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IN'l'RO DUC'l'JON. 

Very little has heen known hith erto of th e eartlnvorms of 

'l'hailand. In the 'l'ierreich monograph (1900) Michnelsen was able 

to includ e Thailand in the distribution of only two species, one from 

the mainland and one from a sma ll island, both species unimportant 

zoogeogntphically. In th e same year as the publication of the Ger­

man work Beddard erected three species on material collected in the 

peninsular portion near th e south ern border by the Skeat expedition 

and recorded a fourth hith erto !mown only from Sumn.tra. Three 

other species, of which two were new, were added by Stephenson in 

1917 and 1931 for casual specimens in the Indian and British .M.u­

seum s. Of Stephenson's worms two were from th e peninsular portion 

and one from the wainland, one from each locality probably endem ic. 

Gates ( 1930) was able to Jist seven species (six recorded from Thailand 

for the first time) all of which are more or less widely distributed 

forms, as a r esult of study of small coll ections secured in the most 

unfavourable season of the year near the Burmese . border in the ex­

tt·eme north and south and at Bangkok 'l'his brought the number of 

species reported from 'l'hailand to the end of 1938 to a total of Aix teen. 

For comparison it may be noted that 31 species have been col· 

Jectecl iu the City of Rangoon while the estimated total of species 

fmm Bmma, including the Audaman and Nicobar I..Jands as well as 

a very small tmnsborder portion of Yunnan, is two hundred. ('l'his 

number incluues undescribed and manuscript- species). From the 

portion of the Malay Peninsula south of the Thai border 41 species 

are known and 24 have been r ecorded frou1 French Indo-China. 

Because of this situation and especially in view of the author's 
interest in Thailand as one of the areas adjacent to Burma on tbe 

worms, of which most of his work has been done, the opportunity 

a fforded by Dr. Schmitt to examine material belonging to t he U. S. 

National Museum and in particular that coll ected recently by Dr. 

H. G. Deignan was especially welcome. Study of the new 1nate rial 

raises th e number of Thai species only to '28, less than the number 

known fmm the City of Rangoon. Obviously much remains to be 

done on the earthworms of Thail and, not to mention aquatic oligo-
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chaetes which are completely unknown. Curiously, ahno::;t nothing 

is lmowu of the fauna of the large, den.·ely popula.ted central region, 

as lJlost of the reco rds a re from locali ties in t he far north, north-east 

m1d in the peninsula nea.r the extreme southem border. 

Ettrth worms are ea.sy to collect a.nd usually can be secured in 

::;ufficient numbers for satisfactory taxonomic t reatm ent without diffi­

eulty. Methods of killing and preservation for systematic work are 

simple a.ud fairly inexpensive. 

Interesting a ud in1portaut work can be doue in det ermining the 

number and mugc of specicr; in the uur;tudicd ceutral portion of Thai­

lana without the neces8ity of long, expeusive or arduous trip8 to the 

peripheral r egions. 

One difficulty in the way of local work on th e cn,rthwonus of 

Thail and may be a lack of pertinent literature. In ord er to obvia te 

in part such a lntudicap there have been included in this paper refer­

ences to Jitbratnre eoutaining recent diagnor;e8 of lllany of the speeies, 

a few dictgnol:les e1:1peeially if defiuition 1:1 of wodern 1:1t.andard are not 

avai lctbl e, a key to. t lw 'l'hui species of Phe?·etima, a key to .Megas­

co lecid genera a. lready collected in 'l'hail ancl or likely to be collected 

in any part of Thailand, aud a key to famili es of A1:1iatic earthworms. 

Further infonua.tion that may be nece~:>sary can probably be obtained 

from recent volumes of t he B.ecord8 of the Indian l\f m;eum (CalcuLta), 

aud from Stephenson's two books (1923 and 1930). 

Til e write r i1:1 ind ebted to Dr. C. C. A . .Monro of t he Britif;h 

.Museuu1 fur forward ing one unid entifieu ~:>pecimen for examination, 

to Dr. Schu1i tt of the U. S. Nat. Mus. for the opportunity of study ing 

t he mate rial coll ecteu by Deignan, and to Dr. Deignan for hi s special 

e1forti:l to secure eart.hworu1s and for the care tak en in preservation 

of t he mate ria,] secured. 

Z OOGEOGRA.P H ICAL ~ OTES. 

Known Tha i ear thworms belong to six genel'a. Four of th ese 

genera are represented in the fauna of Thailand by species that are 

undoubtedly peregrine and which have been introduced directly or 

indirectly f rom theil' original homes in Central America (Pontosvolex 

vorethn~n~.s, Glossoscoleciuae), Africa (? DiclwgL~ster ajjin·is, Megasco-
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lecirlae), or India (Lmnpito ?nat~ritii, possibly a,lso Pe1·iony.-c exca­

vatus, Mega,scolecid ae). A fifth genus, Dn twicla, iR known only from 

two Rmall specim e11 s, one of \vhich is specifically unid entifiab le. Th e 

sixth a,ncl la. ·t genus, Phe?·et·ima, is a lone known to be repr eRent ecl in 

Th n.il n.nrl by species of 7.oogeogmphicfl,l \·alu e. 

Phe?·eli?n(( ha s long bee n th ou.ght to he t he dominant genus in 

the I'Cgions of eastern n.nd south-caRtem Asia just mentioned, but 11 

prediction is ventured that D?Ytwida will he found to be much more 

important in t he south east. than th e information, a,t present H.vail able, 

actually indicates. 

A very Jn.rge proportion of th e species now known rrom Th a iland 

belongs to the genns Phe?·Ptinut.; it seems unlikely that explorati on of 

region A, r emote h om and uninfluenced by hum an activities, t he coll ec­

tion of those srn n.ll forms that are usual ly O\'erl ook ecl , a)lcl t he t.nd _v of 

th e practicall y 1inknown £a,una of th e central portion of the country• 

wi ll r ecluce th e proportion very significantly. 

8o rne of these species of Pheret imo are "peregrine," i.e., widely 

distribntccl H.S a result of some unusual a,nd inh erent power of migra­

ti on or as the resul t of acciden tal or a r tificia,l carriage. In the past 

a tend ency to deny any zoogeographical interest to the per egrine 

fo rms ll:ls r esu lted in failnre to r ecord accurately and with Rnfficient 

cl et;til t he distribution of th ese forms. H owever a form \vhich has 

been transported widely may have some interest and significance, if 

fl'om its present rlistr ibution there can be separatecl off what may he 

t erm e<l a natmal range as opposerl to t hat portion of its distribution 

into which it has been accidentall y in troduced. Even the accidental 

p:n-tions of a cli stribn t ion may be of some interest, and especiall y so in 

connection with those species whose original homes f1l'e unknown or 

uncertain. (Vide discnssious of specific distributions in Gates 1937). 

Accordingly it is more important than has been reaLized hi therto 

that informH.tion be accumubted r egarding th e distribntirm of: e \'0 11 

t hoRe forms which may be r egarded as fairly well known both as to 

strncture and distributi on. Information r egarding elevations is often 

eApeciall y needed . 

Species which ar e more limited in t heir di stributi on have 

been distingni shed from th e per egrine form s zoogeographically as 
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"endemics," but tbe distinction may be quite artificial. Because a 

species has been successfully introduced, for example into th e United 

States, scarcely seems sufficient reasou for denying "endemic " value 

in t he region to whid1 it is native. 

Although the term endemic can be appl ied to a number of the 

local species it seems unlikely at present that species of Phe?·etirrnct 

restricted solely.to Thailand will be found except perhaps in th e unin­

vestigated central portion of the country. Species from t he penin­

sular portion in th e extrem e scmth are ·re late(! to forms from th e 

Bmmese and Malayan portions of the peninsula. Species from the 

north arc probably endemic in areas which include portions of both 

Burma and Thailand and it is possible that. a similar statement may 

prove to be true of forms from the most eastern portion of th e coun­

try. 'rhe only species known from the east is related to an Indo­

Chinese form. 

Species of several other genera may be expected m more 

thorough collections (vicle table below). Desmogaste?' (.M oniligastridae ), 

Pltdellus, lV ooclwa1'Cliella, R arrnielln, L ennogaste1· ( Megascolecidae ), 

Ocnerorlrilu8, Gordi orlril1ts, Etdcer?··ic~ and J.l1 alaba?·-ict (Ocnerodrilidae) 

and Glyphid?·ilus (Glossoscolecidae, iVlicrochaetinae) may be anticipated. 

At present it seems unlikely that any of these genera excepting 

Pl1dellus and possibly Glyphidriltts will be represented by more than 

one or posBibly two spec ies, with endemi cs most likely in Desmogas­

ter, Plutellns ancl Glyphicl?·ilus. Endemic species of the last genus 

are known from Burma., India, th e JVlalay PE)ninsnla and the Archi­

pelago. Even in th ese areas records are casual ancl th e peculiar 

g lyphidrilid habitat requires careful study. 

Accnrat.e asses.'ment of th e zoogeographic valne of species of 

W ooclwa?·diella, R arrniella, Lennogaster , and the Ocnerodrilid genera 

that may be found in Thailand is impossible at prese nt. .All of these 

forms are of snch a small size as to be most easily transported acci ­

dentally. lVInch further information is required in connection with 

th e or igin and distribution of these small species which are almost 

a lways O\'erlooked by coll ectors. 
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1'able. 

EAR'I'liWORM GENERA 0 ~ ~OUTH-Ji:A STKL{N ASIA. 

Bnrmn, and th e 
1\1 ::t.la.y Penin sulu.. 

Desmogrtsle?' 
Ha sti?·ogltste?· 
D1·awidn* 
Pl1dt ll'tts 
Pontodri l us 
Wood wn.rdiel Ju, 
l'onoscolex 
Nelloscolex 
Lmnpito* 
Pherelimn* 
.Pe1· ionyx* 
Octochaetoid es* 
Rami ella 
Lennogaste1· 
Euty7Jhoe1ts 
Dicbogaster* 
Gordiod rilus 
Ocnerod t ilus* 
Malabarin. 
Eukerria* 
Pontoscolex* 
Gly'[Jh-irl?·ilus* 
Bimaf'tos* 

'.L'hailn.nd. 

J Drawicl<1 

Lampito 
Pheretimrt 
Perionyx 

Dichog<u;tet· 

Po11 tosco lex 

French 
Indo-China. 

Drawitln 

La mpi to 
Pheret-ima 
Perionyx 

* \ •Vit b spec ie" in thP Mn.h~r P eninsuh. GPnem without n. terisk>; 
''"·H' hPen recorded hi t het·to only from Bm·mn. 

The itn.lirs inclicn.tes t hn.t the genu;:; is rep t·esented in the particular 
1·eg ion by end emic .. pecie::; n.t len8t in p>~ rt. 

, 'YRTE~l A'l'TOS. 

Th e classifications of Michaelsen and Stephenson a re no longer 

satisfactory, at least so fa r as t he i\foniligastri lae an 1 Megascoleciclae 

n.re concerned. A r evision of the Moniligastriclae is und er vvay 

and it is hoped that publication will be possibl e in t.he not too 

distant f nture. In the meanwhil e it is only necessary to not e that 

t·,he African subfamily Syngcnodrilinn e must be excluded fl'Om the 

Moniligastridae which is uga in pmely Asiatic. 'rhe Megascolecidae 

is a conglom erate of genera Lhat can onl y be definen, morph ological-
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ly, as earth·worm s having prostates.Pl ·It has usuall y been divided 

into five subfami lies : Acanthodri.linae, Megascolecinae, Octochaetinae, 

Diplocarcliinae and Ocnerorlri lin rte (Stephem:on 1930). The Diplocar­

diinae group has been f'mppressed recently and its genera trans­

ferred to the Acant.horlri.linae and Octochaeti.nac (vicle Pickford 1937, 

pp. 83-84 and 1938, p. 95). The Megascolecinae and Octochaetinae 

are now merely aggregations of genera that cannot be defined mor­

phologically and which can not be delimi ted fi'Om each other, while th e 

Acai1thodrilinae are distinguished from th e Octochaetinae only by th e 

absence of micronephridia, and from th r- Megascolecinae only very 

circuitously, if at all. So far as can he discovered from study of th e 

literature available locall y and of the Bnrmese forms, t he Ocnerodri­

linae are distinguish ed from all other Megascolecid forms by five 

characteristics : absence of dorsal pores (except in Nemntor;enia), 

restt·iction of calciferous · glands (oesophageal sacs or diverticula) to ix 

and x, r estriction of hear ts to segments x and xi, an anterior intes­

tinal orig in in xii, and absence of diverticula on th e spennathecae 

(except in Pygm((eorlrilns). As one step towards a revision of th e 

Megascolecidae it is suggested that the Ocnerodrilinae, t he only group 

disting ui shabl e f rom the rest of: the family by more_ than one morph o­

logica.l character , be recognized as a distinct farnily. A revision of 

the Megascolecidae (minus the Ocnerodri linae) cannot be a t tempted 

for some time yet a.nd not until a very considerable amount of work 

has been done on the digestive, circulatory, excretory and reproduct­

ive systems in most of the genera inYolved. In the mea.mv hil e the 

Megascolecidae will be und er. toad to include without subfamily 

distinctions all of those genera hith erto incl uded in the Acantho­

drilinae, Megascolecinae and Octochae tinae. 

K EY TO FAMILIES. 

1. n. 'l'estis sacs suspended in intersegmental 

septa so as to proj ect anteroposterior-

ly into t-.,vo successive segrnents .. .. Moniligastridae. 

(l ) T his defini t ion neces it:tteR the invention of a new term for t he 
clistinctly di fferent Monilign.st1·icl structl]res, hithel·to usmt.!ly mll ed prosta.te.·, 
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'). 
"'· 

!i. 

4. 

5. 

b. Testis sacs lacking or when present not 

suspended into two segments but. r es­

tJ·icted t <;> the segments to ·which tb e 

CL 

b. 
((,, 

b. 

a. 

b. 
(( .. 

b. 

incluclerl t estes belong . .. . . .. . . . 2 

Prostat es present .... ........... . 3 

Prostates lacking .. .. . . .... .. . . . . 4 
Intestin e b egins in x ii , last hearts in x i .. Ocneroclrilidae. 

Intes tine begins behind x iii , last he~trts 

in x ii or x iii ........ ..... . ... . . Megascolccid u.e. 

Gizt:<t rd oesophageal .... . .. .. ... 5 (Glm:soscolecidae). 

Gizza rd intestinal . .. .... .......... Lumbricich e. 

Rpennath ecae at least partly in fron t of 

the test.is segments .... .. . .. ..... Glossosc0lecinae. 

S pennathecae behind the t estis segmeuts. Microchaetinae. 

FAMILY l\fON fLTGASTRIDAE. 

Hithert.o only two specimens of one Monili gastrid genns, Drn­

~uirln, have been co llec ted in rrhailand. Anoth er genus, Des?nogasle?· , 

present on th e S han PJatean and in th e T ena.'scrim division, just west 

of 1'hailand , a nd also known from China is probably to be found in 

TIJailand. It iR most lik ely to he seem ed in r egions uninfluenced by 
act.i,, ities of man. 

GE)\'US D I{;\WlDA MJCHAELSEN 1900. 

Drawida vulgaris? 

1930. D1·awidu ?J?. ~~[Ja?·is , Gates, Rec. Incl. Mus. XXXII, p. 

296. (Type loca lity Kalewu., TJ pper Chindwi n distri ct , 

Burma. Types in author 's coll ection.) 

Jlifalerial exan1,;nerl.-From U. S. Nat. IHus. 

C hi engmai, 1,000 feet , Augu:;t 9, 1936, 1 clitell a t e speCJ ­

m en , H . G. D eig nan. 

E x te?"1Wl chrtracfe1·ist·ic8.-Length, 85 mm. Dia meter, 2~ rnm. 

Unpign1ented. Prostomium prolobous. Nephropores begin on iii and 

when rccognintble are on or close to d, u.t anteriol' margins of th e 

segments, apparentl,y lu.cking on x. 
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Th e setae begin on ii and are closely paired; on xx, aa slightly 

less t han be. The ventral setae (a.nd possibly th e latem l setae) of ii ­

vii n.re larger t lmn on posterior segments. 

'l'he epidermi s of x:-xiv appen,rs to be sligh t.l y t hick ened at th e 

mid-dorsal incision. 

Spermathecn,l pores are small , transverse slits, ou 7/8, j nst 

med ian to c. 
Male pores are tiny, transversely placed, slits en. at mid be, on 

low t ransversely placed poropbores, (pos.·ibly cut oft' from the posterior 

ID c~rgin of x ?) concealed from view by apposit ion of margins of x 

and xi. 

Th e female pores are on or very close to 11 /12, on or just 

la teral to b. 
'L'h e ge11i t:1l markings a re t ransversely placed a reas of greyish 

translucence, Hhortly ellip tical in outline: pai red, presetal on x, ix 

and viii (t he right side only ) in a htera l por t ion of be, postsetn l on x: 

in medi n,n por tion of be ; unpaired, median and presetal 01 1 ix and xi. 

I nternal cmntomy.-The gizzard s are in xiii-xv. The last 

pair of hearts is in ix. Th e post-gizzard por tion of the oesophagus 

ext ends through seven segments wi t h a Yalve in the seventh segment, 

the .intestine beginning with 22 /23. The ext ra-oesophageal trunk is 

la teral to the hearts. On the ante rior face of 8/9 just median to 

each heart t here is a. Yertical commi ... ·tu e from the extra-oesophageal. 

The testi s sn,cs are elongate, extending El'(im 8/9 to 10/1 1, 

slightly constricted by 9/10, appa rently sexual. The vas def erens is 

:;hor t, twisted into a fe w looRe loopR on t he poRteri or face of 9/ 1.0 n. nd 

paHse:-; in to the prostate near the ental end wit hout first peuetl'ali ng 

into t he pariet.es. (No neph ridia in x.) Th e prostate is small , clnb­

HIJ a pecl, erect in t he coelornic cavity. An outer layer of relatively 
coarse g ranulations extending to the pari etes readily fall s off, revealing 

a . lend erly club-shaped capsule, nar rowed ecta.l ly. 

Segment xi is closed off to form a horseshoe-shaped ovarian 

chall1bet· which is almost empty. Th e ovaria,n sacs a re ye llowish and 

distended but r estricted to xii. 

The spermath ecal ampul lae appear to be ful ly developed. 1' he 

atria are small , rather fi nger-sha.ped, erect in vii just in f ront of 7/8 
(l.ncl so mew hat fl at tened anteroposteriorly. 'I' he sperm~tth ecal duct 
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passes into the posterior £ace o£ the atrinm " ' ithin 7/8 close to th e 

pari etes. 
J~enu~rks. -The worm is strongly contr11cted, especiall y anter­

iorly. Wh en first r eceived determin11tion of cha racteristics of the 

male genital terminalia was practically impossible without damaging 

the specimen. More than a year later fhe specimen \'>'aS again 

ex11mined by which time removal o£ the cuticle had become possible. 

A r t:ddish clitdlar colouration on x-xiv, previously overlooked or 

unrecognizable is now visibl e as well as unpaired, median genital 
Hla.rkings which had not been noted previously. 

The worm does not appear to difl .. er in any cha racteristics of 

specific importance -from specimens referred to D. v~~lgaris. This 

species has been found hith erto only in a central region of Burma 
neat· the Irravmddy river in th e south and the Chindwin in the north. 

'.l.'h e unpaired median genital markings are located as in unrecorded 

Burmese specimens from the southern portion of th e m~lgaris range. 

Diagnosis.-Male pores small , transversely placed slits on 

the posterior margin o£ x, at or meclia.n to mid be. Spermathecal 

pores on 7/8, on or c:lose to c. Genital markings transversely placed 
a, reas o£ epidermal modification of shortly elliptical outline, presetal; 

paired, in a lateral portion o£ be, on vii-x, in bb on xii-xi v; unpaired 

in aa on viii-xiii ; occasionally paired postsetal markings in median 

portion of be on x. Nephropores on or cloRe to c1l. Unpigmented. 

Length 30-50 mrD. Diameter 2~-3 mlll. 

Gi?.zards in xn-x VL Vas deferens short (8 Hlln. long), ectal 
portion in x thickened, passing directly in to the prostate entally. 

PL"ostatic capsul e rod-shaped but slightly widened eutally . Sperma­

thecal atria in vii, ea. 1 mm long, digitirorm. Segment xi reduced to 

n, horseshoe-shaped ovarian chamber. 

DrtA WlDA SP. 

E. 

Jlfcde1·ial exwninecl.-From the U. S. Nat. MuK. 

M u'ang Pang (Ban M uang), Septem her 13, 1936, 1 acli­

tellate specimen. H. G. Deignan. 
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Exte?"nal cha?Ytcle?'istl:c8.- -Leng th , 33 mm . Diameter, 1 mm. 

U np igmented. Profltomimn prolobous. 

Setae a re closely paired; on xx, cw < lJc . 

Spermatheca,l pores a,r c on 7/8, on a. 

Th e ma.le pores are presumalJly a t t he vent ral t ips of poro­

phores which are in mid be. Each poroplwre is a whitened, mthel' 

conical protuberance, intersegmental f mTow 10/ 11 , endi11g abrupt ly 

againfl t t he ba,se both laterally a nrl mesiall y. From t he ventral end 

of t he porophore protrudes a short, almost fi la mentoufl penis-l ike body. 

'J'h is latter presumably is retmct ile into the main portion of the 

porophoec. .(Two ty pes of stm cLnre,., ha ve been referred to n,s penes 

in the genus Dmwicl11,, One is form ed, wholly or largely, by ever ­

sion of a pouch or invaginat ion, aR in D. clumi Gates 1985,. whil e the 

other .is a permanent structme ca pa ble of protrusion from or ret.rac­

~iun in to a pouch or in vagination, as in D. hr>lwrmsis Stephenson 1924). 

GenitalmarkingA ar e lacking. 

I n te?'?W l wwtomy.-The gizzanls ar e in xi\·-xv. 'The laflt 

pair of hearts is in ix. 

Testis sacfl ar c small , n1.t her fi r m, spheroidal, on t he posterior 

face of 9/1.0, p robably abnormal. '!.'he n1s deferens is short., twisted 

inta several loose loops on t he posterior face of 9/ 10, and passing into 

t he anterior face of the prostate (nea r the pariet es? ), without fi rRt 

penetrating into t he l>ody wa 11. The prost.at e iR elub-shaped, small 

but er ect in the coelornic cavity. Th e ex.tc rnnl ghndnlar ln.yer is 

loose and readi ly fa ll s apJ.rt reveali ng iL soft, club-slw.ped ca psule, 

riarrowed ect:1ll y. 

'l'he ovisacs arc se~ual tLnd extend into x ,·. Q,·arian chamber ? 

. The spen 11athecaJ a mpullae ar e rli stend ed. AR th e spermat hecal 

duct paRRes into t he pn.rietefl just behi nd 7/8 it is slightly enla;:gecl , 

t he \Videnecl portion rath er conical and sligh tly protuberant into t hr. 
coelomic cavity. 

R ema?'ks.-The specimen is macerated nncl broke into several 

fmg ments during the examination. 

This worm d iffers from th e C hieng mai specim en (of D. 

?ndgw'is?) in the presence of a, penis, a characteristic of sufficient im ­

portance to indicate speei£ c distinctness. PoAsibly nenr to D. hehoe?lsis 

Steph enson ·1924. 
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FAi\llLY !HEGASCOLECJDA E . 

.Although at prese11t on ly fom genera of tbis fa!11ily can be 

listed from Thailand , it i::; probable: that others will be represented 

in tnorc extensive collections. The key to Megascolecid genera has 

accordingly been extended to include tho::;e genera that are most 
likely to be encountered. 

KEY TO i\1EGASCOLECJD GENEHA. 

1. a. Prostates tubular ................ 2 

b. Pro::; tate::; racewose . .. .... . . ...... 8 

2. c~. Purely meganephric ...... . . .. . . .. 3 

3. 

4. 

5. 

G. 

7. 

b. l\Jicrouephric or lllixedmega- and micro-

a. 

b. 
(~. 

b. 

(~. 

b. 

a. 

b. 

a. 

b. 

(A) 

(B) 

(U) 

(D) 

nephric .. . ........ . ..... . ... 4 

Nephridia preseut anterior to x iii . .... Plntellus. (A) 

Nephridia lacking ante rior to xiii . . .. . Pontod?· il1.~S. (B) 

No calciferous g lands ....... .. ..... Rc~miella. (C) 

Calciferous glands present . . . . . . . . . 5 

Calciferous glands behind xi v . . . . . . 6 

Calciferous glands in front of xi v . . . 7 

One gizzm·cl ...... . . . . Octochaetoides. (D) 

Two gi;;:;;:a rds . . . . . . . . . . . . . . . . . Dichogaster. 

One gizzard . . . . .... .... . . .... . . . E1.dyphoe1.Ls. (E) 

Two giz;;:ards ... .. ...... . ... ... . . Lennogaste1·. (F) 

Burmese forms are small wo1·m:;, ~op1e quite smnJl. Interesting 
species ru11.y Le found iu Th:til aml. 

To be looked for on or n e<Ll' the seaslwre. 

Two species of very cmnll worms are kn own horn Burma, one 
from t he Slum Phtean. 

Octochaetrricles fe?'71W?"i hn.s been fonnLl in the Mab.y Penin::;nln. 
(possibly :111 impo1'tation ), <Lnd is widely di~tributed in Blll'mrt 
t l1ongh 1·ecorcl ed h·oi:n onl y two locn.l i tie~ on the Shan Plnte>w, 
uoth lle<tl' the we~tem mm·gin. 

(E) May tLi rn np in ]Jen iu ;mhLL' 'l'haila1Hl Ol' in a region uem· t he 
Bu rmese bo1·d e1· of Amhe1·st nnd 'J:nvoy districts. 

(F) Two very ::;mall ~pec i es known h om Burm:1., one of which is pl·e­
sent ou t he 8l!:u1 Phten.u. The otbe1· is known only hom t he 
Tena::;seriu1 Lli vi::;iuu, whieh is ,d ::;o ou t ue Thai bonlel'. 
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8. c~. Purely m~gauephric . . . . . . . . . . . . . 9 

b. Micronephric or mixed mega- and micro-

9. 

10. 

11. 

(~. 

u. 
(~. 

b. 
(~. 

u. 

nephric ... ....... . . ..... ... 10 

Setae perichaetine .... ... .. . ....... Pm·iu'll.:yx. 
Setae lumbricine ..... ... ...... . . WoodwaTd·iellc~.(G) 

Gizzard in v .. ............. . ..... Larn2Jiio. 

Gizzard behind v. . . . . . . . . . . . . . . 11 
Male pores on xvii , female pores on xiii .. 1'onoscolex. (H) 

Male pores behind xvi i, female pores on 

xiv . . . ... . . . ... . ............ . Ph e1·etimc~. 

GENUS LA.MPITO KINBEH.G 1867. 

1938. Lc~mvito, Gate~;, Rec. Ind. Mus. XL, p. 404. (H.evision). 

LAi\rPITO i\fAURJTH KlNBEHG. 

1867. Lt~mp·ito 11tcJ-twit·ii, Kinberg, Oh. Ak. Forb. XXIII, p. 
103. (Type locality Mamitius. Type in th e Stock­
holm Museum.) 

1930. JY!egc~scolex nwt~ritii, Gates, H.ec. Ind. Mus. XXX If, p. 

301. (Bawti and Not Theinko.) 
1938. Lantpito mauritti, Gates, H.ec. Ind. Mus. XL, p. 413. 

(Diagnosis.) 
R enw.1·lcs.-This species lflay prove toLe fa irly common in the 

low lands as in Burma. 

GENUS PHEH.ETJi'lfA KlNilElW 1867. 

Key to Thai species of Pher etimn .. 

1. n. No intestinal caeca ... .. : . .. ....... elongate~. 

b. Intestinal caeca present ... . .. ..... 2. 
2. CL. Quadrithecal . . ...... . . ... . .... . 3. 

b. Sexthecal or octothecal . . .......... 5. 

(G) SmaJl species m·e known from Indin., Burma. an u Ceylon, W. 
pumilcb Ol' jcwaniccb or both may t m·n np iu Thailn.nd . 

(H) Sevet'>tl species :we kn own from the Shan Plateau including two 
from Karenni jnst west of Tbtiln.nd, n. nd other~ h om Mn.ng Luu 
St<tte, east of t he Salween. 
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3. a. 

u. 
.J.. (1 •. 

h. 

5. (~. 

b. 

G. (~. 

b. 

7. ((. 

b . 
H. ((. . 

b. 

9. a. 

b. 

10. (~. 

b. 

11. (~. 

b. 

12. (~. 

b. 

13. (~ . 

b. 

H. (~. 

b. 

Spen nathccal pore:-; segmental, cm anterior 

margins of ,·ii-v.iii . .. . . . . . . ..... . plc~natc~. 

Sperm ath ecal pores intersegmental . . 4. 

Sperum thecal pores ou 5/6-6/7 . . . . . .. . ?H01''?'isi . 
Spe rmatheca.l pores on 7/8-8/9 . .. . .. . . h~~pbonensis. 
Sexthec..'ll. ...... . ...... . . . ..... 6. 

Octothecal .... . .. ... ... . . . .. . . 13. 

Male pore· on xviii .. . . . . .. . .... . . 7. 
l\'Ittle pore.· ou xx ... . . . . .. . . .. . . .. . tL'JWmalt~. 

Male pores superficial. . ..... . . .... 8. 

.i\>hle pores invaginate ... . ....... . 9. 
Testis sacs ventra l, seminal Yesiclcs 

excluded .. . . .. . .. . . . . . .. .. .. . . hc~wc~yana. 

Testi::; sacs pas::; a round gut dorsal.ly, 

seminal vesicles of xi included .. . . .. pc~p~~losc~. 

Male pore in vaginatious restricted to 

parietes . . . . ... .. . . .. .. ... . . . . pe[J1tt~na. 

Male pores in copulatory chamber. · pro­
t uberant into coelomic cavity . . . 10. 

One or more stalked glands t o each sper-

niatheca,l duct .. . . . ......... 11. 

No stal keel glands to spen uathecal 

ducts .. ...... . ........ . . .. 12. 

Firs t. clor::;;1] pore on l0/1 1 or auter iorly, 

penial setae laclriug . .. . . .... . . . hat~lletoi. 

Fi rst dorsal pore on 11 /12, penial seta.e 

pr·esent .. . . . . ... ... . . , . . . . . . .. ca?npc~nulala·. 

Fi rst dorsal pore on 12/13, la~;t hen,l'ts 

iu xii . . .. .. ...... . ... . . . ... . . . per·ichaetc~. 

First dorsal pore on 11 /12, last hearts 
. . 
1 n x 1u ... . .. . ... . .. .... . .. . .. . v~·ruo. 

Uenital markings in a transverse row of 

1.3-16 on or close to 7 /'cl ..... . . . . . e·vun~;;i. 

Genital mo.rkings, wh en present, not so 
placed . . . . . . . . . . . . . . . . . . . . . 14. 

Male pores super ficia l ... . . . ... . . 15. 
Male pores inv<tginate . . .. . . . . . . . 20. 

79 
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15. c&. Genitn,l markings lacking . . . . . .. . . . . etlexcmclri. 

u. Genital markings present .. . ... . . 16. 

16. a. Intestinal caeca simple . . .. .. . .. . . 17._ 

b. Intestinal caeca compound . . . . . . .... mcmiwtn. 

17. et. Genital markings segmental ... . ... .. exigna. 

b. Genital markings iutersegmental ... 1,8. 

18. a. Genital mark ings in three longitudinal 

rows. . . .. . .. . .. .. .. . .. . .. .. .. com1?tcL. 

b. Genital markings not in t hree longitudi-

nal rows . ... .... . .. . .... . . . 19. 

. 19. et. Leng th less tkm 100 nun . . . . .. . .. . . Wl.&strina. 
b. Length greater than 150 nnn ... . .. .. . longicLmlicttlcdct. 

20. CL. Septum 8/9 muscular ..... . . . . .. 21. 

b. Septum 8/9 lacking O L' i£ present repre­

sented by a me m brauous ventra l rudi-

ment only .· . . .. . . . .. . . ...... ?2 
21. et. Geni tal markings p resent , on xvii and 

xix . .. . ... . . .. ..... .. ...... . . postlmmc&. 
b. Genita l markings lacking .. . .. . .. ... fi ·wvialis. 

22. a. Pseudocopulatory chambers present in 

xix . . . . . . . . . . . . . . . . . . . . . . . . . biponL. 

b. K o pseudocopulatory charn bers . . .. . . . annc&ndcdei. 

vVhi le it is hoped that t he key ::tbove wil l prove to Le helpful in 
identificrttion of species nJren.dy 1·econled from Th:tihnd, it must be u ~ed with 
considemble cantion. As a 1·esul t of impor t:tnt gn.ps in our knowl edge of so 
run.ny of t he species, :t really ::>:ttisfn.ctory key cauuot be con ,;t nJCt ed at t he 
p1·esent t ime. 

PHEl~ETfMA ALEXANDRT ( B EDDAlW). 

1900. Am.yntu,s alexc&ncl?·i, Beddarcl, Proc. Zool. Soc. Londo n, 

1900, p. 998. (Type locali ty Calcutta, India. Type 

in the British Museum.) . 
1930. Phm·etimct lignicola, Gates, Rec. I ncl . Mus. XXXII , 

p. 314. . (Bang kok , Cbiengmai, Chiengrai.) 
1937. P he?·etinLc& a.lexCin.(l?·i, Gates, B.ec. Incl. Mus. XXXIX , 

p: 192. (Diagnosis.) 
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1lfctteriul examinecl.-FROi\I THE BRITJSH J\f USEU i\1. 

Kosichang, Gulf of Thailanu, four clitella.te specimens. 

S. S. F lowel'. 
FROM THE U. S. N AT. I\{u~. 

Chicngmai, 1,000 feet, August 14, 1936, 1 ciitellate 

specimen. H. G. Deignan. 
" In rich soil of a banana grove," Mu'ang Pang (Ban 

lVIun.ng, a town on the upper l\Ie Yom), September 

9, 19:-36, 1 clitellate specimen. H. G. Deiguan. 

R~nw1·ks.-Probably fairly common throughout most of 

Thailand. Co llltnOn throughout most of Burma and also known from 

Yuunan, Assalll, Calcutta, Bombay and th e Andaman Islands. Th e 

original home of the species pre::;mnably is somewhere in Burma or 
Siam. 

PHEl-tETIMA ANNANDA LEl STEPHENSON. 

1917. Phe?·et·im.t~ annandc~lei, Stephenson, Rec. Incl. Ilius. 

XIII, p. 386. (Type loeality Singora, Tale Sap. 

Type in the Indian Museum.) 

1934. Pheret·i11ut annandalei, Gates, Rec. Incl. :Mus. XXXVI, 
p. 256. (after exa mination of type.) 

Dic~ynosis.-Octothecal , secondary spermathecal pores huge, 

on 5/6-8/9, slightly above the midlateral line. Male pores at ventral 
ends (?) of tubula,r penes, two mm. long within large, copulatory 

chambers with transversely slit-like apertures. Genital markings very 
small , rounded tubercles in tmnsverse rows of one to three midven­

trally; presetal and postseta l on viii, x viii and xix. F emal e pore? 

Setae: vif28, vii/30, viii /40, xvii/15, xviii/L2, xix/17 , 43/ v, 59/ix , 
55/xii. First dorsal pore ? Length 51:\ mm. Diameter 4 mm. 

Intestinal caeca simple. Testis sacs paired and ventral (?). 

Spennathecal duct longeL' tlmn the ampulla ; diverticulum Sill all , with 
ovoidal .semina.l cha,rnber and longer , slender stalk opening into ental 

end of duct. Genital marking glands stalked and coelomic. 
Bemttrlcs.-Known only from th e holotype. Testis sacs are 

as~mmed to be ventral but this is not mentioned by the author. 
Primary spurmathecal pores are invaginate, but, nothing is known of 

th e inv~aginations. 
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P. annandalet is close to P. gemellc~ Gates 1931 and P. bipom 
(Beddard) 1901 , from w hich it is distinguished by the absence of 

pseudoeopulatory chcLmbers. 

Probably nati ve to peninsula r Thailand and cL neighbouring 

portion of the Malay .Penii1sula. 

PHERETJ!II A ANO~IALA M ICBAELSE).'. 

I 907. Phe? ·etimn wnumalc~, Michaelsen, Mitt. M us. Hamburg, 

XXIV, p. 167. (Type locality Calcutta, India. TypeR 

in tl 1e lndian and Hamburg Museums). 

1930. Pher·etima cmonw lc~, GateR, Rec. Incl. Mns. XXXII, 

p. 307. · (Chi engrai). 

HJ37. Plwr·e t·imt~ cmomalc~, Gates, H.ec. Iud . .iHui:i. XXXIX, 

p. J 93. (Diagnosis). 

R emw·lcs.-- Po::;sibly fairly common through rn ost of Thailand . 

Wid ely spread throughout Burma aml also kJ?-OWll from southem 

Yunnan, Ca.lcutta, the eastem and western Himalayas. The criginal 

home of the Hpecies presunmbly is so mew here in Bunua or Thailand. 

PHERETLLiiA A US'rRIN A GATES. 

1932. Pher·eii?nt~ ex iyuc~ \'a r. c~ust? · inc~, GateH, H.ec. Incl. MuH. 

XXXIV, p. 514. (Type locali ty, Leiktho Circl e, 

Toungoo district, Burma.) 

193o. Pherelimc~ c~ust? ' i?w, Gates, Rec. Iml. lHns. XXXVIII, 

p. 400. (Diagnosis.) 

1lft ~le.r·icd ex,lminecl.--From t he U. S. Nat. l\1us. 

Base of Doi Sutep, ccc 1,100 feet, Dece~nber 1, 1936, l 
cli tellate speciwen. H. G. 1Jcignau. 

Remw·lcs.-'l'hc f\ingle pair of postclitel lar genital nJ a,rkings is 

on 18/19 on this specim en . 

Possibly to be expected throughout western Thai land from th e 

peninsula northwards. Th e range in Burma is from the peninsular 

portion (Mergni district) to Myitkyina, but mily crtst of a line passing 

north from the mouth of the Sittang along th e 111argin of the Shan 

.Pbte<lll to Bhawo and thence to :Myitkyi1 Ja. 
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PHI!:HETlMA. l:liPORA (BEDDAlW.) 

1901. An,y ntas bi,po?"US, Beddard, Proc. Zoo l. Soc. London, 

1900, p. 908. (Type locality unknown. Types in 
the British Museum .) 

1932. Pheretimc~ bipom, -Stephensou, Ann. Mag. Nat. (10), 
IX, p. 213. (After examination of types.) 

1934. Phe1·etinu~ b1:po1·c~, Gates, Rec. Ind. l\Jns. XXXVI, p. 
:257. (After examination of types.) 

Dingnosi.-;. - Octothecal, spermatbecal openings{!), on 5/6-

8/9. Male pores on penes within copulatory chambers with 

trausversely slit-like apertures. Peni~:; -lik e processe~:; in paired pseu­
docopulatory cha1n bers witl1 transversely slit-like apertures ou xix:. 

Genital marking~:;: paired transversely elliptical, postsetal ou vii ; 
additional markings postsetal on vii just median to spenn.a th ecal pores 

or presetal on viii. Seta e present on a ll eli tellar segnwnts. First 
dorsal pore? Length 115 mm. Diameter ? 

Intestinal caeca simple (?). 'l'estis sacs U shaped (?); seminal 
vesicles included( ?). Spennatlwcal duct a,s long as ampulla; div erti­

cu lum luuger t itan co111 bined lengths of duct ~md ampulla, , with long 

stalk a,nd avoidal ~:;emina, l chum her. Uenital Jll arking glands cushion­

like and bilobed. 

R emarks.-- Close to, if no t identical with, the Burmese P. 
genwllc~ Gates 19:31 from which it is distinguished for the present, 

by the paired genital markings on vii and spennathecal characteristics 

(shortness of duct relative to ampulla, and length of diverticulum rela­

tive to combined length s of duct and ampull a). 
Probably endemic in a northern portion of the l\lalay Peninsnl a. 

PHERETl lVlA CA MJ>A NULATA (ROSA). 

1890. Pm·ichcwta cc~mpanulcdu, Rosa, Ann. Mus. Geuova, 
XXX, p. 115. (Type locality Palon, Insein di~:;trict, 

Bunmt. Types in th e Genoa Museum.) 
] 93 7. Pherelima campcm~~latci, Gates, Rec. Incl. M us. 

XXX VIII, p. 406. (Diagnosis.) 

(l ) Spemmthecal pores e>tnnot be chaTncte1·ized in t his <m cl certain 
other ·pecies. Externn.l nper t nres of tbe spenrt;Lthec;te ruay be p1·inmry o1· 
seconLbry p01·e::;. In these ci J·eumstm1ces "opeuing;;" i ~ u::;6Ll iu :;tead of" pores." 
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ilfrttm·ial exctminecl.-From the U. S. Nat. Mus. 
Mu'ang Pong (Ban Yl uang, a town on the upper l\J e Yorn ), 

September 13, 1936, 1 clitelbte, a thecal specimen. 
H. G. Deignan. 

R emw·lc.s.-'l'he only specimen obtained is of an abnormal form 

found rather commonly iu Burma, f ?''l.~gosa (vicle Rec. Incl. Mu s. 
xxx viii, p. 409). The species will probably prove to be as common 
throughout 111ost of Tha,iland as it is in Burma. Also known from 
Yunnan, the Malay Peninsula, Andaman Islands, and th e eastern 

Himalayas in India. The orig inal home of the Rpecies probably IS 

somewh ere in a region comprising ea.st ern Bunua and Thailand. 

PHERET! i\1A COMP'l'A . 

1932. Phm·etimc~ compte~, Gates, Rec. Ind. Mus. XXX IV, 
p. 511. (Type locality, Blachi, Ka.ren Hills of 

Toungoo district, Bunna. Type in author's collec­
tion, J udson College.) 

J.lfcttq,ric~l exc~mined.-From the U. S. Nat. Mns. 
Ba.n Huai Rai , Pln·e Province, NO\·. 4, 1936, 14 clitelbte 

specilllenfl. H. Ga.ylord l.Cnox. 

E:cternnl clu~?·w;te?·istics.-Length , 135-235 mn1. 

6'-8 mm. The dorsum is cha.racte rized by a light reddi sh 

tion that fades out grad ually passing posteriorly. 

Diameter, 

piglllenta-

The setae begin on ii and on this segmeut are usually restricted 

to the veutral side (10) though scattered setae may tdflo be present 
dorsally. Setae a re small and closely spaced, more closely crowded 
ventra lly, stlla ller aud oft en deeply retracted into the parietes or 

111issing dorsally. Gaps of 2, 3 or 4 inten;etal inter vals are £reqneut, 
:;etal pits often visible iu the gaps. The setal fonnulac of five 
:;pecimens are shown below. 

Vl Vll Vlll XV'll XVlll X J X: ll lll Vll l X ll XX. 

41 45 43 44 5 73 114 
49 53 55 . 52 41 56 33 84 128 123 122 

48 48 51 56 40 58 22 63 ] 33 128 130 
53 56 57 53 47 59 18 87 145 130 136 
54 54 57 59 46 61 12 70 140 139 133 

-------
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The first dorsal pore is on 12/13 (14), on one worm a pore-like 

but appu.rently non-f unctional marking on 11/ 12. 

The clitelln m is yellowish to brownish, annular and extends 

from 13/14 to 16/17; dorsal pores and in tersegm entftl fm rows lack­
ing, setae invisible. 

Octothecal, spermathecal pores minute and superficial, four 

pairs, on 5/6-8/9. 

There is a single femal e pore (14). 

1'he male pores are minute and superficial, each pore at or 

neat· the centre of a disc-shaped porophore which may be almost 

ci rcular or shortly elliptical (tmnsversely or longitudinally placed), 

the porophore slightly smaller than the genital mn,rkings. 

The genital markings are rather small , protuberant, interseg­

mental, almost circular in outline to shortly elliptical (transversely 

placed), in three longitudinal rows, all ot which are median to th e 

male pore lines. A circular central portion of each marking has a 

greyish translucent appearance and is surrounded by an opaque 

band-like margin. The markings are on 19/20-25/26 (13 specimens), 

19/20-24/25 (1). One specimen has an n.dditional marking on 18/19 

on the left side only. Another specimen lacks th e right marking on 

19/20 while the median marking on 20/ 21 is probably doubl e, being 

about twice the si?.e of a normal markin.g. 

InteJ•nal anatomy (three specimens opened).- Septa 5/6-7/8 

a re slightly muscular: 8/9-9/10 lacking ; 10/ 11-11 /12 muscular. 

The intestine begins in xv (0). The intestinal caeca are 

simple, the margins with slight septal constrictions. On th e gut just 

in front of the heart of ix is a large, lobed, glandular coll ar (3). 

The si ngie heart of ix is on the right side (1) or the left side 

(2). The last pair of hearts is in xiii (3). All hearts of ix-xiii pass 
into t he ventral hunk (3). 

The testis sacs of x and xi are unpaired and suboesophageal. 
1'he nerve cord is ad herent to t he ventral side of t he testis sacs. 

The seminal vesicl es of xi are large, filling the segment and in contact 
dorsa lly above the dorsal blood vessel. The vesicles of xii are still 

larger, in contact dorsally, pushing 12/13 and succeeding septa back 
into coatact with 16/17 or 17/18, or actually passing through one or 



86 Thailand Resecwch Society, Natuml History Suppl. Vol. XII. 

more of th ese septa. Th e prostates are rath er small , confined to 

xviii (3). The prostatic duct. is six to ten mm. long, bent into a 

hai rpin-shaped loop, muscular but rather sleud er. 
The spermathccal duct is not clearly marked off externally 

from the ampulla but is much shorter than the ampulla, with sli ghtly 

thicker wall, usually ridged longitudinall y (internall y). The duct is 

abruptly narrowed within the parietes. The lumen is fairly large 
and is abruptly narrowed at the diverticular junction, · The diverti­

culum , which passes ·into th e anterior face of t he duct at or close to 

the parietes, is longer than the combined lengths of duct and ampulla 
and may be tw ice as long. The diverticulum may be deRcribed as 

rod-like and of about the ·sam e diam eter throughout (l specimen), or a 
mirldle region may be slightl y 1iarrowed and there may be bulgings, 

or flattenings oE the entalm ost portions (2) 'l'he diverticulum is not 

straight but neither is it bent, twist ed or coiled in any definite or 

regular fashion. Ectally th e lumen is narrow, and with longitndinal 

ridges ; in a middle poetion the lumen is slightly wider and with low 

annula r ridges. The seminal chamber, characterized by a spermat.o-

7.0al iridescence, is (approximately) the ental third of the diverticulum. 

The genital marking glands are sessile on the parietes. In 
each of segments xvii 'and xix-xxviii t here are paired groups of strong, 

diagonal muscle .. 

Renu~1·lcs.-P. comptr11 has been known hitherto f rom aclitel­

late specimens and only from two localities in Burma,- the Karen 

hill s of Toungoo flistri ct on the westem margin of the Shan Plateau, 
and Karenni on the Thai border. The Burmese specim ens have 

fe,v er markings, located on 18/ )9.-20/21, 21/22 or 22/23 and smal1er 

setal numbers. 

Diagnosis.-Octoth ecal, spermath ecal pOl'es minute and super­
ficial , on 5/6- 8/9. Mal e pores minute and superficial, on small, disc­
like porc)phores, slightly small er than the genital markings and of 
circulai· to short ly elli ptical outline. Genital markings small, of 

shortly elliptical outline, tmnsversely placed, in 3 longitudinal rows 
median to male pore lines, on 18/19-25/26. Setae : ,·i/ 41-54, vii/48-
56, viii /43- 57, xv ii /52-5H, xviii/40- 4.7, xix/44-61 , 5-33/ii, 63-87 Jiii, 
114-145/viii , 123-1 39/xii , 122-1 36/xx. First dorsal pore on 12/13. 
Length 135- 235 mm. Diameter 6-8 mm. 
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Intestinal caeca simple. Testis sacs unpaired u,nd ventral. 
Spermathecal dnct mnch shorter .than the ampullu, ; diverticulum 

longer than c01ubiued leugths of duct and ampulla, rod-lik e, compri.­

Ring an ectal stalk portion, a middle portion and an elongate seminal 

chamber. Genital marking glands sessi le on the pariete.·. 

PHERWL'JMA ELONGA 'l'A (E. PERRIER..) 

1872. P erichaeta, elongatcL, E. PetTier, N. Arch. M us. Paris, 

VIII, p. 124. (Type locality , " Peru." Types in th e 
Paris Museum.) 

1930. Phe?·etin~a elongata, Gates, Rec. Incl. M us. XXX H, p. 

309. (Bangkok and Cbiengmai.) 

1937. Phe1·e!'imn elongaia, Gates, Rec. Incl. Mns. XXXIX, p. 
201. (Diagnosis.) 

Jlint(w·ial exarnine(l.-From th e U. S. N at. lVI us. 

" ~'fuel," Chiengmai , Nov. 17, 1936, 1 ju venile specimen. 
H. G. Deignan. 

Hemu,rlcs.- Wid ely tnwsportecl Yrithin t he tropics and doubt­
less an importation into Thailand. The original home of t l1 e species iH 

n.t present nu known, bnt is to be looked for in a r egion which includes 
th e ::;onth crn portion of the Malay Peninsul a., Bom eo, Celebes and 
New Guinea. 

PHEH.RT.IMA EVANSJ (BEDDAHD). 

1901 . Amyntas evcmsi, Bedclal·cl , Proc. Zoo!. Soc. Lond on, 

1900, p. 907. ('l'ype loeality Biserat, Jalor State. 

Types iu th e British Museum ). 
1932. Phe1·etirna evcmsi, Stephenson, Ann. Mag. Nat. Hist. 

(10), IX , p. 213. (After examination of types). 
D1:ag;nosi8. - 0ctothecal, spermathecal pOl'es minute (?) and . 

Huped1cial (?), on 5J6- 8j9. Male pores on laterally directed, protube­
nwt porophores. Genita l markings very small , circular, in a transverse 

row of 13-16 on 7/8 (?). Setae : xviii/ 17-1 8, !54./ \'i, 54/ix, 66/xiii . 
F irst dorsal pore on 1J /12. Length 95-120 1111.11. Diam eter 4t mm. 

Intes tinal caeca simpl e. Testis sac of x annular (?); of xi 
cy lindrical, seminal vesicles included. Spermath eca.l duct almost as 

long and thick as ampulla (?); diverticulum reaching part way onto 
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ampulla, comprising an ovoiclal seminal cham her and a slender, con­

voluted stalk vl' it.h loops pressed together and enclosed in a sheath. 

Genital mn,rking glands ? 

R ema?·/,;s.- Clitell a appear to be lacking and spennathecae 

may not be fully cleveloped. In juvenile specimens of oth er species 
spermathecal ducts and ampullae may be of about th e same size, 

as shmvn in Stephenson's fig. 4. Th e protuberant porophor es may 

represent everted male pore in vaginations or copulato ry chambers, 

but mal e genital terminalia require more accurate characteri;.:ation. 

A stalked glandular mass median to the prostate was noted by 
Stephenson, for which there should be a correspond ing pore or mark­

ing on or near the porophore. 

P. bm"luma Stephensou 1932 (from Khota Barn in Kelantan 

State) appefLrs to be very cloRe to P. evcmsi, from '~hich it can be 

distinguished only as follows : the slenderer spermathecal duct, length 

of duct relative to spermathecal diverticulum , (latter does not reach 

up onto ampulla), inci sions of margins of intestinal caeca, the ventra.l 

and possibly paired testis sacs of x, absence of preclitellar genital 

markingR, and presence of a postclitellar genital marking on the 
mltl e porophore. Differences in sperrnatheca>e are not of especial 

importance, at least for the present, in view of the aclitellate condi­

tion of th e types o£ evansi and the possibility that the spermathecae 

are not fully developed. One at least, possibl y two of th e types of 
evcmsi, lack preclitellar genital markings. The accessory prostates of 

Stephenson, present in both evrmsi and bcwuana, are probably genital 
marking glandR. A genital marking gland on the male porophores as 

in ba?'1LancL may have been overl ooln~d by Stephenson on th e type of 

evan.si or have been unrecognizable because of immaturity or for other 

reasons, but this is to be expected. Condition of testis sacs in both 

speci es requires confirmation or more accurate characterization. In 

absence o£ other and more important clifferenceR, presence or absence 

of incisions on the margins of in test inal caeca are not significant. It 

is the refore possible that bn1·nana is the same as evansi. P . malayctncL 

(Beddarcl) 1901 from Aring in Kelantan State appears to be dist­

ingui shable from the evansi and ba?'1WnCL by t he paired postclitellar 

genital markings and possibly alRo b~r the copdition of the testis sac;s, 
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P. evctnsi is known only from the types and type locality. 
Possibly endemi c in Peninsular Thailand and a contiguous region of 
the Malay Penimmla. 

PFI ERETli\[ A EX!GUA GATES. 

1930.' Phm·etimct ea;igun ( J.Xt.rt ), Gates, B.ec. Ind. M us. 
XXXII, p. 310. (Excluding forms from Nayaung­
binkwin. 'l'ype locality Lashio, Sban Plateau, Burma. 
Type in a.uthor's collection, Judson Coll ege.) 

1936. Ph m·et inu~ exigtw, Gates, Re c. In d. M m;. XX-X VIII, 

p. 415. (Diag-nosis.) 

Jl{ale?·ial examined.-From the U. S. Nat. lVIus. 
l\Iu'ang Pon (Ban Muang, a town on the upper Me Yom), 

September 13, 1936, 4 clitellate specimens. H. G. 

Deignan. 
Remrl?'lcs.-Three specimcnR lla ,-e n. pair of presetal genital 

markings on viii ; four Rpecimens haYe a pair of preRetal genital 

markings on xix. 

Possibly ft1il'ly ·widely Rpread in a northern portion of Thai 

mainland. In Burma tOe distribution is from Kalaw, rraunggyi and 

Kengtung on th e Shan Plateau north to lVIyitkyina. 

PRERE'I'li\1A FLUV I AL-IS SP. NOV. 

111aterial exam·inecl.-From the U. S. Nat. Mns. 
In mud on bank of lV[ ekhong river, Ohi engRen Kao, 

Janu a.ry 16, 1937 , 5 juveniles. H. G. Deignan. 

Ohiengsen Kao, January 15, 1937, 1 juvenil e. H. G. 
Deigoan. 

Bank of .Mekhong, Ohiengsen Kao, January 16, 1937, 3 
partia lly clitellate and 4 clitellate specimens. H. G. 

Deignan. 
E x lern ctl charactPristics.-Length 365-555 mm. Diameter 6-8 

111111. The longest ,im·enil e iR 220 n11n long and 4 mm in diam eter. 
Pigmentation '? Both dorsum and yentrum are dark greyish or 
brownish grey. The setae are on whitish bands \\'hich are very 
l1UlTOW, posterior to the clitellun1. 
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Seta.e beg:in on ii on which segment th er e is a complet e or 

nearly complet e circle, th e setae smalJ , cloRely and r egula rly spaced , 

circlm; inegular ly interru1ited, t he gaps containing dark pits which 

are pr esumably apQrtures o£ foll icles from wh ich Hetae h rw o dropped 

out. Seta l numbers ar e show n below. 

Vl Vll · Vlll XVll XVlll X l X ll 111 Yl ll Xll XX 

] 9 21 22 

18 16 15 
20 
16 

13 
4 

20 

14 

99 103 118 106 101 * 
106 

12 16 17 

l4 14 16 
17 17 18 

15 
]5 

20 

17 
17 

,., 
I 

4 

8 
5 

11 

14 

10 

16 

15 
16 

-------------------------------------
*Jm~eni l e specim en. On other ju venil eR : 

x vii/20 ~2 1 , xviii/ 1 2~14 , xix/20-2 1. 

T he first clorsB.l pore is on 12/ 18 ( 13). 
T he clitell um iR 'vhitiRh, annnlar , extendi ug frOlJJ 13/ 1. 4 to 

16/17 or on to a p reseta.l por tion o£ xYii ; dorsal pores, in ten:;egmenta l 

furrows and setre lacking. 

Octothecal, Rpermathecal pores tiny, t ru.nsversely placed slitB, 

on 5/6-8/9, each pore a t t he centre of a tramJ\'erRely placed, g reyiflh 

t ra.nslucent a r ea of shortly elliptical outlin e. 

'Th er e is a sing le female pur e. 

'!.'he male pores are tiny t ransversely placed slits, efLCh pore 

on or near t he centre of a. d isc-like po rophore of circular or shortly 

elliptical outline. The porophor e is ma.rked otl' by a slight g roove, 

whi ch is deepened la ter ally so as to fo rm a li d-like fl ap. A small 

a.rea including each pOl'ophore iH slightly protuberant. P resumably 

th e por ophore can be slig ht ly depressed oncl t he lat ern.l Hap drawn 
over it. 

No genita l markings. 

I nte?'?Wl cmntomy.--Repta 4/ 5 ~8/9 rt re t hick ly musculu.r, 

5/6-8/9 large, fun ne l-shaped , apices directed posteriorly; 9/10 lac k­

ing; 10/ 11 a nd several flUcceeding septa slig htly muscular. 

The gizzard in vii i. The inn er wall o£ the oesoplwg us in 

x-xii i of ju veni les is provided wi th Jo" ·· Yer t ical r idgefl which ::n e 
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lac king only at the lllid-dorsa.l and ·nticlventral li nefi where there a re 

severa l, lower , longitudinall y placed ridges. I n clitellate worm s 

defini te ridges a re umecognizaul e though the \va ll is marked off into 
nunt crons small, slightl y raised, rather ineg nl ar patches. The in­

testine begins in xv (7). In testinal caeca a re long , slender, simpl e, 

with smooth 111argins or with slight septal constrictions. ~'h e 

typbl osole whi ch begin s abruptly in or just in front of the caecal 

.·egment, is at first a high, simple, ht melli fonn ridge but g raduall y 

decreases in heig ht and becomes trauslucent passing posteriorl y , nn­

recognizable behind cl (1 ), anteriorl y into xvi ; n,t least the typhlosole 

is repre. entecl by a low r idge hemicircular in t ransverse section. 

Blood g lands i:tre present in ix-iv. Pha.ryngeal nephridia were 

seen onl y in ,.i. Ly mph glands a l'e paired, one small gland on each 

sid e o£ t he dorsal blood vessel , just in front of a septmn. 

Th e dorsal blood vessel (single) is cont inued anteriorly to the 

r egion of th e cerebral ganglia. Th e supra-oesophageal is as large R.s 

th e d rsal tr unk in xi-xiii, vmy slend er in xiv a.nd disappearing from 

sig bt just ttnterior to 14/15. Th e subnem al Lifm cates in x vi, t be 

branches passing laterally and t hen to t he anterior por tion of xiv 

wh ere each brunch passes np from th e body wall , through 13/14 and 

t hen forwards just below tbe g ut in to v. From here on t he t runks 

are small and empty. Th e extm -oesopbagea.l s are provid ed with large, 

transverse com missm es just behind 4/5- 7/8. A cont inuation of th e 

subneural from xv a nte ri orly, if present, is unrecogni za.ble. In the 

posterior portion of xiii a vessel, as large or almost n,s large as th e 

hear t of xiii passes dorsall y fro m the ex t ra-oesoplw.geal to uni te with 

a bifurcat ion of the heart t hat passes in to th e supra-oesophageal. 

Th e hear ts of x i-xiii bifurcR.t e cl orE'all y , oil e branch passing to the 

do rsftl tr unk, t·.he other to th e supm-oesophageal. rrh e supra-oeso­

phagert l divid es, just in f ron.t of 10/11 , into t wo la rge branches wltich 

pass ventrally (bound by transparent connecti ve t issue to tb e anterior 

face of 10/ 11 ) to th e extra-oesophageal (no connective to the ventral 
or dorsal trunks found ). The single heart of ix. is on t he right side 

(4) or the lef t side (!3). A fa irly la rge vessel passing nft' from the 

dorsal trunk opposite the hear t of ix can be tntced only to the lateral 

wall of the oesophagus. I n viii- v there a l'e large, paired, heart-like 

eo m 111issures, passing off' fro1n t he dors(l.l trunk hnt rnidlaterally th ese 
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commi ssu res are abruptly narrowed and have not been traced ventrall y. 

The hear t o£ ix a,nd th ose of xi-xiii all open into the ventral trunk. 

J ust an terior to t he hea rt of ix t he veutral trnnk is abruptly nan·owed 

and hence anteriorly is empty. The last hearts are in xii i (8). 

The testis sacs of x and xi a re unpaired and ventral, the roo£ 

of each sac with long itudinal muscle fib res, th e ventral blood vessel 

on or in the roofs of the sacs ( 3). Both sacs are so mew hat dorsal 

to the nerve cord. :Male tunnels a re not iridescent and testes appear 

to be undischarged. Seminal vesicles are small , vertically placed 

hodies in t he anterior porti ons of xi and xii. Connective tissue, in 

at least one specimen , in th e £orm of a cylinder, passes £roro 10/11 to 

11/ 12, just lateral to th e seminal vesicle li ke th e wall of a cyli ndrical 

t estis sac, but here t here is no coagulu m median to t he membmne and 

the interior of th e testis sac of xi is completely shut off from the 

space enclosed by the cylinder. Prostat es ar e small and thi n, confi ned 

to x viii: Prosta tic ducts are large, about 10 mm. long, muscula r, 

bent into a U-shaped loop. 

'l'he sperm ath ecal duct is much si10r ter than t he ampull a ) umen 

narrow ectall y, widened £rom cl iver ticulat· j unction entally . The 

Jiverticnl um , wh ich nwy be as long as or longer than t he combined 

lengths o£ duct and ampulla, passes into t he anterior £ace of the 

duct close to or within th e pariet es ; it comprises a muscular 

stalk shorter than th e duct and an elongat e seminal chamber (?) 

of about th e sam e thickness but .shortly 7.igzag looped, sur· r·ounded 

by a. layer of t iRS11e, which conceals the looping so t.hat th e ental 

portion of the cl i verticulum a t first a ppears to be flattened, 

opaqu e and thicker th an the stalk. There is nn sperm atozoal iri­

descence. There are two pairs of sperm athecae in vi , one opening 

anteriorly, the other posteriorly ; one pair each in vii and viii, both 

pairs opening posteriorly . 
R en?.CL?·lcs.-The clitellate specimens r1issected are not sexual. 

Prostates may not be matu re and spermat hecae probably are not 

fu lly developed. 

On juveni le worms each ma.l e pore is on a rather spindle­

shaped, transversely placed area withont sharp demarcat ion. On 

partially clitellate specimens the male porophore is demarcated by 

clear cut , anterior ~tnd posterior grooves whi~h ilre not confluent. 
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mesially or laterally, the surface of the porophore being slightly 

convex. With furth er development the grooves become confluent. 

Th e intestine of one o£ the clitellate specimens is fi ll ed with 

Sfl.nd from x v to the anal st>gment. 

In all of t he dissected specimens it was impossible to trace the 

vt:utral truuk anterior to ix, the extra-oesophageals ant~rior to v, and 

the heart-like connuissures of viii-v ventral to the r egion of constric­

tion. 

P. jltwic~lis is close to P . julic~ni (E. PetTier) 1875 (Saigon, 

French Indo-Chimt), from which it is distinguished , for th e present, 

by the coUJplete absence o£ genital m<.orkiugs and the simple (not 

convoluted) stalk of the spermathecal diverticulm11. Similar replace­

!llent of hearts of x by coimnissural loops has been known hitherto 

only from P. posthuma but in the latter the hearts of xi have aiHo 

been r ephced. Each of the three species is characterized by the 

p resence and muscularity of septum 8/9. 

Diagnosis.-Octothecal, spennathecal pores tiny slits, on 5/6-

8/ 9, each por e at centre of a transversely placed area of shortly 

eliptica l outli ne and greyish translucent appearance. Male pores a re, 

tiny t,rausverse slits on centres of d isc-shaped porophores (that can be 

slightly r etracted and covered by lid-like hoteral fi<lps '? ). Set<.oe: 

vi/12-10, vi i/ 14-21, viii/15-22, xviijl5-20, xviii /4-13, xix j l0-20, 99fii, 

103/iii , 106-118/viii , 106jxii , 101 /xx. First dorsal pore on 12/13. 

Length 365-555 mm. Diameter 6-8 mm. 

Septmu 8/9 present and muscul ar. Intestinal caeca simple. 

Hearts of x r eplaced by commissural loops, connecting the supra­

oesophageal and extra-oesophageal trunks. 'l'estis sac~:~ unpaired 

and vent ral. Spennathecal duct 111uch smaller than ampulla, lumen 

widened from diverticuhu juuction enta,lly; diverticulum with luus­

cular stalk shorter than duct, seminal chR.mber (?) ~igzag looped and 

enclosed in a thick sheath. 

PHEl~ETJMA HAWAYAN A (ROSA ). 

1891. PeTivhaetn lu~wc~ycma. , Rosa, Ann. Ho£mus. vVien, 

VI, p. 396. (Type locality Hawaii. Type in the 

Vienna M u~:~eum ). 
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1937. Phentimt~ hww(~ywna, Gates, H.ec. Incl. Mus. XXXIX, 

p. 202. (Diagnosis). 

il i ate?"tt~l ext~m·inetl.-From the U. S. Nat. Mus. 

Dor Kio Koh Ma, 1450 M, north Thailand, December 25, 1932. 

1 macerated , acliteLi ate specimeu. Hugh M. Swith. 

Ilemw·/cs.-P. lwwayana is ]JOSsibly a fairly recent migraut 

iuto Thailand from Ch ina, but if not, is to be regarded as an importation . 

In Bmma it is known only from th e portion of the Shan Plateau north of 

22o la,titucle. 'l'he elevation at which the worm was :found in Thai land 

is in accordance with th e suggestion of a temperate zone origi n 

of t l1 e species advanced iu a prevwus paper (Gates, 1937 , p. 

184). 

I i372. 

1930. 

PHEH.E'l' IAI A HOULLE'l'l (E. Pl!:l:UUEL{) . 

Pe?·iclttwic~ houlleti, E. PetTier, N. Arch . Mus. Paris, 

VIII, p. 99. (Type locality, Calcutta, India. Type~; 

in the Paris Museum). 

Phe1·etimc~ lwt~lldi, Gates, Ree. Iud. Mus. XXXII , 

p. 311. (Bawti, Not rrlteinko, Bangkok). 
' 1937. Phe1 ·et im(~ lwtLlleli, Gates, H.ec. Iml. Mus. XXXIX, 

p. 208. (Diagnosis). 

.Mnter·ial exa?nine(l.--From th e U. S. Nat. Mus. 

!\1 u'ang Pang (Bltn Muang, a town on the upper Me You t ), 

September 13, 19:36, 3 clitel late specimens. H. G. 

Deignan. 

Chieugmai , 1,000 feet, August 9, 1936, 1 juvenile speei­

men. H. G. Deignan. 

"Glutiuous mud of a drying Jikh," Chiengma.i, December 

10, 1936, 4 clitellate specimens. H. G. Deignan. 

A/mormt~lit·y.-One of the Chi eugmai specim ens lacks tbe 

right sperma.theca of vii and has the left copulatory chatnber in 

xvn . 

B emcwlcs.-Probably common throughout most of Thailand as 

it is in Bmllla. Al. o lmown from southern Yunna.n, the Malay Penin­

sula, Auclamau Isbnds and Ceylon aR well as from a number of 

localities in India. The original home of the species is probably 

somewhere in a r egion comprising eastern Burma and Thailand. 



No. 1, 1939. 95 

PHEltE'l'll\IA HUPBUNI!: NSlS, S TEPHENSON. 

193 L. Phm·et-ima ht~pbu?Wn8is, Stephen::;on , Proc. Zool. Soc. London , 

1931 , p. 61. (Type locality Hup Bon. Type in th e 
British Musen1n. ) 

lJiagnosis. - Quadrithecal, spermath ecal openings trau::;verse 

::; lits, on 7/8-8/9. Male pores tovvards lateral margins of fl at, slightly 
depressed ar~a::; that extend (including protuberant rim s) nearly to 

Reta l circles of xv ii anrl xix, each pore overhung lJy a small papilla. 

Setae: ix/H, xviii /8, 32/ v, 45/ix, 54/xii , 68/xix. First dorsa l pore 011 
ll / 12. Length 225 llllll . Diameter 9 mm. 

Intestina l caeca, simpl e but with incisions oJ' ,· entral margiu::; , 
111 arking off ventrall y directed processes ,,·ith small te rtiary lobes. 

Testi::; sacs paired and ventral (?). Spermathecal duct confined to tbe 

parietes; diverticnlllln shorter than the au1pnll <~, c01uprising a muscu­
lrH· ::;talk and a slightl y t hicker seminal cha111ber about twice the 

length of ::;talk. 

R emur/cs. - Stephensou nppareutly suggests that·, th e smr,ll 

papil la is an everted copnlatury pouch. The wale genital terminalia 
certainly should be lllore accurately chara,cterized, as well u.s the sper­

mathecal pores. Tbe caecal origin in xvii presumably i::; ~~ typogra­

phical error (should be xxvii ?). Testis sacs of a side are said to be 

cout,iuuous which must be regarded as very doubtful. lE the tubercle 
overhanging the male pore is a genital marking, a gland on or within 

the parietes of xviii should be looked for. 
Known only from th e type. Possibly a native of Thailand. 

PHEHE'l'JMA LONGI CAULICULATA . . 

1931. Pheret,imn longicat~liculatL~ , Gates, B.ec. Ind . Mus. 

XXXIII, p. 395. (Type locality, Tolo Senca. Village, 
:Mong Yang district, Kengtung State, Bmma. Type 
in author 's collection, Judson College.) 

19B6. Phe1·etinw long·ictmliculatc~ , Gates, Hec. Ind. :Mu::;. 
XXXVIII, p. 423. (Diagnosis.) 

Jliatericd ex(~?ni'IWd.-From th e U. S. Na.t . Mus. 
Khun Tan Mts, 4,000 fee t., November 19, 1928, 1 nm­

ce ntted clitell ate specimen. Hugh M. Smith. 
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Doi Sutep, 2,000 feet., October 10, 1936, 1 clitellate 
specimen. H. 0 . Deignan. 

Doi Sutep, 5,500 feet, Septembe r 26, 1936, 4 clitellate 
specnneus. H. G. Deignan. 

B xtm·ncd chc~?"actm"istics.-There is a complete eirclu of set:te 
on 11 of the Kh un Tau worm. On t he t>ame specimen the fol­

lowing numbers ·were noted: vi/34, vii /37, viii/39, xvii /cc~. 30 , xviii /24, 
xixfca.30. 

On the Doi Sutep specimens the genital lllarkings are on 

19/20-24/25 \ 3) or 19/20-25 /26 ( :2) but one of the latte r, right side 
only, has additional markings ou 16/17-1 7/18 and 18/19. On th e 

Khun Tan ·worm the markings are on 21/22-24/25; the markings 

13-15 iu tersetal interYals wide, separated midventrally by a distance 
equal to seven or eight intersetal intervals. 

On only one of the Doi Sntep specimcus are the male poro­
plwres normally disc-slmped, and even ou t hi s worm the margins of 

the discs are covered over by a finely lobed overgrowth of t he neigh­

bouring epidermis. On other specimens the porophores are ra.tb er 

conical, protuberant with a pointed tip. On onu specimen the poro­

phores are retracted in such a wa.y as to fortH sligh t, transversely 

sli t-li ke invaginations, the lllale pores apparently are on Lhe posterior 

walls of t he invagination. ·. 

Intenud anatomy.-Only one pair of hearts (Khun Tan 
:;pecimen) is present anterior to 10/11 und these are not close to the 
Reptum and may belong to ix. 

The diverticulum (Khun Tan specimen) passes into the median 
face o£ the spermathecal duct at the pari etes and is longer than the 

combin ed lengths of duct and ampulla, comprising a stalk that is 

nearly a.s long as the duct and a. longer, Hlightly thicker cylindri cal 
!:lemitMl chamber. The latter is looped, the looping in part approxi­
mating to a regularly zigzagged al' rangewent but with the limbs of 
the loops very short and close together. The seminal cltam her i:; 
characterized by a very bri lliant greenish-yellow spermatozoal 
iridescence. A rniclcllc region is Jacking between chamber and 

sta1 k. 

The body wall (Khun Tan wonn ) is soft and nearly trans­
parent as a result of maceration, but, a circular patch in xviii on each 
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side into the centre of which the prostatic duct passes, is opaL[Ue and 
tougher than tbe surrounding pm tion of the integum ent. 

R emt.t?·h:s.-.l:'ussibly widely spread throughout a northern 

portion of 'l'haih:tnd. In Burma this species is known from a region 
east of a line passing northward frolll tb e mouth of th e Sittang through 

' l.'auuggyi imu then eastward into southern YunntHl. 

PHERETHIA. MANlCATA. 

1931. Phm·etima s~wt01 · icb var. maniccdcb. Gates, Roe. Incl. 

Mus. XXXIII, p. 414. ('l'ype locality, Mouhn ein. 
Types in author':; collection , J udson College). 

1936. Phereti?JUb mcmiccdcb, Gates, Rec. Incl. 1\iu:;. XXXVIII, 
p. 432. (Diagno:;is). 

Jlfc~tm ·icbl exc~mi'necl.- Frolll the U. S. Nat. lVlus. 

A. 
Doi Sutep, 5,200 feet, Octouer 17 , 1936, 1 clitellate specimen. 

H. G. Deignun. 
Doi Sutep, 5,500 feet, September 26, 1936, 3 clitellate speci­

mens. H. G. Deignan. 

B. 

Doi Anglm (Doi Intanou), 4,600 feet, Septelllber 6, 1935, 3 
clitellate specimeus. "Under rotting logs." H. G. 

Deignan. 
A. 

E :r,ternal cha.nwteristics.- The setae uegin on ii ou which 
~::~egtnent there is a Colllplet e circle and are fine, difficult to see, ap­

parently more widely spaced than usual, the circles often with gaps 

in which uo setal pits are visible. The fonnulcte below are only 

approximations us th e cuticle cauuot be removed without damaging 

th e epidermis. 
Vl Vll Vlll XVJJ xix Xll 

28 22 21 22 26 61 
18 21 22 24 26 58 
23 21 25 g 0' 

I:> 

22 23 23 24 27 

0' -,- gaps iri setal circl e. 

The first dorsal pore is on 12/13 ( 5). 
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The clitellum ext ends from 13/14 to 16/ 17 (2) or only onto 
tlw middle portion of xvi (3). Setae appear to be hwking Yentrally 
on xvii on those spec:i 111ens with clitella,r gland ularity tenninating at 

16/ 17 and one of th e oth ers, as well as on xviii, setae present vcn­

trally on x vi (:2 ). 
The male pore discs a re short.ly elliptical in outline and longi­

tudinal ly placed. 
The two genital markings, nearly ci rcular in outline, are on 

x viii fairly close to the male porophores and sep~trated mid- \Tentral)y 

by a distance equaJ to about eight intersetal intervals, reftching fur­

ther towards 18/19 than towards 17/ 18. 

Inte1·nc~l cmc~tomy . (Opened two specimens). The prostates 
may extend through xvi-xxi . . The prostatic duct is auout flve mn1. 

long, the ectal lw.H thickened. 

The lumen in the wider ental portion of th e spennathecal duct 

opens into th e narrowed lumen in the slender, ectal portion of th e 

duct through a minute pore a t the centre of a tiny, rather d1sc-shaped , 

papilla of circular outline, the papilla vvith a smootl1 , glistening sur­

face. Tlw spenrmthecal diverticulum is twisted into a sph eroidal 

mass. 1'he seminal ciJambers are characterized by a, spenna.tozoal 
iridescence. 

R emurlcs.-'l'hese wonns were received in ,dcohol. After 

examination they were placed in formalin . A year later cuticle could 
he removed and when this wa.s done male setae (6) were found on 

one speCJ men. On other specimens male setae are lacking and a 

transverse strip of epidermis ou xviii between the geuital mark­

iugs iH abuonnally thiu. The Doi Sutep worms differ fro tu specific 

topo-types in the more circular shape of the genit~~l 111arkings, the 

sliglJt elongation of tbe male porophores a.nd (in part) the absence 
of male setae. Tlwse differences are not of taxonomic iw portance. 

B. 

Exte1·nal cluwacle?"ist-ics.-The brgest specimen is 109 mm. 
Joug (the post erionnost portion apparently autoto 111i~ecl) and 6~ mm. 
thick. Other specimens are a.bout five mm. thick and appear to have 

<t lso lost some posterior portions. The pigmentation, restricted to the 
dor,.urn , is reddish brown to browuish. 
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'l'he setae begiu on ii , on which ~;;egmcnt there i ~;; a complete 
cirCle, and arc fine, mor e closely spaced ventrally than dorsally. 'l'he 
;;etal circles with fe w interruptions. There are no male setae on xviii 

ou ttny of t he specintens. The fon nuht of oue specimen is : vi/ 22, 
,·ii /23, viii/22, 42/ii , 48 + /iii , 73/viii , 77 fx ii, 74/xxi ( + iudicates _pre­
sence of gaps in the setal circle). 

The first dorsal pore is n 12/13 (3). 
'l'he elitellum is a nnular, ext ending from J;i j l4 to utid x vi; 

iutersegmeutal f urrows lacking, fnuctionn.l dorsal pores present, seta e 
probably present on x vi but deeply retracted and unrecognizable 
externall y ( 2). The clitellum is brownish and con trac:ted, not protu­

berant. 

The sperm athecal pores are minute and superficial, on 5/6-8/9. 
There is a single ferrHtle pore (3). 

'l'he male pores are minute and superficial, eaeh pore ou tt 

disc-shaped porophor e of circular or nearly circular outline. 
The two genital markings a re median. The an te rior marking 

i::; on xvii , not qui te reaching to 16/ 17 but dislocating 17/18 post­
eri orly . The posterior marking belongs perhaps t u xix but reaches 
anteriorly only to the setae of xix (1) or just t.brough t he Hetae of 

xix (1) O L' o,·er the poste rior three quarters of xix (1) and post eriorly 

to the setae of x x O L' on to the anterior lll argin of xx. On oue 
specimen a t ransverse area betw een the male pore discs is marked 
off by fairly deep anterior and posterior furrows, but the area is not 

marked ofl' la.terally. On the other two specimens the a.nterior fur­
row, just a bout at the level of the anterior llla rgiu of the male 
porophores, is a.lone present. The epidermi s on tb e region marked off 

by those fmrows appea rs to be slig htly thickened, but the longitudinal 

musculature is uninterrupted internally by glandular tll aterial. 
I nte?"ncd cmcdomy. (Opened one specimen. The iutem al 

u.natomy i ~;; practicall y the same as in typicu.l speciut elll:i of P . ?ncmi­
ctdt~ from th e ty pe locality). 

The intestine begins in xvi, the intestinal caeca in xx.viii ; 

xxix and xxx a re unusually \vel! developed and pro,·ided wiLh ante­

riorly directed fiuger-shaped, secondary caeca. 
The testi s sacs are unpaired and suboesophageal, the sac 0E 

xi partially hen niated into xii. The seminal vesicles are large, the 
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the vesicle.· of a segment in contact above t he dorsal blood vessel, the 

anterior vesicl es dislocating 10/ 11 auteriorly. The prostates extend 

through xv-x xiii. Th e prostatic duct is five to seven mm. long, the 
ectal ha lf thickened. 

The spennat lJ ecaJ duct is larger and thicker than in typical 

forms oE maniccda, but without being bulbous. The disc-shaped 

porophore within the duct is la rger than in auy prev ious specimens 

oE nwniccdc~, and much lll Ore readily found. 

Th e sessile, genital U1arking glands ar e. large and median. 

P urasites. Sessile on the parietes close to the ner ve cord are 

la rge reddish tu yellowish cysts, usually rather shortly ovoidal, th e 

long diameter two mm. or slig htly less. In the spermathecal regi~n 
there are fon t· of these cysts, behind the prostatic r egion 34 more. 

In audition there are se veral similar cysts but of Sllla ller :-;ize and 

wore neady spheroidal in the post-prostatic segments. 

Be1nc~rlcs.-The wonus can be distinguished from P . 1nun·iccdc~ 

at present only by th e unpaired, mediau genital markings. All 

specimens hitller to r eferred to P . maniccdc~ have always had sy nnue­

trically paired genital ma rkings (and one pair only) on xvii.i. In P. 
anomc~lc~ tbere is so1ne evidence to indicate that parasites way inhi­

bit t he development of genital markings or induce development of 

superuumera ry markings. Possibly in P. mcm icc~ta the salllo or other 

parasites eau influence the development of genital markings so as to 

produce the conuition described above. 

PHERE'l'lMA MO JUUSJ (BEDDAlW ). 

1892. P erichueta ?1W?orisi, Beddard, Proc. Zool. Soc. London , 

1892, p. 166. ('l'ype locality, Penang. Type in 

British lVl useum ? ). 
1937. Phe1·etimn morrisi, Gates, Rec. Incl. Mus. XXXIX, p. 

205. (Diagnosis.) 
Jl!ateriul examined.-From th e U. S. Nat. Mus. 

Chi eogmai, 1,000 ft. August 15, 1936, 2 clitellatc speCI­

mens. H. G. Deignan. 

R ema1·lcs.-Each specimen has a pair of genital markings just 

median to each male pore, and unpaired, median, presetal markings 

on vi-vii. 



No. 1, 1939. G. E. GATES: Tha i Earthwor?ns. 101 

Like hawnyana this spe?ies 1nay be a fairly recent migrant 
into Tha.iland from China or else an importation. 

Pr-IERETJ!I1A PAPUWSA (ROSA). 

l 896. Per ichnelcL papulosa, Rosa, Ann. M us. Genova, XXXVI. 

p. 525. (Type locality, Balighe, Snmatm. Types 
in Genoa Museum.) 

1901. Amyntas pap1Llosus, Beddard, Proc. Zool. Soc. London, 

1900, p. 892. (Biserat, Jalot· State.) 
1932. Pheretima pa.pulostL8, Stephenson, Ann. Ma.g. Nat. 

Hist. (10), IX, p. 224. (After examinrttion of 

B ddard's specimens from Biserat.) 

Diagnosis.-Sexthecal, spermathecal pores minute and super­
fi cial , on 5/6-7/8. Male pores minute and superficial, on small , disc­

like porophores. Genital markings small, circular discs in tram;vcrse 

rows on vii-ix and xvii-x:ix , the markings on xvii in pre- a nd post-setal 

patches of two or three rows. Setae present ventmlly on clitellum : 

vi/13-16, vii/14-17 , xv ii /14-19, x viii / 11-J 5, xi x /16-22, 6-ll jxvi , 60 Jv, 
61 /ix, 60/xii, 57-67 fxx. First dorsal pore on 12/13. Length 52-78 

mm. Diameter 3-5 mm. 

InLestinal caeca simple. Testis sacs unpaired: of x: horse ­

shoe-shaped; of xi cylindrical, seminal vesicles included. Sperm a­
th eca·l duct as long as or longer than ampulla; di verticulum vvith 

short, slender stalk and longer, looped seminal chamber. Genital 
marking glands stalked and coelomic. 

Bema?·ks.-Beddard was unable to find "any trace" of intes­

tinal caeca. Stepheuson, however, found caeca, partly covered by 

coagnlum in one specimen. In the other worm, from which Beddard 
had removed th e gut, caeca may have been completely r etmcted into 

the intestina.l lumen. Stephenson notes that the testis sac of x is 

"annular in shape, continuous dOI·sally across t he middl e line, but, I 
think, interrupted in t he middle line ve11trally." Such an interrupted 
sac is, of course, not compl etely annular, hence l1 orseshoe-shaped is a 
more accurate description. According to Stephenson t he semi nal 

chamber of th e sperrnathecal diverticulum is ovoidal. 
P. pap1dosa is known only from four widely separated locali­

ties, Biserat in the south ern portion of Peninsular Thailand , Kengtung, 
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on the eastem part of the S lmn .Plateau, Mong Moug Vall ey in southern 

part of Yunnan province (China), and Balighe in Snnw.tra. (PoRsibly 

also a fifth locality in Formosa, Michaelsen, Cap. Zoo l. I , 3, p. 36, 

1922). The species may be native to Thailand. 

PHEl"tETii\fA PEGUANA (HOSA). 

1890. P ericlw eta peg1w.nc~ Rosa, Ann. Mus. Genova, XXX, 

p. 113. (Type locali ty Rangoon , Rurma. Type in 

the Genoa Museum ). 

1898. P e1"·ichaela peguann Rosa, Ann. Mag. Nat. Hist. (7), 

II, p. 289. (Chantaboon). 

1930. Phe?"etimrt, pegucma Gates, Rec. lnd. Mus. XXXII, 

p. 318. (Bangkok, Chiengmai , Cbiengrai). 

1936. Phe?vJt-i?na peguana Gate:;;, Rec. Ind. Mns. XXXVIII, 

p. 444. (Diagnosis). 

Jl.fater·ial exo.1ninecl.-From the 1). S. Nat. Mns. 

Chi engma,i, 1,000 feet, A11gust 14, 1936, 3 clitellate 

,;pecimens; August 9, 1936, l cli tellate specimen ; 

August 15, 1936, 6 clitellate specimens; October 2, 

1936, 1 clitellate specimen; October 11, 1936, 1 

cli tellate specimen. H. G. Deignan. 

Doi Sutep, 1,600 feet, October 3, 1936, 1 clitellate speci­

men. H. G. Deignan. 

" In rich soil of a banana gro,·e," Ban Sa-iep, a village 

in the basin of the Me Yom, September 9, 1936, 8 

cli tellate specimeuR. H. G. Deignan. 

Mu'ang Pong (Ban Muang), September 13, ] 936, 1 clitel­

.l a.te specimen. H. G. Deignan. 

R emarlcs.-Probably fairly comrnon in the lowlands of Thai­

land, as it is in the lowlands of Central Burma. Unknown from the 

Shan Platean except for one record from M.ogok which is near the 

extreme weRtern n1 argin. Has been found twice in Lom bok, twice 

in Java, once at Saigon, and once at Penang. The origina.l hom e of 

th e species is unknown. 
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PHE I{ETJMA PEJUCHAETA (BEDDAHD). 

1901. Amynta perichaetn, Beddard , Proc. Zool. Soc. London, 

1900, p. 896. (Type locality Patalung State? Type 

in the British Museum). 

1932. Phm·etima pe1·ichaeta, Stephenson , Ann. Mag. Nat. 

T-Iist. (1 0), IX, p. 227. (After examination oE type). 

Dictgnosis.-Sex.thecal, spermathecn,l openings 0 11 6/7 - 8/9. 

!\hi e pores in la rge copulatory chambers wit:.h transver sely slit-like 

11pertures. Setae: xviii /12, 30jv, 36/ix, 39/xii , 40/xix. First dorsal 

pore on 12/ 13. Length 160 mm. Diameter 5 mm. 

Intestinal caeca simple. La st hearts in xii. Testis sucs paired 

(?) anrl ventral (?). Spenn ~ithecal duct practically confined to the 

ptui etes ; diverticulum slenderly tubular, r eaching to or n early to 

enta l end of a mpulla., except for a sh ort ectal portion twisted in to a 

ball of closely compacted loops. 

R e1na?·ks.-Known only from the type. Copulatory chambers 

n.nd ;;t ructures therein or thereon such as glands, marl<ings, penes and 

male pores have not bee n characterized so that a pr0per diagnosis is 

impoRsibl e. Th e Rpecies may be cl ose to the Burmese P. nwmillana. 
Gates 1931 from which it is distinguished at present by the absence 

of hearts in xiii, the short and slender spermath ecal duct and the 

cmnpact coil ing of an ental portion of the spermathecal diverti­

culum. 

PHEH.E'l' li'IIA PLANATA GATES. 

1926. Pheretima 1Jlancda, Gates, Ann. Mag. Nat. Bist. (9), 

XVII, p. 411. (Type locality, Rangoon. Type in 

author'R coll ection, Judson College.) 

1937. Phe?·etinu~ planata, Gates, Rec. Inu. Mns. XXXIX, 

p. 207. (Diagnosis.) 
Jlifate?·ial exmninecl.- From U. S. Nat. Mus. 

" Glutinous mud of a drying ditch ," Chiengmai, December 

10, 1936, 1 clitellate spcim en. H . G. Deignan. 

" In cultivated ground cleared from evergreen jungle," 

Ko Chang, May 11 , 1937, 2 aclitellate and 2 clite l­

late specim ens. H. G. Deignan. 
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Rema1·lcs. -Probably fairly widely spread th roughout Thailand 

as it is throughout Burma. Known from the Malay Peni11Sula, Assam 
(Ind ia) and the Andaman Islands but has been found nt only three 

localities on the Shun Pla.t eau. 

PHERETIMA POSTHUMA. 

1868. Periclwetc~ postlmnta, (part), L. Vaillant, Ann. Sci 

Nat. (3), X, p. 228. (Type locality, J ava. TypeA in 

the Paris Museum.) 

1930. Phm·etinut posthumc~. Gates, Rec. Ind. 1\fns. XXX II, 
p. 321. (Bangkok and Chieugmai.) 

1937. Pherctima posthurna, Gates, Hec. Ind. Mus. XXXIX, 

p. 207. (Diagnosis.) 

lVIatm·ic~l exnminecl.-From th e U. S. Nat. Mus. 

Chiengmai, 1,000 feet, August 15, 1936, 7 cli tellate 
specimens, H. G. Deignan. 

"In rich soil of a banana grove", Ban Sa-iep, a village in 
in th e basin of the Me Yom, September 9, 1936, 1 

cli tellate specimen. H. G. Deignan. 

M u'ang Pon (Ban Muang), a town on the upper Me Yom , 

September 13, 1936, 3 clitell ate specimens. H. G. 
Deignan. 

Ban Huai Rai, Ph re province, November 4, 1986, 1 juve­

nil e specimen. H. Gaylord Knox per H. G. Deig nan. 
"G lutinous mud of a drying ditch", Chiengmai, December 

10, 1936, 4 clitellate specimens. H. G. Deignan. 

Remn1·lcs.-Pmbably fairly common in sand of river banks 
throughout rl'hail and, especially in the lowlands. Rather widely spread 

throughout Burma bnt unknown from the Shan Plateau where a 
closley related species has been found. Possibly a native of Siam ? 

also known from a number of locali ties in north ern India, as well as 

the Andaman Islands. 

PHERE'l'IMA VIRGO (BEDDARD). 

1901. Amyntas virgo , Beddard, Proc. Zool. Soc. London , 
1900, p. 895. (Type locality Tal e, Singora State ? 

Types in the British Museum.) 
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1932. Pheretima virgo, Stephenson, Ann. Mag. Nat. HiRt. 

(10), IX, p. 236. (After examination of types.) 
1934. Phm·efi?na vi1·go , Gates, Rec. Ind. Mus. XXXVI. 

p. 264. (After examination of types.) 

Dictg?wsis. - Sexthecal, spermathecal openings large, on 6/7-
8/9. l\:Iale pareR in copulato ry chambers with transversely slit-like 

apertures (?). Setae: xvi ii / 12, 36-39/v, 44-48/ix, 41-51/xii. First 
clm·sal pore on ll /12. Clitell um does not reach 13/14 or 16/17. 
Length 152-157 mm. Diameter 5 mm. 

In testinal caeca simple. 'l'estis ~acs unpaired (?) and ventral (?). 
Glands on anterior and posterior faces of copulatory chambers, pro­

static duct into dorsal face. Spermathecae? 

R emarks. - As a result , perhaps, of the presence of pa.rasites, 
all of th e types that were dissected are aberrant. Spennathecae 

cannot be specifically clutracterized and nothi ng is known of suclt 

taxonomically important . ·tructures as markings, penes, etc., of the 

copulatory cbambcrR. Until norma.! specimens lw.ve been studied or 

recognized as belonging to t.hi s species a proper diagnosis cannot be 
gi ,·en. Quite possibly P. menclosn Gates 1932 from the penimmlar 

portion of Burma (Mergui district and also southem part o£ Tayoy 

district) is a Rynonym bnt the Burmese specieR likewise is only 
known from abnormal individuals. Closest relationships of V?:rgo 

a nrl menrlow~ appen,r to he with th e Bmm eRe P. ?nantillrtnn Gates 

19;i I , from which they ::tre diRti ngu ished by th location o£ the 

genibtl 111 arking gland i:i on th e copulatory chn.m bers (anterior and 

p::Jster inr mth er than medi itn and latera,l) and a lso, if menclosct is a 
synonyn1 , by th e peneR aml geni ta l HHtrking~-: within the copulatory 

chamberR. 

P. vi?'!JO preRnmably iR cml emic in tt north ern portion of the 

l\hlay Peninsula. 

P n ERF.TrilrA SP. 

I 

ltfule?·i(il eil'nmi-neLl.-From the U. R. Nat. Mns. 
Ban H nai H.ai , Phre province, November 4, 1936, 2 

cli tella.te Rpecin1ens, in rat l!er poor condition. H. Gay­

lord Knox, l cr H . G. Deignan, 

• 
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External chamcteristics.- Length, 240-250 mm. probably in ­
complet e posteriorly. Diameter, 11 mm. Pigmentat ion restrict ed 
to the dorsum , dark blueish grey. 

The setae are small and closely spaced, the circles with numer­

ous gaps. T here is a single ventral seta on ii of each specimen. The 

setal number.· are as follows : vi/35 + , vii /34 + , viii /35 + , xviii/81, 

1/ ii, 48 + /iii , 83 + /vi ii, 91+ / xii ; vi j48 +, vii/54, viii/51 , x vii i/33. 

The first dorsal pore is en 12/13 (2). 
T he clitellum is dark g rey, annular , ex tending from 18/14 to 

16/17 ; dorsal pores and intersegmental furrows lacking , seta.e m­
visible. 

Octothec11l, spcrmathecal pores minute and snperticia l, on 
5/6-8/9. 

The male pores are minu te and snpedicial, each pore at or 

near th e centre of a small di sc-shaped porophore with longitndin ftll y 
ell iptical outline. 

Genital markings are paired, on 19/20, each marking protuhe­

rant, 10-11 intersetal intervals wide, with outline approximating 
to longitudinall y elliptical, extending ant.eroposteriorly to the setae 

of xix (which ar e slight ly dislocated :mteriorly) :tnd th rough t he 

setn.l circl e of xx nearly to 20/21. The midvcnt ral space betw een 
t he markings is eight to t en intersetal inte rvals wide. 

I n ternal ancdorny (Opened one specim en).- Septa 5/6-7 /8 

are muscular ; 8/ 9-9/10 lacking; 10/11-11/12 thickly muscnlar. 
The in testine beginR in xv. Th e in testinal caeca are simple, 

the margins with slight septal const rictions. On the oesophagus ,iust 
behind t he g-izzard and in fron t of th e heart of ix is a large, lobed, 
glandular collat . 

'!'he single heart of ix is 0 11 the left side. 'rh e last pair of 
hearts is in xiii. A 11 heart.s of ix-xiii paRs into the vent ral blood 
vessel. 

Th e t estis sacs of x and xi are unpaired and ventral, th e 
nen -e cord on the ventral faces of th e sacs. The seminal vesicle.· of 

xi are large, fi ll ing t he segment and in contrn.ct dorsall y above the 
clorsal blood vessel. The ves icleR of xii are still larger n.nd push 
12/ 13 and t he next two septa posteriorly . The rrostates extend 
through x vll-XIX, The prostatic ch1ct iR ab:)ut ten mm. long, with 
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muscula r :;been, bent. into a U-slmped loop, th e ectal limb Rlightly 

thicke9ed. 
The spennatheca.l duct iR sha.rpl y marked off from th e a.m­

pnlla, Rlender, slightl y shorter t han the a mpnll n., a.bruptly nn.n·owecl 
within t he pari eteR; the lum en rather large, with annular ridges on 

t he inner wall, and abruptly narrowed in th e region of the diverti­

cul11r junct.ion. rrhe diverticulum which passes into the anterior face 

of th e duct ectall y, near t he parietes, if:! slender , ·rather rod-shaped , 

longer than the eo m bined lengths of d net and ampulla but looped, 

t he looping, at leaf:! t in part, approximating to a rcgula.t· zig7.ag. An 

ental portion of va.riable length is not looped but is nearly straight. 
A seminal chamber is not especially marked off externally n.nd is not 

characterized by spermatozoal iridescence but an ental portion ·equal 

to one half to two thirds of the length of the diverticulum is fill ed 

with an opaque whitish material. In the ectal portion the lumen i::; 

Rome\·l'hat narrower and the ·wall is r idged longitudinally. 
The genita l markin g glands a re f:!essile on the pariet eR. 

Ue?na?·ks.-Disting uished from P . longicat~liculatu by t he 
single pair of genital markingR and t heir longitudinR.lly ellipt ical out­

line n.nd possihl y n,]so by spermR. th eca l chamcteriRtics. 

H 

jJ{ntericd exnminecl.- From t he U. S. Nat. Mus. 

Kao Sn,bab, S. E. 1'hail11nd, Jun e 29, 1931 , 3 macerated , 

aclitellate specim ens. Hugh M. S mith. 

6 111111 . 

Ex l:e?'?Ud chc~?Yr.cte?·isticR-Length , 120-170 mm. Diametel' , 

F'il'st dol'sa l pore on ll f12 ( l ), 12/13 (2). 

St. xviii /8, 10, 7; viii/ 12, 10, 11. 
Quadrithecu.l, spermathecal pores minute and supe rficial, on 

7/8-8/9. 
:'If ale pores minute u.nd supedicin.l , en.ch pore at th e centre of a. 

fl llHt ll trn.nsverRely placerl. shortly elliptical fl.r ea of parietal translu ­
cence in th e setal circle. 

Inte?·nal anatomy. - Heart of ix on the right side (2), left 

side (1). H eu.rts of x not found. Last heftrts in xiii (3). 
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Testis sacs of x and xi (apparently) pai red and 'videly separat­

ed. Intestine begins in xv. Intestinal caeca compound, the dorsal­

most secondary caecum the longest and with (3-4) long, ventrally 

directed tertiary caeca from ventral margin. 

R ema?·lcs.-The worms were so soft that th ey disintegmted 

dming examination. 

GEN US PERIONYX E. P.ERR IER 1872. 

PElUONYX EXCAVATUS E. PERR.lEB.. 

1872. P e1·iony.x excavatu s, E. Perri er, N. Arch. l\1us. Paris, 

viii, (3) p. 126. (Ty pe locality Saigon, Cochin China. 

Types in the Paris Museum). 

189 1. P e1· ionyx eaJccwcdus, H.osn,, Ann. Nut. Mus. \•Vien, VI 

p. 404. (Bangkok, "Insel Koulan.") 

1 92~. P erionyx exwvcdns, Stephenson, Oligochaeta m The 

Fauna of British India, p. 329. (Diagnosis). 

Bemm·l.:s.-Probably fairly common in a cmmiderabl e portion 

of Thailand . 

PERIONYX SP. 

111 ((ierictl exnmin~d.- FL"Om the U. S. N n,t .. M ns: 

"Under moss n,ncl fems on spray drenched rock at lvater­

fa ll ," Doi Sutep, 3,200 feet., March 24, 1937, 1 

cli tella t.e but macerated and unidentifiabl e specimen. 

H. G. Deignan. 

R em.r1.1'k:s. - PoRsibly PP1·ionyx e.xca1•a.h~s. 

GENUS DICHOGAS'l'ER. BEDDARD 1888. 

Several small species of Dichogaste1· are widely spread through 

t he tropics. Fi1·e, all of which are doubtl ess importations, have been 

found in Burma. Some if not all of t hese are probably to be found 

in 'l'hail aml. The peregrine Dichogasters though small p, re usuall>' 

larger than the Ocnerodrilid s, 
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D JCHOGASTER AfFJNI::l (.M.JCHAEL::lEN). 

1890. Benhamit~ ajjinis, Mic iJaeben, Mitt. l\ius. Hamburg, 
VII, p. 9. ( l'ype locality Quililllane, Zanzibar. Type 
in the Hatuburg Museum.) 

1917. Dichog(~Ste?· a.fjinis, Stephenson, B.ec. Incl. Mus. XIII, 
p. 413. (Tale Sap.) 

1923. Diuhogaste?· ajjiTI ·is, Stephenson, Oligoehaeta in Fauna 

of British India, p. 471. (Diagnosis). 
R entar·/.;s.- " The identifica tion is nut ab~;;olutel y certain. <lS the 

specimen was not fully mature." (Stephenson 1917, p. 413). 

An importation, presuu1ably directly or indirectly front Africa, 
the home of the gemm. 

D JCHOGA S'l'Elt SP. 

Jlfcdm·ic~l exwminecl.- Frow th e U. S. Nat. l\ius. 

" Iu crown of coconut tree," Ohiengma i, 1,000 feet , Octo­

ber 6, 1936, 2 juveniles. H. G. Deignan. 

" On wet leaf on ground in evergreen jungle," Ko Ohang, 

May 11 , 1937, 1 juvenil e. H. G. Deignan. 
"Under old leaf bases of a coconut tree," Ohiengmai, 

1,000 feet, September 3, 1936, three specimens. 

H. G. Deiguan. (Tbese worms dri ed out dming · 

transit and cannot be iden tified specifically). 

FAi\IJLY O cNElWDlULJDAE. 

The Ocnerodrilidae have been supposed to be characteristic of 

the warmer regions of the Americas and Afl'ica. In recent years 

species of several genera, unknown elsewhere, have been discovered 

in t he Seychelles, India and Burma. Ohen (1938) has erected a new 
genus and species 'for an Ocnerodrilid from H ainau. Unfortunately 
all of these Asiatic Ocnerodr·ilids are of such a size as to be of all' 

e••rth wonns most easily transported accidentally. Records of occur­
rence of earthworm species of the size of these Ocnerodrilids are 
rare, for two reasons, neglect by coll ectors of the very small forms 

:wd fai lure to collect in t he proper habitats. In these circumstances 

it is impossible to determine whether Asiatic Ocnerodrilids are pere-
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g rin o immigrants and accidents or native to th e reg10w; frotu which 

in part at least they are now alone known. Coll ecting froUJ swampy 

and lll arshy a reas has secured in Burma iu the last year IlUtubers cf 

specimens of six species, a,ny of which tuight as well be expected frotU 
'l'h ail and. 

FAJI'flLY GLO!::lSOSUOLECJDAE. 

SunFAMILY GLossoscoLECINAE. 

Genus Pontoscolex Schmarda 1861. 

Poutoscolex corethrurus (Fr. lVli.i.ller ). 

1857. Lnrnbrictis coreth?"Lir'tiS, (Fr. MUller), Arch. 1\atg. 
XXIII, p. 113. (Type locality, Itajahy, Brazil. 
Types?). 

1928. Pontoscolex co?·eth?'ti?'US, Stephensou, Oligcchaeta, m 

F. B. I. p. 489. (Dia,gnosis). 

Jl1hde?·ial CX(i?ninecl.-From th e U. S. Nat. Mu~. 

Chiengtuai, 1,000 feet, August 15, 1936, 7 clitellate ::;peci­
mens. H. G. Deignan. 

" I n cult]va.ted g round cleared from evergreen jung le,'' 

Ko Chaug, May 11,1937, 1 clitcll ate specilll eu. H. G. 
Deignau. 

Remcir·ks.-An importation directly or indirectly frm11 Alllerica. 

Now widely spread throughout the tropics. Probably quite com tu on 

throughout t he lowbnds of Tlw,il nnd. 

SUBFAMILY MlCROCE:fAE'J'1NAE. 

Tbis L.tmily i::; i:epresentecl in the fa unas o.f Illdia, Burma, t he 

.Malay Peninsula and China by one genus, Glyphid1·iltiS Horst. 1889. 

Although but five species have be(•u r ecorded from the areas j ust 

lll entioued , (1) and f rom few localities, it is probable that these forms 
u,re wid ely spread and common in the peculiar habitat to which they 

::;eem to be especially adapted. In Burma gJyphidrilicls are to be 

.fonnd only in mucl at bottoms of la.kes, ponds, tanks, irrigation ditches, 

etc., and for that r eason are but rarely obtained by collectors, but can 
occasionally be secured without difficulty and in numbers as recession 

of water in the dry season leaves the bottom mud exposed. 

(1) Fm·ther species a1·e knowu hon1 the 1VIalay Archipebgo and 
E,,:;t Af rie;•. 
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FA~I I LY LUi\LBR ICIDAE. 

One species, B inwslos 1JU1"V1&S (Eise n) 18H, has Lccn intro­

duced in to Burn1a and t he lYla lay Peninsula perhaps by mafJ , but has 

be"n co ll ected hitherto only at certain smmner rel'3or ts in the hill s . 

The spet:ie::; tn a.y possibly have been introduced into sintilar places 
in ThtLiland. 

Tote;; on Phe1·etima !Ji<&nensis from French Indo-Chinu.. 

P1-ui LmTJi\I A BLANENsJs STEPHENsot-:. 

1931. Phe1··eti·1na. !J icme?&si8, Stephensoo, Proe . .6oo L Soc. 

London, 1931, p. 58. (Type locali ty Lu.ng Bian 

Pea ks, South Anoc.1.m, 6,000 feet . Types in t he 

British Mu.·eum.) 

Mt&ie?·ial exam ineLl.-Froru the Iuclian Museum. 

Sui k<l.t Drau, S. Annatn, 3 aclitellate and sowew hat nt:.L­

cerated specimem;. Dr. Malcolm Smith. 

E xte?·"nal clwnwte?·ist·ics.-The setae begin ou ii on which 

segllleut th ere is a complete circle : vi/20, vii f26, viii/28, xvii /22 , 

xviii / 15, xix/2 L; vi / 18, vii /24, viii /23, xvii/20, xviii / 1--1, xix/19; ,·i/22, 
vii / 2-1, viii /27 , xvii / '20, xviii / 17 , xix/24. Tb c setae of v-vii, and to 
a le.-s ext ent thm;e of viii, are enlarged dorsally. 

Th e first dorsa l pore is in 12/13 (3). 

Octotbeca.l , spennathocal pores minute and superficial, on 

5/6-8/9. Each pore may be on a tiny, circular, smooth porophore. 

Tile JUale pore · tu e ntinute, on very tiny conical protrusions 

into t:opulatory eh ambers with wide, tnLns,·ersely slit-like a.pertur ~-

Th e genital markings are tiny, circular discs, prese tul, in 

tmn~ve rse rows, one row on each side of ix, slightly median to the 

spcmlt~thecal lines. Tb e following numbers were noted : right-3, 
lcft-5 · rio·ht-4 left-5 · rio·h t-3 left-0 · 

' 0 ' ' b ' . 

Internc~l anatomy.-On the oesophagus, just behind the 

gizzard, th ere is a low, glandular collar. The intestinal caeca are 

sintpl c, with septal const rictions. 

Th e single hearts of ix arc on th e right side (2). The la:>t 

pttir E hearts is in xii i (2). All hear ts of ix to xiii pass in to the 

ventml trunk. The hearts of x are hound by connective tis:>u e to the 

anterior face of 10/11. 
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The testis sacs of x and x i are unpaired and suboei:Jophageal; 
dif:!tend ed by coagululll . The Sellliua.l vesicles of x i a rc attach ed to 

the roof of the tc~:Jti i:J sn.c so t httt the sac is oponed on removiug the 
vesicle. By removing a.ll of the testicular coagulum from th e sac 
through t.he openiug thu~:; lll adc iu a lateml portiou of t lw roof of th e 

sac on one side, it is possibl e to explore th e other half of tbe testis 
::;ac which app ars to be completely roofed over under the seminal 

vesicle. So far then as can be determined the vesiele::; of xi arc ex­
cluded. 'l'he eopulatury chambers are flattened ont on the pariuteo 

and to each of them are attached a number of coelolJlic, long-stalked 

g lands. The h1111 en of each chamber ii:J horiwntall y slit-like and on 
the wall are a number of very tiuy geuital llla rkings bearing the 

pores of the stalked glands. · Ten of ~h ese markings were counted in 
one chamber. 

The spermath ecae are not fully developed, but a duct is clear­

ly marked off from aud about as loug as or slightly longer tha n the 
rather heart-shaped ampulla. The diverticulum , \rhich pa10ses into 

the anterior face of the duct at the parietes, is slender with a shortly 
ovoidal swelling of the en tal encl. 

'l'he genital marking glands are coelomic, long-st.alkecl , of about 

the i:Jame size and shape as th e spermathecal cli verticula. 

B emarlcs.-Michaelsen (1934) has erected 'Va1·. ch~plofasciuta 

for specimens having a non-muscular bulb, protubenmt into the lumen 

or the copulatory chamber from the lateral wall. The diverticular 

I:Jtalk is not sharply lllarked oft' ftam the seminal chamber of the 

spermatheca. 

Dic~gnosis.-Octoth ecal , spennatheca l pores minute and super­

Jieial , four pairs, on 5/6-8/9. Male pores minute, each pore on a very 

't iny, conical protrusion into a copulatory chn.mber with trausversely 
Hlit-like aperture. Genital markings tiny, circular discs in a trano­
verse, presetal row of 3-5 on ix, just median to each spennathecal 
pore line. Setae: vi/18-22, vii/24-26, viii j23-28, xvii /20-22, xviii /14-

20, xix/19-24, 3'2/v, 43/ix, 50/xii, 55/xix. First dorsal pore on 12/13. 
Length 100 mru. Diameter 5 mm. 

Intestinal caeca simpl e. Testis sacs unpaired and ventra l 

(pai red according to Steph enson). Long-stalked gland ,' (5-10) to 
each copulatory chamber with tiny genital markings on inner wall. 
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Spenmtthecal di verticulUJu with long, looped ::;talk and shortly ovoidal 

semiual chamuer (?). Genitu,l marking g land::; long-stalked and 

coelomic. 
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