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Native Earthworms (Oligochaeta)
from Southeastern Australia,
with the Description of Fifteen New Species

R.J. B.AKEMORE

P.O. Box 414, Kippax ACT 2615, Australia
robblakemore@bigpond.com

ABSTRACT. This paper describes 15 new and five known endeaithworm species, and provides
keys to New South Wales genera. Two new speciehitdllusrequire expansion of the generic diagnosis
to allow species with short stalks to the calciterglands (always subordinate to the plesiomorphic
tubular prostates that characterise this genusdiatidguish it fromHeteroporodrilug. ForVesiculodrilus

the nominal type species of the genigrenchi(Spencer, 1892), is redescribed and figured aotype.
Nephridial vesicles, essential for inclusiorMesiculodrilus are newly reported M. frenchi Two new
species from Mt Kosciuszko are added to this genus.

Syntypes oHeteroporodrilus canaliculatugFletcher, 1889) anHl. mediterreugFletcher, 1887b)
are rediscovered, lectotypes are designated, axk thpecies are redescribed. Six new species are
added tdHeteroporodrilusrequiring the generic diagnosis to be amendedd¢efat calciferous glands
that are stalked, sessile, or annular. Intermittepthropore alternation to mid-setal lines, onosigfint
diagnostic only oH. shephard{Spencer, 1900), is reported in several otheriespethe close affinities
amongst heteroporodrilids widely distributed in N&guth Wales, Queensland, Victoria and South
Australia is accounted for by fluvial transportrdothe river systems such as the Murray-Darling.

New material ofCryptodrilus fastigatugletcher, 1889 is described and a congenericappobposed,
allowing explanation of the intraspecific variatiortheir male fields: The pore-like “genital mamgs”
are actually modified nephropores that functiondacretion, rather than copulation. One species of
Megascolidefrom Bago-Maragle State Forest is newly describadation in forms of tubular prostates
is briefly considered in remarks following this sps’ description. Two new species are added to
Notoscolexand one new speciesigaster

BLAKEMORE, R.J., 2000. Native earthworms (Oligochaeta) framtiseastern Australia, with the description of
fifteen new speciefRecords of the Australian Musel(2): 187-222.

Australian native earthworms belong to the Acantitidde, Wales, complementing a paper (Blakemore, 2000 kit
a relatively primitive family now predominantly ciamed only with the genusAnisochaeta The methodology
to the northerly regions (Blakemore, 1997b), and th employed in both these studies is similar as mucthe
Megascolecidae which is both more derived and morematerial examined was from Easton’s 1983 NSW Ctitiac
widespread. This paper considers various megaddolec at the Australian Museum, Sydney. Many unidentified
genera from the southeastern states, especially®¢eith specimens in this collection were found to be npecges
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requiring description. The opportunity was also ttad taxonomic nomenclature, in which the plesiomorphic
inspect type material of described taxa of eashierkers  character states are tubular prostates, holoicridéghand
that are housed in the Australian Museum. Additionalumbricine setae. Any derivation from these bakites are
material was mainly from specimen identificatiogquests considered apomorphies. Characters of the digestatem
to the author relating to ecological, agronomic or(position and development of gizzard, calciferolends
conservation studies. and intestine) are of secondary taxonomic impomanc
There are various systems of higher level clasgifita  Australian native species characteristically havear more
currently in use, those that are most widely ae@owe oesophageal gizzards in or near segment 5.
much to the “classical system” (as defined by G&it859: The following key to native earthworm genera in NSW
235), devised by Michaelsen (1900) as adopted big only preliminary, pending revision of generanfrother
Stephenson (1930) and extended by Sims (1982) e Australian states and from New Zealand (curremtiyriep-
1994). In the current paper the arrangement ofrgdamgely  aration by the author). Information and lists abxspecies
follows Michaelsen (1907), updated for the mostrentr  known from Australia are presented by Blakemor&@)9

Preliminary key to native earthworm genera of New Soth Wales
1 Pores from two pairs of tubular prostates on 1d B (or one
pair on 17) separate from male pores on 18 (or @j 1
ACANthOdrilidAe ... e e e e e e e Diplotrema

—— Pores from tubular to racemose prostates combivitd male
pores 0N 18: MegasCOIECIHAE ................oummmmmn e eeeenrtrrierrrerreeeeeeeaessasserrerereeeeeeessesssnsnnrennnees 2

2 Prostates tubular (i.e., glandular part elongatth wimple
(OTa] o= TaTed aT=To [or= T o= | | S UPPR 3

—— Prostates tubuloracemose (i.e., elongate but iwdised surface
and central canal receiving canalicules) or racenfios., lobular
with branching or ramifying canal SYStEM) .........cuuuiiiiiiiiiiiiiiiieecee e 9

3 Holoic (i.e., nephridia one pair per segment, excluding pharyngeal

L0155 PRSP 4
—— Meroic (i.e., nephridia more than one pair, astein fore-body) ............ccccennnn. Megascolides
4 Lumbricine (i.e., 8 SEtae PEr SEGIMENL) ....ocrmmmmeeeeiieeiieeiitrrrrerrererrrreeeeeeeeeeesasnnrrrrrreareeeeeeas 5
—— Perichaetine (more than 8 setae, at least in oritkind-body) ........................... Diporochaeta
5 Nephridia absent from anterior until c. segmenglit®ral) .............ccccceeiviiinnnnn. Pontodrilus
—— Nephridia present from anterior (terrestrial @mME-agquatiC) ...........vvevveeriiiirieeeees s e 6
6  Male pores (and spermathecal POreS) PAINEU . cceeeeeeieeiiiiiiiiiiie e 7
—— Male pores and spermathecal pores UNPaired.....ccc.ocevvveereeriniiiiieiieeeene Fletcherodrilus

7 Nephridia vesiculate (i.e., with ducts dilatedféom terminal
o] F=To (6 1=T (=) I OO PP PP P TPPPPPPPPPPRN 8

—— Nephridia aveSICUIALE .........coouiiiiii e Graliophilus (mostly
inWA?), Simsia(Vic.), or Hiatidrilus/Sebastianus
(mostly in Qld)—these genera require resolution.
8 Nephridia exiting with regular alternationdito b lines ............oooooiiiiiiiieeee, Plutellus

—— Nephridia without regular alternation .......cccce.ooooiiieieen e, Vesiculodrilus

9 Holoic (i.e., nephridia one pair per segment, exiéhg
PhAIYNGEAI TUFLS) ....eeiiieiiiiii ettt et e et e e st e e e e s st b e e enbbeeeeeane 10
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—— Meroic (i.e., nephridia more than one pair, aistein fore-body) ..........cccvvvviiiiiievv e, 13

10 Lumbricine (i.e., 8 Setae PEr SEOMENL) ... e crrurriieeeeereerrererrrinarieeeeeeeaaaeeeseerrrmn 11

—— Perichaetine (more than 8 setae, at least in arithind-body) .............ccccc i, 12

11 Nephridia aveSICUIAtE ...........uuuviiiiiiiccccce e nnnee e Zacharius(NSW)

or Woodwardiella(in WA, Vic.).

—— Nephridia vesiculate with regular alternatiordito b lines ........................... Heteroporodrilus

12 Gizzard well developed (in segment 5) ............... Perionychellaor Terriswalkerius(in Qld).

—— Gizzard rudimentary ........c..cceeeirreees e seveeeee e siieeeee s Perionyx(not native to Australia).

13 Lumbricine (i.e., 8 SEtAE PEI SEGIMENL) ... ommwreeeirrittriieei ittt e e st s e e e e 14

—— Perichaetine (i.e., more than 8 setae, at leasgtid- or hind-

o100 | T PP PT PP PPPUPPPPPN 18

14 Gizzard single (in, or adjacent t0, SEgMENT 5) ur..eeeiiiiiiiiiiiiiiiei e 15

—— Gizzards in two or three segments (DetWeen 4=7) ..o 16

15 Nephridia aVeSICUIALE ...........uuiiiiiiii i a e e Notoscolex

—— Nephridia vesiculate............ccceveeeeeescmmmn e

16 Two or three gizzards, dorsal POreS PrESENL oo i e e e e e e e 17
—— Three gizzards, dorsal pores abSENt .......ccceveviiiiiiiiciiiiiiiie e Perissogaster
17 Spermathecal pores (two pairs) iNtersegmMental . .....cccuveeveiiiiiiiiie e Digaster

—— Spermathecal pores (three pairs) segmental.............ccccooviiiiiiieiiniiiineee e, Didymogaster

18 Gizzard in segment 5 (or adjacent)

—— Gizzard in segment 8

Methodology and abbreviations

Methods and terminology are similar to those inkBlaore
(2000). Segments are counted from the anteriorabis
numerals (female pores are on 14 and male poré&8 am
megascolecids, unless counts are reduced by ssppres
of anterior segments); intersegments are desigriateal
slash (e.g., 1/2); variations are shown by a corngerange
by a dash (e.g., 3,4-5). Setae, counted from thérale
most on each side, have lower case letters @lg.c J;
variations are shown by a comma and range by a(@ash
a,b-0; setal lines refer to longitudinal setal serigs.
lumbricine species, the relative position of tharfsetae
on one side of segment 12 are figured. Dissectobyi
dorsal incision longitudinally, the specimen bepigned

...................................................... Anisochaeta

. non-native pheretimoids (see Blakemd©89).

to the observers point of view (Ihs—left hand sides—
right hand side). The clitellum is shaded and ostrerctures
of taxonomic significance are shown in the figuféese
are labelled in Fig. 1). All specimens were skettimethe
author’s usual style using a camera lucida, andale
bars are 1 mm.

Notes on distribution and habitat follow each spgCi
description—these are intended (along with the imaliggy
and gut contents) to give some indication of ecialalg
strategy and species associations, as well asdistas
fieldworkers locate further material.

Abbreviations: AM—Australian Museum, Sydney;
ANIC—Australian National Insect Collection (CSIRO
Entomology, Canberra); NMV and MOV—formerly
National Museum of Victoria, now Museum of Victaria

on a wax tray while immersed in ethanol. While mostMelbourne; SAM—South Australian Museum, Adelaide.

features and anatomical details are symmetricarethese
differ on one side to the other the descriptionaaliswrefers

H refers to holotype, N to neotype, P to paratyges$ S to
specimens.
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Systematics results Plutellus heteroporu®errier, 1873, from Port Macquarie
and Barrington Tops, central NSW.
GenusPlutellus Perrier Plutellus hutchingsadamieson, 1977 from Lord Howe
Island.

PlutellusPerrier, 1873: 250: Michaelsen, 1900: 163, 19Gp:;1 Plutellus manifestug-letcher, 1889: 1538) from Waterfall,
Stephenson, 1930: 833; Jamieson & Nash, 1976: ¥6eD Royal National Park, and Bulli, in southern coabtaw.
1981: 96; Blakemore, 1994b: 35. (Syntypes, AM W1371).

Diagnosis Setae lumbricine (i.e., eight per segment). Male Species inquirendum

pores on 18 combined with pores of tubular prostate

Gizzard well developed in 5; four pairs of extramlur pjytellus rubengFletcher, 1887a: 381) from Mt Wilson,
calciferous glands present in 10-13 on long, Br ( BJye Mountains, NSW.

buckerf_ield) short, stalks.. Nephriqlia ve_sicglate holoic (i.e.,

one pair per segment with terminal dilations of th&ts  pjsribution . Central and southern coastal New South
forming large bladders); nephropores in antericsdtald  \yjales, (Lord Howe Island). Perrier supposed hie sgries

or c lines then, after segments 5-7, alternating rela \yas from Pennsylvania, but the locality is now knotw
from d to b lines. Spermathecae five or fewer pairs withpe Aystralian in coastal New South Wales, in thainity
single, uniloculate diverticulum. of Port Macquarie (Gates, 1972: 38; Blakemore, 1994

) ] 35-37; see also Distribution and habitat undper
Type speciesPlutellus heteroporuBerrier, 1873, from Port  parringtoni below).

Macquarie and Barrington Tops, central NSW. (Tymes  North American species &futelluswere transferred to
the Muséum national d’Histoire naturelle, Paris). Argilophilus (as mooted by Gates, 1972: 38) and to other
genera by Fender & McKey-Fender (1990).
Included species
Remarks. The most recent revision of this genus is by
Plutellus barringtonin.sp. from Barrington Tops, NSW. Blakemore (1994b); see also remarks afieteroporodrilus
Plutellus buckerfieldn.sp. from Namoi Rv., Gunnedah, NSW. below.

Key to the known species oPlutellus

1 Spermathecae five PAIIS ......ccccuiiiiiiiieee e e e e e e s e s s reeaaeee e s 2
——— SPErMAatheCae fOUN PAIIS .......ccccuiiiiiieeeee e e e e e e s e e e e et e e e e e e e s e s s e anraaaeees 3
2  Spermathecae five pairs in sdfdines ............ccccccvvveeiiiiiiiiiiiiiieeeeeee, Plutellus heteroporus
—— Spermathecae five pairs in SEdINES ........coevveeeriiiiiiiiiieieee e, Plutellus hutchingsae

3 Last hearts in 13; penial setae present; calaieglands on
LS 10 5 = 1| R P. buckerfieldin.sp.

—— Last hearts in 12; penial setae absent; calaifegdands on long

SEAIKS ..ttt E e Rt e R e a et e enE e e e e e e nnnes 4
4 Spermathecal pores mid-Ventral ............ccooeeeciiiieiiniiiiee e P. manifestus
—— Spermathecal pores lateral of s@#ihes ............cccoociiiiii P..barringtonin.sp.
Plutellus barringtoni n.sp. figured and dissected)aRATYPES ANIC RB.98.2.4, (P1), same
details as H, (aclitellate mature, damaged in nadybdissected);
Figs. 1, 20 AM W24411, (P2), same details as H, (subadulteditesd); ANIC

RB.98.2.5, (P3), same details as H, (subadult).

Material examined. HoLoTYPE AM W24409 (H), Barrington . . .
Tops, c. 31°59'S 151°30°'E, Ed Easton, 16.iii.1988¢lled, “Jar EXxternal features. Body almost triangular in section

12 Sp 55", “AM No 1Diporochaetagp.,¢ [spermathecae symbol] Posteriorly withb-b flat, dorsum not canaliculate. Lengths
x3 or 4, Barrington Tops Trail. Colourless”, (com@ mature, mm: 80 (H), 60—74 (Ps). Width: c. 2-3 mm. Segmetis:



Figure 1. Plutellus barringtonin.sp., ventral view of holotype
with dorsal view of prostomium; spermatheaasitu; nephridial
bladders in segments 9 lhs, 16 rhs; tubular prestahd vasa
deferentia in 18 (penial setae are absent). Abatievis: amp—
spermathecal ampulla; diva—spermathecal divertioggm.—
genital marking; neph—nephridium (to nephroporegrip-
peristomium; pro—prostomium; sp—spermatheca (opens
spermathecal pore); pr. d.—prostatic duct (opensdte pore);
pr.g.—prostatic gland; v.—vasa deferentia. Scateni
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(H), range 147-196 (Ps). Colour: unpigmented, nudyb
almost translucent, clitellum russet. Prostomiuarrowly
tanylobous. Clitellum: %:13-%218 (pale ventrally i174
%,18). Dorsal pores: possibly in 10/11 but not deditill
13/14, as white dots on clitellum and small aftexsaH);
from 7/8 (P1-3). Setae: small 8 per segment inlaggows.
Nephropores: at anterior margin of segmentlines in 2,
7 (rhs) then with regular alternation;ddines in 3—6; irb
lines 7 (Ihs) then with regular alternation (H) eBpathecal
pores: on small papillae in 5/6/7/8/94b lines but closer
to setala lines. Female pores: paired on 14. Male pores:
paired on wide mounds ablines on 18. Genital markings:
paired, presetal sucker-like discsah lines on 10 (H) or
10 and 11 (P1-3); more ventrally paired in 17 a@duat
postsetal and presetal, respectively; (plus inriht) smaller
paired postsetal discs medianaafin 19 and 20.

Internal anatomy. Septa: 5/6—10/12 slightly thickened.
Gizzard: large muscular barrel in 5. Oesophagusega
reniform calciferous glands ventrolateral on lotegks in
10-13 (i.e., four pairs); valval in 14. Nephridiasiculate
holoic, bladders elongate in anterior, more sukesphl in
posterior, position alternating with nephropores. Vageu
ization: large dorsal blood vessel single ontogidzhearts
paired in 10-12; weak supra-oesophageal vesselrsé&n
13 only. Spermathecae: four pairs in 6-9, bulb-¢ikepulla
on equally long thick duct, narrow long-stalked adct
diverticulum with dilated terminal bulb (insemindfeMale
organs: holandric, iridescent testes and funnel®iand 11;
seminal vesicles small paired in 9 and 12. Ovac@sipact in
13; small ovisacs in 14. Prostates: tubular in 98dct slight
(H) to strongly dilated (P1), vasa deferentia ptijunction of
gland and duct; penial setae not found. Intestirngin 15; no
typhlosole; gut contains fine yellow soil.

Remarks. Although there is slight variation in position of
dorsal pores and genital markings in the paratyp#s,
specimens are regarded as conspecific as the thslsec
specimens agree internalBlutellus barringtonihas four
pairs of spermathecae in segments 6-9 ashamanifestus
and P. buckerfieldi In P. manifestushowever, the
spermathecal pores are mid-ventral and remarkdbsec
togetherp setae converge on either side of the male pores
and the distribution of genital markings differsfferences
from P. buckerfieldiare given in the description of this
species below. The major differences frBnheteroporus
are four, rather than five, pairs of spermathecaép that
are closer to setallines, rather than setalines, and longer
spermathecal diverticula.

Etymology. Named after the type locality.

Distribution and habitat. Barrington Tops National Park
is an elevated, forested plateau north of the HuRieer
and c. 150 km inland from the Port Macquarie typeality

of Plutellus heteroporudn the current study, specimens of
P. heteroporugviz. AM W24416-24417, ANIC RB.98.2.9—
10) were found sympatrically with barringtoniin material
collected by Ed Easton from Junction Holes, Bartiong
Tops. Also found in the Easton collection from tgnity
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of Barrington Tops were an unidentifiable, damaged
plutelloid (W24418);Anisochaeta ericandA. palustris
both described by Blakemore (2000); several other
Anisochaetaspp. that are currently undescribed; plus a
specimen (W20775) labelled “Moniligastridae” that i
actually a tubificid (pers. obs.).

Plutellus buckerfieldi n.sp.
Figs. 2, 20

Material examined. HoLoTYPE ANIC RB.97.3.3 (H), from clay
riverbanks of Namoi River, near Gunnedah, centraMNS
specimen donated by J.C. Buckerfield, labelled tCBtian
Dawson (‘Active Earthworms’), Grovers Lane, Glenés, NSW
2370, 22.iv.1994", (complete mature, figured andsdited).
PARATYPES: none.

External features. Body faintly dorsally canaliculate
throughout. Length: 170 mm. Width: c. 6 mm. Segreent
203. Colour: body grey, dorsum tlines darker slate;
clitellum puce. Prostomium: tanylobous, dorsallgrdued.
Clitellum: weak ¥213-17. Dorsal pores: vestigigin, open
from 7/8. Setae: 8 in regular series. Nephropores: at anterior
margin of segments idlines in 2—4; ventral af lines in 5
and 6 (rhs); irb lines with regular alternation from 6 (lhs)
or 7 (rhs) and i lines from 7 (lhs) or 8 (rhs); but by final
third of body alternations become symmetricall\ygadd
in each segment. Spermathecal pores: small in/8/6/ih
setalalines. Female pores: paired just anteromediaattes
a on 14. Male pores: aligned with setalines on small
papillae on 18. Genital markings: paired, presitdine
with spermathecal pores in 9-12; paired, postsetab
lines in 17 and paired presetakiblines in 19; both sets of
posterior markings converge towards the male pores.

Figure 2. Plutellus buckerfieldn.sp., ventral view of holotype

Internal anatomy. Septa: 9/10-12/13 slightly thickened. With dorsal view of canaliculate prostomium; spetineae;
Gizzard: in 5 muscular tapering barrel. Oesophagaised nephridial bladder in 13 rhs; tubular prostate pexial setae in 18.
reniform calciferous glands ventrolateral on shautts, Sc¢ale 1 mm.
almost sessile in 10-13 (i.e., four pairs); valyufa 14— o o )
115. Nephridia: vesiculate holoic with bladdersngfate ~ characterization, always subsidiary to tubular prostates
in anterior and ocarina-shaped in posterior, adténg in  the generic diagnosis abovE)utellus buckerfieldnas four
position with nephropores. Vascularization: dofisilod ~ Pairs of spermathecae and four pairs of calcifegtasds,
vessel single; hearts paired in 10-13; supra-oespi as have®. manifestuandP. barringtoni However, in these
vessel seen in 10-13 with connectives to hearts arlgtter two species the last hearts are in 12, khely penial
calciferous glands. Spermathecae: four pairs intag@ring  setae and dorsal canaliculation, and the genitakimgs
ampulla on almost equally thick duct with long stalked ectadliffer. There is a gradation in position of sperheatal pores:
diverticulum having dilated terminal bulb (irideste Male ~ Mmidventral inP. manifestusn setak lines inP. buckerfieldi
organs: holandric, iridescent testes and funnefsdimnd  lateral ofalines inP. barringtonj and (with an extra pair in
11 invested in mucus; seminal vesicles pairedmase in  4/5) inb lines inP. heteroporusThe male pores of these
9 and 12, latter pair with many small nodules. Gesarfan- ~ species diverge correspondingly.
shaped composed of numerous minute egg-string8;in 1
no ovisacs found in 14. Prostates: tubular in 18va8a Etymology. Named after John Buckerfield of Adelaide.
deferentia attach at junction of gland and thickkdect;
long and fine penial setae overlie duct. Intestirem 4215,  Distribution and habitat. Gunnedah, on the banks of the
especially dilated to 17; no typhlosole; gut comsagritty ~ Namoi River, is about 250km inland from the NSWtcah
organic soil and plant remains. coast. Introduction of these worms, collected ati@dah,
into paddocks on clay soils of a property in Glends was
Remarks. Plutellus buckerfielddiffers from other known made in an attempt to improve soil structure anstya
members of the genus in the reduced stalks todheneural  production (B. Dawson, pers. comm., 7 October 1988)
calciferous glands (requiring the introduction bist is not known whether the introduced specimens sadvi



GenusVesiculodrilus Jamieson

VesiculodrilusJamieson, 1973: 224.
Perionychella (Vesiculodrilus)amieson, 1974a: 216.
Pinguidrilus Jamieson, 1974a: 268ew synonym
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expanded: Firstly, to accept species with nephregpdn
irregular series as found iesiculodrilus tasmanianus
(Fletcher, 1887b) following the present authorscdvery

of spermathecal diverticula in the Museum of Vidor
lectotype (Blakemore, in prep.)—thereby removing
ustification for the monotypic gen&snguidrilusJamieson,

Diagnosis Setae lumbricine. Male pores on 18 combinecil974a. Secondly, to accept species with fewer thafive

with pores of tubular prostates. Gizzard in 5; a&xtural
calciferous glands absent (rudimentary annulardganay
be present); typhlosole absent. Nephridia vesieuiatoic
(i.e., one pair of tubules per segment with tertnitilations
of the ducts forming large bladders); nephroparesdingle
row on each side neafines or sinuous inlines and above.

pairs of spermathecae diagnosed by Jamieson (1973).
Several Tasmanian species have fewer than fives jpdir
spermathecae, but the nephridial states of suatiespieom
Victoria have yet to be determined.

Characteristics of holonephry, lumbricine setae and
tubular prostates are all plesiomorphic stateseshaiith

Spermathecae five or fewer pairs each with singlegraliophilus Jamieson, 1971, its possible junior synonym

uniloculate diverticulum. Penial setae presentaseat.

Hiatidrilus Jamieson, 1994, and witBebastianus
Blakemore, 1997b, indicating the relatively primétinature

Type speciesCryptodrilus frenchiSpencer, 1892 from of these genera. However, the type species of tattse

Croajingolong, Victoria. (HOTYPE, newly designated:
AM W1289).

three genera lack nephridial vesicles whereas these
structures invariably occur Mesiculodrilus Possibly this

There is some confusion with the type species isf th character is apomorphic iesiculodrilus although the
genus. Jamieson (1973) considered the NSW specimergsiculate state is found in the more primitive figm

on which he based the genus, to agree W@itHrenchi

Acanthodrilidae in some species endemic outsidérAliss.

Spencer. However, comparison of these NSW specimeiielated genera in the eastern subregion of mainland
with the neotype . frenchias described below demonstratesaustralia arePlutellus which, unlikeVesiculodrilus has

that they are not conspecific. Nevertheless, tiogype ofC.

frenchihappens to agree with the genus as defined tinydar

by having vesiculate nephridia (previously unmeretb by
Spencer). The type species is herein fixed (undeié&70.3
of the Code, ICZN, 1999) &ryptodrilus frenchiSpencer,
1892 misidentified with/esiculodrilus nivalis.sp. in the
original designation by Jamieson (1973).

Included species Three NSW species, all from Mt.

Kosciuszko region, ar&esiculodrilus nivalisn.sp.,

Vesiculodrilus purpureudamieson, 1973 [probably a junior

synonym ofV. victoriae(Spencer, 1892)], andesiculodrilus
vallis n.sp. Of the Victorian species included/@siculodrilus
by Jamieson (1973: 22B)jegascolides tisdalandM. volvens
both of Spencer, 1900, have setae reputedly irngehsyond
8 per segment (i.e., perichaetine) which would @lgem

in DiporochaetaBeddard, 1890. Similarly, several

regular alternation of nephropores and extramural
calciferous glands, anféletcherodrilusMichaelsen, 1891
that typically has unpaired male and spermatheced9
Species with holonephridia (with or without blads)ebut
attaining greater than eight setae (the perichaetindition)
are assignable tDiporochaetas.str. if they have tubular
prostates, or tBerionychellss.str. if their prostates are other
than tubular (i.e., tubuloracemose or racemoseje¢antly
proposed Queensland gendgrriswalkeriusJamieson,
1994, on the justification presented, appears tswme
the characteristics of either of these two prianaga, and
therefore its included species should probablyeh#éacated
to Diporochaetaor Perionychelladepending on whether
they have tubular or non-tubular prostates, resgedy).

Vesiculodrilus frenchi (Spencer, 1892)

perichaetine species from Tasmania, Victoria and

Queensland listed undBerionychella (Vesiculodrilud)y
Jamieson (1974a: 222) are excluded fi@siculodrilusas

defined above. Complete lists of species are ctigren

precluded by lack of information on nephridial stafrom
some earlier descriptions. Checking of Victoriamaps
with five or fewer pairs of spermathecae for presear
absence of nephridial bladders is beyond the sobpiee
present work; however, studies by the author hdemetified
10 known and approximately 50 new speciegesiculodrilus

Fig. 3a,b

Cryptodrilus frenchiSpencer, 1892: 135-136, figs. 10-12, 66.

Megascolides frenchiBeddard, 1895: 493.

Plutellus frenchi-Michaelsen, 1900: 175.

Non Vesiculodrilus frenchsensu Jamieson, 1973: 225-227, fig.
2A; nonCryptodrilus frenchiSpencer, 1892sensulamieson,
1974a: 221-222; noxesiculodrilus french{Spencer) sensu
Jamieson, 1974a: 222; nd&erionychella (Vesiculodrilus)
frenchisensu Jamieson, 1974a: 221-222.

from Tasmania that comply with the diagnosis above

(Blakemore, in prep.).

The specimens described by Jamieson (1973) do gratea
sufficiently with Spencer’s species to be considarenspecific

Distribution . Tasmania, Victoria, southern New South Wales(seeVesiculodrilus nivalisi.sp. below). In his synonymy, Jamieson

Remarks. Retained as a subgenus Périonychella

Michaelsen, 1907 by Jamieson (1974a) and reassigned

Diporochaetaby Jamieson (1976Yesiculodrilusis herein
restored to its original generic rank in recogmitiof its
morphological distinctness. The generic definitien

(1973) has also confus@typtodrilus frenchiSpencer, 1892 with
Perichaeta frenchiSpencer, 1893.

Material examined. NEOTYPE AM W1289 (N), part of
the Fletcher Collection presented to the Austrailaiseum;
the sample jar contained a metal tag “W1289” plusd
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Figure 3. a, Vesiculodrilus french{Spencer, 1892), after Spencer’s original figude 14, Vesiculodrilus frenchi
(Spencer, 1892) ventral view of neotype with dovéalv of sectioned prostomium, spermatheicasitu; nephridial
bladders in 8 rhs and 23 rhs; both sets of prastate8—21, 22 with penial setae remaining onljhenScale 1 mm.

labels: ‘Plutellus frenchi(Sp.)” [in pencil in Fletcher's inclines. Spermathecal pores: at anterior of segnmer#s
hand?]; “W1289Plutellus frenchi/ Croajingolong, 4/5-8/9 inabjust lateral t@ lines (“just on the very anterior
VICTORIA / Pres: J.J. Fletcher”; “AM W1289iporo- boundaries of segments 5-9, at the level of thenmat
chaeta frenchi Locality: Croajingolong, Vic. / Pres: J.J. between the inner couple of setae”, Spencer). Fepuaks:
Fletcher / Id: by E. Easton, '83". Two specimensrave paired on 14. Male pores: at centres of small meuatd
originally present, plus a middle fragment of ardhi interval ofablines on 18. Genital markings: on 10 and 11
specimen. The previously dissected, complete mature(N) (ditto Spencer), or on 11 only (S1), small pdipinched
specimen with metal stud in tail (part of metal 2ag ellipses with pore-like centres at anterior of segta just
described and figured here is designated the nediyjp lateral to setah lines; in 15/16 (N only) a pair of weak
the other specimen, AM27081 (ex W1289) a complete markings median to setallines; in 16/17-20/21 (N), or
mature specimen, also previously dissected, igydagid 16/17-19/20 (S1) (cf. between 16-21,22 Spencerggpai
specimen (S1) (see Remarks below). intersegmental markings, & lines anterior to male pores,
in alines posterior to male pores, each conjoinedubyid
External features (compared with Spencer’s type furrows.
description). Body circular in section, fairly stouengths
mm: 85 (N), 80 (S1) (cf. 75 Spencer). Width: 5-6 ifufin Internal anatomy. Septa: 5/6 thin to base of gizzard, 10/11/
c. 4 mm Spencer). Segments:; 113 (N), 103 (S1).@olo 12 slightly thickened. Gizzard: compact muscularsin

uniform light brown in alcohol, clitellum only sligly but displaced to appear in 6 (removed from S1) (cf.
darker. Prostomium: tapering epilobous; peristomium “small in 6”, Spencer). Oesophagus: dilated in ¥-1
ventrally cleft. Clitellum: 14-16. Dorsal poresoiin 4/5. perhaps forming rudimentary annular calciferousdg(cf.
Setae: 8 in regular rows except final 16 (N) or(SQ) “vascular swellings in 9—15, but no true calcifesglands”,

segments where all but seédines irregular. Nephropores: Spencer). Nephridia: vesiculate holoic, bladdeongate;
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pharyngeal tufting not noted. Vascularization: @btdood Megascolides (= Notoscolex) cameroni, Perichaeta (=
vessel (damaged by dissection, where visible) sijdgkt  Anisochaeta) frosti, P. goponmuakd, probablyCryptodrilus
hearts in 12, supra-oesophageal vessel 8-%13 (dittlubius For this last species, Jensz & Smith (1969: @®nate
Spencer). Spermathecae: five pairs in 5-9 (in botl$pencer’s statement “This probably comes from @rgaj
specimens, those from 9 rhs removed and missing from jalong” but the distinct locality other than Victais not noted;

large saccular ampulla on tapering duct with medsimed
diverticulum ectally. Male organs: holandric, irgaent
testes and funnels in 10 and 11; seminal vesic@®gp
large posteriorly in 9, small posteriorly in 10t@norly in
12 (cf. in 9 and 12 Spencer). Ovaries: in 13 (aiducts
found); ovisacs not noted. Prostates: tubular 18221

penial setae present (in N, rhs removed). Intestine: damag

by dissection (both N and S1), origin perhaps iéafnot
determined by Spencer); typhlosole absent; gutatosit
mainly woody organic material.

they also report that the types of the other spegiee collected
at Croajingolong in January 1889, during an expmdif the
Field Naturalists’ Club of Victoria.

Vesiculodrilus nivalis n.sp.

%jsiculodrilus french{Spencer, 1892); Jamieson, 1973: 225-227,
fig. 2A (misidentification).

Material examined. HoLOoTYPE AM W4693, labelled Cryptodrilus
frenchi, Mt Kosciuszko, NSW 36°59'S 148°59'E, 17(140/2),

Remarks. The body cavity of specimen (N) was heavily Alpine herbfield... Coll: T.G. Wood, 10 Nov. 1967. Dé.
infected withMonocystis The material examined above Jamieson”; andCryptodrilus FrenchiSpencer, 1892 No. 89 one

agrees with Spencer’s original description. The ownitable
differences are slight variations in the distribatof genital
markings, the gizzard in the more normal positian i
segment 5 rather than in 6, and the presence dfsenzinal
vesicles in segment 10 as well as in 9 and 12dagh
only the “finger-shaped” pair in 9 shown in Spendiy.
12). Newly recorded here are the presence of ndighri
bladders and of penial setae, and the absendgptilasole.
(In his preliminary notices, Spencer [1892: 130jqusely
refrained from recording these structures).

specimen” [in Wood’s hand], tagged “T36” (completature,
previously dissected, and agreeing externally datimieson’s fig.
2A [of his Specimen 1?] and mostly agreeing intdynaith
Jamieson’s description [of his Specimen 47?], esflgcin the
multi-diverticulate form of one spermatheca). The&sesome
confusion with Jamieson’s “Specimen” numbers, dpsons, and
registrations. It is deduced that Jamieson’s “Speai 1" and
“Specimen 4” are variously the same as the prelyalissected
specimen, “Specimen 3", herein designated the fip&iH).
PARATYPES AM W4692, from same sample, labellgdryptodrilus
Frenchi Spencer, 1892 No. 87 one specimen” [in Wood’s hand

Spencer (1892: 135) was ambiguous regarding thi@gged “T34” (complete mature, length = 140 mm,issected

location of the posterior genital markings: “Patcba each
side of the body at the level of the interval bedwehe
inner couple of setae from segments 16—21. Eaath pat
composed of a small part of two contiguous segmamds
the pairs are united across the mid-ventral linglapdular
ridges.” They may thus be interpreted as occutvgtgveen
abin 16/17-20/21, although Spencer (fig. 10) shdvesrt
in 16/17-21/22 narrowing posteriorly. (Similar aigplity
occurs in the description and figure of his prexngdipecies,
Vesiculodrilus tanjilensigSpencer, 1892]).

but cuticle removed and cut in mid-body)—probalgdyndeson’s
“Specimen 2", here designated paratype (P1). AM WI4&®m
same sample, labelle€Ctyptodrilus FrenchiSpencer, 1892 No.
88 one specimen” [in Wood’s hand], tagged “T35” (ore
posterior amputee; previously undissected now dagid and,
despite re-immersion in ethanol, of little use)—gibly Jamieson’s
“Specimen 1", here designated paratype (P2). Addi
material—Jamieson’s “Specimen 4” from the same kitlged at
CSIRO Department of Soils (= Division of Land andtéf), Glen
Osmond, Adelaide, not located.

Jensz & Smith (1969: 87) were unable to locate typ&xternal featuresfrom Jamieson (1973) and reinspection
specimens in the Spencer Collection at the Musetim @f type-series. Body faintly canaliculate dorsaity

Victoria. Documentation is lacking (e.g., no invenytnor
labels in Spencer’s hand), but the material exathaimve
is probably part of this missing type-series beeaagpart
from their close morphological agreement, the kgl
shows they are identified from the type-localityordover,
some other missing material has been located duhieag
present study in Spencer’s associate Fletcher'atdwnto
the Australian Museum (e.gMegascolides diaphanus
Spencer, 1900, see under this genus’ Remarks bsksv;
alsoHeteroporodrilus shephardielow). However, as it is
not possible to prove indisputably that they ang pathe
lost type series (i.e., syntypes), and in absehaayother

forebody. Lengths (mm): 120 (H), 140 (P1). Width:5c
mm. Segments: 112 (H). Colour: pale; clitellum buff.
Prostomium: tanylobous; peristomium ventrally cleft
Clitellum: 14-16. Dorsal pores: minute in 3/4, ofsom
4/5. Setae: 8 in regular rows except on tail. Nepbresc
lines? Spermathecal pores: minute at anterior grinemts
near 4/5-8/9 in setal lines. Female pores: on 14 near
lines. Male pores: equatorial on small moundabiines
on 18. Genital markings: on 9-11 (H) or 10-11 (§thall
sucker-like discs presetal ab lines; markings in 16/17—
20/21 (i.e., five pairs), ib lines in 16/17/18 and ialines

in 18/19/20/21.

known material, one specimen is here designated the

neotype (under Article 75 of the ICZN Code).

Distribution and habitat. Croajingolong National Park is
a large coastal reserve in East Gippsland, Victboedering

Internal anatomy. Septa: 7/8-13/14 thickened. Gizzard:
large muscular in 5. Oesophagus: slightly dilated a
vascularized in 9-15. Nephridia: vesiculate holbladders

elongate exiting irc lines; pharyngeal tufting absent.

NSW at its northern end. Species described by SgencVascularization: dorsal blood vessel single; heiarés 10—

(1892, 1893) from the same locality along wittyptodrilus
frenchi, were C. (= Vesiculodrilus?) gippslandicus,

12 with connectives to supra-oesophageal vess@t13.
Spermathecae: five pairs in 5-9, elongate ovoidwdliap
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on short duct with small inseminated diverticuluotadly;  (ANIC RB.95.30.1) ofNotoscolex montiskosciuskinom
(Jamieson states that 7 rhs spermatheca in “Spacdithe Sawpit at the Park entrance were sent for ideatifin by
has several supernumerary pouches; | found thisior8  Liz Wren of National Parks and Wildlife Service
rhs spermatheca of H, although some other rhs giteetae  (Blakemore, 1995)—these worms were being dug up and
had been removed and were missing from jar). M@jars: used as bait by anglers; aisisochaeta celmisiaas
holandric, testes and funnels iridescent in 10ldndeminal  reported by Sims & Gerard (1985: 136)—one of thexss
vesicles paired, elongate and sessile on postma of 9  surviving introduction in the 1970’s into the Highids of
and lobulated posteriorly in 10, and anteriorlg2 Ovaries: Scotland in an attempt to reduce peat turf mate (se
as few chains of egg-strings in 13; ovisacs abs@nstates: Blakemore, 1999: 184; 2000: 3).

tubular, compact and much wound, occupying 17—&8igb

setae present. Intestine: origin in 17; typhlosdisent.

Remarks. The designation dfesiculodrilus nivaliss based Vesiculodrilus vallis n.sp.

on those specimens from Mt Kosciuszko that Jamieson Fig. 4

(1973: 225-227, fig. 2A) described and partly figar

which, despite differences from Spencer’s accobat, Material examined. HoLoTYPE ANIC RB.97.3.5, Perisher
identified with Cryptodrilus frenchiand one of which he \qiey, Mt Kosciuszko, NSW, collected by Keith \altl, “just
used as exemplar when erecting his genus. Maferelifces  apbove Perisher, in mountains”. Live specimen dahbgeGerard
in Jamieson’s account of these Mt Kosciuszko spewsn Gillespie of Queanbeyan, 5.iii.1997, (mature, ccetgldissected
from Spencer'$esiculodrilus frenchfas augmented above) and figured). RRATYPES: none.
are: larger size (120-140 mm cf. 85 mm); canalieulat
tanylobous prostomium (rather than epilobous); fiars  External features. Body faintly canaliculate dorsally after
of spermathecal pores in seddines in 4/5-8/9 (erroneously clitellum. Length: 220 mm. Width: 15 mm. Segmei32.
stated by Jamieson, 1973: 226 to be “in 4/5-7/8ther  Colour: (in life) dorsum dark gunmetal grey to #anbrown
than just lateral of setallines; a large gizzard, rather than from c to b lines, light brown ventrally, setal auriolae and
small or compact gizzard, in 5; and some otheedifices markings pale; clitellum buff. Prostomium: closed
in genital markings. These gross morphological aiams  epilobous; peristomium ventrally cleft. Clitelluriz13—
from Spencer’s species are confirmed by examination %:18. Dorsal pores: minute in 3/4, open from 4/5a8e8
those of Jamieson’s specimens available for stuelyAM  in regular rows only in the anterior, after segmehtd
W4691-4693, Jamieson’s Specimens 1-3). In view®f t lines first become sinuous then other setal liragg 80 that
redescription o¥. frenchiabove, and of the differences of by tail all setae are very irregular but still luridine.
Vesiculodrilus nivalisfrom this, it is therefore concluded Nephropores: just lateral a@f lines in anterior from 2.
that these two species are not conspecific. Spermathecal pores: minute at anterior of segnmeras4/
Other mainland species with five pairs of spermediee 5-8/9 in setah lines. Female pores: widely paired on 14.
areVesiculodrilus uncinatuéStephenson, 1933) that lacks Male pores: at centres of small mounds at intgugalateral
genital markingsy. purpureusJamieson, 1973 (stated to of setalalines on 18. Genital markings: on 10 and 11 large
have setal ratios not differing significantly frdms other paired hollowed sucker-like discs presetal just iaedfb
Mt Kosciuszko specimens [0¥. nivalig, although lines within tumid rims that extend froalines to just lateral
Jamieson’s description ® purpureuss confused: with H of b lines; in 15/16-22/23 (i.e., eight sets) paired an
and P1 apparently being interchangeable with aerimnt midventral discs median ta-a within slightly swollen
amputee specimen, now in a private collection andommon field.
unavailable for study) and the closely simNawictoriae
(Spencer, 1892), and its varieties, all of whichéhmedian, Internal anatomy. Septa: 9/10-13/14 thickened. Gizzard:
unpaired markings; as well ¥svallisn.sp. that is described large muscular cone in 5. Oesophagus: slightlytetiland
and differentiated below. vascularized in 9—16 but not forming calciferouangls.
Nephridia: vesiculate holoic, bladders elongaté¢imgiinc
Etymology. The namenivalis (Latin) means “snowy” or lines; pharyngeal tufting absent. Vascularizatidorsal
“of the snow” and refers to the Snowy Mountains 8ndwy  blood vessel single onto pharyngeal mass in 4dmtihg
River localities. segmentally doubled loops in segments 6 and 124at);
hearts in 10-12 with connectives to supra-oesopage
Distribution and habitat. Mt Kosciuszko, known from a vessel in 7-12. Spermathecae: five pairs in 5-+@ela
single site: Alpine herbfield dPoa caespitosa, Celmisia saccular ampulla on small duct with small insenmadat
longifolia, near the Snowy River at 6,200ft (1,900m). Foundliverticulum ectally. Male organs: holandric, testesl
with earthworm speciesGraliophilus woodiJamieson, funnels iridescent in mucus in 10 and 11; semieaiates
1973, Cryptodrilus fastigatud-letcher, 1889Notoscolex paired racemose, elongate and sessile on possefoum
montiskosciuskolamieson, 1973, andnisochaeta in 9, small posteriorly in 10, and small anteriosettes in
celmisiag(Jamieson, 1973). The ecology of this communityl2. Ovaries: as several egg-strings in 13; ovieatfound.
is reported by Wood (1974). Specimens of threehebé  Prostates: tightly coiled tubular confined withiembrane
species have recently been identified by the ctieretinor:  in 18; penial setae present. Intestine: origin ih7%
Cryptodrilus fastigatuss described below; specimens typhlosole absent; gut contains soil and organittena



Figure 4. Vesiculodrilus vallisn.sp., ventral view of holotype
with dorsal view of prostomium, spermatheciresituy;
nephridial bladder in 15 |Ihs; and Ihs prostate pedial setae
in 18. Scale 1 mm.

Remarks. Vesiculodrilus valligliffers from the type species,
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14-16; differences in the distribution of genitarkings (eight
posterior pairs, rather than five pairs); its dedhdorsal blood
vessel; and an intestinal origin in ¥217, rathen tha.

More extensive doubling of the dorsal blood vessel
described by Spencer (1892) in his Victorian specie
Cryptodrilus (= Vesiculodrilus?) gippslandicuand
Diporochaeta willsiensisbut both of these species differ,
not least, in their arrangements of genital markimtaving
coiled, tubular prostates confined to segment &und in
Vesiculodrilus tanjilensigSpencer, 1892), that also has
distinctly different genital markings.

Etymology. Named after the locality (Latimallis = of the
valley).

Distribution and habitat. Perisher Valley, en route to the
summit of Mt Kosciuszko, has winter temperatureloas
as -22°C. Because large specimens, sudh ealis, often
maintain deep burrows, it is possible that thiscége
overwinters at depth. The live specimen was sugpliea
container with humic sandy soil and grass in tregof
which were several tubificid microdriles (indicagivof
waterlogged conditions).

GenusMegascolides M'Coy

MegascolidesM’Coy, 1878: 21; Michaelsen, 1900: 182; 1907:
160-161; Stephenson, 1930: 835; Lee, 1959: 284-285;
Blakemore, 1997a: 1689-1690.

Austrohoplochaetelldamieson, 1971: 490.

Pseudocryptodrilusamieson, 1972: 172.

Diagnosis Setae 8 per segment. Clitellum typically
developed over at least four segments. Male pos f
tubular prostates paired on 18. An oesophageahgizn 5

or 6 (or 7?). Nephridia meroic, at least in thesfbody,
avesiculate or vesiculate, sometimes tufted antigrio
Spermathecae one or more pairs, each with a clavate
diverticulum. Typhlosole and calciferous glandsspre or
absent; intestinal caeca absent. Penial setasnpresgbsent.

Type species Megascolides australi$f’Coy, 1878,

(synonyms:Notoscolex gippslandicuBletcher, 1887b;
Lumbricus australisvaillant, 1889) from Gippsland,
Victoria. (Syntypes AM W1253-1262).

Included species

Megascolides acanthodriloidgdamieson, 1974a) from
Tasmania;

V. frenchj in its larger size (220 mm vs. 75-85 mm); Megascolides australisi’Coy, 1878 from Victoria
spermathecal pores in seddines rather than just lateral of Megascolides bagomaraglensisp. from NSW;

this; larger and more lateral anterior markings eadower
posterior markings (at least those in 15/16-178/89);
intermittently doubled dorsal blood vessel; andhbying
the prostate glands coiled and confined to segriiént

Megascolides diaphanupencer, 1900 from Victoria;
Megascolides kendrickJamieson, 1971) from WA,
Megascolides maestiBakemore, 1997a, from Tasmania;
Megascolides nokanenaensischaelsen, 1907 from WA;

AlthoughV. vallisis somewhat morphologically similar to Megascolides tenui@letcher, 1889) from NSW.

V. nivalisfrom nearby Mt Kosciuszko, it differs: in its lang

size; by having epilobous, rather than tanylobousTwelve additional species from Tasmania are culyent

prostomium; clitellum extending over ¥213—218, rathan

the process of formal description (Blakemore, iepp).
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Species incertae sedis

Megascolides orthostichofSchmarda, 1861) from Mt
Wellington, there is some debate as to whetheighi
Wellington in New Zealand, or in Tasmania.

Distribution . Victoria, New South Wales, Tasmania,
Western Australia, New Zealand (confined to thetmof
North Island). Lee (1959) describes twenty-two know
Megascolidespecies fron New Zealand, but it appears that
several (especially those previously attributethtogenus
Tokeg have tubuloracemose prostates and thereforedpelon
in Notoscolex Indian species oMegascolideswere
transferred t&@colioscolides, BarogastandTravoscolides

by Gates (1940). North American speciedMegascolides
were transferred tOriloleirus by Fender & McKey-Fender
(1990).

Remarks. The most recent discussion of this genus is found
in Blakemore (1997a) where the above synonymies are
discussed. A further genufithephrus was proposed, but
not formally described by Spencer (1900: 33) farcips,
like his Megascolides diaphanushat have only a few
nephridia per side. It is pertinent to the currstody that
Australian Museum specimensMégascolides diaphanus
Spencer, 1900 from Dimboola, Victoria (AM W1274)ree
unequivocally claimed by Jamieson (1972: 174) téyqee-
series”, indeed he designated one specimen thetypet
and others paralectotypes, whereas Jensz & Sn609(1
99-100) list Museum of Victoria syntypes as NMV @17
and state only that Spencer’s label was “Missingnfthe
jar” (see also Remarks unddeteroporodrilus shephardi
below).

Megascolides bagomaraglensis n.sp. —

Fig. 5 Figure 5. Megascolides bagomaraglensissp., ventral view of
holotype with dorsal view of prostomium; spermate=cand rhs

Material examined. HoLOTYPE ANIC RB.97.5.1, Maragle State tubular prostate in 18. Scale 1 mm.

Forest, NSW, Bago-Maragle, Environmentally Susthira
Management Project sample BM165, Sheet No. 85263@Rg. i, gp|ines within medianly conjoined elliptical darkéms
6030795 AMG zone 55, Lat. 617215 AMG zone 55, afitlbers o, 1. smal| central boss often seen median tgdhes.

Rd., Dr P. Ryan, 10.iii.1997, (mature, dissected figured). Genital Ki . 13 | I illae it
PARATYPES ANIC RB.95.29.1 (P1-P3), Bago State Forest, souttCeNital markings: on 13 several small papillaerkitg

of Batlow, NSW (35°34'S 148°10'E), Phil Ryan, 13-February arranged within large sunken pad surrounded bythizah
1995 (three mature specimens, P1 aclitellate, diese P2, €ncompasses setheb and extends to 13/14 (present but
clitellate, dissected; P3 aclitellate, in poor citiod but agreeing  less developed in P1, P2); paired dark ellipticatip
superficially). postsetal ilbbon 17; similar pads presetal on 19 and weakly
repeated on 20 and (P1 only) on 21.
External features. Body stout. Lengths (mm): 140 (H),
150 (P1, P2). Width: c. 4.5 mm. Segments: 174Qd)our:  Internal anatomy. Septa: 5/6 thin to middle of gizzard but
unpigmented in alcohol; clitellum yellow or buff. can be traced to base; 7/8-11/12 increasingly ¢niel.
Prostomium: weakly tanylobous (H) or open epilob@ly, Gizzard: large muscular tapering cone in 5 displaite
faintly furrowed dorsally. Clitellum: (H, P2) 13,8% occupy position of 6-8. Oesophagus: dilated and
17,%218. Dorsal pores: from 5/6. Setae: small, @gular  vascularized in 13,14-16,17 but not forming defnit
rows c-d widely spaced, almost equidistant widhd.  calciferous glands; valval in %218. Nephridia: ve&ite
Nephropores: small pores sometimes seen justlatielba  meroic as lateral bands of inter-coiled tubuleq,ttiiree
¢ andd lines on anterior margin of segments in anterioror more per side, ducts seen exiting endc lines orc and
Spermathecal pores: small at anterior of segmezais 718/  d lines, preseptal funnels not found; pharyngeastiunf 2—
9in setahlines. Female pores: widely paired anteromediai3. Vascularization: dorsal blood vessel single onto
to setaea on 14. Male pores: at centres of eye-like papillagharyngeal mass in 4; hearts in 10-13 with connestio



supra-oesophageal vessel in 8-13. Spermathecapairgo
in 8-9, large heart-shaped ampulla on thin spirglduct
with ectally directed clavate diverticulum at juioct of
ampulla and duct (duct and diverticulum often egebbin
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GenusHeteroporodrilus Jamieson

HeteroporodrilusJamieson, 1970: 106—-109; Blakemore, 1994b:
20-23.

membrane). Male organs: holandric, testes and fgnnel

iridescent in mucus in 10 and 11; seminal vesipkased
digitiform, elongate on posterior septum in 9 anteaior

Diagnosis Setae lumbricine. Male pores on 18 combined
with pores of racemose or tubuloracemose prostates.

septum of 12. Ovaries: as several egg-strings in 135izzard well developed in 5; three to five setsaitiferous

vestigial ovisacs on anterior septum of 14. Prestat
tightly coiled thickly tubular gland on short dugto
central canal detectable in section, but branclsideg
ducts not found either); penial setae absent.tineorigin
in 218; typhlosole T-shaped from 20, becoming lame
c. 1 mm deep; gut contains fine soil with few gisd
charcoal grains.

Remarks. Characters separatingegascolides bago-

glands: paired extramural and ventrolateral, sessilon
short stalks, the last pair in 13, ¢t.(bitenay annular in
10-13. Last hearts in 12 or 13. Nephridia vesieutatoic;
nephropores in anterior oy ¢ or midbclines, then, from

9 or 10 posteriorly, alternating regularly from cmegment
to the next ind andb lines. Spermathecae five or fewer
pairs with single, or multiple diverticula.

Type speciesCryptodrilus tryoniFletcher, 1890, (synonym

maraglensisfrom other known members of the genus,Woodwardiella youngBoardman, 1932), from Milton,

are the arrangement of genital markings (espediatige

Sherwood, Oxford Park, Brookfield, Toowong, all are

in segment 13) and the distinctive shape of theuburbs in Brisbane; Somerset Dam, Binna Burra; Mt

spermathecae.

Glorious; Mt Mee and Nambour, all in QId. (Type el

The prostates are construed as tubular, albeiklthic untraceable).

tubular with only a small central lumen, as there ao
ramifying side ducts or canalicules characterisifc

Included species Six new species are described in the

tubuloracemose and racemose glands. Species sith ascurrent account, b(inging the generic total to tiydive
bagomaraglensisthat attain their large size by surviving species, as given in the key below. Blakemore (24994

for several seasons, possibly attain particul&ibktiglands
as the columnar gland-cells regenerate from thiplpery.
This conclusion is extrapolated from the detailesladiption
of tubular prostate glands by Spencer (1888: 29480,
29), Sweet (1900), and, especially, StephensorO{ 13—
372, figs. 152-153).

In general, when regarding tubular prostates, testipn
to ask is whether they resemble the form of thosad in
the indisputably more primitive families (e.g., Atho-
drilidae), and in the primitive genera of Megascalae
(e.g.,Pontodrilus, Plutellus, Sebastiajussradations in
non-tubular glands may occur: they are either alsip
racemose, especially where the duct branches eigrn
or tubuloracemose, where internal canalicules negfgibnd
by sectioning.

Etymology. Named after the locality.

Distribution and habitat. Bago-Maragle State Forests are

adjacent to and west of Kosciuszko National PaHesE
specimens were collected as part of a multi-digcéipy
sustainability survey of forest soil ecosystemsdiaried

listed and described 18 known species, plus one sub-species
(Heteroporodrilus shephard{Spencer, 1900armatus
Jamieson, 1974b), and one dubious spe@egpfodrilus
fletcheri Beddard, 1887). A subsequently described
Queensland species was cursorily differentiatethinyieson
(1995: 580) thus: Meteroporodrilus montiserrataés
distinguished from other species of the genus gsessing
four pairs of calciferous glands and three pairs of
spermathecae.” However, as previously shown (Blakem
1994a,b) this combination of characters is alsofbinH.
incommodug(Jamieson & Nash, 1976) andl raveni
(Jamieson & Nash, 1976) as well asHn canaliculatus
(Fletcher, 1889)H. mediterreugFletcher, 1887b) and.
shephardi(Spencer, 1900). This latter species, redescribed
below, was divided into sub-species by Jamiesoi@4h9

87) who stated:M. shephardbelongs to a group of species
with four pairs of calciferous glands [and threerpaf
spermathecae]”.

Distribution . Widespread, especially in proximity to rivers
(Fletcher, 1887b: 602). In catchments of the MuiBayling
in New South Wales through to Victoria and Soutisthalia;

by CSIRO, the Australian National University, andWimmera River in Victoria; Tweed River in northeéiisW;

various state Forestry Departments. All fauna aifey

and various tributaries in southeastern Queensland

was by Phil Ryan and Neil McKenzie (CSIRO Forestry,(Blakemore, 1994b). One speciek,oxleyensigFletcher,

Canberra), and David Jacquier and Peter LeppeiROS

1889), as redescribed by Blakemore (1994b: 29+3®) f

Land and Water). The BM165 type locality site issoutheast Qld, has a particularly wide range hangngntly
described as “a shallow rocky soil on metasediménts been found at Broulee in central coastal NSW (Biades,

Maragle SF”, the exact collection locality of tharatypes
is not available, but they were obtained from “rtiocolate
brown forest soil”. Further site and soil surveyaile can
be obtained from Dr Phil RyaAnisochaeta ravand A.

1997b: 1838); other samples of this taxon from3heéney
region are in the Australian Museum collection (e.g
W3064, pers. obs.).

rubeospinehave recently been described from this localityRemarks. The most recent revision is by Blakemore

by Blakemore (2000).

(1994Db). Related genera afachariusBlakemore, 1997b
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from northern NSW anWoodwardiellaStephenson, 1925 are racemose (rather than tubuloracemose), pestiz s
that is predominantly found in WA (although mondtyp intestine commencing from 17-19, and nephridia
Pseudoperichaetdamieson, 1970 from Victoria is a supposedly becoming tufted.

probable junior synonym of this latter genus). Tehether The above generic diagnosis is expanded slightly to
genera lack the nephridial vesicles and calcifeglasds  permit annular calciferous glands and to note tioaiwence,

of Heteroporodrilus Furthermore Woodwardiellais  more commonly than previously believed, of nephrepo
differentiated fromZachariusby having prostates that in mid-bcin some anterior segments.

Key to the known species oHeteroporodrilus

1  Calciferous glands five pairs; spermathecae thaéms each with
three diverticula (size up to 580 MM) ......ooeeerceiiiiiiiiee e Heteroporodrilus tryoni

—— Calciferous glands four pairs; nephropores ocrasly in 4-9 in

010 o o3RRS 2
—— Calciferous glands three pairs; nephroporesmatid-bclines ..........cccoooiiiiiiiiiiiieen. 16
2 SPErmMatheCae thI€E PAIIS ......ceuiiiiiii e e e e e e e e s e s s e rr e e e e eraaaeeeas 3
——— SPErmMAatheCaE tWO PAIIS .......cccciiiiiitieeeeeees e r e e e e e e e e e e s s e e st reeeeeeeeessessnnnnrrarreaeeens 11
3 Spermathecal divertiCula PAIrEA ............ceeeecceeiiiiiiie e e e e e e e e 4
—— Spermathecal diverticula single (infrequently bi@a) .....................oo oo, 5
4  Prostomium prolobous, dorsum canaliculate, fiogsdl pore 10/

11, last hearts in segment 12; small penial setesept ......... H. canaliculatugFletcher, 1889)
—— Prostomium epi-tanylobous, dorsum not canalieyldbrsal pores

from 6/7/8; last hearts in 13; penial setae absent.............ccccvvvveeeveeennnennnn. H. kaputarn.sp.
5  Size <100 mm; (penial setae absent or not redPrd®@Id) .............cccvvvvvviiviiiiieiiieii e, 6.
—— Size > 100; penial setae present; (NSW, QId,,\BA) .......cccccuuumiiiiiiiiiiiiiiiiieeeeeeer e 7.
6 Dorsal pores 6/7; genital markings 7—8 .....cooecee i H. raveni
—— Dorsal pores 5/6; genital markings 10—11 ....cccccoiiiiiieeeeiiiiiieeee e H. montiserratae

7  Seminal vesicles in 11 & 12; few genital markimg41-12 and
18-19; (NSW) ettt H. mediterreugFletcher, 1887b)

—— Seminal vesicles in 9 & 12; markings more numer@id, NSW,
V(oY O PP PP R PPPPPPPPPPPPPRTN 8.

8 Size < 135 mm; nephropores not in ritlin anterior; prostates
with short ectal duct; penial setae absent; (Qld)... H. incommodugJamieson & Nash, 1976)

—— Size > 160 mm; nephropores intermittently in rbicin anterior;
prostates with large duct to centre of (bilobedhgl; penial setae
PreSeNt (NSW, VIC., SA) ..iiiiiiiiiiiiieee st ettt e sttt e e sttt e e e s st bt e s sebe e e e e s abbeeeeesaaneeesane 9

9  Size <160 mm; prostates bilobed, duct branchiesmedly; (Vic.,
S e e e e e ————————————aan H..shephardi{Spencer, 1900)

—— Size > 160 mm; prostates not so clearly divVid&EBW) ..........ccvviviiiiiiiiieeeeeeee 10
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10 Dorsal pores from 5/6/7; spermathecal divertiowdar exit of
[0 0Tt PP O PP PP PPPPPPPPPPPPPPTN H..namoin.sp.

—— Dorsal pores from 10/11/12; spermathecal divatéienidlength
(o] 0 1o [ o SO PP TS PPPPTPPPIN H..narrabri n.sp.

11 Spermathecal diverticula single; prostates biiplpenial setae;

QYo T PP P PR PPPPPP H.. hirthi n.sp.
—— Spermathecal diverticula paired; prostates rlobkd; penial setae

=0 57= ] o 1 o (@] [0 TR\ S PRSP 12
12 Spermathecal diverticula paired MUItIOCUIALE . ..vvveeeiiiiiiiieee e 13
—— Spermathecal diverticula paired ClaVALe ..............cooiiiiiiiiiiiiii e 14

13 Size > 200 mm; epilobous; dorsal pores from LGArmale pores
paired; prostates racemose; (QId) ..........commmmeeeeesrenneee......H. thompsonBlakemore, 1994b

—— Size < 100 mm; tanylobous; dorsal pores from &6jale pore
single; prostates tubuloracemose; (NSW) .....eeeeeeriiiiiieieeiniiiiieeeeennnennnn Ha €ditusn.sp.

14 Size > 200 mm; epi-tanylobous; dorsal pores frb®ll;

(QUEENSIANA) ...t H. bongeerBlakemore, 1994b
—— Size < 100 mm; tanylobous; dorsal pores from&1/5/(NSW,

QUEENSIAN) ...ttt s et e e et b e e e e e e e e st e e e e e e e e e e e e aae 15
15 Dorsal pores from 4/5/6; spermathecae intersetaghenarkings

in 7 (& 10); female pores paired; prostates tutademose; (NSW) .................... H. bitenaxn.sp.
—— Dorsal pores from 6/7; spermathecae segmentakings in 10

(or 11); female pore single; prostates racemosket) (Q..........cccceeunnnen. H. notatus(Dyne, 1981)
16 Spermathecae five Pairs ........ccccovvvieeeeeeceee e H. jamiesoniBlakemore, 1994b
—— Spermathecae fewer than five PAIIS .......occeeeeiiii e 17
17 Spermathecae four pairs; (Qld, NSW) ......cccceccrrirvrrniirrieeenenn, H. oxleyensigFletcher, 1889)
—— Spermathecae fewer than fOUr PAITS ... eeeeeeeree i e e e e e s 18
18 Spermathecae thrEe PAIIS ....ccccveiiiiiieeeeeee et e e e e e e e s e re e e e e e e s e s snnnnreerrnaneees 19
——— SPErMAtNECAE tWO PAIIS .....uuuiriiiiiiiiiieeeeeeetirite e e e e e e eee e e s s et sas e e e ereeesessaasnsrnrrnrereereasseannns 20

19 Spermathecal diverticula paired; (NSW).....cowmeeveeeeeeinnunnnnee....... H. sloanei(Fletcher, 1889)

—— Spermathecal diverticula single; (prostates ofédrorted);

(QUEENSIAN) ...t H. dioecius(Stephenson, 1933)
20 Spermathecal diVErtiCUla PAINE ...........eeceriiieiiitiee e e e e 21
—— Spermathecal diverticula single (rarely paired)...........coccvveeeeiiiiiiii e, 22

21 Prostomium epilobous; markings 7-9; prostatesglaracemose;
(NSW) e e H..doubeiBlakemore, 1994b

—— Prostomium tanylobous; markings 10-11; prostaté&egmose;
(QUEENSIAN) ....eeeiiiiiiiiiie e H. lamingtonensi¢Jamieson, 1970)

201
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22 Size 400 mm; epilobous; female pores paired..........c.c.oeeeeevveeenns H. minyoni(Dyne, 1981)
—— Size < 100 mm; tanylobous; female pore SiNGIE....c....cooeeviviiieeiiiiiie e 23
23 Prostates tubuloracemose; female pore single (NSW..................... H. clarkei(Dyne, 1981)
—— Prostates racemose (bilobed); female pores p&&t) .......... H. cooraniensigSpencer, 1900)

Heteroporodrilus bitenax n.sp.
Figs. 6, 20

Material examined. HoLoTYPE AM W24421 (H), 6km west of
Grafton, NSW, c. 29°44'S 152°52'E, Ed Easton, 1833, “Jar
207, (mature, dissected and figureddrRRTYPES ANIC RB.98.2.12,
same details as H, (P1), (aclitellate subadulsedited); W24422,
(P2), same details as H, (aclitellate subadulpented).

External features. Lengths, mm: 80 (H), 72 (P1), 55 (P2).
Width: ¢. 3 mm. Segments: 180 (H), 175 (P1). Calour
unpigmented almost transparent in alcohol, cliteloream.
Prostomium: widely tanylobous. Clitellum: ¥213—-1"arBal
pores: 4/5 minute, open from 5/6. Setae: 8 per segim
regular series. Nephropores: at anterior marggegfents,
indlines on 2—4, 5 rhs, 6 |hs, then regular alteomath mid-
bclines on 5 |hs, 6 rhs, 7 |hs, 8 rhs, 9 Ihdy Imes on 10 rhs,
11 Ihs then with regular alternation (H). Spermathecalspore
in 7/8/9 inb setal lines. Female pores: widely paired just
anterior to setaa on 14. Male pores: at centres of low
papillae inb lines on 18. Genital markings: large paired
sucker-like discs occupying most alf lines in 7 (H, P1,
P2) and 10 (H, P2); paired postsetal discs appratdiyin
ablinesin 16, 17, 19 (rhs only in P1), and 20 (#§ bnly
P2); smaller secondary pair of discs median toehod 6
also present.

Internal anatomy. Septa: 5/6—9/10 increasingly thickened.
Gizzard: large muscular flask-shaped in 5. Oesopétag
dilated and with deep internal lamellae in 10-18. (ifour

sets of annular calciferous glands, in H and Rpeting to
valve in 14. Nephridia: vesiculate holoic with shrslb-
spherical or elongate bladders exiting at nephrepor
Vascularization: dorsal blood vessel single; hgaaired in
10-12. Spermathecae: two pairs in 8 and 9, coainalulla

on narrow duct with opposed, clavate diverticutalbc Male
organs: holandric, testes and iridescent funnelsOirand

11; seminal vesicles racemose in 9 and 12. Ovaries: palmate
with several egg-strings in 13; ovisacs not folrrdstates:
flattened, tubuloracemose in 18 on thin duct; pesetae Figure 6. Heteroporodrilus bitenar.sp., ventral view of holotype

nt. Intestine: oriain in 15 widening in 16 | with dpr§al view of'ganylobous prostomium;.spermaaﬁdn sity;
Zgzgnt' guteionteair?s %oarse 20” \?vieth g?its an%unyﬁzo € nephridial bladder in 15 rhs; and prostate in 18 rhs. Scale1 m

Remarks. Heteroporodrilus bitenais unique in the genus

for having annular, rather than extramural, calcites Etymology. The wordbitenaxmeans double-gripping in
glands, requiring the inclusion of this charactatesin the  Latin and refers to the sucker-like markings foonaither
generic diagnosis. Other distinctive characterdtaewo  side of the spermathecal pores.

pairs of bi-diverticulate spermathecae with ingessimb

lines; and the arrangement of genital markingsirtuathese  Distribution and habitat. Grafton lies on the Clarence
anterior to the spermathecal pores is a rare oggcerin  River in northern coastal NSW. Collection notesesteom
megascolecid earthworms. a “stand of Eucalypt”.



Heteroporodrilus canaliculatus (Fletcher, 1889)

Figs. 7, 20

Cryptodrilus canaliculatu&letcher, 1889: 1534—1536; 1890: 995—

996.
Plutellus canaliculatus-Michaelsen, 1900: 171-172.
Woodwardia canaliculatusMichaelsen, 1907: 162.
Heteroporodrilus canaliculatusJamieson, 1970: 111-112;
Blakemore, 1994b: 21-22.

Material examined. LECTOTYPE AM W1373, two labels in jar:
“C. canaliculatus/ Forbes (H.F.) NB. Ap 24/88" [in pencil in
Fletcher’s hand]; “W1378leteroporodrilus canaliculat&orbes,
NSW types id. E. Easton '83". (Mature specimen, araied after
segment 32, here designated the lectotype—undeX I&7icle
74, as it complies with the original type descripti being
previously dissected and having spermathecae aggeei
unequivocally with those described by Fletcher e @f his
specimens). This specimen is unsuitable for external illustrat
due to previous dissection and handling althougé th
spermathecae, prostates and nephridial bladder$igreed
herein. RRALECTOTYPES AM W24582 (ex W1373) (14
specimens: 5 complete matures, 2 matures misgia@fitails, 1
mature posterior amputee previously dissected, timaan two
halves, 4 aclitellate subadults, 1 aclitellate sluftamissing tail,
plus two tail portions;—a complete mature, représive of the
series with length 230 mm, here described and ealigrfigured).
Additional material unknown. Fletcher (1889: 153&sed his
description on “twelve spirit specimens” collectgdhis relative
Mr H.J. Fletcher (identified as “H.F.” on the lapehat he stated
were “not well preserved and much extended”. Néndelss, most
specimens remain in reasonable condition, aparh fstight
damage and dissection, and all agree superficiallyeach other
and with the lectotype.

External features(compared with Fletcher’s description).
Body robust, marked by faint but distinct dorsahak
(indeterminate in lectotype where dissected). Lesighm:
complete matures 210-290, subadults 130-160 (&= 12
250 mm, Fletcher). Widths: 5-7 mm (cf. 3.5-5 mm
Fletcher). Segments: figured paralectotype 230dlsfut
250-265, Fletcher). Colour: bleached yellow in hlmp
clitellum buff. Prostomium: prolobous in paraleciodg
(peristomium “bi-annulate superiorly, not dividey the
prostomium, though being ribbed all round it somet
appears as if it were completely or half divided thg
prostomium”, Fletcher). Clitellum: %213,14-17. Ddrsa
pores: small in 7/8, larger in 8/9 (from 8/9, Fletch
retained on clitellum. Setae: 8 per segment inleggeries.
Nephropores: (in lectotype) at anterior marginegfraents
indlines in 2, 3, 4, 7, then with regular alternafionc
lines in 5, 6, 8 rhs, 10, 12, 14 lhs; in nbd-in 8 |hs
(confirmed by internal inspection); mlines in 14 rhs, 16,
then regular alternation. (Paralectotypes sometinze®
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Figure 7. Heteroporodrilus canaliculatu@-letcher, 1889), ventral
view of a paralectotype and dorsal view of prostomiand
canaliculus; nephridial bladder in 13 |hs; the spthecae and rhs
prostate with penial setae in 18 are of the lep@at$cale 1 mm.

and on anterior annulus of 19, plus secondary pair
sometimes seen median to male pores (not in |qudty

Internal anatomy. Septa: 5/6—12/13 thickened. Gizzard:
compact, muscular in 5. Oesophagus: ventrolatesaligile
calciferous glands paired in 10-13 (i.e., four pairs); narrows

nephropores in mithcin several segments between 8-13)in 14. Nephridia: vesiculate holoic with large spbal

Spermathecal pores: small in 6/7/8/9 in setades. Female
pores: widely paired just anteromedian to setam 14.
Male pores: paired just lateral bfines on small papillae
on 18. Genital markings: small indistinct pairegiiae in
tumid yellow pad weakly marked in 11 in middle alusu

bladders in position of nephropores. Vascularizatitorsal
blood vessel single; hearts paired in 10-12. Sptrecae:
three pairs in 7-9 “each with usually two short cae
[diverticula], one on each side and in front of thuet near
its exit (nearer than irH{.] mediterreu}, but either of these

betweena-a (seen in lectotype and paralectotype, but nomay be slightly bifid or even trifid just at theptior

described by Fletcher); broad paired papillagtiim 18 on
anterior and posterior annuli (latter pair absei¢totype),

completely sub-divided into two or three, or in arese
there was but a single broad flat caecum 5- oobed just
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at the tip” (from Fletcher). Male organs: holandhiclescent
testes and funnels in 10 and 11 in mucus; semagitles
paired, racemose in 9 and 12. Ovaries: in 13; spaated
ovisacs in 14. Prostates: flattened, elongate twubokmose

in 18-19,20 on short muscular duct but with tendons from
median of duct extending back to terminal lobe$9rand
20; vasa deferentia join gland near duct; very $mal
ensheathed penial setae seen just ventral of dactdted
by Fletcher, 1890: 996). Intestine: origin in 1&cfotype,

cf. 16 Fletcher); typhlosole absent; gut contagramants

of brown soil.

Remarks. As these specimens correspond with Fletcher’s
description, despite being three more than the Kaie
specimens stated by him, there is little doubt thay are
the missing type series (especially the descriptibthe
lectotype’s spermathecae correspond). Slight diffees from
Fletcher are the weak genital markings on 11, leethtestinal
origin in 15 rather than 16. Recorded for the finste are
nephropores in mitke in some anterior segments, hearts in
10-12, tendons on the prostates, and lack of dasple.
Fletcher distinguishedd. canaliculatusfrom H.
mediterreusas the latter species had a less robust body with ";\
fewer segments, lacked the dorsal canal, had sémina =
vesicles in 11 and 12 (rather than 9 and 12 as) lzeme
because the spermathecae were noticeably diffézanh
having only a single diverticulum). To this list ynaow be
added last hearts in 13 (rather than 12 as here).

Distribution and habitat. Fletcher: “Forbes, NSW; from
the banks of the Lachlan River”. Five specimens, AM
W1375 labelled, possibly in Fletcher's handrypto
canaliculatus(?) Warren. Recd. 25/6/[18]90" are not
considered conspecific as they are not canaliculate and have
variations in the genital markings, amongst other
differences. There is a Warren (near Dubbo) in NS&é
Other material undat. narrabri below).

Heteroporodrilus editus n.sp.

Figs. 8, 20
Figure 8. Heteroporodrilus editug.sp., ventral view of holotype
with dorsal view of prostomium; and four pairs @fiaferous

Material examined. HoLoTYPE AM W24505 (H), Lyrebird ! Jih, %
glands in 10-13; spermathedassitu; nephridial bladder of 13

Lookout, Mt. Warning National Park, c. 28°23'S 158E, Ed

Easton, 21.iii.1983, “Jar 30 Sp 47, (mature, disseé@nd figured).
PARATYPES. none.

External features. Length: 95 mm. Width: c. 2.5 mm.
Segments: c. 158. Colour: unpigmented grey in aktoh
tumid ventral region of %26-9 yellow. Prostomium:
tanylobous with faint furrowing. Clitellum: not prounced.
Dorsal pores: from 5/6. Setae: 8 per segment inlagg
series. Nephropores: at anterior margin of segmants
lines on 2-3, 4 rhs, 8 rhs, 9 |hs then regularétéon; in
mid-bclines on 4 |hs, 5 |hs, ialines on 5 rhs, 6, 7, 9 rhs,

rhs; and tubuloracemose prostate in 18. Scale 1 mm.

c lines on both sides on 18. Genital markings: wgakl
defined paired pads in and just anterioaboon 11; large
sucker-like paired discs corresponding to markergsind
male pores centred mlines presetally on 19.

Internal anatomy. Septa: 6/7-9/10 increasingly thickened.
Gizzard: large muscular barrel in 5. Oesophagusr large
laterally sessile calciferous glands paired in Bg&., four

10 Ihs; inb lines on 11 rhs, 12 Ihs then with regular pairs). Nephridia: vesiculate holoic with small ssgherical

alternation; (after male pores alternations becewan).
Spermathecal pores: at anterior of segments 8 ansedal
b lines. Female pore: single mid-ventral just aotetd aa
on 14. Male pores: paired on raised mounddiimes within
yellow tumid areas that spread from set¢ihes almost to

bladders, becoming ocarina-shaped in intestinahseds.
Vascularization: dorsal blood vessel single; srhalrts
paired in 10-13 with connection to supra-oesophlagea
vessel which also projects vessels to calciferdaads.
Spermathecae: two pairs in 8 and 9, saccular ampull
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thin duct with opposed, multiloculate diverticuladrfength.
Male organs: holandric, testes and iridescent flsnnel0
and 11; seminal vesicles elongate in 9 and 12. i@vaas
numerous fine egg-strings in 13 anterior to ovidusmall
ovisacs in 14. Prostates: flattened, tubuloracermo4&-
17 on short duct; penial setae absent. Intestiriginoin

15; typhlosole absent; gut contains soil with grits

Remarks. With two pairs of bidiverticulate spermathecae,
four pairs of calciferous glands, and a single fienpmre,
Heteroporodrilus editugs comparable tdd. notatus It
differs from H. notatusin the distribution of genital
markings, lack of stalks to the calciferous glamatgstinal
origin in 15 rather than 21 or 16, and prostates Hre
elongate rather than square.

Etymology. The wordeditusin Latin means “from on high”.

Distribution and habitat. Other species found at the Mt
Warning locality are listed in the accountifaster eastoni
below.

Heteroporodrilus hirthi n.sp.
Figs. 9, 20

Material examined. HoLoTyPE ANIC RB.97.9.1 (H), from near
Black Dog Creek on David Terrill's property neartRerglen,
Vic., . 36°07'38"S 146°29'04"E, Jeff Hirth, 8.ixa® “collected
from an old fence line” (mature, posterior amputissected and
figured). RRATYPES. MOV: F86778 (P1), same details as H,
(mature, posterior amputee, dissected); ANIC RB27(P2),
same details as H, (mature, posterior amputeegciisd).

External features. Lengths, mm: 150+ (H), 130+ (P1),
80++ (P2). Width: c. 6 mm. Segments: 100+ (H). @alo
unpigmented light grey in alcohol. Prostomium: epi-
tanylobous with faint furrowing. Clitellum: 14—210orsal
pores: minute from 8/9 (H) or from 7/8 (P1, P2)tdee 8
per segment in regular series. Nephropores: atriante
margin of segments (H) id lines on 2—4, 6 rhs, 7, 9 then
regular alternation; in mitbc lines on 5, 6 Ihs, and 8; m
lines on 10, 12, then with regular alternation; @t P2
basically agree except the pores are asymmetricall).
Spermathecal pores: 7/8/9 in sdtdines. Female pores: Figure 9. Heteroporodrilus hirthin.sp., ventral view of holotype
paired just anteromedian to seéa@n 14. Male pores: paired With dorsal view of prostomium; spermathedassitu; bilobed
just lateral ob lines on prominent papillae on 18. Genitalfacémose prostates in 17-19 with penial setae;naptridial
markings: large but flat paired padsaiimpresetally in 11 and Pladder in 21 rhs. Scale 1 mm.
12 (all specimens, except on rhs only on 11 in$8ll paired
discs postsetal imaon 17 near 17/18 (H) or with two pairs of
discs posteromedian to seteend setabon 17 (P1) or absent vesiculate holoic with small spherical bladderst fioaind
from 17 (P2); larger sucker-like pads near intemsmgtal in clitellar region). Vascularization: single dorddood
furrow median ofibanteriorly in 18 and 19 each with smaller vessel onto pharyngeal mass; large hearts pair&@-ih3
pair of discs posteriorly and also posterolateradhig latter with connection to supra-oesophageal vessel tkaffit
pair just anterior to male pores on 18 (H) and wdbitional connects with calciferous glands on each side. rBaer
pair posterior to the male pores (P1). thecae: two pairs in 8 and 9, as flattened heaapst
ampulla on muscular duct with rudimentary club-sthp
Internal anatomy. Septa: 6/7-12/13 increasingly diverticulum approximately mid-length. Male organs:
thickened. Gizzard: in 5 muscular barrel, occupyir@. holandric, testes and iridescent funnels in 10 ahd
Oesophagus: small ventrolaterally sessile caladifeglands (obscured by mucus); paired seminal vesicles small
paired in 10-13 (i.e., four pairs); valval in 14ephridia: racemose (H) or vestigial in 9 (P1 and P2), abfsent 11,
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and larger in 12 (all specimens). Ovaries: as eggstrings
in 13 anterior to oviducts; ovisacs absent fromPréstates:
flattened, racemose in 17-19; large duct to midéitgand
bifurcates to incompletely separated anterior aygteyior
lobes, the anterior fork joined by vas deferenselto
junction with gland; penial setae present. Intestorigin
in 15; typhlosole absent; gut contains fine texdu@amy
soil with fibrous root fragments and seed cases pltew
red quartz grits and occasional large pebbles Gnem
diameter in H).

Remarks. Heteroporodrilus hirthis morphologically close

to H. shephardi as redescribed herein, especially with

regard to the genital markings and shape of thetates
and spermathecae. What distinguisheshirthi are two,
rather than three, pairs of spermathecae; the eelagset

of dorsal pores; and the apparently reduced seminal vesicles

in 9. Having two pairs of spermathecae and fourspai
calciferous glands are features shared with seoahalr
species that are differentiated in the key above.

Etymology. Named after the collector, Dr Jeff Hirth.

Distribution and habitat. Rutherglen, Vic. is near the
Murray River.

Heteroporodrilus kaputar n.sp.
Figs. 10, 20

Material examined. HoLoTYPE AM W24403 (H), Mt Kaputar
National Park, NSW, c. 30°10'S 150°10'E, Ed East2®
30.iii.1983; four labels in jar: “Mt Kaputar N. P&Q March, 1983”,
“Mt Kaputer [sic] NP—Junction of Mt K + Dawson'’s 8pg Rd
29/3/83", ‘Diporochaetasp. nov.?”, “Jar 39 Sp 6 Mt Kaputer [sic]",
(mature, posterior amputee, dissected and figuRXATYPES.
ANIC RB.98.2.1, (P1), same details as H, (matuoepglete but
with slight anterior damage, dissected); W24408),(Bame details
as H, (aclitellate mature posterior amputee, digsgc ANIC
RB.98.2.2, (P3), same details as H, (aclitellateuneg; W24406,
(P4), same details as H, (subadult or juvenile)|@RB.98.2.3,
(P5), same details as H, (juvenile); W24407, (P§-@®original
jar with labels), same details as H, (four immagpecimens that
agree superficially plus four tail fragments); AMMAQS, (P10-
P12), same location as H, labelled “Dawson’s Spkith¢kaputar
N.Pk. 30 March, 1983", “Ed Easton Collection”, “AKIO

e oty
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—

Figure 10. Heteroporodrilus kaputam.sp., ventral view of
holotype with dorsal view of prostomium; spermat®showing
pseudovesicle attached to 9 rhs ampulla; nephtidéalder in 15
Ihs; and prostate with vasa deferentia in 18—28leSt mm.

Spermathecal pores: at anterior margin near 6/1ig&6tal
blines. Female pores: widely paired anteromediarstiae
on 14. Male pores: at centres of small papillaelines on
18. Genital markings: on 11 (not P1, P4, P5, Pa6g)/or
on 12 and 13 (all matures and juveniles), pregettiéry of
irregularly numerous small discs betwdzb; on 18 and
19 (all matures and juveniles) whole ventral aspegist
lateral ofb with several irregularly arrayed small discs

Diporochaetasp2 nov. (see 39) dark brown/purple dorsally an(sometimes reduced in number on 19).

nephs”, “Jar 40 Sp 6 Mt Kaputer [sic]”, (three gallate mature
specimens, one dissected here).

External features Body stout, not dorsally canaliculate,

tail sometimes square in section. Lengths, mm: gawfy
matures 150-270; 140+ (H), 270 (P1), 180 (P3), (P75,
125 (P5), 90-130 (P6—P9), c. 150 (P10-P12). WidthO
mm. Segments: 190 (P1), 169 (P3). Colour: darkaliyrs
in life (see W24408 label), uniform brown or golden
alcohol, clitellum russet. Prostomium: epi-tanylabdi.e.,
can appear closed epilobous but often has furratesmding
to intersegment). Clitellum: 14-17. Dorsal porgemfrom
7/8. Setae: 8 per segment in regular series. Npphes: at
anterior margin of segments, dnlines on 2—4, 8, 10 then
regular alternation; ik lines on 5, 6; in midclines on 7,
9; inb lines on 11, 13 then with regular alternationHin

Internal anatomy. Septa: 7/8/9—-12/13/14 only slightly
thickened; attached to the anterior base of se@@are

large paired glands or pseudovesicles of unknowatfan

as no connection found to oesophagus nor to mgkner

Gizzard: compact muscular in 5. Oesophagus: with
ventrolaterally sessile extramural calciferous dkim 10—
13 (i.e., four pairs); valval in 14-%215. Nephridia: vesiculate
holoic with large spherical bladders exiting atmepores;
not tufted in anterior. Vascularization: dorsalddovessel
single onto pharyngeal mass in 4; hearts pairetD#i3

from supra-oesophageal vessel in 10-13 that also supplies

calciferous glands. Spermathecae: three pairs9n(in-H

the 9 rhs spermathecae is displaced anteriorlysiegment
8 although it still exits in 8/9 and is intimatamplicated
with 8 rhs pseudovesicle—see Fig. 10), elongateudiagm



on short ducts with small opposed or single dieaté mid-
length (i.e., diverticula paired except in H 7 hess small
supernumerary diverticulum; in H 7 rhs has singlg b

slightly bifid diverticulum on spermatheca, single

diverticula also in P1in 7 and 9, P2 in 7, and RlD and
9). Male organs: holandric, testes and iridesceméls in
mucus in 10 and 11; small seminal vesicles sacénllr
and 12. Ovaries: palmate with fine egg-stringsdnsimall
ovisacs in 14. Prostates: flattened, tubuloracermi&—
20 on thin duct; penial setae absent. Intestirigiroin %215
(H, P2, P10) or 16 (P1); typhlosole absent; spirglgut
contains grey soil with few grits and charcoal, @othe
fibrous material.

Remarks. Heteroporodrilus kaputahas four pairs of
calciferous glands and three pairs of spermathbedeften

have paired diverticula (sometimes single or tiiple

therefore resembles the similarly large canaliculatus

but it differs notably in the arrangement of sntadic-like

markings in (11), 12, 13, 18 and 19. Another ddtire

feature is the large pair of pseudovesicles (of omkm
function) in segment 8, that are larger than theisaim
vesicles in 9 and 12. The intestinal origin appéargary

between 215 and 16.

Etymology. Named after the type locality.
Distribution and habitat . Mt Kaputar National Park is just
east of Narrabri en route to Warialda, NSW; itristihe

catchments of the Namoi and Gwydir Rivers, tribigof
the Murray-Darling.

Heteroporodrilus mediterreus (Fletcher, 1887b)
Figs. 11, 20

Cryptodrilus mediterreu§letcher, 1887h: 602, 614-616.

Cryptodrilus mediterreusFletcher, 1889: 1535-1538; 1890: 995—

996.
Woodwardia mediterreusMichaelsen, 1907: 162.
Heteroporodrilus mediterreusJamieson, 1970: 117-120, figs.
4a,b,e—g,9d,10e; Blakemore, 1994b: 21-23.

Material examined. LECTOTYPE AM W1338, part of Fletcher
Collection donated to Australian Museum; sampletaimis two
labels: ‘Crypto mediterreudd.F. R. Darling / Big specimen—
Gragin T.G.S.” [in Fletcher’s hand]; “W.1338eteroporodrilus
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Figure 11. Heteroporodrilus mediterreu$letcher, 1887), ventral
view of dissected lectotype; spermatheaassitu; nephridial

bladder in 9 Ihs; and |hs bilobed prostate withavdsferentia and
long penial setae in 17-20, 21; the dorsal viewroStomium is

of a paralectotype. Scale 1 mm.

W24580 (the immature specimen). (The larger spatiiv24581,
from Gragin according to the label, is not a syetgg it did not
form part of the original description and the lainelicates it was

mediterreusGragin & Warialda Pres. J.J. Fletcher”. F|etCherfrom a different |oca|ity)_ Arguments for these deais are

(1887b: 616) gives locality as “The banks of thelibg River

between Bourke and Brewarrina, NSW”, the latte@°30'S
140°30'E, collected by Mr H.J. Fletcher (identifiad H.F. on
label). The original sample contains 17 specimdr tvere
shrivelled and in less than ideal condition: 6etlitte matures (3
previously dissected); 6 aclitellate matures (orsseatted, one
damaged); 3 anterior portions; an immature thatsmes 38 mm
x 2.5 mm and has 134 segments; a large clitellatamnhat is
darker and more square and is undissected but tioke about
four pieces that combined measure about 80 mm %oh@ mm

wide; plus 3 tail portions. Most of these specimaressyntypes,
one of the matures that was previously dissecteddescribed,
figured, and is here designated the lectotype. fEmeaining

specimens from AM W1338 are nOMARALECTOTYPES AM

W24579, (ex W1338), (14 specimens and 3 tail posjcand

presented in Remarks below. Jamieson (1970: 11eited
W1338, but recorded only six specimens, did notregpte its
significance as the type series, and misinterprbtet the type
localities and the original label: erroneously isigithey were all
from “Gragin and Warialda, Victoria”. Additional rtexial
unknown.

External features (compared to Fletcher’s description).
Body fairly stout, not dorsally canaliculate. Lengt mm:

105 (lectotype); other clitellates 80-100; aclads 65—

100 (cf. 73—-110 mm, Fletcher). Width: 4-5 mm (ditto
Fletcher). Segments: 144 (lectotype), (cf. 130-150,
Fletcher). Colour: yellow-brown in alcohol; cliteth buff
(cf. “above sooty-brown, darkest in the anteriortipm of
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the body, especially in front of the clitellum, higr below,
the clitellum with a tinge of red or purplish”, Ether).
Prostomium: (in paralectotypes, lectotype damaggib)
tanylobous, i.e., looks tanylobous but peristomiaralso
deeply furrowed transversely (Fletcher concluded the
longitudinal groovings were not part of the prosiam).
Clitellum:; weak %213,14-16,%217. Dorsal pores: frot® 5
or 6/7 (ditto Fletcher). Setae: 8 per segmentdnlay series.
Nephropores: (difficult to discern) at anterior giar of

The anomalous larger specimen (W24581) is a damaged
mature that has genital markings in 10 and 11 but i
otherwise in too poor condition to identify withrtanty.

It is identified with a different locality (Gragiis near
Warialda, NSW, about 350 km east of Brewarrinajl an
different collector (“T.G.S.” is probably Mr T.G.Id@&ne
who Fletcher [1889: 1523, 1537, 1541] states atected
samples of earthworms from Coonabarabran and Narrab
central NSW, both localities en route to Gragir)isl

segments, im lines in 2—4, 6 Ihs?, 7 rhs, 8 |Ihs, 9 rhs, thertherefore not considered a syntype and may wela be

alternating; irclines in 5, 6 rhs?, 8 rhs?, 9 Ihshitines in
10 rhs, Il lhs, then alternating. Spermathecal g08€7/8/9

different species although it is now too damagedkttide.
H. mediterreudras many characters in common with

in b setal lines. Female pores: widely paired jusshephardi(Spencer, 1900), not least: four pairs of
anteromedian to seta®n 14. Male pores: paired just lateral calciferous glands, three pairs of spermathecae wib a
of setalb lines on conspicuous papillae on 18. Genitakingle, small diverticulum, and similar distributi® of

markings: (lectotype) two pairs of papillae justeior to
setaea in 10 and 11; two pairs of papillae ab lines at
anterior margins of 18 and 19; two pairs of smalbipae
are on porophores just median and adjacent to praks
on 18; (mature paralectotypes agree with the kgegtsome
have slight tumidity around the spermathecal porés-9,
as described by Fletcher, although the lectotyes chot).

genital markings. What distinguishés mediterreusare
the seminal vesicles in 11 and 12, rather thamibre usual
9 and 12. (Other differences frorh shephardiand from
H. canaliculatusare made under these species’ descriptions).

Distribution and habitat. Fletcher: “The banks of the
Darling River between Bourke and Brewarrina, NSt
reasons given in Remarks above, Gragin and Warglela

Internal anatomy. Septa: 5/6 to base of gizzard, 6/7—13/14no longer considered type-localities.

some thickening. Gizzard: muscular barrel with aoterop
in 5. Oesophagus: small ventrolaterally sessileifeabus
glands paired in 10-13 (i.e., four pairs, sliglithmaged in
lectotype). Nephridia: vesiculate holoic with srregherical
bladders in position of nephropores. Vascularirataorsal
blood vessel single; hearts paired in 10-13. Sgheoae: three
pairs in 7-9, pouch-like ampulla on thick duct watdimentary
club-shaped diverticulum attaching at some disténoce the
exit (lectotype 8 lhs removed and missing from. jdale
organs: holandric, iridescent testes and funndl® end 11 in
mucus; seminal vesicles very small paired, raceuasgiorly
in 11 and 12 (i.e., none recorded in 9). Ovarie43ias usual;
ovisacs not found. Prostates: flattened, racenmase-20,21;
with smaller anterior and larger posterior lobestdles from
each combine and joined with vasa deferentia atufasduct;
large paired sacs each containing delicate, cypgridl setae
about 2.4 mm long and minutely spinose towards (iips
lectotype, rhs prostate and setae removed andngifsim
jar). Intestine: origin in 15 (in paralectotype tlegrees
externally with lectotype, gut removed from lectmyafter
14), (cf. in 18, Fletcher); typhlosole absent @&gbe and
paralectotype); gut contains fine light grey ssdme sand
grains and much fibrous material (root hairs?).

Dyne (1984: 266) believed that a specimen (NMV G70)
listed undeCryptodrilus queenslandicus Jensz & Smith
(1969: 90) was referable té. mediterreusl|f confirmed,
this specimen collected from Gayndah, Qld wouldtye
extend the distribution of this species althoughtrobable,
in view of the subsequent generic changes and nuofbe
new taxa now added, that this specimen is not amifp.

Heteroporodrilus namoi n.sp.
Figs. 12, 20

Material examined. HoLoTYPE ANIC GD.95.114.1 (H), Walgett,
NSW, c. 30°10'S 148°0’'7E, collector Tom McCredievdmber,
1991, “MYALL", (the original plastic container in lich the
specimens were provided, had to be cut open to vertteem
during curatorial processing by the author in 1388y had not
previously been inspected), (complete mature, disseand
figured). RARATYPE: ANIC GD.95.114.2 (P), same details as H,
(mature, dissected). Specimens: ANIC RB.97.5.2 i),
Walgett, NSW, collector Y. Chan of NSW Dept. Agrituk,
October, 1994 (four slightly macerated specimemsnmete
matures but clitella not developed, one dissected).

Remarks. Fletcher (1887b: 614—616) based his descriptiofexternal features. Body ventrally tumid 4-30, deeply

on “Ten (spirit) specimens” and “A young specimef 4
cm long, and 2¥%2 mm. wide [that] comprises 132 sedsie
that were “sent to me by my relative Mr H.J. Fletighwho
found one by accident, and obtained the othersduir
for them.” The label accompanying AM W1338 showenth
to be from the Darling River locality with the nadhe

serrated ventrally in 5-12; not canaliculate ddyga and

P). Lengths, mm: 280 (H), 270 (P), c. 300 (S1-BAjlth:

6—8 mm. Segments: 194 (H), 150 (P and S1). Colour:
bleached straw in alcohol. Prostomium: weakly
tanylobous with faint dorsal furrow (difficult to
determine as remainder of peristomium also faintly

collector (“H.F.”). The above specimens, althoughfurrowed). Clitellum: %213,14-'217. Dorsal pores: ma

numbering a few more, agree with each other anduwon
with Fletcher’s description on most points, exdbpt the
intestine commences in 15 rather than 18. Moredher,

in 5/6, larger from 6/7 (H, P and S1-4). Setae: 8 per
segment in regular series. Nephropores: (in Hh&dréor
margin of segments uhlines on 2—-4, 6, 8, 10, then regular

dimensions of the immature specimen (W24580) arélternation but skips in mid-body; in mix&(or just ventral

especially close, reinforcing the syntype status.

of clines?) on 5, 7, 9 rhs; inlines on 9 |hs, 11, 13, then



Figure 12 Heteroporodrilus namai.sp., lateral and ventral view of
holotype with dorsal view of tanylobous prostomilgpermathecae
in situ; nephridial bladder in 14 rhs; and racemose pistdh vasa
deferentia and long penial setae in 18-19. Scaienl

with regular alternation but skips in mid-body; &) ind
lines on 2-4, 6, 8, then regular alternation; im4m¢ (or
c?) lineson 5, 7, 9; ib lines on 11, (137?), 15, then with
regular alternation; (S1-4) have the typical areangnt of
d lines in 2—4, then with regular alternation fromir? c
lines in 5,6, and 8; and ih lines alternately from 10.
Spermathecal pores: 6/7/8/9 in sehalines. Female
pores: paired just anteromedian to seda@n 14. Male
pores: superficial, paired just lateral oflines on 18;
tips of penial setae protrude. Genital markings:aftdl
P) tumid mid-ventrally betweetc on 4—13 with presetal

Blakemore: native earthworms 209

b-b. (Markings not obvious in S1-4 although possiloiyne
tumidity ventrally in 612 and in 17-19).

Internal anatomy. Septa: 5/6—13/14 increasingly thick, then
thin. Gizzard: in 5 muscular onion-shaped. Oesopiamall
ventrolaterally sessile calciferous glands paired0-13
(i.e., four pairs); valval in 14. Nephridia: vedate holoic;
spherical bladders in position of external nephreppafter
clitellum dorsal bladders have lobe on both sidesgptum.
Vascularization: dorsal blood vessel single; hepdised
in 10-13 with connection to supra-oesophageal Veésse
12-13. Spermathecae: three pairs in 7-9, pouch-like
ampulla on tapering duct with rudimentary club-sédp
diverticulum from exit of duct, not extending ag fs
ampulla. Male organs: holandric, iridescent tested a
funnels in 10 and 11 in mucus; seminal vesiclesmaase
(either irregular in outline or saccular) in 9 aidngate in
12. Ovaries: small palmate with numerous egg-ssriing
13; small paired ovisacs in 14 (seen in H). Prestat
flattened, racemose in 18-19 but not divided iejoasate
lobes; duct to middle of gland with vasa deferejtiaing
junction with gland; curving penial setae presénestine:
origin %215, but difficult to determine as intestinall same
thickness in posterior of 15 and in 16, while nd¢ab
expansion occurs only in 16; typhlosole absentcgatains
soil with some organic matter and grits.

Remarks. Heteroporodrilus namgiwith four pairs of
calciferous glands and three pairs of spermathécsimilar
to several other species in the genus (differeadiat the
key above). While superficially resembliflg mediterreus
or H. canaliculatusit differs thus: fromH. mediterreudy
having seminal vesicles in 9 and 12 (rather thaantl12),
the spermathecal diverticula are near the exitefduct
(rather than nearer the junction with the ampudiagl the
prostates are not bilobed nor as extensive; fiem
canaliculatusit differs by having spermathecal diverticula
that are single rather than paired or multiple.

The arrangement of genital markings Hh namoi
resemble those of boti. mediterreusandH. shephardi
However, they are more extensive than the “swoltantral
portion” in 6-9 described fdi. mediterreusand not paired
or single in 7-12 as iAl. shephardi but are smaller and
much more numerous, both in the anterior and artled
male field, than in either species. All three spediave a
tendency towards prostates that are divided intloles
with duct near the mid-point.

Etymology. After locality—the Namoi River.

Distribution and habitat . Walgett in northern central NSW
is approximately midway between Bourke and Narrgha
known ranges oH. mediterreusand ofH. narrabri,
respectively) it stands at the confluence of thebicRiver
and the Barwon River that flow into the Murray-Dagl

row of papillae inbb lines in 10-13; small papillae near River system. Tom McCredie (per. comm., 9.x.1988)

spermathecal pores in 8 and 9 (H) or in 6-9 (R);Hi
and P) postsetal on 17 and 18, rows of small epitib-

the specimens on the soil surface after heavymédMyall”
(Acacia snowdenjiwattle scrub. A recent study by Friend

b lines; the whole of 18 with complex arrangement of& Chan (1995) considered the ecology of this wonder
numerous small papillae; on 19 presetal row of papillae inultivated soils in the Walgett area.
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Heteroporodrilus narrabri n.sp.
Figs. 13, 20

Material examined. HoLoTyPE ANIC RB.97.3.1 (H), Narrabri,
NSW, under irrigated cotton that was unsprayed3orears,
Australian Cotton Research Institute (“ACRI, B1&3anuary, 1996
(mature, dissected and figuredpRATYPE: ANIC RB.97.3.2 (P),
same details as H, (mature, dissected). Specim@&N$C
RB.98.12.1, (S1, S2), two mature specimens (180+xi@dfrom
Trangie, NSW collected by Dr Yin Chan, 10.vi.1998-tfbagree
superficially, and one dissected agreed internalgept that
seminal vesicles were found in 12 only. SpecimeksW1375
from Warren (near Dubbo), NSW noted unéercanaliculatus
above also agree externally and may be conspewific H.
narrabri although confirmation of this requires further wor

External features. Lengths, mm: 330 (H), 265 (P), 190
(S1). Width: 6-8 mm. Segments: 200 (H). Colourhwvgtint
grey tinge in alcohol. Prostomium: narrowly tanydois.
Clitellum; 14-%17. Dorsal pores: from 10/11 rudirreamy,
open from 11/12 (H, P, S). Setae: 8 per segmerggular
series, small in posterior. Nephropores: at anteniargin
of segments, (H) ird lines on 2-4, 7, 9 then regular
alternation but doubles up on 21 rhsgilines on 5 |hs; in
mid-bclines on 5 rhs, 6, 8, 10 rhs; just laterdb bhes on 10
Ihs, 11, then with regular alternation but double®n 21 |hs;
(P) ind lines on 2—4, 6, 8, then regular alternation; id-bt
lines on 7, 9; just lateral df lines on 11, then with regular
alternation; (in S1 in mitbcin 5, 7 and 9). Spermathecal pores:

6/7/8/9 inb setal lines. Female pores: paired just anteromedia

to setaea on 14. Male pores: paired just laterabdines on
small papillae on 18. Genital markings: mid-ventpaésetal
rows of papillae imaon 9,10-13 thus: (H) two papillae on 12
otherwise c. six papillae on 9-13; (P) three papilbn 10,
five on 11, none on 12, eight on 13; (H and P) getst on
17 and 18 two pairs of papillae in approximate livith a
andb setae; presetal on 18 and 19 pair of small suldker-
pads inab lines each with median disc; on 18 above an
between male pores, several small papillae.

Internal anatomy. Septa: 6/7—13/14 with some thickening.
Gizzard: in 5 muscular barrel, preceded by croptin
Oesophagus: small ventrolaterally sessile calaifegiands
paired in 10-13 (i.e., four pairs); valval in 14epridia:
vesiculate holoic with small spherical bladderaierior,
bladders not found in clitellar region; in postefidadders
bilobed either side of septum wherdifines and spherical
when inb lines. Vascularization: dorsal blood vessel single
hearts paired in 10-13 with connection to suprayoleageal

Figure 13. Heteroporodrilus narrabrin.sp., ventral view of
holotype with dorsal view of tanylobous prostomiusperma-
hecaein sity; and lhs prostate in 18-19 with vasa deferentth an
ong penial setae; nephridial bladder of 19 lhals® shown on
septum. Scale 1 mm.

Remarks. Heteroporodrilus narrabri with four pairs of
calciferous glands and three pairs of spermathiscailar

to several other species in the genus. It diffeosnfH.
mediterreugprincipally by having seminal vesicles in 9 and
12 (rather than 11 and 12); frd#h canaliculatusy having
single spermathecal diverticula mid-length on thetd
(rather than paired or multiple and near the ekityn H.
shephardiby having prostate glands that are not clearly

vessel which also connects with calciferous glandsdivided into two lobes; and frorhl. namoiby having

Spermathecae: three pairs in 7-9, as pouch-likeibangn
duct with rudimentary club-shaped diverticulum rfedgth.
Male organs: holandric, iridescent testes and flsninel0
and 11 in mucus; seminal vesicles small pairedgmexse
in 9 and larger in 12. Ovaries: small palmate witinerous
oocytes in 13; small pair of ovisacs in 14. Prossat
flattened, racemose in 18-19 (H) or 17-20 (P); dact
middle of gland with vasa deferentia joining dugnjunction
with gland; penial setae present. Intestine: oiiigibs (H) or
%15 (P); typhlosole absent; gut contains fine @)apil.

diverticula near the mid-length of the spermathetadt
(rather than near the exit). From all four spediesiarrabri
differs further by the more dorsal commencemenitf
dorsal pores in 11/12 (rather than in 5/6, 6/78/8) and in
the complex arrangement of its genital markings.
NeverthelessH. narrabriis remarkably similar to both
H. shephardandH. namoias described herein, especially
with regards the primary genital markings. Theseknags
comprise two pairs of sucker-like padsimlines anteriorly
on 18 and 19 (as iH. shephardi as well as a tendency to



Blakemore: native earthworms 211

smaller more numerous ancillary markings (as seéth i
namo). Also similar in these three species are nephmepo
shifts betweeid to both midbcandc lines in some anterior
segments (it is also possible this arrangementredat.
mediterreusas some nephropores could not be clearly
determined). This alternation of nephropores fobim mid-

bc was once thought (Jamieson, 1974b: 87) to be eniqu
for H. shephardi—this assumption is further questioned in
the remarks under the description of the latteciggdelow.

Etymology. Named after the locality.

Distribution and habitat. Narrabri in northern central
NSW, sits astride the River Namoi that, flowing app
imately 200 km westwards to Walgett (the type ligaf

H. namo), joins the Barwon River that passes through
Brewarrina uniting with the Darling River near Bkei(both
latter localities forming the known rangetdfmediterreus
Trangie and Warren, are adjacent townships on the
Macquarie River that also flows to the Darling. Ttherray-
Darling River system leads eventually to Vic./SAeréH.
hirthi andH. shephardiare found.

Habitat details for these specimens (provided lgy th
collector) are from a 2.1 ha field of raised be@soof
lucerne and cotton at the Australian Cotton Redearc
Institute (ACRI). This field (B16) was managed vaith
insecticides and with minimum tillage for 3 years
(previously under conventional cotton i.e., sprayad
irrigated for 15-20 years), indicating that thigsijes can
recolonize or persist under such management regimes

Heteroporodrilus shephardi (Spencer, 1900)
Figs. 14, 20

Cryptodrilus shephardspencer, 1900: 4041, figs. 28-30; Jensz
& Smith, 1969: 91.

Woodwardia shephardiMichaelsen, 1907: 162.

Heteroporodrilus shephardiJamieson, 1970: 122—-124, figs. 4c—
d,9f,10i; Blakemore, 1994b: 21-23.

Heteroporodrilus shephardiSpencer, 1900armatusJamieson,
1974b: 85-87, figs. 2b, 10b, 11a, b@w synonym

Material examined. Spencer specimen: AM W1290, part of Fletchergigyre 14, Heteroporodrilus shephardiSpencer, 1900), ventral
Collection donated to Australian Museum. Sampletaiog four  yje of Victor Harbour specimen with dorsal view of prostomium;

Dimboola, Victoria] W.1290” [Fletcher’s writing?lH. shephardi

Coll by J.J. Fletcher (Prof B. Spendiele Fletcher) re-identified by

Dr B Jamieson 1970"; “W.129Bleteroporodrilus shephardir. . .

Dimboola Vic. Id. E. Easton”. (Specimen maturestliite, previously ~ TYPe material not re-examined here&drotyPe NMV G34, a
partially dissected in midbody—it agrees with tiaison being 140  dissected entire specimen, in reasonable conditomHorsham,
mm |0ng, with markings in 1012 and 18 & 19 andlh@ penial Vic., collected by Mr J. Shephal’d n OCtOber, 1822132 & $m|th,
setae). This specimen is clearly identified witacsmen NMV G74 ~ 1969: 91). Paralectotypes: NMV G1409, two compégiecimens
missing from the Museum of Victoria Spencer Coitec{Jensz & formerly included with G34. (One of these was exzedi and
Smith, 1969: 91). However, it is not part of thpeyseries as, in his figured by Jamieson [1970], although he makes natioreneither
type description, Spencer does not refer to tisality (Dimboolais ~ Of the lectotype, the other paralectotype, northlespecimen he
approximately 35 km northwest of the Horsham tyqedity) norto ~ apparently re-identified).

this collector (here identified as Mr Dudley Le 8fuather than Mr E If Bod d I licul L h
J. Shephard). Specimens: (S1) ANIC RB.98.8.1, Vittarbour, xternal features. Body not dorsally canaliculate. Lengths,

S.A., collected by C. Davoren, 23.vii.1991, “inggegarden” MM: 170 (S1), 90 (S2), c. 157-160 (Spencer, 196052)
(mature specimen, relaxed on preservation, dissectd figured & Smith, 1969), 112 (Jamieson, 1970). Width: c. Bim
here). (S2) SAM E3033, same details as S1, (mapeeimen, (S1, S2 and Spencer) (cf. 10 mm, Jamieson, 19704rbut
contracted on preservation, dissected). his figs. 4c,d the scale bars are obviously wro8gyyments:
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103 (S1), 100 (S2). Colour: (new material) dorsundt extensive markings are visible on the less comdaftl. A
lines gunmetal grey, with darker spinal line, flafdetween questionable difference is that Spencer (1900)ritestthe
dc lighter grey, ventrum pale; clitellum buff. Prostum:  spermathecae as “consisting of a spherical sacanlibtimg
epi-tanylobous (possibly pro-epilobous). Clitellumeak ductinto the base of which [rather than into thd-fength
Y,13-%17. Dorsal pores: 5/6 minute in (S1), opemféd7  as here] opens a short tubular diverticulum wighightly
(S1, S2 and Spencer). Setae: 8 per segment in regular sermsollen end.” However, in Spencer’s fig. 30, atsteane
Nephropores: (in S1): at anterior margin of segmemnt  spermatheca is shown with the diverticulum furthlem
lines in 2-4, and on 5 rhs, 6 Ihs, 7 rhs, 8 )Y 10 |hs, the base. While agreeing in general shape, theataiuia
then on alternate segments; in nhidlines on 5 |hs, 6 rhs, here open mid-length on the duct and are simil&hao of
7 Ihs, 8 rhs, 9 lhs; ib lines on 10 rhs, then on alternate a paralectotype figured by Jamieson (1970: 141 1103).
segments; (in S2): alternations are same excempposite Jamieson (1970), in his redescription of one of the
sides and on 5 lhs only mline; (cf. lectotype, Jamieson, paralectotypes, reported more extensive genitakimgs
1970: ind lines in 2—4, 7 rhs, 8 |hs, 9 rhs;dines on 5-6 than Spencer, including inconspicuous anterior mgek
rhs; in midbcon 5-6 |hs, 7 lhs, 8 rhs, 9 Ihs; then alternatingn 8—11 and postsetal markings in 17 (as in S1Sghidere).
in b andd lines). Spermathecal pores: 6/7/8/9 in sétal He was unable to detect the anterior markings iark819
lines. Female pores: paired just anteromediantteason  (as Spencer, 1900 and also as in present account).
14. Male pores: paired nelatines on small papillae on 18  The distinction of a sub-species, proposed by Jsonie
(S1) or on prominent mounds (S2). Genital markings(1974b) as Meteroporodrilus shephardiSpencer, 1900)
inconspicuous mostly paired discs, just anterioalbdn  armatus for four or five specimens from south of
7,8-12,13;in 17 two pairs of postsetal discs, justlianto  Bordertown in S.A., is here questioned. Jamies®74lb:
b anda lines (S1) or just the latter pair visible (S2);1i8 87) justified his sub-species on the grounds ohésging
two pairs of presetal discs, just mediab endalines (S1, detectable penial setae and slight differences iitgle
W1290) or just the latter pair (S2), with smalldntening markings. Yet some ambiguity remains about peratdes
sucker-like pad closer to intersegmental furroveach side; in H. shephardi since Jamieson (1970: 123) stated that
in 19 two pairs of presetal discs, one pair justri tob  “setaea visible immediately median” to the male
lines, one pair median &dines with small intervening sucker- porophores then asserted “Penial setae absent” from
like pad on each side; weak Ihs analogue of disbion 24  paralectotype NMV G1409. In his “descriptive notite
(in S1 only). Anterior markings difficult to seethdut adequate Spencer (1900) rarely recorded presence or absaince
side-lighting; the male field in S2 in deep depi@ssvith the  penial setae, and whether they actually occuangttotype
male pores on prominent mounds and only markingpadd NMV G34 is undetermined (a task beyond the scojibef
(or pits) on 18 and 19 clearly visible (as Spencer) present study). Moreover, new material here aggeeith
Spencer’s species do have penial setae, as weltiasions
Internal anatomy. Septa: 5/6-12/13 increasingly in genital markings that encompass those of earlier
thickened, then thin. Gizzard: muscular barrel-gldldp 5.  descriptions of both “sub-species” (perhaps acelifir
Oesophagus: small ventrolaterally sessile calaifegtands by artefacts of preservation, to observational @@, or
paired in 10-13 (i.e., four pairs). Nephridia: \edate to ontological state of the specimens). Jamieseuls-
holoic with small spherical bladders in position ofspecies is therefore synonymised widh shephardi a
nephropores. Vascularization: dorsal blood vesisgjles  questionable difference remaining is the exacttjprsif
hearts paired in 10-13 with connectives to suprathe diverticulum on the spermathecal duct (cf. Spen
oesophageal vessel in 9-13. Spermathecae: threzipai 1900: fig. 30 and Jamieson, 1970: 141, fig. 10fipa
7-9, large ampulla on moderately thick duct midgkbron ~ Jamieson, 1974b: 107, fig. 10b).
which is small clavate diverticulum. Male organslamdric, When justifying his sub-species, Jamieson (197Zb: 8
iridescent testes and funnels in 10 and 11 in msasinal  stated “The new material agrees withshephardalone in
vesicles paired, racemose in 9 and 12. Ovarieshests of the genus \{ide Jamieson, 1970) in alternation of
numerous minute egg-strings in 13; small pairedass in  nephropores betweehand midbc, rather than the usudl
14. Prostates: bilobed, racemose in 18-19 (S1)7e@ toc” and went on to assert “it is unquestionably, frizen
(S2); fine penial setae with attached muscle filpresent  morphology, more closely related to the latter thmany
(S1, S2). Intestine: origin in 15 (S1 and Spencery215 other taxon inHeteroporodrilus” However, this is not
(S2); no typhlosole; gut contains dark organic.soil supported by the evidence on viewing Jamieson (1822
and 117) where his redescription of tHe shephardi
Remarks. The present specimens agree with Spencerlectotype has nephropores in 5-9 in rher inc lines,
characterization ofd. shephardion almost every given and his redescription dfi. mediterreushas nephropores
point. Especially similar are the prostomium (désedl by “not determinable” in 7-9. Moreover, nephropores
Spencer as “scarcely at all dovetailed into thei-per intermittently in this location have been noted $everal
stomium”), the arrangement of the alimentary cdnal, other species newly described here.
with four pairs of calciferous glands in 10-13 ameéstinal
origin in 15), the position of the seminal vesidfes9 and  Distribution and habitat. Specimen W1290 was from the
12) and the bilobed prostates. Moreover, the niglé With ~ Mallee district in Dimboola, Victoria (Jensz & SimjtL969:
deep depression in 17 and 18 and with paired maskin 91). Dimboola, on the Wimmera River upstream from
anteriorly in 18 and 19 (as described and figuse8encer) Horsham, is the type-locality éfnisochaeta notabiliand
corresponds to that of the contracted specimemist2, more  Megascolides diaphaniSpencer, 1900 both). For the latter
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species from West Dimboola, Spencer (1900) remarked thRemarks. The most recent discussion of this genus is by
“The Flats [close to the River Wimmera] on which thorm  Blakemore (1997a). The generic diagnosis is changed
was found are liable to be flooded at rainy seafonsre slightly to include species with extramural calcifes
at other times perfectly dry”. Victor Harbour, néae mouth  glands as are found in a taxon newly describedb&mly
of the River Murray, is approximately 400 km weSthe  the presence of nephridial bladders now distingessh
Horsham, Vic. type-locality. Jamieson’s specimeresenv Cryptodrilusfrom Notoscolexalthough the multiloculate
collected from a region intermediate between Harshad spermathecal diverticula of the type species oflatier
Victor Harbour, near the SA/Vic. border. genus are possibly significant).

Heteroporodrilus shephardippears more closely related
to severaHeteroporodrilusspecies known from floodplains

of central NSW, especiallil. mediterreus, H. namoand Cryptodrilus fastigatus Fletcher, 1889
H. narrabri. Such wide distribution of closely related forms .
is unusual for most native taxa, and can be ateibio Fig. 15

fluvial transportation and migrations along conmekt

waterways of the Murray-Darling (see Fig. 20 foegent  Cryptodrilus fastigatus=letcher, 1889: 1541-1543; Jamieson,
day river system). 1972: 161-166, figs. 5AB, 6AB, 7A; 1973: 229-238, 8.
Trinephrus fastigatusBeddard, 1895: 483; Michaelsen, 1900:
185.
. Notoscolex fastigatusMichaelsen, 1907: 162.
GenusCryptodrilus Fletcher g

. . Material examined. Specimens: AM W24420 (S1), Fred Piper
Cryptodrilus Fletcher, 1886: 570; Jamieson, 1972: 154_155L00kout, Bega-Bombala region, NSW, c. 36°41'S 149=5Ed

_1974a: 266; Blakemore, 1997a: 1687-1688. Easton, 1.vi.1983, “Jar 75 Sp 41”, “Octochaeting dprk red”,
TrinephrusBeddard, 1895: 483. (complete mature, figured and dissected); ANIC BRI.2, (S2)
same details, (mature specimen, posterior ampdigsected and
Diagnosis Setae 8 per segment. Dorsal pores present @igured). Type material not re-examined here. AM304, labelled
absent. Male pores from tubuloracemose or racemos$Fletcher’s handCryptodrilusBg. and lllawarra”.
prostates paired on 18. An oesophageal gizzard. in 5 Fletcher based his description on “Five spirit spens” from
Nephridia vesiculate meroic, with multiple bladdérsat ~ “Burrawang, and lllawarra, NSW”; six clitellate spmens were
least some segments of body. Spermathecae twbrge)t €-éxamined by Jamieson (1972): One was designited
pairs, with one or more clavate diverticula. Exteaad lectotype; four others being designated paraleptsy(total 5?);

. ough two of the type series (total 7?), suppogdddbm
paIC|f_er()|us glan([j)s and typhllosole absent or pt))resen urrawang, were not regarded as types by Jamidg8x#?( 166)
intestinal caeca absent. Penial setae presensent as details of their male fields differed slighthpii that of the

) i . lllawarra specimen—see Remarks below.
Type speciesCryptodrilus rusticug-letcher, 1886: 570—
573 from Burrawang, NSW. (Syntypes, AMW1389).  External features (compared with type description). Body
widest before clitellum, tapering steadily afteitedlum.
Included species Lengths, mm: 85 (S1), 50+ (S2), 63—-89 (Fletcheiftidy
2-3 mm. Segments: 158 (S1), c. 100-140 (FletcGetpur:
Cryptodrilus dubiusSpencer, 1892: 136-137, figs. 13-15,“dark red” in life; anterior dorsum dark grey othése pale
67, from Victoria probably Croajingolong, East in alcohol; clitellum brick red, (“above reddishmurplish
Gippsland. (Lectotype NMV G35). tinged with brown, or iridescent purplish, lightexlow”—
Cryptodrilus fastigatus-letcher, 1889, from Burrawang, Fletcher). Prostomium: widely tanylobous; peristomi
lllawarra, Bega-Bombala, and Mt Kosciuszko, NSW.ventrally cleft. Clitellum: 14-17 with slight candbrsally.
(Types AM W1308). Dorsal pores: from 4/5, larger from 5/6 (S2 anddfer, in
Cryptodrilus mediocris-letcher, 1889: 1544-1546, from S1 the dorsal pores commence from 6/7 but it isibtes
Newington, near Parramaitta, NSW. (Syntypes AM W)313 that there is some anterior anomaly as some setde a
Cryptodrilus narooman.sp. from Narooma, NSW. nephropores are missing from the first six segmesttae:
Cryptodrilus polynephricuSpencer, 1895: 35-36, figs. 4— 8 per segment in regular series. Nephropores: étunsys
6, from Mt. Wellington and Parattah, Tasmania. @yp at anterior margin of segments an ¢ andd lines in all
material NMV G1436—not found, possibly on loan). segments except some around the male field (se@fRem
Cryptodrilus rusticusSpencer, 1892, from Victoria. below). Spermathecal pores: two pairs in 7/8/@ setal
lines (just anterior to nephropores). Female porédely
Five additional species from Tasmania are currantthe  paired immediately anteromedian dcsetae on 14. Male
process of description (Blakemore, in prep.). Tla¢us of  pores: paired at centres of low mounds approximatel
several taxa previously attributed @ryptodrilusis  ablines on 18. Genital markings: only as indistingnid
uncertain as the presence or absence of nephididders areas, differing variously between specimens, dllg.,
has not been satisfactorily determined. defined ventral tumidity in 7-9 and 17-19,20 ina®d S2.
(Paired or single midventral pore-like “markingsband
Distribution . Southern New South Wales, Victoria, the male field are just that, nephropores—see iegnr
Tasmania. of Nephridia, and Remarks below).
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length. Male organs: holandric, iridescent testekfannels

in 10 and 11; seminal vesicles paired, racemosriary

in 11 and 12. Ovaries: large palmate with numeomeytes

in 13; small ovisacs in 14. Prostates: massivegdhr
dimensional highly racemose bodies with externally
branching ducts in 18-20; penial setae absentstint
origin in 18; typhlosole absent; gut contains oigamaterial
and gritty soil particles.

Remarks. The above specimens are darkly pigmented (as
noted on Easton’s label), on this, and on all ofhants,
they concur with each other and with Fletcher’'setyp
description.

Jamieson (1972, 1973) went to some length desgribin
and attempting to interpret the variations in tigerfital
markings” configuration around the male field i ttype
material, as well as in specimens from Mt Kosciuszk
Jamieson (1973: 230-233, 248) concluded that “The
unparalleled diversity in the male genital field@n
fastigatuson Mt Kosciusko, which exceeds variation known
in any other oligochaetes, merits further invesitiga Possibly
polytypic variation between isolates segregatedday
flows from the former cap glacier has survivedrasa-
population polymorphism following introgressiontbe
former isolates.”

However, the pore-like “genital markings” occurring
variously around the male field and clitellum arerdn
interpreted as irregularly displaced nephropoitest, form
tumescences for undetermined physiological rea@uth
as the “nephridial packing problem” or physicaladisition
due to the development of the prostate glands phesmeal
dilations and clitellum in these segments). Thesoeing
for this conclusion are:

Figure 15. Cryptodrilus fastigatustletcher, 1889, ventral view 1 Nephropores are not found in seddines in segments

of Bega specimen (S1) with dorsal view of prostomju
spermathecae; nephridial arrangement in 17 pregettie
multilobed racemose rhs prostate in 18-20; alsevehis male
field of second specimen (S2) for comparison. Statem.

Internal anatomy. Septa: none especially thickened except

perhaps 11/12/13. Gizzard: muscular in 5, slightlzarely
wider than oesophagus. Oesophagus: dilated butvtdlad
in 12-13, then increasingly dilated and vascularinel 4—
16 with internal lamellae possibly forming rudimant
annular calciferous glands; valvular in 17. Neplaid
vesiculate meroic with three sets of tubules pée,seach
with small spherical bladder i, candd lines; not tufted
in anterior. (In S1 nephropores from setalines are
displaced ventrally and posteriorly to occur medifisetal
alinesin 18 and 19; while in S2 they combine méhtrally

where these displaced pores occur (although intgrna
the nephridial bladders retain their normal setéihe
position and presumably these still function forrexion
via pores).

2 Where the nephropores are in their usual position outside

the male field, they sometimes develop paired or

unilateral tumescences.

3 Although the body wall in the region of these [soi®
thickened, no corresponding glandular structures ar
found on the internal surfaces.

4 Actual pores associated with genital markings occu
rarely in megascolecids.

5 Attribution of these pores to excretion, ratheartho
copulation, would account for their intraspecific
variability and remove the need for complex explmms
of compatibility. (Notwithstanding this interprei of

as single pores in 18-20. As nephridial bladders are retainedtheir nature as excretory, the secretion from these
in setala lines as usual in these segments, it is surmised nephropores may yet have some secondary role in

that the ducts are extended and displaced aftgrehter
the body wall). Vascularization: dorsal blood véssegle
onto pharyngeal mass in 4-5; hearts increasinggielan
10-12 from weak supra-oesophageal vessel (Flesthtes
last hearts “in 12 [in one specimen but in 13 iothar].”).
Spermathecae: two pairs in 8-9, pouch-like ampmuldnick
duct with small pair of opposed club-shaped dicaté mid-

copulation).

In view of this conclusion, the slight differendesthe
“male genital fields” of the two Burrawang type sjpreens
does not exclude them from this taxon and, as fibveyed
part of the type description, they must be syntypes

Spencer (1892: 137) considered@igptodrilus dubius
from Victoria (probably from Croajingolong) to bisely



allied to C. fastigatus except for its well developed
calciferous glands in 15 and 16. Separate spest#itis of

Cryptodrilus dubiusis maintained on the basis of this

character.

Distribution and habitat. The type-localities are
Burrawang and the nearby lllawarra district of NS0
found in the Bega-Bombala region and from Mt Koszko.

Cryptodrilus naroomai n.sp.
Fig. 16

Material examined. HoLoTYyPE AM W24454 (H), Narooma/
Bega Rd, NSW, c. 36°30'S 149°50'E, Ed Easton,1988, “Jar
74 Sp 367, “[illegible] km N of B”, “Octochaetine8[ setae]
colourless”, (complete mature, figured and dissSBCfARATYPES:
all same details as (H), ANIC RB.98.2.18, (P1),t{ima, dissected
and figured); W24455, (P2), (clitellate mature seisted); ANIC
RB.98.2.19, (P3), (aclitellate mature, dissect&i¥) W24456 (P4—
P17), sample in original jar (14 specimens, 9 eltdite matures
or subadults and 5 juveniles that superficiallyegdraving various
combinations of nephropore distributions aroundenfiglds).

External features. Body slender. Lengths, mm: 130 (H),

88 (P1), 70 (P2), 105 (P3). Width: c. 4 mm. SegsietB0

(H), 175 (P1). Colour: unpigmented; clitellum puce.

Prostomium: widely tanylobous; peristomium ventrall
cleft. Clitellum: 14-17. Dorsal pores: from 4/5 (A1),
larger from 5/6 (P2, P3). Setae: 8 per segmenedgular
series. Nephropores: conspicuous at anterior mafjin

segments i@, candd lines in all segments from 3 except

some around the male field: in (H) they form tunses®s

in a lines on 16 lhs and 17 lhs and are (combined) mid-

ventral on 18; in (P1) they are displace to latefdd lines
at anterior of 18 within large pads. Spermatheoatg: two

pairs in 7/8/9 ira setal lines (just anterior to nephropores)

Female pores: widely paired immediately anterometba
a setae on 14. Male pores: paired at centres ofdownds
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Figure 16. Cryptodrilus naroomai.sp., ventral view of holotype

‘with dorsal view of tanylobous prostomium; sperneatte; section

through calciferous glands in 14-16, also showieghmidial
arrangement in 14; and bilobed rhs prostate in 18—19; nedde fi

approximately ira lines on 18. Genital markings: only as of specimen (P1) is shown for comparison. Scalerl m

indistinct tumid areas; in (H) 9 and 18 are tumédhtrally;
(P1, P2, P3) have swelling around male pores.

Internal anatomy. Septa: 8/9—12/13 slightly thickened.
Gizzard: large conical in 5, displaced to occupynsegts
7-9. Oesophagus: with increasingly large pairedrdate
pouchesin 14-16 (i.e., three pairs of extramuakiferous
glands) supplied by capillary branches from doveasksel,
with closely packed internal lamellae; narrows 118
Nephridia: vesiculate meroic with three spheridadder

ovisacs in 14. Prostates: racemose, divided intlblves
with externally branching ducts in 18-19; penialage
absent. Intestine: origin ¥218; typhlosole absegpitafiing

gut contains loamy soil with charcoal and largedsgains.

Remarks. Morphological differences o€ryptodrilus
naroomaifrom C. fastigatusare the larger somatic size,

in a, candd lines, some appear to have more than one s&ck of pigmentation (see Easton’s labels); a lagigzard,
of tubules attaching to bladder; in (H) bladderiline in  and three pairs of extramural calciferous glands4nl6.
18 |hs goes to body wall; small tufts in 2—4. VascularizationCryptodrilus naroomais also larger thaf. dubiusand
dorsal blood vessel single; hearts 10-12 from supréas extramural calciferous glands in 14 in additmri5
oesophageal vessel in 10-14. Spermathecae: tw® ipair and 16. The lack of pigmentation and more developed

8-9, pouch-like ampulla on thick duct with smalirpaf

opposed club-shaped diverticula mid-length. Matgos:
holandric, iridescent testes and funnels in 101dandeminal
vesicles paired, racemose anteriorly in 11 anddAries:
large palmate with sheets of long egg-strings insh3all

digestive system (and the contents of the gut) esigg
different ecological strategy compared to the symp&.
fastigatus Determination of specific status depends on
inferred behavioural differences conferring reprctdie
isolation and morphological variation.
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The variations in positions of the nephropores adou
the male fields and their papillation on the claedonfirms
the conclusions made fd&. fastigatusabove, that their

segments 8-13), and has large tubuloracemose f@®sta
but lacks penial setae. The separatio@nyptodrilusfrom
Notoscolexs thus reinforced on a single character state:

primary function is excretory, rather than for matevesiculate meroic i€ryptodrilusvs. avesiculate meroic in

recognition and copulation.
Etymology. Named after the type locality.

Distribution and habitat. Narooma is about 60 km north

of Bega on coastal southern NSW and within the

distributional range o€. fastigatus

GenusNotoscolex Fletcher

NotoscolexFletcher, 1886: 546; Michaelsen, 1900: 187; 1907
160-162; Stephenson, 1930: 836; Lee, 1959: 31 &54959:
254; Jamieson, 1973: 235; Blakemore, 1997a: 168816

TokeaBenham, 1904: 240.

Pseudonotoscolelamieson, 1971: 496.

Oreoscolexdamieson, 1973: 238; 1974a: 362w synonym

Diagnosis Setae 8 per segment. Dorsal pores present
absent. Male pores from racemose or tubuloracemo
prostates paired on 18. An oesophageal gizzardon&
Nephridia meroic, at least in the fore-body, avelsite,
sometimes tufted. Spermathecae two or three pairs (
unpaired, typically with multiloculate sessile oreoor more
clavate diverticula. Typhlosole typically absenttramural
calciferous glands typically present; intestina@aabsent.
Penial setae typically present.

Type speciesNotoscolex camdenensitetcher, 1886: 546—
551, PL. VII, figs. 1-5, from Burrawang, NSW. (Sypés
NMV G170).

Included species

About seventy species are placed in this genuljdimg
several transferred fror€ryptodrilus, Oreoscolexand
PseudonotoscolexMany describedNotoscolexspecies
require confirmation of lack of nephridial bladdarygjualify
for inclusion, a task beyond the scope of the curséudy.

Notoscolex

Notoscolex harenapascuus n.sp.
Fig. 17

Material examined. HoLoTYPE AM W24423 (H), Muogamarra
Nature Reserve, Berowa/Brooklyn Road, NSW, c. 33538
151°12'E, Ed Easton, 6.vi.1983, “Jar 82 Sp 10", tt@baetine
colourless sp”, (complete mature, figured and ditse).
PARATYPES: all same details as (H), ANIC RB.98.2.13, (P1),
(aclitellate mature, dissected); W24424, (P2),{glthte mature);

ANIC RB.98.2.14, (P3), (aclitellate mature, poste@mputee);

AM W24425 (P4), (subadult); AM W24426 (2 immaturbsit
agree superficially plus a tail portion).

External features. Body circular in section. Lengths, mm:
95 (H), 100 (P1), 80-85 (P2, P4). Width: c. 5 meyi8ents:

&r83 (H), 199 (P1). Colour: beige in alcohol; cliteh

ange. Prostomium: short closed epilobous. Clitell
213-17. Dorsal pores: from 9/10. Setae: 8 per setafe
deleted on 18d lines sinuous in posterior. Nephropores:
not found. Spermathecal pores: two pairs in 7/&I6t |
lateral of setah lines. Female pores: widely paired on
14. Male pores: paired on summits of large mounds in
on 18. Genital markings: large mid-ventral padsan
linesin 13/14/15/16 (H) or 13/14-16/17 (P1-P3) amd
22 (H) or 22/23 (P1), with pore-like dimples thata
variously single, paired, triad or tetrad; ventapect of
18 occupied by waisted pad between male porophores
that also has tetrad dimples (H-P4).

Internal anatomy. Septa: 5/6 thin to base of gizzard, 6/7—
10/11 increasingly thick. Gizzard: large thick vealland
muscular in 5. Oesophagus: large laterally paiesiform
calciferous glands in 8-13 (i.e., six pairs), dttax gut by
short ducts, with numerous internal lamellae andtevh
granules, well supplied by blood vessels; narroviintyd—
15. Nephridia: avesiculate meroic with several tabyc.

8 per side) equatorial but attaching to anteriptaeufted

Distribution . New South Wales, Victoria, Tasmania, iN (4)-5. Vascularization: dorsal blood vessel &ngearts
Western Australia, southern Queensland, New Zealand0-13; weak supra-oesophageal vessel present supply

(?South India, Sri Lanka). Gates (1972: 132) qoesti
whether any Indian species actually belong in gleisus.

calciferous glands. Spermathecae: two pairs inféxened
saccular ampulla on tapering duct with curt or gess
multiloculate diverticulum towards junction. Malegans:

Remarks. The most recent treatment of this genus is byolandric, iridescent testes and funnels in 10ldndeminal

Blakemore (1997a). As unpaired spermathecae aiteiynl
to be of more than specific value (see Gates, 1932),
Oreoscolexs synonymized itNotoscolexJamieson (1974:
266, 302) had expanded the definition€ofptodrilusand

vesicles paired, racemose anteriorly in 11 andD)Aries:
(not located); small ovisacs in 14. Prostates:datgeply-
lobulated tubuloracemose glands in 18-27 on shuilihg
ducts; penial setae not found. Intestine: originlby

Oreoscolexso that they were not mutually exclusive and typhlosole absent; gizzard and intestine full ciqa grits
moreover, subsumed the characters of the priorrgeneand grey colloidal soil.

MegascolidesndNotoscolexThe two new species added

here do not require substantial change to the generRemarks. The intersegmental genital markings and male

diagnosis, although it should perhaps be noted dhat
species has six pairs of extramural calciferousdga(in

field are distinctive inNotoscolex harenapascuus
Multiloculate, sessile diverticula on the spermat® and



Figure 17. Notoscolex harenapascuussp., ventral view of
holotype with dorsal view of prostomium; spermate=cand rhs
tubuloracemose prostate in 18—-27. Scale 1 mm.

well developed, extramural calciferous glands dcktenal
features that are shared with the type speches,

camdenensiwghich, however, has only three pairs of these

glands in 14-16 (rather than six pairs in 8—13)@nodtates
that are racemose (rather than elongate tubuloeee@ms
here). Other characteristicsfharenapascuusre seminal
vesicles in 11 and 12, and the last hearts in 13.

Etymology. The word combinatioharena-pascuu@.atin)
means grit-grazing and refers to the gut contents.
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Notoscolex meekae n.sp.
Fig. 18

Material examined. HoLoTYPE ANIC RB.98.6.1 (H), Big Jack
Mountain Rd., Rocky Hall, Wyndham, southeastern NSW
36°52'30"S 149°30'E, Heather Meek, 5.i.1998, (catgmature,
figured and dissected) ARATYPES none.

External features. Body stout. Length, mm: 360 (extends
up to 500 mm in life). Width: c. 5 mm. Segments522
Colour: in life pale olive; in alcohol uniform greyith
darker mid-dorsal line and clitellum. Prostomiutmor pro-
epilobous. Clitellum: 14-%19 (14-17 ventrally). Bak
pores: from 3/4, occluded on clitellum. Setae: iBgggment,
ab absent from 18d lines slightly sinuous in posterior.
Nephropores: not found. Spermathecal pores: fois pa
posterior border of segments 5-8 (i.e., almost/@-8/9)
just lateral of seted lines. Female pores: widely paired on
14. Male pores: superficial iab lines at lateral points of
diamond-shaped pad within paired parentheses oauyipy

Figure 18 Notoscolex meekaesp., ventral view of holotype with
dorsal view of epilobous prostomium; spermathecaw |hs

Distribution and habitat. Berowa north of Sydney, NSW. prostate with vasa deferentia and penial seta8.isdale 1 mm.
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whole ventral aspect of 18 as wide las¢ines. Genital Distribution . Central coastal NSW to southeastern Qld.
markings: barely perceptible paired elongate makseen )
ventrally in intersegments 4/5-9/10/11/12; moreirdef ~ Remarks. The most recent treatments of this genus are by

elongate tumid pads ipbin 19/20 and 20/21. Blakemore, (1994a, 1997b).

Internal anatomy. Septa: 7/8-12/13 increasingly thick. Digaster eastoni n.sp.
Gizzard: muscular barrel in 5. Oesophagus: not@albe

dilated; valval in 16. Nephridia: avesiculate meydarge Fig. 19

forests of tubules in 3—4, smaller in 5 from whetioey . . .
spread equatorially in wide band with c. 50 tubplesside; ~Material examined. HOLOTYPE: AM W24503 (H), Mt Warning,
no preseptal funnels found. Vascularization: dodabd ~ Northeastern NSW, c. 28°23'S 153°17'E, Ed Eastbiiij. 2983,

Lo . “Jar31 Sp 21", (mature, posterior amputee, figuned dissected).
vessel segmentally doubled (recombining at sepoa) &, 50 " 08 L7t e etails as H, ANIC RB.98.2.46, (P1),

hearts 10-13 from supra-oesophageal vessel in B413, . iolate juvenile, dissected); AM W24504, (P2YP(three
Spermathecae: four pairs in 6-9, saccular ampnolidnorter specimens, one juvenile, and two immatures thatagr

duct with small clavate diverticulum ectally. Malegans:  gyperficially, plus three tail fragments).

metandric, iridescent testes and funnels in 11;@dgninal

vesicles paired, racemose anteriorly in 12 onlyai@®s: External features (note: anterior segment suppressed, so

compact egg-strings in 13; small ovisacs in 14states: all counts in following description should be inased by

tubuloracemose glands in 18 on short ducts; peetak as one to give normal segmentation). Body stout, §egiment

long as duct. Intestine: origin in 17; typhlosobsent; gut suppressed (but setae retained in P1). Lengths, #m:

contains fine organic soil. (H), 70-75 (P1-P2). Width: c. 3.5 mm. Segments:(P4).
Colour: unpigmented in alcohol; clitellum brick red

Remarks. Distinctive features oNotoscolex meeka@e  Prostomium: short pro-epilobous. Clitellum: ¥%12-%18

its large size, the four pairs of spermathecal patethe  porsal pores: open from 4/5 (minute in 3/4 in REEluded
posterior borders of segments 5-8, the doubled dorsal blogg clitellum. Setae: 8 per segment, in regular eseri
vessel, metandric male organs, and the distributfdhe  Nephropores: small pores seen only on clitelluamarior
genital markings. of segments equatorially. Spermathecal pores: &its jn
6/7/8 in setah lines. Female pore: single mid-ventral on
13. Male pores: on small moundsainlines on 17 conjoined
within tumid pad that extends beyordlines and
encompassed marking in 16/17. Genital markings: large flat
pad in position of 16/17 but distending and obsaythis
furrow ventrally (H, P1, P2).

Etymology. Named after the collector.

Distribution and habitat. Rocky Hall is situated amidst the
NSW Southeast State Forests. This specimens wasted|
from bushland next to a garden in lyre bird distartitter
underEucalyptus maideniand E. globoideaplus remnant
rainforest and ferns beside creek. The solil is Ifiaen over

clay on granite (Heather Meek. pers. comm., 2290). Internal anatomy. Septa: 6/7—10/11 increasingly thick.

Gizzards: muscular in 5 and 6. Oesophagus: notéedpe
_ _ dilated but thick walled with internal rugae in %4%217.
GenusDigaster Perrier Nephridia: avesiculate meroic, scattered tubule®ady

wall, reducing in number after clitellum to givecal 10
Digf;égfF,iggielrég?,?lzé29_451?3?);@ﬁggﬁribégggéggﬁmiggg!s per side; not t%fted in anterior. Vascularizatiogn: dorsal blood

267—269. Blakemore. 1997b: 1815—1816. vessel single; hearts 9-11 from weak supra-oes@alhag
' ' vessel. Spermathecae: two pairs in 6 and 7, spdleric

Diagnosis Setae lumbricine. Male pores and pores ofmpulla on short duct with medium-sized clavate
racemose prostates combined on 18 (or its homeoti@verticulum ectally. Male organs: holandric, irgbent
equivalent). Penial setae absent or present. Tazagls testes and funnels in 9 and 10; seminal vesiclé®ga
(sometimes three) in some (or all) of 5-7; extramhur racemose flat posteriorly in 8 and elongate antigrio 11.
calciferous glands absent; typhlosole absent osgmie  Ovaries: extensive egg-strings and oviducts in i@;
Spermathecae two pairs with one or more discretessile ~ ovisacs found in 13. Prostates: bi-lobed racemtzselg in
diverticula. Meronephric, avesiculate. 17; penial setae absent but many tendons surroucd d

Some species have suppression of the first segfdent Intestine: origin in %217; typhlosole absent; consagrey
anomalaJamieson, 197@). lumbricoidesand the newly soil with quartz and obsidian grits.
describedD. easton) thus reducing these segmental count

by one. ??emarks. Digaster eastoniike Digaster lumbricoideshas

suppression of the anterior segment; howevemin

Type speciesDigaster lumbricoidesPerrier, 1872, from lumbricoidesthe prostates are not bilobed and the seminal

Port Macquarie, NSW. (Types in the Muséum nationavesicles are in 10 and 11, rather than 8 and heres Other

d’Histoire naturelle, Paris). distinctive features dbigaster eastondre the single female
pore on 13, the large genital pad in 16/17, anctlubed

Included speciesApproximately 23 species are presentlyprostates.

known as are variously listed in the referencesigivn the

generic synonymies above. Etymology. Named after the collector.
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Discussion

The number of new species described in this paperthe
continuing need to resolve ambiguities for seviralwn
species, are indicative of the current state ofltadge of
the fauna, supporting the conclusion by Abbott 439 7)
that “Australia’s indigenous species of earthworane
poorly known”. Reasons for this deficit are notimmediately
obvious as earthworms are:

1 ubiquitous in soils capable of supporting plants;

2 they are vitally important, both ecologically and
economically, for their role in recycling organiatter
and in maintaining fertile soils;

3 native species are perfectly adapted to Austral@ls
and climates,

4 their process of identification is less complicatean
for some other soil invertebrates (e.g., microscopi
nematodes, collembolans or mites);

5 they have popular appeal; and,

6 from as early as 1861 they were initially subjext
enthusiastic study.

Perhaps one reason that sustained research isafagst
again taken from Abbott (1984), is due to “uncentigis
about synonymy and higher level taxonomy, partidylat

the generic level”. Several conflicting taxonomohemes
are currently in use and confusion will persistassithese
are resolved. Until such a time, perhaps the mesfrpatic
and convenient solution is to revert to the systdmagsed

by Michaelsen (1900, 1907), which, despite some
detraction, are for the most part still phylogecaity valid
and form the basis of most subsequent schemesi084).

Few natives have been studied in any detail, tHg on

notable exception beiniylegascolides australjsthe
Gippsland Giant Earthworm (Spencer, 1888; Smith &
Peterson, 1982; VanPraagh, 1995). Our knowleddheof
distribution, diversity and biology of native eastbrms in
general is severely limited, and ecological studies
especially scarce (cf. Wood, 1974; Abbettal, 1985). It

is hoped that the formal description of speciesas will
facilitate and encourage the overdue ecologicalystf
native species in both natural and managed envieotsn

Figure 19. Digaster eastoni.sp., ventral view of holotype with Sp_emes OHeteroporodrllusqppear especially promising
dorsal view of prostomium (first segment suppreksgidzards ~candidates for agro-ecological study (see Blakemore

in segments 5 and 6; spermathecae; and bilobeprtissate in ~ 1994b; 1997c; Friend & Chan, 1995) as they are lyide
17. Scale 1 mm. dispersed on the eastern seaboard and in feréie soil

floodplains and catchments of the Murray-Darlingiba

through to the mallee region of Victoria and Scuistralia.
Distribution and habitat. In addition taDigaster eastoni  For Heteroporodrilus mediterreysFletcher (1887b: 602)
species from Mt Warning identified during the current studyemarked that “No species has hitherto been reddrden
includeHeteroporodrilus editusFletcherodrilus fasciatus so far inland as this; and its occurrence is oériest as
(Fletcher, 1890) (specimen AM W24494 ex “Jar 3128p showing that the dry interior, at any rate in proity to
Ed Easton 21 March 1983"Digaster lamingtonensis rivers, is not destitute of earthworms, though resioom
Michaelsen, 1916 (specimens AM W24496 ex “Jar 3L, Sthem, as far as | can learn at present, worms sede
19 1100 ft 21 March 1983 and AM W24463 “Jar 335sp very scarce or are entirely wanting”. Abbott (19pk)tted
Ed Easton 26 March 1983"Anisochaeta monsmonitionis the known distributions of native species, suppurti
(Blakemore, 2000) and various other undescribedletcher’'s observation, but stressed the importasfce
Anisochaetapp. (AM W21717 ex “Jar 31 Sp 31”; W24501 moisture retaining refugia for harbouring earthwerm
and W24502 ex “Jar 30, Sp 31 21 March 1983, Lytebir Knowledge of the distribution dfleteroporodrilusin the
Lookout”). southeastern states has now been extended, the lgghus
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Figure 20. Known distribution of Heteroporodrilus and Plutellus species in relation to the Murray-Darling Basin.
(Background map courtesy of the Murray-Darling Basin Commission). Abbreviations: H.bi—Heteroporodrilus
bitenax; H.bo—H. bongeen; H.ca—H. canaliculatus; H.di—H. dioecius; H.do—H. doubei (note: H. clarkei and H.
minyoni occur nearby); H.ed—H. editus; H-hi—H. hirthi; H.ka—H. kaputar; H.me—H. mediterreus; H.nam—H.
namoi; H.nar—H. narrabri; H.ox—H. oxleyensis; H.sh—H. shephardi; H.sl—H. sloanei; P.bar—Plutellus
barringtoni; H.tr—H. tryoni; P.buc—Plutellus buckerfieldi; P.het—P. heteroporus; P.man—P. manifestus. (Details
of distribution of Queensland species are given in Blakemore, 1994b).

previously been found to be particularly diverse in southern
Queensland where three or four species can often be obtained
in the same sample from certain sites (Blakemore, 1994b).
Considering biodiversity “hotspots”, the current study
appears to show that the Mt Warning locality, with more
than six natives, has most variety. However, meaningful
conclusions on regional biodiversity remain elusive given
the present patchiness of survey—perceived diversity still

relates largely to collection effort (which has tended to centre
around populous areas), and to taxonomic treatment rather
than to the actual situation. This deficit is graphically
illustrated in the huge unsampled voids that isolate the
known distribution points of Heteroporodrilus in the
massive Murray-Darling basin (Fig. 20). For this reason
the keys to species given above can only be considered
provisional: numerous additional species undoubtedly await
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discovery and description. A remedy to this wowduire  Blakemore, R.J., & T.J. Kingston, 1997. Opisthogastarthworms
more strategic survey from unrepresented regioms an (Megascolecidae: Oligochaeta) and allied form®ithawestern
habitats at those times when earthworms are méiseac _ TasmaniaJournal of Natural Histong1: 1683-1708.

as indeed had been assiduously undertaken by EdrEasBoardman, W., 1932. Some earthworms from Queensland

in 1983. The delay in formal description of thisleotion Memoirs of the Queensland Musen 125-130.

exemplifies the need for concurrent taxonomic work Dyne, G., 1981. Three new species of the earthwgemus
xemplin u X IC WOrK. Plutelluss. strict. from NSW and QueenslaiMemoirs of the

Queensland Museuf®(3): 373-379.
Dyne, G., 1984 Systematics and Zoogeography of Australian
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