUB MZ (H) 2001.121

CUB MZ (H) 2001.122

)

Haemadipsa zeylanica subsp. 1

Tritetrabdella scandens
Haemadipsa picta
Haemadipsa sylvestris interrupta

unidentified

Haemadipsa sylvestris interrupta

Haemadipsa sp.3

Haemadipsa zeylanica subsp. 1

Haemadipsa sylvestris interrupta
Haemadipsa sylvestris interrupta
Haemadipsa sylvestris interrupta
Haemadipsa sylvestris interrupta
Haemadipsa sylvestris interrupta
Haemadipsa sylvestris subsp. 1

14

30 .

10-11

30 .

25
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. 2544

. 2542
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25%

2531

2538

2539

240

5

24

2543

3.0

3.0
52.3

41.0

34.5

34.5

o ©

o o

52.4

30.5

39.6

20.2

176.0

45.6

54.3

22.6

41.2

20.5
148.6

50.1
129.3
10
49.3
209.4

98.5

325

325

260.6

53.5
830.5
27

155.2

192.0

110.4
134.1

30.3
156.2

58.4

3121

.. 2536-2543

179.3
17
49.5
251.1
24

445

442.4
26
64.1
544.2
25
80.9

442.2
23
125.7
308.5
25
56.3

127.8

277

378.0

69.0

151.2

40.8

80.3

65.1
66.1

42.4

3231

62.3

40.5

40.5

48.9.0

26.5
223

8.4

30.7

24.3

95



2543

2543

2543

2543

2543

2543

2543

2543

2544

2544

2544

2544

0121015
146103
2001042
1601019
0931019
0581011
0201010
0021002
00102
0001000

0471016 0361013
082102 (0231006
119018 0262007
160030 0821012
172061 0441013
167040 0751018
117024 0431009
0191004 0061003
031011 0211007
0001000 0001000

000L000 0271008 0331009

0001000

016008 0201008

(meantSD; =9)

0731025
0691016
0431011
041012
0441007
0102
026:007
0021002
001004
0001001
0771030
0621027

1631061
32102
391051
4271031
353083
3741061
2121039
021007
0631019
000100t
13103
0%1038

(9
5181224
BA0P
PARIIRS
23871164
ZB131163
236610%
2161171
A51228
2511311
BA3T
551210
206125

Yacover

(%)

87001701
SR
R3MALT
B
88,6616.64
B4
8301651
126611057
B3U0HA
8L7718.70
Q060111
841133

96

Yoover

92.331000
8761109
16671000
12611106
6667104
60501000
16501000
80331000
8883L000
8171000
8671000
84671000



Regression

Total
Temperature
Relative humidity
Y%cover

Rainfall (1993-2000)

Pearson Correlation

Sig. (1-tailed)

Descriptive Statistics

Mean
2133959
23.681461
86.324574
80.771035
173.8037

Total

Temperature
Relative humidity
Y%cover

Rainfall (1993-2000)
Total

Temperature
Relative humidity
Y%cover

Rainfall (1993-2000)
Total

Temperature
Relative humidity
Y%cover

Rainfall (1993-2000)

Std. Deviation
1540624
2527201

10.093221
8.625392
146.8059

Total
1.000
047
540
-.660
837

316
000
000
.000
107
107
107
107
107

stepwise

107
107
107
107
107

Correlations

Temperature
047
1.000
-473
159
152
316

000
051
060
107
107
107
107
107

Relative humidity
540
-473
1.000
-234
522
000
.000

.008
.000
107
107
107
107
107

Ybcover
-.660
159
-234
1.000
-459
000
051
008

000
107
107
107
107
107

SPSS version 10

Rainfall (1993-2000)
837
152
52
-459
1,000
000
060
000
000

107
107
107
107
107

97



Variables Entered/Removec/*

Variables Entered Variables Removed

Rainfall
(1993-2000)

Relative humidity

Temperature

a Dependent Variable: Total

Model R R Square

1 837 .700
2 893 797
3 901e 812
4 .908] 825

a. Predictors: (Constant), Rainfall (1993-2000)

b- Predictors: (Constant), Rainfall (1993-2000), %cover

Method

Stepwise
(Criteria:
Probability-of-F-
to-enter <= 050,
Probability-of-F-
lo-remove >=

am.

Stepwise
(Criteria:
Probability-of-F-
to-enter <= 050,
Probability-of-F-

Im\ove >=

Stepwise
(Criteria:
Probability-of-F-
to-enter <= 050,
Probability-of-F-
to-remove >=

am,

Stepwise
(Criteria:
Probabilily-of-F-
to-enter <= 050,
Probability-of-F-
lo-remove >=

am,

Adjusted R Square

697
193
807
818

c. Predictors: (Constant), Rainfall (1993-2000), %cover. Relative humidity

Model Summary

Std. Error of the
Estimate

847479
700561
677211
656405

d. Predictors: (Constant), Rainfall (1993-2000), %cover, Relative humidity, Temperature

e Depardrt Varisde: Tad

R Square Change
700
097
015
013

F Change
245.300
49.658
8.276
7.652

Change Statistics
dfl

di2

98

105
104
103
102

Sig. F Change
.000
.000
005
007



Model Sum of Squares
1 Regression 176.180
Residual 75413
Total 251.593
2 Regression 200552
Residual 51.042
Total 251.593
3 Regression 204.347
Residual 47.246
Total 251.593
4 Regression 207.645
Residual 43.949
Total 251593

a. Predictors: (Constant), Rainfall (1993-2000)

b. Predictors: (Constant), Rainfall (1993-2000), %cover

ANOVA*

105
106

104
106

103
106

102
106

c. Predictors: (Constant), Rainfall (1993-2000), %cover. Relative humidity

d. Predictors: (Constant), Rainfall (1993-2000), %cover. Relative humidity, Temperature

e. Dependent Variable: Total

Model
1 (Constant)
Rainfall (1993-2000)
2 (Constant)
Rainfall (1993-2000)
Y%cover
3 (Constant)
Rainfall (1993-2000)
Y%cover
Relative humidity
4 (Constant)

Rainfall (1993-2000)
Ycover
Relative humidity

Temperature

a Degpardat Variade Tad

Unstandardized Coefficients

B
608
8.782E-03
5.953
7.096E-03
-6.256E-02
4.209
6.302E-03
-6.275E-02
2.199E-02
1103
5.124E-03
-7.139€-02
4.104E-02
9.985E-02

Mean Square F
176.1X0 245.300
118
100.276 204,317
491
68.116 148.499
459
51.911 120480
A3
Coefficients*
Standardized
Coefficients

Std. Error

21
001
766
001
009
957
001
009
.008
1456
001
009
010
036

837

676
-350

600
-351
144

488
-400
269
164

4713
15.662
1173
13.606
-1.047
4398
10.960
-1.312
2877
157
7.307
-8.035
4,057
2766

Sig.

.000*

.000h

,000e

Sig.

000
000
000
000
000
000
000
000
005
451
000
000
)
007

Zero-order

837

837
-.660

837
-.660
540

837
-.660
540
047

99

Correlations

Partial

837

800
-.568

734
-585
213

586
-.623
373
264

Part

837

601
=311

468
-312
123

302
-333
168
114



Model

1 Temperature
Relative humidity
1 oCO,

2 Temperature
Relative humidity

3 Temperature

a. Predictors in the Model: (Constant), Rainfall (1993-2000)

-082¢

J41¢

-.350%

,000h
144b
,164e

Excluded Variables

-1.523
2.299
-1.047

005

2877
2.766

b. Predictors in the Model: (Constant), Rainfall (1993-2000), %cover

Partial Correlation

131
024
.000
.99
005
007

¢. Predictors in the Model: (Constant), Rainfall (1993-2000), %covcr. Relative humidity

d. Dependent Variable: Total

Minimum
Predicted Value 8.58826E-02
Residual -1.697196
Std. Predicted Value -1.463
Std. Residual -2.586

u Dgadat Vaiaie Tad

Residuals .Statistics"

Maximum

4564943

1399323
1737
2132

Mean
2.133959
-1.915394E-15
.000
.000

Std. Deviation
1399611
.643901
1.000

981

-148
220
-568
.000
213
264

Collinearity
Statistics
Tolerance
917
q21
.790
a1
Jq21
489
107
107
107
107



2543

2543

2543

2543

1.000

1.000

1.000

1.517

1.000

0.843

1.440

2.011

2.034

2.331

1.247

0.922

2.379

1.357

1.357

1.184

1.834

2.414

2.171

1.369

2.763

2.115

2.509

1.809

2.174

1.876

1.782

2.414

1.428

2.290

2.979

1.155

1.709

(ID: index of dispersion)

d

0.066
3.154
0.066
0.066

1.831

0.066
-0.556
1.590
3.250
3.313
4.077
0.954
-0.237
4,198
1.323
1.323
0.737
2.765
4.282
37670
1.362
5.110
3.526
4.514
2.693
3.679
2.881
2.615
4.282
1.552
3974
5.596
0.636

2.407

ID
1.414

0.954

0.759

1.310

0.966

0.871

1.345

1.223

0.961

1414

0.983

1.142

0.871

1.383

1.103

1.818

1.099

1.339

1.213

1.234

1.803

0.877

1.128

1.424

0.854

1.586

1.069

1.115

0.980

1.244

1.228

1.203

1132

1.959

1.545

1.465

d

1.506
-0.111
-0.917
1.168
-0.067
-0.443
1.282
0.872
-0.084
1,506
0.000
0.587
-0.442
1.408
0.450
2.719
0.432
1.261
0.838
0.909
2.676
-0.418
0.539
1,537
-0.511
2.042
0.324
0.492
-0.012
0.945
0.890
0.803
0.552
3.108
1.916

1.667

ID

1172

0.828

0.745

1.223

0.793

1.143

1.219

0.828

0.813

1.089

0.724

0.897

0.793

0.828

0.759

0.897

0.862

1.089

1.017

1.414

1.276

1975

1.408

1.017

0.862

0.690

1.276

1.184

1.422

0.924

1.776

0.700

1.129

0.793

0.815

1.468

d

0.696
-0.622
-0.975
0.872
-0.768
0.592
0.860
-0.622
-0.681
0.396
-1.069
-0.339
-0.768
-0.622
-0.917
-0.339
-0.479
0.396
0.131
1.506
1.052
3.154
1.485
0.131
-0.479
-1.225
1.052
0.737
1531
-0.230
2.599
-1.180
0.543
-0.768
-0.675

1.678

ID
1.422

2.557

1.379

2.034

1.000

1.716

1.586

0.961

1.768

1.544

1.333

1.500

1.178

2.017

1.328

2.034

1.390

1.000

2.177

1.064

1.017

0.897

1.909

2.621

1.483

1.057

1.069

1.259

1.103

1.448

1.784

1.201

1.388

1.384

d

1531
4.629
1.394
3.313
0.066
2.426
2.042
-0.084
2.575
1.912
1.244
1.778
0.718
3.267
1.225
3.313
1.429
0.066
0.737
3.688
0.305
0.131
-0.339
2.972
4.779
1.724
0.279
0.324
0.994
0.450
1.615
2.621
1.102
0.592
1.422

1.410

ID
1.677

2.783

1.103

2.342

1.157

1.469

1.983

1.524

1799

1.941

12,522

1.980

2.009

1.745

2.606

2.207

1.736

2.071

2.641

3.110

2.019

2.388

3.419

2.181

2.749

1.869

1.395

2.312

1511

2.702

2.017

2.418

2.008

1.474

2.251

101

d

2.312
5.156
0.450
4.105
0.643
1.682
3.174
1.853
0.559
2.665
3.060
4.544
3.167
3.244
2.510
4.746
3.764
2.485
3.409
4.826
5.880
3.273
4.218
6.531
3.698
5.078
2.861
1.445
4.030
1.810
4.968
3.266II |
4.292
3.241
1.698

3.876



2543

2543

2543

2543

1D
1.493

2241

1.414

1.713

1414

1971

1.434

1.566

1.142

1.250

2.172

0.655

1.388

1.300

0.874

1.328

1.647

1.103

0.931

0.966

1.089

0.966

1.172

1.103

1.089

1172

1.000

2.000

1.000

1.000

4

1755
38025
1506
2417
1506
3.142
2.042
1569
1.980
0.587
0.966
3.675
-1.385
1.422
1134
-0.432
1.225
2223
0.450
0201
-0.067
0.396
-0.067
0.696
0.450
0.396
0.696

0.066

3.220
0.066

0.066

ID d
1621 2.146
1.268 1.027
1.888 2.915
1.113 0.486
1412 1.500
1.414 1.506
1.334 1.247
1.233 0.906
1.528 1.864
1.212 0.836
1.460 1.652
1.966 3.127
1.246 0.952
1.702 2.385

e
2451 4.374
1.210 0.828
1.192 0.765
2.747 5.073
4.064 7.804
2.490 4.467
2.133 3.573
5.015 9.505
2.276 3.939
11
2.091 3.463
D
3.992 7.666
3.011 5.666
1.901 2.952
5.227 9.861
5.000 9.480

6.000 11.105

3.345 6.379
4,000 7.682
]
4.000 7.682
3.749 7.196
>, *
6.000 11,105,

6.000 11.105

1D
1.384

1.184
0.931
1031
0.606
1.064
0.700
0.745
0.931
0.931
1.58(‘T
0.966
0.901
0.752
1.069
0.793
1.100
1.434
2.030
1.483
1.359
1.483
1.596
1178
1.207
1517
1.057
3.000
1.621
1.000
2.000
1.000
1.000

,/MB— »
2.000

]67621

1.000

d

1.410
0.737
-0.201
0.184
-1.622
0.305
-1.180
-0.975
-0.201
-0.201
2.042
-0.067
-0.319
-0.947
0.324
-0.768
0.436
1.569
3.300
1.724
1.329
1.724
2.070
0.718
0.817
1831
0.279
5.641
2.146
0.066
3.220
0.066
0.066
3.220
2.146

0.066

ID
1.031

0.843

1.310

1.483

1.259

1.201

1.310

1.207

0.995

0.966

1.248

1.501

1.201

1.166

2.241

1.142

0.862

2.702

0.828

1.184

1.017

1.089

0.862

0.759

0.828

0.793

0.897

1.000

1.000

1.000

1.000

1.000

d

0.184
-0.556
1.168
1.724
0.994
1.102
1.168
0.817
0.047
-0.067
0.959
1.779
1.102
0.672
3.852
0.587
-0.479
4.969
-0.622
0.737
0.131
0.396
-0.479
-0.917
-0.622
-0.768
-0.339

0.066

0.066

0.066

0.066

0.066

1D
1.479

2.219

2.943

1.439

1.828

2.610

1.328

2.335

1.662

2.322

3.134

1.303

2.080

3.986

1.453

2.350

4.884

5.363

3.356

3.192

6.021

2.936

2.222

5.374

4.123

2.669

8.379

6.190

70

4.638

6.190

5.0

5.169

5.655

6.966

102

d

1.713

5.514

1.587
2.746
47754
2.737

1.227
4088
2.269
4.056
5.933
1.142

3.435

7 654

1.629

4.125

9.281

10.087

6.402

6.056

11.138

5.500

3.802

10.105

71914

4.892

14.496

11.397

12.600

8.851

11.397

9.480

9.765

10.561

12.550



Yi

2544

2544

2544

2544

1D
2.000

d

3.220

ID
9.724
3.603
6.190
6.316

fil
5.034
5.655
4.759
6.828

2.567

1.184

1.793

1.655

0.793

1.172

1172

0.759

1.219

1.276

0.862

2.448

0.897

0.931

2.000

1.975

1414

1.276

1517

d

16.199
6.907
11.397
11.589
9.538
10.561
9.063
12.350

4.651

0.737
2.648
2.248
-0.768
0.696
0.696
-0.917
0.860

1.052
-0.479
4.367
-0.339
-0.201
3.250
3.154

1.506

1.052

1831

3.345

1.621

2.310

3.749

3.253

3:345

4.638

5.227

2.448

2.019

0.759

0.966

1414

1793

1.184

1.734

0.954

1172

0.897

1.680

1.384

1414

1.276

1.184

0.931

1.103

1.276

d

6.379
2.146
4.026
7.196
6.186
6.379
8.851
9.861

4.367

3.270
-0.917
-0.067
1.506
2.648
0.737
2.479
-0.111
0.696
-0.339
2321
1.410
1.506
1.052
0.737
-0.201
0.450

1.052

1D
1414

0.966

1.000

0.966

1.000

1.000

1.000

2.138

2.517

1.905

3.228

2.164

1.759

2.552

3.069

1.972

4.465

2.496

1.793

4.394

3.603

3.169

6.793

2.828

2.582

d

1.506

FAN

2.146
-0.067
0.066
-0.067
0.066
0.066

0.066

3.586
4.533
2.962
6.134
3.653
2.550
4.616
5.792
3.144
8.542
4.482
2.648
8.414
6.907
6.008
12.300
5.256

4.687

] el
P

ID
15.445
4.793
7.595
11.306
8.291
10.569
10.433
11.414

4.759

1.000

2.703

3.216

2.707

3.560

2.552

2.897

3.101

2.800

1.687

4.753

5.121

2.235

6.123

5.621

3.948

8.207

3.552

2.891
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d
22.380
9.123
13.438
18.058
14.379
17.209
17.049
1'-;388
18.180
9.063

0.066

4.972
6.107
4.980
6.820
4.616
5.412
5.861
5.193
2.340
9.054
9.684
3.835
11.295
10.506
7.582
14.268
6.803

5.400



-8.978”

(.000)

6.008"

(.000)

2543 -

-4.028"
(.001)

3.910"
(.001)

-6.441"
(.001)

-3.072¢
(.028).
0.027
(:980)

3.544*
(.016)

4,168
(.009)
-3.969*
(.012)
-1.890
- (117)

0459
(.665)

104

paired samples « test
2543 2543 - 2544
6.322" -9.767" -6.735" 4.873"
(.000) (.000) (.000) (.000)
-4.891" 8.919" 4.224" -4.210"
(.000) (.000) (.001) (.001)

99% (2-tailed)

paired samples « test ( =6;

7,260
(.001)
6.149% 2778

(.002) (.039)
7.826%  4616% 4713
(.001) (.006) (.005)
3.200¢

(022)

3.489* 3514~

(.017) (017)

5.111* 6.055** 8.181*
(.004) (.002) (.000)
99% (2-tailed)
95% (2-tailed)



6.003**
(.002)
2.531
(.052)
0.042
(.968)

-3.914+*

(.011)

2947 - 1544

3.561*
(.0186)
2.698*
(.043)
1.950
(.109)
-0.219

(.835)

-4.765**

(.005)

-4.978**

(.004)

(.002)

-3.188*

(.024)

-2.638*

(.046)

-3.137*

(.026)

-1.929
(.112)
-3.268* -1.787

(022) (.134)

(.113)

(.052) (.022)
99% (2-tailed)
95% (2-tailed)

paired samples « test



-2.381*

(017
1852
(.064)

-2.296

(022)
1937
(053)

-3.593™

(,000)

2543 -

3180+
(.000)
2118*
(034)
1783
(075)
1564
(118)
3680+
(,000)

2543

0071
(943)
-0.588
(.556)
-0.664
(.506)
-0.313
(.754)
-0.328
(743)
99% (2-tailed)
95% (2-tailed)

0211
(83)
1992
(046)
1260
(208
0424
(672
1609
(.108)

106

Wilcoxon signed ranks test

2543 -

1105
(269
1191
(234)
075
(861)
0596
(5551)
1101
(234)

2544

1219
(239
2619
(009
0943
(:346)
1202
(229)
1980
(048)



signed ranks test ( =6, »

2543 - 2543

-2.201"
(.028)
-2.201"
(.028)
-1.265

(.206)

-2.032"

(.042)

2543 - 2544

0.000

(1.000)

-1.483

(.138)

Ak 2.4,

(.225)

-0.542

(.588)

-0.949

(.343)

-2.201"

(.028)

-2.201"

(.028)

-1.095

(.273)

-0.405

(.686)

-0.135

(0983)

-2.207"
(0.27)
-2.207"

(0.27)

99% (2-tailed)
95% (2-tailed)

-0.944

(.345)

-0.542

(.588)

Wilcoxon
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