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ABSTRACT. This paper describes 15 new and five known endemic earthworm species, and provides
keys to New South Wales genera. Two new speciekitdllusrequire expansion of the generic diagnosis

to allow species with short stalks to the calciferous glands (always subordinate to the plesiomorphic
tubular prostates that characterise this genus and distinguish Hé&@moporodrilug. ForVesiculodrilug

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

Syntypes oHeteroporodrilus canaliculatug-letcher, 1889) anHl. mediterreugFletcher, 1887b)
are rediscovered, lectotypes are designated, and these species are redescribed. Six new species are
added tdHeteroporodrilusrequiring the generic diagnosis to be amended to accept calciferous glands
that are stalked, sessile, or annular. Intermittent nephropore alternation to mid-setal lines, once thought
diagnostic only oH. shephard{Spencer, 1900), is reported in several other species. The close affinities
amongst heteroporodrilids widely distributed in New South Wales, Queensland, Victoria and South
Australia is accounted for by fluvial transport along the river systems such as the Murray-Darling.

New material oCryptodrilus fastigatu§letcher, 1889 is described and a congeneric species proposed,
allowing explanation of the intraspecific variation in their male fields: The pore-like “genital markings”
are actually modified nephropores that function for excretion, rather than copulation. One species of
Megascolidefrom Bago-Maragle State Forest is newly described; variation in forms of tubular prostates
is briefly considered in remarks following this species’ description. Two new species are added to
Notoscolexand one new speciesigaster

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

Australian native earthworms belong to the Acanthodrilidae, Wales, complementing a paper (Blakemore, 2000) that dealt
a relatively primitive family now predominantly confined only with the genusAnisochaeta The methodology

to the northerly regions (Blakemore, 1997b), and the employed in both these studies is similar as much of the
Megascolecidae which is both more derived and morematerial examined was from Easton’s 1983 NSW Collection
widespread. This paper considers various megascoleciét the Australian Museum, Sydney. Many unidentified
genera from the southeastern states, especially New Soutépecimens in this collection were found to be new species
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requiring description. The opportunity was also had tdaxonomic nomenclature, in which the plesiomorphic
inspect type material of described taxa of earlier workersharacter states are tubular prostates, holoic nephridia, and
that are housed in the Australian Museum. Additionalumbricine setae. Any derivation from these basic states are
material was mainly from specimen identification requestsonsidered apomorphies. Characters of the digestive system
to the author relating to ecological, agronomic or(position and development of gizzard, calciferous glands
conservation studies. and intestine) are of secondary taxonomic importance.
There are various systems of higher level classificatioAustralian native species characteristically have one or more
currently in use, those that are most widely accepted oweesophageal gizzards in or near segment 5.
much to the “classical system” (as defined by Gates, 1959: The following key to native earthworm genera in NSW
235), devised by Michaelsen (1900) as adopted big only preliminary, pending revision of genera from other
Stephenson (1930) and extended by Sims (1982) (see Leée@jstralian states and from New Zealand (currently in prep-
1994). In the current paper the arrangement of genera largelyation by the author). Information and lists of exotic species
follows Michaelsen (1907), updated for the most currenknown from Australia are presented by Blakemore (1999).

Preliminary key to native earthworm genera of New South Wales

1 Pores from two pairs of tubular prostates on 17 and 19 (or one
pair on 17) separate from male pores on 18 (or on 17):
ACANTNOANTIAAE ...cooeiiiiiii e Diplotrema

—— Pores from tubular to racemose prostates combined with male
pores 0N 18: MegasCOIECIAAE ..........ceieiiiiiiiie it e e aee e e e 2.......

2 Prostates tubular (i.e., glandular part elongate with simple
(0] o] = T Tod g =To B o= 1o = ) RO PRSP 3

—— Prostates tubuloracemose (i.e., elongate but with incised surface
and central canal receiving canalicules) or racemose (i.e., lobular
with branching or ramifying canal SYSIEM) .........uuiiiiiiiiiiiie e 9

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

UL ) ettt e e e e a b bt — 1 4
—— Meroic (i.e., nephridia more than one pair, at least in fore-body) .................. Megascolides
4 Lumbricine (i.e., 8 SEtae Per SEGMENL) ....cccoi it e B
—— Perichaetine (more than 8 setae, at least in mid- or hind-body) ...................] Diparachaeta
5 Nephridia absent from anterior until c. segment 13 (littoral) .....................oo. Pontodrilus
—— Nephridia present from anterior (terrestrial Or SEMIi-AQUALIC) ..........uuuururmmiiiiiiiiiiiiiieieeiieeee e 6
6 Male pores (and spermathecal POres) PAIred ..............uueeuiiieiiiiiiiiiiii e 7
—— Male pores and spermathecal pores unpaired..............c.eeeveeeieeeieieiiieiiennennn. Fletcherodrilus
7  Nephridia vesiculate (i.e., with ducts dilated to form terminal

o] F=To [0 =] ) IO PP TP TRURRRRRRP 8
—— Nephridia aVESICUIALE ........ccoiiiiiiiiiiiie e Graliophilus (mostly

inWA?), Simsia(Vic.), or Hiatidrilus/Sebastianus
(mostly in Qld)—hese genereequire resolution.

8 Nephridia exiting with regular alternationdto b lines ............coooiiiiiiin, Plutellus
—— Nephridia without regular alternation ............ccccooooiiiiiiiiiiiii e, Vesiculodrilus

9 Holoic (i.e., nephridia one pair per segment, excluding
PRAIYNGEAI TUFLS) ...t e e e e e e—— 10



Blakemore: native earthworms 189

—— Meroic (i.e., nephridia more than one pair, at least in fore-body) ..........ccccceiviiiiiicii, 13
10 Lumbricine (i.e., 8 Setae Per SEGMENL) .....ccoiiiiiiiiie it 11.........
—— Perichaetine (more than 8 setae, at least in mid- or hind-body) .........cccoiiiiiiiiiiiiiii e, 12
11 Nephridia avesSiCUIALe .........cccoiiiiiiiiiii e Zacharius(NSW)

or Woodwardiella(in WA, Vic.).
—— Nephridia vesiculate with regular alternatiordito b lines ............cc.cocueee Heteroporodrilus
12 Gizzard well developed (in segment 5) ................ Perionychellaor Terriswalkerius(in Qld).
—— Gizzard rudimentary .........cccccuuviiiiiiiieeee e Perionyx(not native to Australia).
13 Lumbricine (i.e., 8 Setae Per SEOMENL) .....cooiiiiiiiiiiiieie et 14.........

—— Perichaetine (i.e., more than 8 setae, at least in mid- or hind-

(0070 ) IO SO 18
14 Gizzard single (in, or adjacent to, SEgMENT 5) ......ooiiiiiiiiiiiiiiee e i, 1
—— Gizzards in two or three segments (DEIWEEN 4—7) ... 16
15  Nephridia QVESICUIALE .........cooiiiiiiiiiei e Notoscolex
——— Nephridia VESICUIALE ... Cryptodrilus
16 Two or three gizzards, dorsal POreS PreSENt ........ccoooiiiiiiiieeiiiiiie e AR 1
—— Three gizzards, dorsal pores absent ... Perissagaster
17 Spermathecal pores (two pairs) intersegmental................eeeeiiiiiiiiiniiin, Digaster
—— Spermathecal pores (three pairs) segmental .............ccccooiiiiiiiiiiiiiiinnld Didymagaster
18 Gizzard in segment 5 (0OF adjaCent) ........oooeiiiiiiiiiiiiiiiieeeeeee e Anisachaeta
—— Gizzard in segment 8 ........cooooiiiiiiiie non-native pheretimoids (see Blakemore, 1999).
Methodology and abbreviations to the observers point of view (lhs—left hand side; rhs—

right hand side). The clitellum is shaded and other structures
Methods and terminology are similar to those in Blakemoref taxonomic significance are shown in the figures (these
(2000). Segments are counted from the anterior in Arabigre labelled in Fig. 1). All specimens were sketched in the
numerals (female pores are on 14 and male pores on 18anthor’s usual style using a camera lucida, and all scale
megascolecids, unless counts are reduced by suppressi@rs are 1 mm.
of anterior segments); intersegments are designated by aNotes on distribution and habitat follow each species’
slash (e.g., 1/2); variations are shown by a comma and randescription—these are intended (along with the morphology
by a dash (e.g., 3,4-5). Setae, counted from the ventralnd gut contents) to give some indication of ecological
most on each side, have lower case letters @lg.c J;  strategy and species associations, as well as to assist
variations are shown by a comma and range by a dash (efigldworkers locate further material.
a,b-0); setal lines refer to longitudinal setal series. In Abbreviations: AM—Australian Museum, Sydney;
lumbricine species, the relative position of the four setaBNIC—Australian National Insect Collection (CSIRO
on one side of segment 12 are figured. Dissection is bdgntomology, Canberra); NMV and MOV—formerly
dorsal incision longitudinally, the specimen being pinnedNational Museum of Victoria, now Museum of Victoria,
on a wax tray while immersed in ethanol. While mostMelbourne; SAM—South Australian Museum, Adelaide.
features and anatomical details are symmetrical, where thelderefers to holotype, N to neotype, P to paratypes and S to
differ on one side to the other the description always refeigpecimens.
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Systematics results Plutellus heteroporu®errier, 1873, from Port Macquarie
and Barrington Tops, central NSW.

Plutellus hutchingsadamieson, 1977 from Lord Howe
Island.

PlutellusPerrier, 1873: 250; Michaelsen, 1900: 163, 1907: 159Plutellus manifestug-letcher, 1889: 1538) from Waterfall,
Stephenson, 1930: 833; Jamieson & Nash, 1976: 45; Dyne, Royal National Park, and Bulli, in southern coastal NSW.
1981: 96; Blakemore, 1994b: 35. (Syntypes, AM W1371).

GenusPlutellus Perrier

Diagnosis Setae lumbricine (i.e., eight per segment). Male Species inquirendum
pores on 18 combined with pores of tubular prostates.
Gizzard well developed in 5; four pairs of extramuralp|ytellus rubengFletcher, 1887a: 381) from Mt Wilson,
calciferous glands present in 10-13 on long, Br ( BJye Mountains, NSW.
buckerfield) short, stalks. Nephridia vesiculate holoic (i.e.,
one pair per segment with terminal dilations of the ductg);stribution . Central and southern coastal New South
forming large bladders); nephropores in anterior in setal \yajes. (Lord Howe Island). Perrier supposed his type series
or ¢ lines then, after segments 5-7, alternating regularlyas from Pennsylvania, but the locality is now known to
from d to b lines. Spermathecae five or fewer pairs withpe Aystralian in coastal New South Wales, in the vicinity
single, uniloculate diverticulum. of Port MacquariéGates, 1972: 38; Blakemore, 1994b:
) ) 35-37; see also Distribution and habitat undber
Type speciesPlutellus heteroporuBerrier, 1873, from Port barringtoni below).
Macquarie and Barrington Tops, central NSW. (Types in  North American species &flutelluswere 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 afeteroporodrilus
Plutellus buckerfieldn.sp. from Namoi Rv., Gunnedah, NSW. below.

Key to the known species oPlutellus

1 Spermathecae five PAIIS ........ooiiiiiiiiiiei ittt e et e e e st e e e s s meeemmne e 2.
——— SPErmMatheCae fOUN PAIIS ... ..ueiii ettt e e s bt e e e s s e 3

2 Spermathecae five pairs in SAINeS ............occvveiieiiiiiieen Plutellus heteroporus
—— Spermathecae five pairs in SEAINES ........cc.eeeeiiiiiiiiiiie e, Plutellus hutchingsae

3 Last hearts in 13; penial setae present; calciferous glands on
SO STAIKS ..o P..buckerfieldin.sp.

—— Last hearts in 12; penial setae absent; calciferous glands on long

LS 2211 PP 4
4 Spermathecal pores Mid-VeNtral ... P..manifestus
—— Spermathecal pores lateral of s@#hes ... P..barringtonin.sp.
Plutellus barringtonin.sp. figured and dissected)ARATYPES ANIC RB.98.2.4, (P1), same
details as H, (aclitellate mature, damaged in mid-body, dissected);
Figs. 1, 20 AM W24411, (P2), same details as H, (subadult, dissected); 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.1983; labelled, “Jdext€rnal 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”, (complete maturemm: 80 (H), 60—74 (Ps). Width: c. 2-3 mm. Segments: 158
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(H), range 147-196 (Ps). Colour: unpigmented, mid-body
almost translucent, clitellum russet. Prostomium: narrowly
tanylobous. Clitellum: ¥213-%218 (pale ventrally in %217—
%,18). Dorsal pores: possibly in 10/11 but not definite till
13/14, as white dots on clitellum and small afterwards (H);
from 7/8 (P1-3). Setae: small 8 per segment in regular rows.
Nephropores: at anterior margin of segmermtlines in 2,

7 (rhs) then with regular alternation;drdines in 3—6; irb

lines 7 (Ihs) then with regular alternation (H). Spermathecal
pores: on small papillae in 5/6/7/8/9ab lines but closer

to setala lines. Female pores: paired on 14. Male pores:
paired on wide mounds @b lines on 18. Genital markings:
paired, presetal sucker-like discsah lines on 10 (H) or

10 and 11 (P1-3); more ventrally paired in 17 and 19 but
postsetal and presetal, respectively; (plus in P1 only) smaller
paired postsetal discs medianaafin 19 and 20.

Internal anatomy. Septa: 5/6—10/12 slightly thickened.
Gizzard: large muscular barrel in 5. Oesophagus: paired
reniform calciferous glands ventrolateral on long stalks in
10-13 (i.e., four pairs); valval in 14. Nephridia: vesiculate
holoic, bladders elongate in anterior, more sub-spherical in
posterior, position alternating with nephropores. Vascular-
ization: large dorsal blood vessel single onto gizzard; hearts
paired in 10—12yeak supra-oesophageal vessel seen in 11—
13 only. Spermathecae: four pairs in 6-9, bulb-like ampulla
on equally long thick duct, narrow long-stalked ectal
diverticulum with dilated terminal bulb (inseminated). Male
organs: holandric, iridescent testes and funnels in 10 and 11,
seminal vesicles small paired in 9 and 12. Ovaries: compact in
13; small ovisacs in 14. Prostates: tubular in 18—19, duct slight
(H) to strongly dilated (P1), vasa deferentia join at junction of
gland and duct; penial setae not found. Intestine: origin 15; no
typhlosole; gut contains fine yellow soil.

Remarks. Although there is slight variation in position of
dorsal pores and genital markings in the paratypes, all
specimens are regarded as conspecific as the dissected
specimens agree internalRlutellus barringtonihas four
pairs of spermathecae in segments 6-9 ashawanifestus
and P. buckerfieldi In P. manifestushowever, the
spermathecal pores are mid-ventral and remarkably close
togetherp setae converge on either side of the male pores
and the distribution of genital markings differs. Differences
from P. buckerfieldiare given in the description of this
species below. The major differences frBheteroporus

are four, rather than five, pairs of spermathecal pores that
are closer to setallines, rather than setalines, and longer
spermathecal diverticula.

Etymology. Named after the type locality.

Figure 1. Plutellus barringtonin.sp., ventral view of holotype Djstribution and habitat. Barrington Tops National Park
with dorsal view of prostomium; spermatheaasitu; nephridial s an elevated, forested plateau north of the Hunter River
bladders in segments 9 Ihs, 16 rhs; tubular prostates and vaggy ¢ 150 km inland from the Port Macquarie type-locality
deferentia in 18 (penial setae are absent). Abbreviations: ampz piutellus heteroporugn the current study, specimens of

spermathecal ampulla; diva—spermathecal diverticulum; g.m.— i
genital marking: neph—nephridium (to nephropore); peri—P' heteroporugviz. AM W24416-24417, ANIC RB.98.2.9—

peristomium; pro—prostomium; sp—spermatheca (opens t¢0) were found sympatrically with barringtoniin material

spermathecal pore); pr. d.—prostatic duct (opens to male poredollected by Ed Easton from Junction Holes, Barrington
pr.g.—prostatic gland; v.—vasa deferentia. Scale 1 mm. Tops. Also found in the Easton collection from the vicinity
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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 is
actually a tubificid (pers. obs.).

Plutellus buckerfieldin.sp.
Figs. 2, 20

Material examined. HoLoTYPE ANIC RB.97.3.3 (H), from clay
riverbanks of Namoi River, near Gunnedah, central NSW,
specimen donated by J.C. Buckerfield, labelled “Coll: Brian
Dawson (‘Active Earthworms’), Grovers Lane, Glen Innes, NSW
2370, 22.iv.1994", (complete mature, figured and dissected).
PARATYPES: none.

External features. Body faintly dorsally canaliculate
throughout. Length: 170 mm. Width: ¢c. 6 mm. Segments:
203. Colour: body grey, dorsum tlines darker slate;
clitellum puce. Prostomium: tanylobous, dorsally furrowed.
Clitellum: weak ¥13-17. Dorsal pores: vestigial in 6/7, open
from 7/8. Setae: 8 in regular series. Nephropores: at anterior
margin of segments idlines in 2—4; ventral of lines in 5

and 6 (rhs); irb lines with regular alternation from 6 (lhs)

or 7 (rhs) and il lines from 7 (lhs) or 8 (rhs); but by final
third of body alternations become symmetrically aligned
in each segment. Spermathecal pores: small in 5/6/7/8/9 in
setalalines. Female pores: paired just anteromedian to setae
a on 14. Male pores: aligned with setalines on small
papillae on 18. Genital markings: paired, presetal in line
with spermathecal pores in 9-12; paired, postsetabin
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 ofcanaliculate prostomium; spermathecae;
Gizzard: in 5 muscular tapering barrel. Oesophagus: paird§Phridial bladder in 13 rhs; tubular prostate and penial setae in 18.
reniform calciferous glands ventrolateral on short ducts>¢a/€ 1 mm.
almost sessile in 10-13 (i.e., four pairs); valvular in 14— o o )
1515. Nephridia: vesiculate holoic with bladders elongat€haracterization, always subsidiary to tubular prostates, in
in anterior and ocarina-shaped in posterior, alternating ithe generic diagnosis above)utellus buckerfieldnas four
position with nephropores. Vascularization: dorsal bloodPairs of spermathecae and four pairs of calciferous glands,
vessel Sing|e; hearts paired in 10-13; Supra_oesophagéﬁ havéd>. manifestuandP. barringtoni However, in these
vessel seen in 10—-13 with connectives to hearts aratter two species the last hearts are in 12, they lack penial
calciferous glands. Spermathecae: four pairs in 6-9, taperifgtae and dorsal canaliculation, and the genital markings
ampulla on almost equally thick duct with long stalked ectafliffer. There is a gradation in position of spermathecal pores:
diverticulum having dilated terminal bulb (iridescent). Malemidventral inP. manifestusn setak lines inP. buckerfield;
organs: holandric, iridescent testes and funnels in 10 art@teral ofalines inP. barringtoni and (with an extra pair in
11 invested in mucus; seminal vesicles paired, racemose4/P) inb lines inP. heteroporusThe male pores of these
9 and 12, latter pair with many small nodules. Ovaries: farspecies diverge correspondingly.
shaped composed of numerous minute egg-strings in 13;
no ovisacs found in 14. Prostates: tubular in 18-19, vaggtymology. Named after John Buckerfield of Adelaide.
deferentia attach at junction of gland and thickened duct;
long and fine penial setae overlie duct. Intestine: from Y 19istribution and habitat. Gunnedah, on the banks of the
especially dilated to 17; no typhlosole; gut contains grittyNamoi River, is about 250km inland from the NSW central
organic soil and plant remains. coast. Introduction of these worms, collected at Gunnedah,
into paddocks on clay soils of a property in Glen Innes was
Remarks. Plutellus buckerfielddiffers from other known made in an attempt to improve soil structure and pasture
members of the genus in the reduced stalks to the extramupeibduction (B. Dawson, pers. comm., 7 October 1998). It
calciferous glands (requiring the introduction of thisis not known whether the introduced specimens survived.
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GenusVesiculodrilusJamieson expanded: Firstly, to accept species with nephropores in
irregular series as found iesiculodrilus tasmanianus
VesiculodrilusJamieson, 1973: 224. (Fletcher, 1887b) following the present author’s discovery
Perionychella (Vesiculodrilus)amieson, 1974a: 216. of spermathecal diverticula in the Museum of Victoria
Pinguidrilus Jamieson, 1974a: 268ew synonym lectotype (Blakemore, in prep.)—thereby removing

) ) o ~ustification for the monotypic gen®nguidrilusJamieson,
Diagnosis Setae lumbricine. Male pores on 18 COmb'nedl974a. Secondly, to accept species with fewer than the five
with pores of tubular prostates. Gizzard in 5; extramurapairs of spermathecae diagnosed by Jamieson (1973).
calciferous glands absent (rudimentary annular glands mayeyeral Tasmanian species have fewer than five pairs of
be present); typhlosole absent. Nephridia vesiculate holoigsermathecae, but the nephridial states of such species from
(i.e., one pair of tubules per segment with terminal dilation§/ictoria have yet to be determined.
of the ducts forming large bladders); nephropores in a single Characteristics of holonephry, lumbricine setae and
row on each side neatines or sinuous inlines and above. typylar prostates are all plesiomorphic states shared with
Spermathecae five or fewer pairs each with singlegraliophilus Jamieson, 1971, its possible junior synonym
uniloculate diverticulum. Penial setae present or absent. Hjatidrilus Jamieson, 1994, and witGebastianus

Blakemore, 1997b, indicating the relatively primitive nature
Type speciesCryptodrilus frenchiSpencer, 1892 from of these genera. However, the type species of these latter
Croajingolong, Victoria. (ROTYPE newly designated: three genera lack nephridial vesicles whereas these
AM W1289). _ _ _ structures invariably occur Mesiculodrilus Possibly this

There is some confusion with the type species of thigharacter is apomorphic iesiculodrilus although the
genus. Jamieson (1973) considered the NSW specimeRgsiculate state is found in the more primitive family
on which he based the genus, to agree WitHrenchi  Acanthodrilidae in some species endemic outside Australia.
Spencer. However, comparison of these NSW specimeiRelated genera in the eastern subregion of mainland
with the neotype df. frenchias described below demonstratesaustralia arePlutellus which, unlike Vesiculodrilus has
that they are not Conspecific. Nevertheless, the neotype of regu|ar alternation of nephropores and extramural
frenchihappens to agree with the genus as defined, in particulgéiciferous glands, anfletcherodrilusMichaelsen, 1891
by having vesiculate nephridia (previously unmentioned byhat typically has unpaired male and spermathecal pores.
Spencer). The type species is herein fixed (under Article 70Species with holonephridia (with or without bladders) but
of the Code, ICZN, 1999) d&3ryptodrilus frenchSpencer,  attaining greater than eight setae (the perichaetine condition)
1892 misidentified with/esiculodrilus nivalis.sp. in the  are assignable tBiporochaetas.str. if they have tubular
original designation by Jamieson (1973). prostates, or tBerionychellas.str. if their prostates are other

than tubular (i.e., tubuloracemose or racemose). (A recently
Included species Three NSW species, all from Mt. proposed Queensland gendgrriswalkeriusJamieson,
Kosciuszko region, ar&esiculodrilus nivalisn.sp., 1994, on the justification presented, appears to subsume
Vesiculodrilus purpureugamieson, 1973 [probably a junior the characteristics of either of these two prior genera, and
synonym ofV. victoriae(Spencer, 1892)], andesiculodrilus  therefore its included species should probably be reallocated
vallis n.sp. Of the Victorian species includedesiculodrilus  to Diporochaetaor Perionychelladepending on whether

by Jamieson (1973: 22B)egascolides tisdalaindM. volvens  they have tubular or non-tubular prostates, respectively).
both of Spencer, 1900, have setae reputedly increasyand

8 per segment (i.e., perichaetine) which would place them
in DiporochaetaBeddard, 1890. Similarly, several
perichaetine species from Tasmania, Victoria and .
Queensland listed undBerionychella (Vesiculodrilug)y Fig. 3a,b

Jamieson (1974a: 222) are excluded fiewiculodrilusas _ _ ,

defined above. Complete lists of species are curren";l_grymc’d”'“S frenchiSpencer, 1892: 135-136, figs. 10-12, 66.

. : ‘g egascolides frenchiBeddard, 1895: 493.
precluded by lack of information on nephridial states from, = "< frenchi-Michaelsen, 1900: 175.

S(_)me_ earlier descrip;ions. Checking of Victorian SpeCieﬁlon Vesiculodrilus frenchgsensu Jamieson, 1973: 225-227, fig.
with five or fewer pairs of spermathecae for presence or za; nonCryptodrilus frenchiSpencer, 1892sensuwamieson,
absence of nephridial ddders is beyond the scope of the 1974a: 221-222; nowesiculodrilus french{Spencer) sensu

present work; however, studies by the author have identified Jamieson, 1974a: 222; ndterionychella (Vesiculodrilus)

Vesiculodrilus frenchi(Spencer, 1892)

10 known and approximately 50 new speciégesiculodrilus frenchisensu Jamieson, 1974a: 221-222.
from Tasnania that comply with the diagnosis above
(Blakemore, in prep.). The specimens described by Jamieson (1973) do not agree

sufficiently with Spencer’s species to be considered conspecific
Distribution . Tasmania, Victoria, southern New South Wales(seeVesiculodrilus nivalisi.sp. below). In his synonymy, Jamieson
(1973) has also confus@yptodrilus frenchiSpencer, 1892 with
Remarks. Retained as a subgenus ®érionychella Perichaeta frenchiBpencer, 1893.
Michaelsen, 1907 by Jamieson (1974a) and reassigned to
Diporochaetaby Jamieson (1976Yesiculodriluss herein  Material examined. NEOTYPE AM W1289 (N), part of
restored to its original generic rank in recognition of itsthe Fletcher Collection presented to the Australian Museum;
morphological distinctness. The generic definition isthe sample jar contained a metal tag “W1289" plus three
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Figure 3. a, Vesiculodrilus french{Spencer, 1892), after Spencer’s original figure 10/asjculodrilus frenchi
(Spencer, 1892) ventral view of neotype with dorsal view of sectioned prostomium, spermiatbgaagephridial
bladders in 8 rhs and 23 rhs; both sets of prostates in 18—-21, 22 with penial setae remaining only on Ihs. Scale 1 mm.

labels: ‘Plutellus frenchi(Sp.)” [in pencil in Fletcher's inclines. Spermathecal pores: at anterior of segments near
hand?]; “W1289Plutellus frenchi/ Croajingolong, 4/5-8/9 inabjust lateral ta@ lines (“just on the very anterior
VICTORIA / Pres: J.J. Fletcher”; “AM W128Biporo- boundaries of segments 5-9, at the level of the interval
chaeta frenchi Locality: Croajingolong, Vic. / Pres: J.J. between the inner couple of setae”, Spencer). Female pores:
Fletcher / Id: by E. Easton, '83". Two specimens were paired on 14. Male pores: at centres of small mounds at
originally present, plus a middle fragment of a third 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 paired pinched
specimen with metal stud in tail (part of metal tag?) ellipses with pore-like centres at anterior of segments just
described and figured here is designated the neotype (N)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, is designated6/17-19/20 (S1) (cf. between 16-21,22 Spencer) paired
specimen (S1) (see Remarks below). intersegmental markings, &b lines anterior to male pores,

in alines posterior to male pores, each conjoined by tumid
External features (compared with Spencer’s type furrows.
description). Body circular in section, fairly stout. Lengths
mm: 85 (N), 80 (S1) (cf. 75 Spencer). Width: 5—6 mm (cf. Internal anatomy. Septa: 5/6 thin to base of gizzard, 10/11/
c. 4 mm Spencer). Segments: 113 (N), 103 (S1). Colour:12 slightly thiclkened. Gizzard: compact muscular in 5
uniform light brown in alcohol, clitellum only slightly but displaced to appear in 6 (removed from S1) (cf.
darker. Prostomium: tapering epilobous; peristomium “small in 6", Spencer). Oesophagudlated in 12-14
ventrally cleft. Clitellum: 14-16. Dorsal pores: from 4/5. perhaps forming rudimentary annular calciferous glands (cf.
Setae: 8 in regular rows except final 16 (N) or 30 (S1) “vascular swellings in 9-15, but no true calciferous glands”,
segments where all but segdines irregular. Nephropores: Spencer). Nephridia: vesiculate holoic, bladders elongate;
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pharyngeal tufting not noted. Vascularization: dorsal bloodMegascolides (= Notoscolex) cameroni, Perichaeta (=
vessel (damaged by dissection, where visible) single; laginisochaeta) frosti, P. goponmuakd, probablyCryptodrilus
hearts in 12, supra-oesophageal vessel 8-%13 (dittlubius For this last species, Jensz & Smith (1969: 87) reiterate
Spencer). Spermathecae: five pairs in 5-9 (in botlspencer’s statement “This probably comes from Croajing-
specimens, those from 9 rhs removed and missing from jalong” but the distinct locality other than Victoria is not noted;
large saccular ampulla on tapering duct with medium-sizethey also report that the types of the other species were collected
diverticulum ectally. Male organs: holandric, iridescentat Croajingolong in January 1889, during an expedition of the
testes and funnels in 10 and 11; seminal vesicles pairé&deld Naturalists’ Club of Victoria.

large posteriorly in 9, small posteriorly in 10, anteriorly in
12 (cf. in 9 and 12 Spencer). Ovaries: in 13 (only oviducts
found); ovisacs not noted. Prostates: tubular 18-21,22;
penial setae present (in N, rhs removed). Intestine: damagg
by dissection (both N and S1), origin perhaps near 16 (no
determined by Spencer); typhlosole absent; gut contains

mainly woody organic material. Material examined. HOLOTYPE 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. Det. B.
infected withMonocystis The material examined above Jamieson”; andCryptodrilus FrenchiSpencer, 1892 No. 89 one
agrees with Spencer’s original description. The only notablepecimen” [in Wood's hand], tagged “T36" (complete mature,
differences are slight variations in the distribution of genitapreviously dissected, and agreeing externally with Jamieson’s fig.
markings, the gizzard in the more normal position ir?A [of his Specimen 17] and mostly agreeing internally with
segment 5 rather than in 6, and the presence of small semif@fnieson’s description [of his Specimen 47], especially in the
vesicles in segment 10 as well as in 9 and 12 (althou ulti-diverticulate form of one spermatheca). There is some

Iv the “fi h d” pair in 9 sh ins fi nfusion with Jamieson’s “Specimen” numbers, descriptions, and
only the “lnger-shaped” pair in 9 SNOWN 1IN SPENCer, N9 yegistrations. It is deduced that Jamieson’s “Specimen 1" and

12). Newly recorded here are the presence of nephridiaspecimen 47 are variously the same as the previously dissected
bladders and of penial setae, and the absence of a typhloselgecimen, “Specimen 3", herein designated the holotype (H).

(In his preliminary notices, Spencer [1892: 130] purposelyararyres AM W4692, from same sample, labellagryptodrilus
refrained from recording these structures). FrenchiSpencer, 1892 No. 87 one specimen” [in Wood’s hand],
Spencer (1892: 135) was ambiguous regarding thi@gged “T34” (complete mature, length = 140 mm, undissected
location of the posterior genital markings: “Patches on eadpt cuticle removed and cut in mid-body)—probably Jamieson’s
side of the body at the level of the interval between the>Pecimen 2, here designated paratype (P1). AM W4691, from
inner couple of setae from segments 16-21. Each patch (§me sample, labelle€Ctyptodrilus FrenchiSpencer, 1892 No.

Vesiculodrilus nivalisn.sp.

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

. one specimen” [in Wood’'s hand], tagged “T35” (mature
composed of a small part of two contiguous segments a sterior amputee; previously undissected now desiccated and,

t.he pa',r,s are united across the mid-ventral line by glandul Espite re-immersion in ethanol, of little use)—possibly Jamieson’s
ridges.” They may thus be interpreted as occurring betweeRpecimen 17, here designated paratype (P2). Additional

abin 16/17-20/21, although Spencer (fig. 10) shows theraterial—Jamieson’s “Specimen 4” from the same site, lodged at
in 16/17-21/22 narrowing posteriorly. (Similar ambiguity CSIRO Department of Soils (= Division of Land and Water), Glen

occurs in the description and figure of his preceding specie®smond, Adelaide, not located.

Vesiculodrilus tanjilensigSpencer, 1892)).

Jensz & Smith (1969: 87) were unable to locate typ&xternal featuresfrom Jamieson (1973) and reinspection
specimens in the Spencer Collection at the Museum aff type-series. Body faintly canaliculate dorsally in
Victoria. Documentation is lacking (e.g., no inventory norforebody. Lengths (mm): 120 (H), 140 (P1). Width: c. 5
labels in Spencer’s hand), but the material examined abowem. Segments: 112 (H). Colour: pale; clitellum buff.
is probably part of this missing type-series because, apdProstomium: tanylobous; peristomium ventrally cleft.
from their close morphological agreement, the labellindClitellum: 14-16. Dorsal pores: minute in 3/4, open from
shows they are identified from the type-locality. Moreover4/5. Setae: 8 in regular rows except on tail. Nephropores:
some other missing material has been located during thiees? Spermathecal pores: minute at anterior of segments
present study in Spencer’s associate Fletcher’s donationtear 4/5-8/9 in setal lines. Female pores: on 14 near
the Australian Museum (e.gMegascolides diaphanus lines. Male pores: equatorial on small moundabrines
Spencer, 1900, see under this genus’ Remarks below; see 18. Genital markings: on 9-11 (H) or 10-11 (P1) small
alsoHeteroporodrilus shephardielow). However, as itis sucker-like discs presetal ab lines; markings in 16/17—
not possible to prove indisputably that they are part of th20/21 (i.e., five pairs), ib lines in 16/17/18 and ia lines
lost type series (i.e., syntypes), and in absence of any other18/19/20/21.
known material, one specimen is here designated the
neotype (under Article 75 of the ICZN Code). Internal anatomy. Septa: 7/8-13/14 thickened. Gizzard:

large muscular in 5. Oesophagus: slightly dilated and
Distribution and habitat. Croajingolong National Park is vascularized in 9-15. Nephridia: vesiculate holoic, bladders
a large coastal reserve in East Gippsland, Victoria, borderirgjongate exiting irc lines; pharyngeal tufting absent.
NSW at its northern end. Species described by Spenc¥ascularization: dorsal blood vessel single; hearts in 9,10—
(1892, 1893) from the same locality along wittyptodrilus 12 with connectives to supra-oesophageal vessel in 9-13.
frenchi, were C. (= Vesiculodrilus?) gippslandicus, Spermathecae: five pairs in 5-9, elongate ovoid ampulla
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on short duct with small inseminated diverticulum ectally;(ANIC RB.95.30.1) ofNotoscolex montiskosciuskivom
(Jamieson states that 7 rhs spermatheca in “Specimen 8awpit at the Park entrance were sent for identification by
has several supernumerary pouches; | found this only inldz Wren of National Parks and Wildlife Service
rhs spermatheca of H, although some other rhs spermathe¢Béakemore, 1995)—these worms were being dug up and
had been removed and were missing from jar). Male organgsed as bait by anglers; aisisochaeta celmisiaas
holandric, testes and funnels iridescent in 10 and 11; semirtaported by Sims & Gerard (1985: 136)—one of the species
vesicles paired, elongate and sessile on posterior septa ad@viving introduction in the 1970’s into the Highlands of
and lobulated pderiorly in 10, and anteriorly in 12. Ovaries: Scotland in an attempt to reduce peat turf mats (see
as few chains of egg-strings in 13; ovisacs absent. ProstatBsakemore, 1999: 184; 2000: 3).

tubular, compact and much wound, occupying 17-19; penial

setae present. Intestine: origin in 17; typhlosole absent.

Remarks. The designation dfesiculodrilus nivaliss based Vesiculodrilus vallisn.sp.

on those specimens from Mt Kosciuszko that Jamieson Fig. 4

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

which, despite differences from Spencer’s account, hﬁlaterial examined. HoLoTYPE ANIC RB.97.3.5, Perisher

identified with Cryptodrilus frenchiand one of which he vajiey, Mt Kosciuszko, NSW, collected by Keith Vallard, “just
used as exemplar when erecting his genus. Major differencggove Perisher, in mountains’. Live specimen donated by Gerard
in Jamieson’s account of these Mt Kosciuszko specimerillespie of Queanbeyan, 5.iii.1997, (mature, complete, dissected
from Spencer’esiculodrilus frenchjas augmented above) and figured). RRATYPES: none.
are: larger size (120-140 mm cf. 85 mm); canaliculate
tanylobous prostomium (rather than epilobous); five pair&xternal features. Body faintly canaliculate dorsally after
of spermathecal pores in sadihes in 4/5-8/9 (erroneously clitellum. Length: 220 mm. Width: 15 mm. Segments: 132.
stated by Jamieson, 1973: 226 to be “in 4/5-7/8") ratheColour: (in life) dorsum dark gunmetal grey to flanks, brown
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 other differencenarkings pale; clitellum buff. Prostomium: closed
in genital markings. These gross morphological deviationspilobous; peristomium ventrally cleft. Clitellum: ¥213-
from Spencer’s species are confirmed by examination é£18. Dorsal pores: minute in 3/4, open from 4/5. Setae: 8
those of Jamieson’s specimens available for study (i.e., Al regular rows only in the anterior, after segmentd®1,
W4691-4693, Jamieson’s Specimens 1-3). In view of thines first become sinuous then other setal lines vary so that
redescription o¥. frenchiabove, and of the differences of by tail all setae are very irregular but still lumbricine.
Vesiculodrilus nivalisfrom this, it is therefore concluded Nephropores: just lateral af lines in anterior from 2.
that these two species are not conspecific. Spermathecal pores: minute at anterior of segments near 4/
Other mainland species with five pairs of spermathecas-8/9 in setah lines. Female pores: widely paired on 14.
areVesiculodrilus uncinatuéStephenson, 1933) that lacks Male pores: at centres of small mounds at interval just lateral
genital markingsyV. purpureusJamieson, 1973 (stated to of setala lines on 18. Genital markings: on 10 and 11 large
have setal ratios not differing significantly from his otherpaired hollowed sucker-like discs presetal just medidn of
Mt Kosciuszko specimens [0f. 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 and
and P1 apparently being interchangeable with an anterionidventral discs median ta-a within slightly swollen
amputee specimen, now in a private collection andommon field.
unavailable for study) and the closely simiarvictoriae
(Spencer, 1892), and its varieties, all of which have mediaimternal anatomy. Septa: 9/10-13/14 thickened. Gizzard:
unpaired markings; as well slsvallisn.sp. that is described large muscular cone in 5. Oesophagus: slightly dilated and
and differentiated below. vascularized in 9-16 but not forming calciferous glands.
Nephridia: vesiculate holoic, bladders elongate exitirgy in
Etymology. The namenivalis (Latin) means “snowy” or lines; pharyngeal tufting absent. Vascularization: dorsal
“of the snow” and refers to the Snowy Mountains and Snowplood vessel single onto pharyngeal mass in 4 but forming
River localities. segmentally doubled loops in segments 6 and 12 (at least);
hearts in 10-12 with connectives to supra-oesophageal
Distribution and habitat. Mt Kosciuszko, known from a vessel in 7-12. Spermathecae: five pairs in 5-9, large
single site: Alpine herbfield dPoa caespitosa, Celmisia saccular ampulla on small duct with small inseminated
longifolia, near the Snowy River at 6,200ft (1,900m). Foundliverticulum ectally. Male organs: holandric, testes and
with earthworm speciesGraliophilus woodiJamieson, funnels iridescent in mucus in 10 and 11; seminal vesicles
1973, Cryptodrilus fastigatug=letcher, 1889Notoscolex paired racemose, elongate and sessile on posterior septum
montiskosciuskoldamieson, 1973, andnisochaeta in 9, small posteriorly in 10, and small anterior rosettes in
celmisiag(Jamieson, 1973). The ecology of this communityl2. Ovaries: as several egg-strings in 13; ovisacs not found.
is reported by Wood (1974). Specimens of three of thederostates: tightly coiled tubular confined within membrane
species have recently been identified by the current authan 18; penial setae present. Intestine: origin in %17;
Cryptodrilus fastigatuss described below; specimens typhlosole absent; gut contains soil and organic matter.
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14-16; differences in the distribution of genital markings (eight
posterior pairs, rather than five pairs); its doubled dorsal blood
vessel; and an intestinal origin in ¥217, rather than 17.

More extensive doubling of the dorsal blood vessel is
described by Spencer (1892) in his Victorian species
Cryptodrilus (= Vesiculodrilus?) gippslandicuand
Diporochaeta willsiensisbut both of these species differ,
not least, in their arrangements of genital markings. Having
coiled, tubular prostates confined to segment 18 is found in
Vesiculodrilus tanjilensigSpencer, 1892), that also has
distinctly different genital markings.

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

Distribution and habitat. Perisher Valley, en route to the
summit of Mt Kosciuszko, has winter temperatures as low
as -22°C. Because large specimens, suth aalis often
maintain deep burrows, it is possible that this species
overwinters at depth. The live specimen was supplied in a
container with humic sandy soil and grass in the roots of
which were several tubificid microdriles (indicative of
waterlogged conditions).

GenusMegascolidesM’'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 pores from
tubular prostates paired on 18. An oesophageal gizzard in 5
or 6 (or 7?). Nepridia meroic, at least in the fore-body,
avesiculate or vesiculate, sometimes tufted anteriorly.
Spermathecae one or more pairs, each with a clavate
diverticulum. Typhlosole and calciferous glands present or
absent; intestinal caeca absent. Penial setae present or absent.

Type species Megascolides australi$f’Coy, 1878,
(synonyms:Notoscolex gippslandicuBletcher, 1887b;
Lumbricus australisvaillant, 1889) from Gippsland,

Figure 4. Vesiculodrilus vallisn.sp., ventral view of holotype \jctoria. (Syntypes AM W1253-1262).
with dorsal view of prostomium, spermatheciesity;

nephridial bladder in 15 Ihs; and Ihs prostate and penial setae .
in 18. Scale 1 mm. Included species

Megascolides acanthodriloidgdamieson, 1974a) from
Remarks. Vesiculodrilus valligliffers from the type species,  Tasmania;
V. frenchj in its larger size (220 mm vs. 75-85 mm); Megascolides australisl’Coy, 1878 from Victoria
spermathecal pores in seddines rather than just lateral of Megascolides bagomaraglensissp. from NSW;
this; larger and more lateral anterior markings and narrowddegascolides diaphanuspencer, 1900 from Victoria;
posterior markings (at least those in 15/16—-17/18,18/19Megascolides kendrickJamieson, 1971) from WA;
intermittently doubled dorsal blood vessel; and by having/legascolides maestidakemore, 1997a, from Tasmania,
the prostate glands coiled and confined to segment 18legascolides nokanenaensiéchaelsen, 1907 from WA,
AlthoughV. vallisis somewhat morphologically similar to Megascolides tenui@-letcher, 1889) from NSW.
V. nivalisfrom nearby Mt Kosciuszko, it differs: in its larger
size; by having epilobous, rather than tashdus, Twelve additional species from Tasmania are currently in
prostomium; clitellum extending over 213218, rather thathe process of formal description (Blakemore, in prep.).
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Species incertae sedis

Megascolides orthosticho(Schmarda, 1861) from Mt
Wellington, there is some debate as to whether this is Mt
Wellington in New Zealand, or in Tasmania.

Distribution . Victoria, New South Wales, Tasmania,
Western Australia, New Zealand (confined to the north of
North Island). Lee (1959) describes twenty-two known
Megascolidespecies fron New Zealand, but it appears that
several (especially those previously attributed to the genus
Tokeg have tubuloracemose prostates and therefore belong
in Notoscolex Indian species oMegascolideswere
transferred t&colioscolides, BarogastandTravoscolides

by Gates (1940). North American speciedMafgascolides
were transferred triloleirus 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 genu$)thephrus was proposed, but
not formally described by Spencer (1900: 33) for species,
like his Megascolides diaphanushat have only a few
nephridia per side. It is pertinent to the current study that
Australian Museum specimensMégascolides diaphanus
Spencer, 1900 from Dimboola, Victoria (AM W1274) were
unequivocally claimed by Jamieson (1972: 174) to be “type-
series”, indeed he designated one specimen the lectotypé
and others paralectotypes, whereas Jensz & Smith (1969
99-100) list Museum of Victoria syntypes as NMV G179
and state only that Spencer’s label was “Missing from the,
jar” (see also Remarks unddeteroporodrilus shephardi
below).

Megascolides bagomaraglensissp.

Fig. 5 Figure 5. Megascolides bagomaraglensissp., ventral view of
holotype with dorsal view of prostomium; spermathecae; and rhs

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

Forest, NSW, Bago-Maragle, Environmentally Sustainable
Management Project sample BM165, Sheet No. 8526 DGPS Long, g |ines within medianly conjoined elliptical darker rims

2%307D95|;°"\’F'QG ZO“%S?’ 'igg$12215AM%.Z°“e 5%’ Oﬁg\’?mipeé%n 18; small central boss often seen median to the pores
., Dr P. Ryan, 10.lii. , (mature, dissected and figure L . . . ’
PARATYPES ANIC RB.95.29.1 (P1-P3), Bago State Forest, southocital markings: on 13 several small papillae laterally

of Batlow, NSW (35°34'S 148°10'E), Phil Ryan, 13-17 Februar);irranged within large sunken pad surrounded by rim that
1995 (three mature specimens, P1 aclitellate, dissected; P@ncompasses setheb and extends to 13/14 (present but
clitellate, dissected; P3 aclitellate, in poor condition but agreeintgss developed in P1, P2); paired dark elliptical pads
superficially). postsetal ilbon 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: 174 (H). Colouinternal 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 thickened.
Prostomium: weakly tanylobous (H) or open epilobous (P1)Gizzard: large muscular tapering cone in 5 displaced to
faintly furrowed dorsally. Clitellum: (H, P2) 13,%213- occupy position of 6-8. Oesophagus: dilated and
17,%18. Dorsal pores: from 5/6. Setae: small, 8 in regularascularized in 13,14-16,17 but not forming definite
rows c-d widely spaced, almost equidistant widhd.  calciferous glands; valval in %218. Nephridia: vesiculate
Nephropores: small pores sometimes seen just latelbal of meroic as lateral bands of inter-coiled tubules, two, three
¢ andd lines on anterior margin of segments in anterioror more per side, ducts seen exiting Bndc lines orc and
Spermathecal pores: small at anterior of segments near 7¢8Bines, preseptal funnels not found; pharyngeal tufts in 2—
9in setah lines. Female pores: widely paired anteromedia. Vascularization: dorsal blood vessel single onto
to setaea on 14. Male pores: at centres of eye-like papillaggharyngeal mass in 4; hearts in 10-13 with connectives to
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supra-oesophageal vessel in 8—-13. Spermathecae: two pairs GenusHeteroporodrilusJamieson

in 8-9, large heart-shaped ampulla on thin spiralling duct

with ectally directed clavate diverticulum at junction of HeteroporodrilusJamieson, 1970: 106—109; Blakemore, 1994b:
ampulla and duct (duct and diverticulum often enclosed in 20-23.

membrane). Male organs: holandric, testes and funnels

iridescent in mucus in 10 and 11; seminal vesicles pairddiagnosis Setae lumbricine. Male pores on 18 combined
digitiform, elongate oposterior septum in 9 and anterior with pores of racemose or tubuloracemose prostates.
septum of 12. Ovaries: as several egg-strings in 13izzard well developed in 5; three to five sets of calciferous
vestigial ovisacs on anterior septum of 14. Prostateglands: paired extramural and ventrolateral, sessile or on
tightly coiled thickly tubular gland on short duct (no short stalks, the last pair in 13, ét.(bitenay annular in
central canal detectable in section, butrmtang side 10-13. Lasthearts in 12 or 13. Nephridia vesiculate holoic;
ducts not found either); penial setae absent. Intestine: origifephropores in anterior th ¢ or midbc lines, then, from

in ¥%18; typhlosole T-shaped from 20, becoming large anfl or 10 posteriorly, alternating regularly from one segment
c. 1 mm deep; gut contains fine soil with few grits ando the next ind andb lines. Spermathecae five or fewer
charcoal grains. pairs with single, or multiple diverticula.

Remarks. Characters separatingegascolides bago- Type speciesCryptodrilus tryoniFletcher, 1890, (synonym
maraglensisfrom other known members of the genus,Woodwardiella youngBoardman, 1932), from Milton,
are the arrangement of genital markings (especially thosgherwood, Oxford Park, Brookfield, Toowong, all are
in segment 13) and the distinctive shape of thé&uburbs in Brisbane; Somerset Dam, Binna Burra; Mt
spermathecae. Glorious; Mt Mee and Nambour, all in Qld. (Type material

The prostates are construed as tubular, albeit thicklyntraceable).
tubular with only a small central lumen, as there are no
ramifying side ducts or canalicules characteristic ofncluded species Six new species are described in the
tubuloracemose and racemose glands. Species silth ascurrent account, bringing the generic total to twenty-five
bagomaraglensisthat attain their large size by surviving species, as given in the key below. Blakemore (1994a,b)
for several seasons, possibly attain particularly thick glandésted and described 18 known species, plus one sub-species
as the columnar gland-cells regenerate from the peripherfieteroporodrilus shephard{Spencer, 1900armatus
This conclusion is extrapolated from the detailed descriptiodamieson, 1974b), and one dubious spe€egpfodrilus
of tubular prostate glands by Spencer (1888: 29-30, figletcheri Beddard, 1887). A subsequently described
29), Sweet (1900), and, especially, Stephenson (1930: 36@Queensland species was cursorily differentiated by Jamieson
372, figs. 152-153). (1995: 580) thus: Meteroporodrilus montiserrataés

In general, when regarding tubular prostates, the questidtistinguished from other species of the genus in possessing
to ask is whether they resemble the form of those found ifiour pairs of calciferous glands and three pairs of
the indisputably more primitive families (e.g., Acantho-spermathecae.” However, as previously shown (Blakemore,
drilidae), and in the primitive genera of Megascolecidad 994a,b) this combination of characters is also fourt! in
(e.g.,Pontodrilus, Plutellus, Sebastianussradations in incommodus(Jamieson & Nash, 1976) aril raveni
non-tubular glands may occur: they are either obviousl{Jamieson & Nash, 1976) as well asHn canaliculatus
racemose, especially where the duct branches external(¥;letcher, 1889)H. mediterreugFletcher, 1887b) and.
or tubuloracemose, where internal canalicules may be foursthephardi(Spencer, 1900). This latter species, redescribed

by sectioning. below, was divided into sub-species by Jamieson (1974b:
87) who stated:H. shephardbelongs to a group of species

Etymology. Named after the locality. with four pairs of calciferous glands [and three pairs of
spermathecae]”.

Distribution and habitat. Bago-Maragle State Forests are

adjacent to and west of Kosciuszko National Park. Thedistribution . Widespread, especially in proximity to rivers
specimens were collected as part of a multi-disciplinaryFletcher, 1887b: 602). In catchments of the Murray-Darling
sustainability survey dbrest soil ecosystems conductedin New South Wales through to Victoria and South Australia;
by CSIRO, the Australian National University, andWimmera River in Victoria; Tweed River in northern NSW;
various state Forestry Departments. All fauna collectingnd 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 Leppert (CSIRTB89), as redescribed by Blakemore (1994b: 29-32) from
Land and Water). The BM165 type locality site issoutheast Qld, has a particularly wide range having recently
described as “a shallow rocky soil on metasediments iheen found at Broulee in central coastal NSW (Blakemore,
Maragle SF”, the exact collection locality of the paratyped 997b: 1838); other samples of this taxon from the Sydney
is not available, but they were obtained from “rich chocolatéegion are in the Australian Museum collection (e.g.,
brown forest soil”. Further site and soil survey details caWV3064, pers. obs.).

be obtained from Dr Phil RyaAnisochaetaava and A.

rubeospinéhave recently been described from this localityRemarks. The most recent revision is by Blakemore
by Blakemore (2000). (1994Db). Related genera atachariusBlakemore, 1997b
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from northern NSW an@oodwardiellaStephenson, 1925 are racemose (rather than tubuloracemose), penial setae,
that is predominantly found in WA (although monotypicintestine commencing from 17-19, and nephridia
Pseudoperichaetdamieson, 1970 from Victoria is a supposedly becoming tufted.

probable junior synonym dhis latter genus). These other The above generic diagnosis is expanded slightly to
genera lack the nephridial vesicles and calciferous glang&rmit annular calciferous glands and to note the occurrence,
of Heteroporodrilus Furthermore Woodwardiellais  more commonly than previously believed, of nephropores
differentiated fromzZachariusby having prostates that in mid-bcin some anterior segments.

Key to the known species oHeteroporodrilus

1  Calciferous glands five pairs; spermathecae three pairs each with
three diverticula (Size up to 580 MM) .......cooooviiiiiiiiiiiieeeeeen Heteroporodrilus tryoni

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

MIAAC. .ttt e s e meeennmmneeas 2
—— Calciferous glands three pairs; nephropores not inbIRES ..ot 16
2 Spermathecae three PAIIS ........cueiiiii i s 3...
——— SPErmMAatheCae tWO PAIIS .....veeiiieiiiiiiie ettt e st e e e bbb e e e s s meeenannes 11.
3 Spermathecal diverticula paired ...........ccoccveeiiiiiiiiiie e Fh
—— Spermathecal diverticula single (infrequently doubled) ... 5

4 Prostomium prolobous, dorsum canaliculate, first dorsal pore 10/
11, last hearts in segment 12; small penial setae present H..canaliculatugFletcher, 1889)

—— Prostomium epi-tanylobous, dorsum not canaliculate, dorsal pores

from 6/7/8; last hearts in 13; penial setae absent .........cccccooiieiiiinnniinnn. H. kaputarn.sp.
5  Size <100 mm; (penial setae absent or not recorded); (QId) .....c.evvvevieiiiiiiii e 6.
—— Size > 100; penial setae present; (NSW, QId, VIC., SA) ....uuuiiiiiiiiiiiiiiiiiiiiieieeeee e 7.
6 Dorsal pores 6/7; genital markings 7—8 ........coooi s H..raveni
—— Dorsal pores 5/6; genital markings 10—11 .........cccccuviiiiiiiiiiiiiiieiieaeeeeeeeeennn H..montiserratae

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

—— Seminal vesicles in 9 & 12; markings more numerous (QIld, NSW,
VG, S ittt bbbttt b et e b bt e bb e e e ah b e e e bbe s enneeeeneeaaees 8.

8  Size <135 mm; nephropores not in rbiclin 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 (bilobed) gland; penial setae
PreSENt (NSW, VIC., SA) ittt e et e e e e e e e e e aaabbaeeeeeaeas 9.

9  Size <160 mm; prostates bilobed, duct branches externally; (Vic.,
S e H..shephardi(Spencer, 1900)

—— Size > 160 mm; prostates not so clearly divided; (NSW) ... 10
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10 Dorsal pores from 5/6/7; spermathecal diverticula near exit of
o (1 X A PP T TP PPRR H..namoin.sp.

—— Dorsal pores from 10/11/12; spermathecal diverticula midlength
(o] o {1 oX S0P P PP PP H..narrabri n.sp.

11 Spermathecal diverticula single; prostates bilobed; penial setae;

Y[ TP H.. hirthi n.sp.
—— Spermathecal diverticula paired; prostates not bilobed; penial setae

ADSENT; (QId, NSWV) ittt e et e e e e e e e s e bbb et e e e« s 12
12 Spermathecal diverticula paired MUILIOCUIALE ...........cooiiiiiiiiiiiiiiie e
—— Spermathecal diverticula paired Clavate ...........ccccceiiiiiiiiiii e 14......

13 Size > 200 mm; epilobous; dorsal pores from 10/11; female pores
paired; prostates racemose; (QId) .......ccccuvviiiiiiiiiiiiinnnnnnnn. H..thompsonBlakemore, 1994b

—— Size < 100 mm; tanylobous; dorsal pores from 5/6; female pore
single; prostates tubuloracemose; (NSW) ......ooooiiiiiiiiiiiiiiiiiieeeeeeceeeeeeeeen H..editusn.sp.

14 Size > 200 mm; epi-tanylobous; dorsal pores from 10/11;
(QuEENSIANd) ....ccoeiiiiii H..bangeerBlakemore, 1994b

—— Size < 100 mm; tanylobous; dorsal pores from 4/5/6/7; (NSW,
(O 1 1=T=T 0 1] =T o Lo ) OO PP PUPU 15

15 Dorsal pores from 4/5/6; spermathecae intersegmental; markings
in 7 (& 10); female pores paired; prostates tubuloracemose; (NSW).............. H. bitenaxn.sp.

—— Dorsal pores from 6/7; spermathecae segmental; markings in 10

(or 11); female pore single; prostates racemose; (QId) .................. H..notatus(Dyne, 1981)
16 Spermathecae five pairs ........ccccvevieiiiiiiiiiiiid H..jamiesoniBlakemore, 1994b
—— Spermathecae fewer than fiVe PAIIS ...........eeeiiiiiiiiii e 17........
17 Spermathecae four pairs; (Qld, NSW) .......cooviviiiiiieiiiiiinnnnn H..oxleyensigFletcher, 1889)
—— Spermathecae fewer than four PAIIS .........oooiiiiiiiiiii e 18.......
18  Spermathecae thrEE PAIIS ......oooiiiiiiiiei it e e e e s s meeennnns s 19..
——— SPErMAtNECAE TWO PAIIS ....veeiiiiiiiiieie et eee et e et e e e sttt e e e s st b e e e e s snbbeeeee s sns b mmmmmneees 20.
19 Spermathecal diverticula paired; (NSW) ...........euvveiieiiieeieeeieeeenen. H..sloanei(Fletcher, 1889)
—— Spermathecal diverticula single; (prostates often aborted);

(QUEENSIAND) ...ooeiiiiiii i H.. dioecius(Stephenson, 1933)
20 Spermathecal diverticula Paired ............oooiiiiiiiiiii e 21.....
—— Spermathecal diverticula single (rarely paired) ...

21 Prostomium epilobous; markings 7-9; prostates tubuloracemose;
(NSWV) et e e H..doubeiBlakemore, 1994b

—— Prostomium tanylobous; markings 10-11; prostates racemose;
(Queensland) .........oooiiiiiiiiii e H..lamingtonensig¢Jamieson, 1970)

201
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22 Size 400 mm; epilobous; female pores paired............cccvvveeeeennne H..minyoni(Dyne, 1981)
—— Size < 100 mm; tanylobous; female pore SiNGIe .......c..uviii i 23
23 Prostates tubuloracemose; female pore single (NSW) ................... H..clarkei (Dyne, 1981)

—— Prostates racemose (bilobed); female pores paired (QId) . H..caoraniensigSpencer, 1900)

Heteroporodrilus bitenaxn.sp.
Figs. 6, 20

Material examined. HoLOoTYPE AM W24421 (H), 6km west of
Grafton, NSW, c. 29°44'S 152°52'E, Ed East#iii.1983, “Jar
20", (mature, dissected and figured)rRTYPES. ANIC RB.98.2.12,
same details as H, (P1), (aellate subadult, dissected); W24422,
(P2), same details as H, (aclitellate subadult, inspected).

External features Lengths, mm: 80 (H), 72 (P1), 55 (P2).
Width: ¢. 3 mm. Segments: 180 (H), 175 (P1). Colour:
unpigmented almost transparent in alcohol, clitellum cream.
Prostomium: widely tanylobous. Clitellum: ¥213-17. Dorsal
pores: 4/5 minute, open from 5/6. Setae: 8 per segment in
regular series. Nephropores: at anterior margin of segments,
in dlines on 2—4, Bhs, 6 |lhs, then regular alternation; in mid-
bclineson 5 lhs, 6 rhs, 7 |hs, 8 rhs, 9 Indy Imes on 10 rhs,

11 Ihs then with regular alternation (H). Spermathecal pores:
in 7/8/9 inb setal lines. Female pores: widely paired just
anterior to seta@ 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 approximately in
ablines in 16, 17, 19 (rhs only in P1), and 20 (H, lhs only
P2); smaller secondary pair of discs median to those in 16
also present.

Internal anatomy. Septa: 5/6—9/10 increasingly thickened.
Gizzard: large muscular flask-shaped in 5. Oesophagus:
dilated and with deep internal lamellae in 10-13 (i.e., four
sets of annular calciferous glands, in H and P1), tapering to
valve in 14. Nephridia: vesiculate holoic with small sub-
spherical or elongate bladders exiting at nephropores.
Vascularization: dorsdllood vessel single; hearts paired in
10-12. Spermathecae: two pairs in 8 and 9, conical ampulla
on narrow duct with opposed, clavate diverticula ectally. Male
organs: holanikc, testes and iridescent funnels in 10 and
11; seminal vesicles racemose in 9 and 12. Ovaries: palmate
with several egg-strings in 13; ovisacs not found. Prostates: ) _ )
flattened, tubuloracemose in 18 on thin duct; penial setd'é%ljge 6. HletQFOpC;rtodrlllusbbltenan.sip., ventral view ?rf]holc;!type
: . F A : H H . | orsal view of tanylobous prostomium; spermatnacagu;

22222:; ({:]Ttesggteaiir?sn%lc?alrgelgo\i,}”\(ljvﬁﬂlE]?itlsnaln% gﬁ?lljos&?’mér/lvephridial bladder in 1)/5 rhs; aﬁd prostate inp18 rhs. Scale 1 mm.

Remarks. Heteroporodrilus bitenais unique in the genus

for having annular, rather than extramural, calciferoug&tymology. The wordbitenaxmeans double-gripping in
glands, requiring the inclusion of this character state in thieatin and refers to the sucker-like markings found on either
generic diagnosis. Other distinctive characters are the twaide of the spermathecal pores.

pairs of bi-diverticulate spermathecae with ingressds in

lines; and the arrangement of genital markings, having thes$#stribution and habitat. Grafton lies on the Clarence
anterior to the spermathecal pores is a rare occurrenceRiver in northern coastal NSW. Collection notes state from
megascolecid earthworms. a “stand of Eucalypt”.
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Heteroporodrilus canaliculatugFletcher, 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, amputated after
segment 32, here designated the lectotype—under ICZN Article
74, as it complies with the original type description, being
previously dissected and having spermathecae agreeing
unequivocally with those described by Fletcher in one of his
specimens)This specimen is unsuitable for external illustration
due to previous dissection and handling although the
spermathecae, prostates and nephridial bladders are figured
herein. RRALECTOTYPES AM W24582 (ex W1373) (14
specimens: 5 complete matures, 2 matures missing tips of tails, 1
mature posterior amputee previously dissected, 1 mature in two
halves, 4 aclitellate subadults, 1 aclitellate subadult missing tail,
plus two tail portions;—a complete mature, representative of the
series with length 230 mm, here described and externally figured).
Additional material unknown. Fletcher (1889: 1534) based his
description on “twelve spirit specimens” collected by his relative
Mr H.J. Fletcher (identified as “H.F.” on the label), that he stated
were “not well preserved and much extended”. Nevertheless, most
specimens remain in reasonable condition, apart from slight
damage and dissection, and all agree superficially with each other
and with the lectotype.

External features(compared with Fletcher’s description).
Body robust, marked by faint but distinct dorsal canal
(indeterminate in lectotype where dissected). Lengths, mm:
complete matures 210-290, subadults 130-160 (cf. 125-
250 mm, Fletcher). Widths: 5-7 mm (cf. 3.5-5 mm,
Fletcher). Segments: figured paralectotype 230 (cf. about
250-265, Fletcher). Colour: bleached yellow in alcohol,
clitellum buff. Prostomium: prolobous in paralectotypesFigure 7. Heteroporodrilus canaliculatu@-letcher, 1889), ventral
(peristomium “bi-annulate superiorly, not divided by theview of a paralectotype and dorsal view of prostomium and
prostomium, though being ribbed all round it sometime@analiculu_s; nephtdial blad_der in 13 lhs; the spermathecae and rhs
appears as if it were completely or half divided by theprostate with penial setae in 18 are of the lectotype. Scale 1 mm.
prostomium”, Fletcher). Clitellum: ¥213,14-17. Dorsal

pores: small in 7/8, larger in 8/9 (from 8/9, Fletcher),

retained on clitellum. Setae: 8 per segment in regular seriemnd on anterior annulus of 19, plus secondary pair
Nephropores: (in lectotype) at anterior margin of segmentsometimes seen median to male pores (not in lectotype).
indlines in 2, 3, 4, 7, then with regular alternationgin

lines in 5, 6, 8 rhs, 10, 12, 14 |hs; in nbid-in 8 Ihs Internal anatomy. Septa: 5/6—-12/13 thickened. Gizzard:
(confirmed by internal inspection); mlines in 14 rhs, 16, compact, muscular in 5. Oesophagus: ventrolaterally sessile
then regular alternation. (Paralectotypes sometimes hawalciferous glands paired in 10-13 (i.e., four pairs); narrows
nephropores in midhcin several segments between 8-13)in 14. Nephridia: vesiculate holoic with large spherical
Spermathecal pores: small in 6/7/8/9 in setales. Female bladders in position of nephropores. Vascularization: dorsal
pores: widely paired just anteromedian to setam 14. blood vessel single; hearts paired in 10-12. Spermathecae:
Male pores: paired just lateral bflines on small papillae three pairs in 7-9 “each with usually two short caeca
on 18. Genital markings: small indistinct paired papillae irfdiverticula], one on each side and in front of the duct near
tumid yellow pad weakly marked in 11 in middle annulusits exit (nearer than irH{.] mediterreu}, but either of these
betweena-a (seen in lectotype and paralectotype, but notnay be slightly bifid or even trifid just at the tip, or
described by Fletcher); broad paired papillagtin 18 on  completely sub-divided into two or three, or in one case
anterior and posterior annuli (latter pair absent in lectotype}here was but a single broad flat caecum 5- or 6— lobed just




204 Records of the Australian Museum (2000) Vol. 52

at the tip” (from Fletcher). Male organs: holandric, iridescent
testes and funnels in 10 and 11 in mucus; seminal vesicles
paired, racemose in 9 and 12. Ovaries: in 13; small paired
ovisacs in 14. Prostates: flattened, elongate tubuloracemose
in 18-19,20 on short muscular duct but with tendons from
median of duct extending back to terminal lobes in 19 and
20; vasa deferentia join gland near duct; very small
ensheathed penial setae seen just ventral of duct (as noted
by Fletcher, 1890: 996). Intestine: origin in 15 (lectotype,
cf. 16 Fletcher); typhlosole absent; gut contains remnants
of brown soil.

Remarks. As these specimens correspond with Fletcher’s
description, despite being three more than the “twelve”
specimens stated by him, there is little doubt that they are
the missing type series (expally the description of the
lectotype’s spermathecae correspond). Slight differences from
Fletcher are the weak genital markings on 11, and the intestinal
origin in 15 rather than 16. Recorded for the first time are
nephropores in mitke in some anterior segments, hearts in
10-12, tendons on the prostates, and lack of a typhlosole.
Fletcher distinguishedd. canaliculatusfrom H.

mediterreusas the latter species had a less robust body with 1:
fewer segments, lacked the dorsal canal, had seminal_
vesicles in 11 and 12 (rather than 9 and 12 as here) .;—\.’
because the spermathecae were noticeably different c*ffx‘»:u‘!" 5
having only a single diverticulum). To this list may now be lef
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 NSW (see
Other material unddt. narrabri below).

Heteroporodrilus editus.sp.

Figs. 8, 20
Figure 8. Heteroporodrilus editug.sp., ventral view of holotype
Material examined. HOLOTYPE AM W24505 (H), Lyrebird ~ With dorsal view of prostomium; and four pairs of calciferous
Lookout, Mt. Warning National Park, c. 28°23'S 153°17'E, ggdlands in 10-13; spermatheoﬂean; nephridial bladder of 13
Easton, 21.iii.1983, “Jar 30 Sp 4”, (mature, dissected and figured)?S; and tubuloracemose prostate in 18. Scale 1 mm.
PARATYPES. none.

External features. Length: 95 mm. Width: c. 2.5 mm. c lines on both sides on 18. Genital markings: weakly
Segments: c. 158. Colour: unpigmented grey in alcohofjefined paired pads in and just anterioakoon 11; large
tumid ventral region of ¥6-9 yellow. Prostomium: sucker-like paired discs corresponding to markings around
tanylobous with faint furrowing. Clitellum: not pronounced. male pores centred mlines presetally on 19.

Dorsal pores: from 5/6. Setae: 8 per segment in regular

series. Nephropores: at anterior margin of segments, inInternal anatomy. Septa: 6/7-9/10 increasingly thickened.
lines on 2-3, 4 rhs, 8 rhs, 9 |hs then regular alternation; i@izzard: large muscular barrel in 5. Oesophagus: with large
mid-bclines on 4 |hs, 5 |hs, ialines on 5 rhs, 6, 7, 9 rhs, laterally sessile calciferous glands paired in 10-13 (i.e., four
10 lhs; inb lines on 11 rhs, 12 lhs then with regularpairs). Nephridia: vesiculate holoic with small sub-spherical
alternation; (after male pores alternations become everf)ladders, becoming ocarina-shaped in intestinal segments.
Spermathecal pores: at anterior of segments 8 and 9 in seéfakcularization: dorsal blood vessel single; small hearts
b lines. Female pore: single mid-ventral just anteri@ao paired in 10-13 with connection to supra-oesophageal
on 14. Male pores: paired on raised mounddiines within  vessel which also projects vessels to calciferous glands.
yellow tumid areas that spread from setéihes almostto Spermathecae: two pairs in 8 and 9, saccular ampulla on
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thin duct with opposed, multiloculate diverticula mid-length.
Male organs: holandric, testes and iridescent funnels in 10
and 11; seminal vesicles elongate in 9 and 12. Ovaries: as
numerous fine egg-strings in 13 anterior to oviducts; small
ovisacs in 14. Prostates: flattened, tubuloracemose in 18—
17 on short duct; penial setae absent. Intestine: origin in
15; typhlosole absent; gut contains soil with grits.

Remarks. With two pairs of bidiverticulate spermathecae,
four pairs of calciferous glands, and a single female pore,
Heteroporodrilus editugs comparable tdd. notatus It
differs from H. notatusin the distribution of genital
markings, lack of stalks to the calciferous glands, intestinal
origin in 15 rather than 21 or 16, and prostates that are
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 account@ifaster eastoni
below.

Heteroporodrilus hirthin.sp.
Figs. 9, 20

Material examined. HoLoTyPE ANIC RB.97.9.1 (H), from near
Black Dog Creek on David Terrill's property near Rutherglen,
Vic., ¢. 36°07'38"S 146°29'04"E, Jeff Hirth, 8.ix.1995, “collected
from an old fence line” (mature, posterior amputee, dissected and
figured). RRATYPES. MOV: F86778 (P1), same details as H,
(mature, posterior amputee, dissected); ANIC RB.97.3.2 (P2),
same details as H, (mature, posterior amputee, dissected).

External features. Lengths, mm: 150+ (H), 130+ (P1),
80++ (P2). Width: c. 6 mm. Segments: 100+ (H). Colour:
unpigmented light grey in alcohol. Prostomium: epi-
tanylobous with faint furrowing. Clitellum: 14—%217. Dorsal
pores: minute from 8/9 (H) or from 7/8 (P1, P2). Setae: 8
per segment in regular series. Nephropores: at anterior
margin of segments (H) id lines on 2—4, 6 rhs, 7, 9 then
regular alternation; in mithe lines on 5, 6 Ihs, and 8; m
lines on 10, 12, then with regular alternation; (P1 and P2
basically agree except the pores are asymmetrical in P1).
Spermathecal pores: 7/8/9 in sdtdines. Female pores: Figure 9. Heteroporodrilus hirthin.sp., ventral view of holotype
paired just anteromedian to sesemn 14. Male pores: paired With dorsal view of prostomium; spermathedassity; bilobed
just lateral ob lines on prominent papillae on 18. Genital ’@cémose prostates in 17-19 with penial setae; and nephridial
markings: large buftat paired pads iabpresetally in 11 and Pladder in 21 rhs. Scale 1 mm.
12 (all specimens, except on rhs only on 11 in P2); small 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 bladders (not found
from 17 (P2); larger sucker-like pads near intersegmentah clitellar region). Vascularization: single dorsal blood
furrow median oBbanteriorly in 18 and 19 each with smaller vessel onto pharyngeal mass; large hearts paired in 10-13
pair of discs posteriorly and also posterolaterally, the lattarith connection to supra-oesophageal vessel that itself
pair just anterior to male pores on 18 (H) and with additionatonnects with calciferous glands on each side. Sperma-
pair posterior to the male pores (P1). thecae: two pairs in 8 and 9, as flattened heart-shaped
ampulla on muscular duct with rudimentary club-shaped
Internal anatomy. Septa: 6/7-12/13 increasingly diverticulum approximately mid-length. Male organs:
thickened. Gizzard: in 5 muscular barrel, occupying 7-8iolandric, testes and iridescent funnels in 10 and 11
Oesophagus: small ventrolaterally sessile calciferous glangsbscured by mucus); paired seminal vesicles small
paired in 10-13 (i.e., four pairs); valval in 14. Nephridiaracemose (H) or vestigial in 9 (P1 and P2), absent from 11,
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and larger in 12 (all specimens). Ovaries: as long egg-strings
in 13 anterior to oviducts; ovisacs absent from 14. Prostates:
flattened, racemose in 17-19; large duct to middle of gland
bifurcates to incompletely separated anterior and posterior
lobes, the anterior fork joined by vas deferens close to
junction with gland; penial setae present. Intestine: origin
in 15; typhlosole absent; gut contains fine textured loamy /
soil with fibrous root fragments and seed cases plus a fe
red quartz grits and occasional large pebbles (one 3 mAj
diameter in H).

Remarks. Heteroporodrilus hirthis morphologically close
to H. shephardi as redescribed herein, especially with
regard to the genital markings and shape of the prostates
and spermathecae. What distinguishesirthi are two,
rather than three, pairs of spermathecae; the delayed onset
of dorsal pores; and the apparently reduced seminal vesicles
in 9. Having two pairs of spermathecae and four pairs of
calciferous glands are features shared with several other
species that are differentiated in the key above.

Etymology. Named after the collector, Dr Jeff Hirth.

o 49520, @/‘w‘\_
| QUQQ,\O)—

%%
e+ Pogesy

Material examined. HOLOTYPE AM W24403 (H), Mt Kaputar Figure 10. Heteroporodrilus kaputam.sp., ventral view of

National Park, NSW, ¢. 30°10°S 150°10°E, Ed Easton, 29ﬁolot e with dorsal view of prostomium; spermathecae showin
30.iii.1983; four labels in jar: “Mt Kaputar N. Pk, 30 March, 1983", yp P um, sp g

“Mt Kaputer [sic] NP—Junction of Mt K + Dawson’s Spring Rd Ip;}se_ud%vesmlte ?ttagtrr]]ed to 9drhfs amtpul_la,1n8ep2hor|dslal tl)lafder in 15
29/3/83", ‘Diporochaetasp. nov.?”, “Jar 39 Sp 6 Mt Kaputer [sic]", S, and prostate with vasa deterentia in 16-20. Scale 1 mm.
(mature, posterior amputee, dissected and figured)AFYPES.

ANIC RB.98.2.1, (P1), same details as H, (mature, complete but . . .

with slight anterior damage, dissected); W24405, (P2), same detafiP€rmathecal pores: at anterior margin near 6/7/8/9 in setal
as H, (aclitellate mature posterior amputee, dissected); ANI® lines. Female pores: widely paired anteromediarstiae
RB.98.2.2, (P3), same details as H, (aclitellate mature); W24400n 14. Male pores: at centres of small papillaelines on

(P4), same details as H, (subadult or juvenile); ANIC RB.98.2.318. Genital markings: on 11 (not P1, P4, P5, P10), and/or
(P5), same details as H, (juvenile); W24407, (P6-P9), (in originadn 12 and 13 (all matures and juveniles), presetal battery of
jar with labels), same details as H, (four immature specimens thﬁ’?egularly numerous small discs betwezh; on 18 and
agree superficially plus four tail fragments); AM W24408, (PlO—lg (all matures and juveniles) whole ventral aspect to just

P12), same location as H, labelled “Dawson’s Spring Mt Kaput . : .
N.PK. 30 March, 1983" “Ed Easton Collection”, “AM 4Oa|rateral _ofb with seve_ral irregularly arrayed small discs
(sometimes reduced in number on 19).

Diporochaetasp2 nov. (see 39) dark brown/purple dorsally alt
nephs”, “Jar 40 Sp 6 Mt Kaputer [sic]”, (three aclitellate mature
specimens, one dissected here). Internal anatomy. Septa: 7/8/9-12/13/14 only slightly
thickened; attached to the anterior base of septum 8/9 are
External features Body stout, not dorsally canaliculate, large paired glands or pseudovesicles of unknown function
tail sometimes square in section. Lengths, mm: range afs no connection found to oesophagus nor to male organs.
matures 150-270; 140+ (H), 270 (P1), 180 (P3), 175 (P4%izzard: compact muscular in 5. Oesophagus: with
125 (P5), 90-130 (P6—P9), c. 150 (P10-P12). Width: c. Mentrolaterally sessile extramural calciferous glands in 10—
mm. Segments: 190 (P1), 169 (P3). Colour: dark dorsall¥3 (i.e., four pairs); valval in 14-%:15. Nephridia: vesiculate
in life (see W24408 label), uniform brown or golden inholoic with large spherical bladders exiting at nephropores;
alcohol, clitellum russet. Prostomium: epi-tanylobous (i.e.not tufted in anterior. Vascularization: dorsal blood vessel
can appear closed epilobous but often has furrows extendismgle onto pharyngeal mass in 4; hearts paired in 10-13
to intersegment). Clitellum: 14-17. Dorsal pores: open fronfrom supra-oesophageal vessel in 10—13 that also supplies
7/8. Setae: 8 per segment in regular series. Nephroporescatciferous glands. Spermathecae: three pairs in 7-9 (in H
anterior margin of segments, dhlines on 2—4, 8, 10 then the 9 rhs spermathecae is displaced anteriorly into segment
regular alternation; ik lines on 5, 6; in midclines on 7, 8 although it still exits in 8/9 and is intimately implicated
9; inb lines on 11, 13 then with regular alternation (in H).with 8 rhs pseudovesicle—see Fig. 10), elongate ampullae

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

Heteroporodrilus kaputam.sp.

Figs. 10, 20
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on short ducts with small opposed or single diverticula mid- P
length (i.e., diverticula paired except in H 7 lhs has small
supernumerary diverticulum; in H 7 rhs has single but /{(dm.

slightly bifid diverticulum on spermatheca, single

diverticula also in P1in7 and 9, P2in 7, and P10 in 7 and
9). Male organs: holandric, testes and iridescent funnels in
mucus in 10 and 11; small seminal vesicles saccular in 9
and 12. Ovaries: palmate with fine egg-strings in 13; small

ovisacs in 14. Prostates: flattened, tubuloracemose in 18—
20 on thin duct; penial setae absent. Intestine: origin in %215
(H, P2, P10) or 16 (P1); typhlosole absent; spiralling gut

contains grey soil with few grits and charcoal, and some

fibrous material.

Remarks. Heteroporodrilus kaputahas four pairs of
calciferous glands and three pairs of spermathecae that often
have paired diverticula (sometimes single or triple). It
therefore resembles the similarly large canaliculatus

but it differs notably in the arrangement of small disc-like
markings in (11), 12, 13, 18 and 19. Another distinctive
feature is the large pair of pseudovesicles (of unknown
function) in segment 8, that are larger than the seminal
vesicles in 9 and 12. The intestinal origin appears to vary
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; it is in the
catchments of the Namoi and Gwydir Rivers, tributaries of
the Murray-Darling.

Heteroporodrilus mediterreugFletcher, 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.

Figure 11 Heteroporodrilus mediterreu$letcher, 1887), ventral
view of dissected lectotype; spermathedaesitu; nephridial
bladder in 9 Ihs; and Ihs bilobed prostate with vasa deferentia and
long penial setae in 17-20, 21; the dorsal view of prostomium is
of a paralectotype. Scale 1 mm.

Material examined. LECTOTYPE AM W1338, part of Fletcher

Collection donated to Australian Museum; sample contains tw@y24580 (the immature specimen). (The larger specimen, W24581,
labels: ‘Crypto mediterreusd.F. R. Darling / Big specimen— from Gragin according to the label, is not a syntype as it did not
Gragin T.G.S.” [in Fletcher’s hand]; “W.1338eteroporodrilus  form part of the original description and the label indicates it was
mediterreusGragin & Warialda Pres. J.J. Fletcher”. Fletcherfrom a different locality). Arguments for these decisions are
(1887b: 616) gives locality as “The banks of the Darling Rivelpresented in Remarks below. Jamieson (1970: 119) inspected
between Bourke and Brewarrina, NSW”, the latter c. 29°30'$y1338, but recorded only six specimens, did not appreciate its
140°30'E, collected by Mr H.J. Fletcher (identified as H.F. orsjgnificance as the type series, and misinterpreted both the type
label). The original sample contains 17 specimens that welgcalities and the original label: erroneously stating they were all
shrivelled and in less than ideal condition: 6 clitellate matures (fom “Gragin and Warialda, Victoria”. Additional material
previously dissected); 6 aclitellate matures (one dissected, opgknown.

damaged); 3 anterior portions; an immature that measures 38 mm

x 2.5 mm and has 134 segments; a large clitellate mature thatli%(ternal features (compared to Fletcher's description).
darker and more square and is undissected but broken into ab%'(sdy fairly stout, not dorsally canaliculate. Lengths, mm:

four pieces that combined measure about 80 mm long x 10 m ; :
. - ; : 5 (lectotype); other clitellates 80-100; aclitellates 65—
wide; plus 3 tail portions. Most of these specimens are syntype ! . ! .

P iy L al }[BO (cf. 73-110 mm, Fletcher). Width: 4-5 mm (ditto

one of the matures that was previously dissected is redescribetl;
figured, and is here designated the lectotype. The remainingletcher). Segments: 144 (lectotype), (cf. 130-150,
specimens from AM W1338 are NOMARALECTOTYPES AM letcher). Colour: yellow-brown in alcohol; clitellum buff

W24579, (ex W1338), (14 specimens and 3 tail portions) anfcf. “above sooty-brown, darkest in the anterior portion of
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the body, especially in front of the clitellum, lighter below, The anomalous larger specimen (W24581) is a damaged
the clitellum with a tinge of red or purplish”, Fletcher). mature that has genital markings in 10 and 11 but is
Prostomium: (in paralectotypes, lectotype damaged) epotherwise in too poor condition to identify with certainty.
tanylobous, i.e., looks tanylobous but peristomium is alsé is identified with a different locality (Gragin is near
deeply furrowed transversely (Fletcher concluded that thé/arialda, NSW, about 350 km east of Brewarrina), and a
longitudinal groovings were not part of the prostomium)different collector (“T.G.S.” is probably Mr T.G. Sloane
Clitellum: weak %213,14-16,%217. Dorsal pores: from 5/6vho Fletcher [1889: 1523, 1537, 1541] states also collected
or 6/7 (ditto Fletcher). Setae: 8 per segment in regular serieamples of earthworms from Coonabarabran and Narrabri,
Nephropores: (difficult to discern) at anterior margin ofcentral NSW, both localities en route to Gragin). It is
segments, imd lines in 2—4, 6 Ihs?, 7 rhs, 8 Ihs, 9 rhs, thertherefore not considered a syntype and may well be a
alternating; irclines in 5, 6 rhs?, 8 rhs?, 9 Ihshifines in  different species although it is now too damaged to decide.
10 rhs, Il Ihs, then alternating. Spermathecal pores: 6/7/8/9 H. mediterreuras 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 each with a
of setalb lines on conspicuous papillae on 18. Genitakingle, small diverticulum, and similar distributions of
markings: (lectotype) two pairs of papillae just anterior tagenital markings. What distinguishés mediterreusare
setaea in 10 and 11; two pairs of papillae &b lines at  the seminal vesicles in 11 and 12, rather than the more usual
anterior margins of 18 and 19; two pairs of small papilla® and 12. (Other differences frorh shephardiand from
are on porophores just median and adjacent to male pordscanaliculatusare made under these species’ descriptions).
on 18; (mature paralectotypes agree with the lectotype, some
have slight tumidity around the spermathecal pores in 6-istribution and habitat. Fletcher: “The banks of the
as described by Fletcher, although the lectotype does noDarling River between Bourke and Brewarrina, NSW"”. For
reasons given in Remarks above, Gragin and Warialda are
Internal anatomy. Septa: 5/6 to base of gizzard, 6/7—13/14no longer considered type-localities.
some thickening. Gizzard: muscular barrel with anterior crop Dyne (1984: 266) believed that a specimen (NMV G70)
in 5. Oesophagus: small ventrolaterally sessile calciferousted undeCryptodrilus queenslandicus Jensz & Smith
glands paired in 10-13 (i.e., four pairs, slightly damaged i{1969: 90) was referable té. mediterreusIf confirmed,
lectotype). Nephridia: vesiculate holoic with small sphericathis specimen collected from Gayndah, Qld would greatly
bladders in position of nephropores. Vascularization: dorsaxtend the distribution of this species although it is probable,
blood vessel single; hearts paired in 10-13. Spermathecae: thireeview of the subsequent generic changes and number of
pairs in 7-9, pouch-like ampulla on thick duct with rudimentarnjnew taxa now added, that this specimen is not conspecific.
club-shaped diverticulum attaching at some distance from the
exit (lectotype 8 lhs removed and missing from jar). Male

organs: holandric, iridescent testes and funnels in 10 and 11 in Heteroporodrilus namoin.sp.
mucus; seminal vesicles very small paired, racemose anteriorly .
in 11 and 12 (i.e., none recorded in 9). Ovaries: in 13 as usual; Figs. 12, 20

ovisacs not found. Prostates: flattened, racemose in 17-20,21,

with smaller anterior and larger posterior lobes, ductules frofaterial examined. HoLoTyPE ANIC GD.95.114.1 (H), Walgett,
each combine and joined with vasa deferentia at muscular duW: ¢. 30°10'S 148°0'7E, collector Tom McCredie, November,
large paired sacs each containing delicate, curved penial seti91: “MYALL", (the original plastic container in which the

: : : -specimens were provided, had to be cut open to remove them
about 2.4 mm long and minutely spinose towards tps (i uring curatorial processing by the author in 1995, they had not

!ectotype, (hs prO.Stfate. and sgtae removed and missing fr(%meviously been inspected), (complete mature, dissected and
jar). Intestine: origin in 15 (in paralectotype that agreegyred). mraTYPE: ANIC GD.95.114.2 (P), same details as H,
externally with lectotype, gut removed from lectotype aftefmature, dissected). Specimens: ANIC RB.97.5.2 (S1-S4),
14), (cf. in 18, Fletcher); typhlosole absent (lectotype anWalgett, NSW, collector Y. Chan of NSW Dept. Agriculture,
paralectotype); gut contains fine light grey soil, some sanQctober, 1994 (four slightly macerated specimens, complete
grains and much fibrous material (root hairs?). 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 specimen 4.2errated ventrally in 5-12; not canaliculate dorsally (H and
cm long, and 2% mm. wide [that] comprises 132 segment$). Lengths, mm: 280 (H), 270 (P), c. 300 (S1-S4). Width:
that were “sent to me by my relative Mr H.J. Fletcher, wh®-8 mm. Segmentst94 (H), 150 (P and S1). Colour:
found one by accident, and obtained the others by diggifyfeached straw in alcohol. Prostomium: weakly
for them.” The label accompanying AM W1338 shows thentanylobous with faint dorsal furrow (difficult to
to be from the Darling River locality with the nameddetermine as remainder of peristomium also faintly
collector (“H.F.”). The above specimens, althoughfurrowed). Clitellum: %213,14-'217. Dorsal pores: small
numbering a few more, agree with each other and concilr 5/6, larger from 6/7 (H, P and S1-4). Setae: 8 per
with Fletcher’s description on most points, except that theegment in regular series. Nephropores: (in H) at anterior
intestine commences in 15 rather than 18. Moreover, th®argin of sgments ird lines 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 lhs, 11, 13, then
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b-b. (Markings not obvious in S1-4 although possibly some
tumidity ventrally in 6-12 and in 17-19).

Internal anatomy. Septa: 5/6—13/liicreasingly thick, then
thin. Gizzard: in 5 muscular onion-shaped. Oesophagus: small
ventrolaterally sessile calciferous glands paired in 10-13
(i.e., four pairs); valval in 14. Nephridia: vesiculate holoic;
spherical bladders in position of external nephropores, after
clitellum dorsal bladders have lobe on both sides of septum.
Vascularization: dorsal blood vessel single; hearts paired
in 10-13 with connection to supra-oesophageal vessel in
12-13. Spermathecae: three pairs in 7-9, pouch-like
ampulla on tapering duct with rudimentary club-shaped
diverticulum from exit of duct, not extending as far as
ampulla. Male organs: holandric, iridescent testes and
funnels in 10 and 11 in mucus; seminal vesicles racemose
(either irregular in outline or saccular) in 9 and elongate in
12. Ovaries: small palmate with numerous egg-strings in
13; small paired ovisacs in 14 (seen in H). Prostates:
flattened, racemose in 18-19 but not divided into separate
lobes; duct to middle of gland with vasa deferentia joining
junction with gland; curving penial setae present. Intestine:
origin %215, but difficult to determine as intestinal wall same
thickness in posterior of 15 and in 16, while notable
expansion occurs only in 16; typhlosole absent; gut contains
soil with some organic matter and grits.

Remarks. Heteroporodrilus namgiwith four pairs of
calciferous glands and three pairs of spermathecae, is similar
to several other species in the genus (differentiated in the
key above). While superficially resembliflg mediterreus

or H. canaliculatusit differs thus: fromH. mediterreudy
having seminal vesicles in 9 and 12 (rather than 11 and 12),
the spermathecal diverticula are near the exit of the duct
(rather than nearer the junction with the ampulla) and the
prostates are not bilobed nor as extensive; fiém
canaliculatusit differs by having spermathecal diverticula

Figure 12 Heteroporodrilus namai.sp., lateral and ventral view of that are single rather than paired or multiple.

holotype with dorsal view of tanylobous prostomium; spermathecae The arrangement of genital markings Hh namoi

in situ; nephridial bladder in 14 rhs; and racemose prostate with va§§semb|e those of bot. meditgrreusand H.“shephardi
deferentia and |Ong per“al setae in 18-19. Scale 1 mm. HOWGVGF, they are more extensive than the SWO”en Ventl’a|

portion” in 6—9 described fdd. mediterreusnd not paired
or single in 7-12 as ill. shephardi but are smaller and
much more numerous, both in the anterior and around the
with regular alternation but skips in mid-body; (in Pdin male field, than in either species. All three species have a
lines on 2—4, 6, 8, then regular alternation; in imidor ~ tendency towards prostates that are divided into two lobes
c?) lines on 5, 7, 9; ib lines on 11, (137?), 15, then with with duct near the mid-point.
regular alternation; (S1-4) have the typical arrangement of
d lines in 2-4, then with regular alternation from 7cin Etymology. After locality—the Namoi River.
lines in 5,6, and 8; and ih lines alternately from 10.
Spermathecal pores: 6/7/8/9 in sekalines. Female Distribution and habitat. Walgett in northern central NSW
pores: paired just anteromedian to seda@mn 14. Male is approximately midway between Bourke and Narrabri (the
pores: superficial, paired just lateral bflines on 18; known ranges oH. mediterreusand ofH. narrabri,
tips of penial setae protrude. Genital markings: (H andespectively) it stands at the confluence of the Namoi River
P) tumid mid-ventrally betweect on 4-13 with presetal and the Barwon River that flow into the Murray-Darling
row of papillae inbb lines in 10-13; small papillae near River system. Tom McCredie (per. comm., 9.x.1998) found
spermathecal pores in 8 and 9 (H) or in 6-9 (P); (in Hhe specimens on the soil surface after heavy rain in “Myall”
and P) postsetal on 17 and t@ys of small papillae ib-  (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 worm under
numerous small papillae; on 19 presetal row of papillae ioultivated soils in the Walgett area.
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Heteroporodrilus narrabrin.sp.
Figs. 13, 20

Material examined. HoLoTYyPE ANIC RB.97.3.1 (H), Narrabiri,
NSW, under irrigated cotton that was unsprayed for 3 years,
Australian Cotton Research Institute (“ACRI, B16"), January, 1996
(mature, dissected and figuredhRATYPE: ANIC RB.97.3.2 (P),
same details as H, (mature, dissected). Specimens: ANIC
RB.98.12.1, (S1, S2), two mature specimens (180—-190 mm) from
Trangie, NSW collected by Dr Yin Chan, 10.vi.1998—both agree
superficially, and one dissected agreed internally except that
seminal vesicles were found in 12 only. Specimens AM W1375
from Warren (near Dubbo), NSW noted unéercanaliculatus
above also agree externally and may be conspecific Mith
narrabri although confirmation of this requires further work.

External features Lengths, mm: 330 (H), 265 (P), 190
(S1). Width: 6-8 mm. Segments: 200 (H). Colour: with faint
grey tinge in alcohol. Prostomium: narrowly tanylobous.
Clitellum: 14-%417. Dorsal pores: from 10/11 rudimentary,
open from 11/12 (H, P, S). Setae: 8 per segment in regular
series, small in posterior. Nephropores: at anterior margin
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, Xf@is; just lateral df lines on 10
Ihs, 11, then with regular alternation but doubles up on 21 |hs;
(P) ind lines on 2—4, 6, 8, then regular alternation; in bdd-
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-ventral, presetal
rows of papillae imaon 9,10-13 thus: (H) two papillae on 12
otherwise c. six papillae on 9-13; (P) three papillae on 10,
five on 11, none on 12, eight on 13; (H and P) postsetal on

17 and 18 two pairs of papillae in approximate line \&ith Figure 13 Heteroporodrilus narrabrin.sp., ventral view of
olotype with dorsal view of tanylobous prostomium; sperma-

andb setae; presetal on 18 and 19 pair of small sucker—lik'%] e Y ; . _
- ./ . . - ecadn situ; and |hs prostate in 18—-19 with vasa deferentia and
pads inab lines each with median disc; on 18 above am{iong penial setae; nephridial bladder of 19 Ihs is also shown on

between male pores, several small papillae. septum. Scale 1 mm.

Internal anatomy. Septa: 6/7—13/14 with some thickening.

Gizzard: in 5 muscular barrel, preceded by crop in 4Remarks. Heteroporodrilus narrabri with four pairs of
Oesophagus: small ventrolaterally sessile calciferous glandalciferous glands and three pairs of spermathecae is similar
paired in 10-13 (i.e., four pairs); valval in 14. Nephridiaito several other species in the genus. It differs fidm
vesiculate holoic with small spherical bladders in anterionnediterreugprincipally by having seminal vesicles in 9 and
bladders not found in clitellar region; in posterior bladderd.2 (rather than 11 and 12); frdi canaliculatusy having
bilobed either side of septum wherditines and spherical single spermathecal diverticula mid-length on the duct
when inb lines. Vascularization: dorsal blood vessel single{rather than paired or multiple and near the exit); fibm
hearts paired in 10—13 with connection to supra-oesophagesephardiby 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-like ampulla diverticula near the mid-length of the spermathecal duct
duct with rudimentary club-shaped diverticulum mid-length.(rather than near the exit). From all four spediesarrabri
Male organs: holandric, iridescent testes and funnels in Idffers further by the more dorsal commencement of its
and 11 in mucus; seminal vesicles small paired, racemosersal pores in 11/12 (rather than in 5/6, 6/7, or 8/9) and in
in 9 and larger in 12. Ovaries: small palmate with numeroushe complex arrangement of its genital markings.

oocytes in 13; small pair of ovisacs in 14. Prostates: Neverthelesd. narrabriis remarkably similar to both
flattened, racemose in 18-19 (H) or 17-20 (P); duct tél. shephardandH. namoias described herein, especially
middle of gland with vasdeferentia joining duct near junction with regards the primary genital markings. These markings
with gland; penial setae present. Intestine: origin in 15 (H) czomprise two pairs of sucker-like padsimlines anteriorly
1215 (P); typhlosole absent; gut contains fine (clay?) soil. on 18 and 19 (as iH. shephardi as well as a tendency to
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smaller more numerous ancillary markings (as seéth in
namo). Also similar in these three species are nephropore
shifts betweeid to both midbcandc lines in some anterior
segments (it is also possible this arrangement occis in
mediterreusas some nephropores could not be clearly
determined). This alternation of nephropores fobim mid-

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

Etymology. Named after the locality.

Distribution and habitat. Narrabri in northern central
NSW, sits astride the River Namoi that, flowing approx-
imately 200 km westwards to Walgett (the type locality of
H. namo), joins the Barwon River that passes through
Brewarrina uniting with the Darling River near Bourke (both
latter localities forming the known rangetbfmediterreus
Trangie and Warren, are adjacent townships on the
Macquarie River that also flows to the Darling. The Murray-
Darling River system leads eventually to Vic./SA whdre
hirthi andH. shephardiare found.

Habitat details for these specimens (provided by the
collector) are from a 2.1 ha field of raised bed rows of
lucerne and cotton at the Australian Cotton Research
Institute (ACRI). This field (B16) was managed without
insecticides and with minimum tillage for 3 years
(previously under conventional cotton i.e., sprayed and
irrigated for 15-20 years), indicating that this species can
recolonize or persist under such management regimes.

Heteroporodrilus shephard{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, h&w synonym

Material examined. Spencer specimen: AMW1290, part of Fletchergigyre 14, Heteroporodrilus shephardiSpencer, 1900), ventral
Collection donated to Australian Museum. Sample contains foufieyy of Victor Harbour specimen with dorsal view of prostomium;
labels: “C. sp 1aV W Dimboola D. le Souéf” [Species code, locatioRpermathecae; nephridial bladder in 13 rhs; and bilobed prostate

and collector in Spencer’s handwritingCtyptodrilussp 1a Nr iy 18-19 with vasa deferentia and penial setae. Scale 1 mm.
Dimboola, Vict[oria] W.1290” [Fletcher’s writing?];H. 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 mature clitellate, previously'YPe material not re-examined hereedroTyPE NMV G34, a
partially dissected in midbody—it agrees with this taxon being 14@1[ssected entire specimen, in rea_sonable condition from Horsh_am,
mm long, with markings in 10-12 and 18 & 19 and has large peniMic., collected by Mr J. Shephard in October, 1892 (Jensz & Smith,
setae). This specimen is clearly identified with specimen NMV G74-969: 91). Paralectotypes: NMV G1409, two complete specimens
missing from the Museum of Victoria Spencer Collection (Jensz gormerly included with G34. (One of these was examined and
Smith, 1969: 91). However, it is not part of the type-series as, in hfigured by Jamieson [1970], although he makes no mention neither
type description, Spencer does not refer to this locality (Dimboola i&f the lectotype, the other paralectotype, nor the AM specimen he
approximately 35 km northwest of the Horsham type-locality) nor téiPparently re-identified).

this collector (here identified as Mr Dudley Le Souéf, rather than M[E t | feat Bod td 0 liculate. L th
J. Shephard). Specimer{&1) ANIC RB.98.8.1, Victor Harbour, xternal leatures. body not dorsally canaliculate. Lengtns,

S.A., collected by C. Davoren, 23.viii.1991, “in vegy garden”MM: 170 (S1), 90 (S2), c. 157-160 (Spencer, 1900; Jensz
(mature specimen, relaxed on preservation, dissected and figurédSmith, 1969), 112 (Jamieson, 1970). Width: ¢. 5 mm

here). (S2) SAM E3033, same details as S1, (mature specimd®1, S2 and Spencer) (cf. 10 mm, Jamieson, 1970—but in
contracted on preservation, dissected). his figs. 4c,d the scale bars are obviously wrong). Segments:
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103 (S1), 100 (S2). Colour: (new material) dorsumid to extensive markings are visible on the less contracted S1. A
lines gunmetal grey, with darker spinal line, flanks betweequestionable difference is that Spencer (1900) described the
dclighter grey, ventrum pale; clitellum buff. Prostomium: sperm¢hecae as “consisting of a spherical sac with a long
epi-tanylobous (possibly pro-epilobous). Clitellum: weakduct into the base of which [rather than into the mid-length
%13-%217. Dorsal pores: 5/6 minute in (S1), open from 6/ds here] opens a short tubular diverticulum with a slightly
(S1, S2 and Spencer). Setae: 8 per segment in regular ser@sollen end.” However, in Spencer’s fig. 30, at least one
Nephropores: (in S1): at anterior margin of segment in spermatheca is shown with the diverticulum further from
lines in 2-4, and on 5 rhs, 6 |hs, 7 rhs, 8 lhs, 9 rhs, 10 Ihthe base. While agreeing in general shape, the diverticula
then on alternate segments; in nbidlines on 5 |hs, 6 rhs, here open mid-length on the duct and are similar to that of
7 |Ihs, 8 rhs, 9 |hs; ib lines on 10 rhs, then on alternate a paralectotype figured by Jamieson (1970: 141, fig. 10i).
segments; (in S2): alternations are same except on oppositeJamieson (1970), in his redescription of one of the
sides and on 5 lhs only mline; (cf. lectotype, Jamieson, paralectotypes, reported more extensive genital markings
1970: ind lines in 2—4, 7 rhs, 8 Ihs, 9 rhs;dlines on 5-6 than Spencer, including inconspicuous anterior markings
rhs; in midbcon 5-6 |hs, 7 Ihs, 8 rhs, 9 Ihs; then alternatingn 8—11 and postsetal markings in 17 (as in S1 and S2 here).
in b andd lines). Spermathecal pores: 6/7/8/9 in sétal He was unable to detect the anterior markings in 18 and 19
lines. Female pores: paired just anteromedian to agiae (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 Jamieson
(S1) or on prominent mounds (S2). Genital markings(1974b) as Heteroporodrilus shephardiSpencer, 1900)
inconspicuous mostly paired discs, just anterioaltdn  armatus for four or five specimens from south of
7,8-12,13; in 17 two pairs of postsetal discs, just median Bordertown in S.A., is here questioned. Jamieson (1974b:
b anda lines (S1) or just the latter pair visible (S2); in 1887) justified his sub-species on the grounds of its having
two pairs of presetal discs, just mediab #ndalines (S1, detectable penial setae and slight differences in genital
W1290) or just the latter pair (S2), with small interveningmarkings. Yet some ambiguity remains about penial setae
sucker-like pad closer to intersegmental furrow on each side H. shephardi since Jamieson (1970: 123) stated that
in 19 two pairs of presetal discs, one pair just lateral to “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 |hs analogue of disbion 24  paralectotype NMV G1409. In his “descriptive notices”,
(in S1 only). Anterior markings difficult to see without adequateSpencer (1900) rarely recorded presence or absence of
side-lighting; the male field in S2 in deep depression with thpenial setae, and whether they actually occur in the lectotype
male pores oprominent mounds and only marking and padsS\MV G34 is undetermined (a task beyond the scope of the
(or pits) on 18 and 19 clearly visible (as Spencer). present study). Moreover, new material here agreeing with
Spencer’s species do have penial setae, as well as variations
Internal anatomy. Septa: 5/6-12/13 increasingly in genital markings that encompass those of earlier
thickened, then thin. Gizzard: muscular barrel-shaped in Bescriptions of both “sub-species” (perhaps accounted for
Oesophagus: small ventrolaterally sessile calciferous glantly artefacts of preservation, to observational conditions, or
paired in 10-13 (i.e., four pairs). Nephridia: vesiculate¢o ontological state of the specimens). Jamieson’'s sub-
holoic with small spherical bladders in position ofspecies is therefore synonymised widh shephardi a
nephropores. Vascularization: dorsal blood vessel singlguestionable difference remaining is the exact position of
hearts paired in 10-13 with connectives to suprathe diverticulum on the spermathecal duct (cf. Spencer,
oesophageal vessel in 9-13. Spermathecae: three pairsl®00: fig. 30 and Jamieson, 1970: 141, fig. 10[i] and
7-9, large ampulla on moderately thick duct mid-length odamieson, 1974b: 107, fig. 10b).
which is small clavate diverticulum. Male organs: holandric, When justifying his sub-species, Jamieson (1974b: 87)
iridescent testes and funnels in 10 and 11 in mucus; semirsihted “The new material agrees withshephardalone in
vesicles paired, racemose in 9 and 12. Ovaries: as sheetsloé genus \(ide Jamieson, 1970) in alternation of
numerous minute egg-strings in 13; small paired ovisacs imephropores betweehand midbc, rather than the usudl
14. Prostates: bilobed, racemose in 18-19 (S1) or 17-20¢” and went on to assert “it is unquestionably, from its
(S2); fine penial setae with attached muscle fibres presemtorphology, more closely related to the latter than to any
(S1, S2). Intestine: origin in 15 (S1 and Spencer) or ¥216ther taxon inHeteroporodrilus® However, this is not
(S2); no typhlosole; gut contains dark organic soil. supported by the evidence on viewing Jamieson (1970: 122
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 (described bynot determinable” in 7-9. Moreover, nephropores
Spencer as “scarcely at all dovetailed into the periintermittently in this location have been noted for several
stomium”), the arrangement of the alimentary canal (i.e gther species newly described here.
with four pairs of calciferous glands in 10—13 and intestinal
origin in 15), the position of the seminal vesicles (in 9 andDistribution and habitat. Specimen W1290 was from the
12) and the bilobed prostates. Moreover, the male field witMallee district in Dimboola, Victoria (Jensz & Smith, 1969:
deep depression in 17 and 18 and with paired markingl). Dimboola, on the Wimmera River upstream from
anteriorly in 18 and 19 (as described and figured by Spencdnprsham, is the type-locality éfnisochaeta notabiliand
corresponds tdiat of the contracted specimen, S2, while morévlegascolides 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 the wormBlakemore (1997a). The generic diagnosis is changed
was found are liable to be flooded at rainy seasons but asbghtly to include species with extramural calciferous
at other times perfectly dry”. Victor Harbour, near the moutlglands as are found in a taxon newly described below. Only
of the River Murray, is approximately 400 km west of thethe presence of nephridial bladders now distinguishes
Horsham, Vic. type-locality. Jamieson’s specimens wer€ryptodrilusfrom Notoscolexalthough the multiloculate
collected from a region intermediate between Horsham arspermathecal diverticula of the type species of the latter
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. nampand Cryptodrilus fastigatus-letcher, 1889
H. narrabri. Such wide distribution of closely related forms _
is unusual for most native taxa, and can be attributed to Fig. 15

fluvial transportation and migrations along connected

waterways of the Murray-Darling (see Fig. 20 for presenfryptodrilus fastigatus-letcher, 1889: 1541-1543; Jamieson,
day river system). 1972: 161-166, figs. 5AB, 6AB, 7A; 1973: 229-233, fig. 3.

Trinephrus fastigatusBeddard, 1895: 483; Michaelsen, 1900:
185.
GenusCryptodrilus Fletcher Notoscolex fastigatusMichaelsen, 1907: 162.
) ) Material examined. Specimens: AM W24420 (S1), Fred Piper
Cryptodrlllus F.Ietcher, 1886: 570;. Jamieson, 1972: 154-155 gokout, Bega-Bombala region, NSW, c. 36°41'S 149°51'E, Ed
'1974a: 266; Blakemore, 1997a: 1687-1688. Easton, 1.vi.1983, “Jar 75 Sp 41", “Octochaetine sp., dark red”,
TrinephrusBeddard, 1895: 483. (complete mature, figured and dissected); ANIC RB.98.2.12, (S2)
same details, (mature specimen, posterior amputee, dissected and
Diagnosis Setae 8 per segment. Dorsal pores present @igured). Type material not re-examined here. AM W1308, labelled
absent. Male pores from tubuloracemose or racemos$eFletcher’s handCryptodrilusBg. and lllawarra”.
prostates paired on 18. An oesophageal gizzard in 5. Fletcher based his description on “Five spirit specimens” from
Nephridia vesiculate meroic, with multiple bladders in atBurrawang, and lllawarra, NSW"; six clitellate specimens were
least some segments of body. Spermathecae two (or thr ggexammed by Jamieson (1972): One was designated the
pairs, with one or more clavate diverticula. Extramural€¢totype; four others being designated paralectotypes (total 5?);

. 1ough two of the type series (total 7?), supposedly from
.CaICIf.er(?us glangs andPtyphllosoIe absent or }Ct))resen urrawang, were not regarded as types by Jamieson (1972: 166)
Intestinal caeca absent. Penial setae present or absent. oo getails of their male fields differed slightly from that of the

Illawarra specimen—see Remarks below.
Type speciesCryptodrilus rusticug-letcher, 1886: 570—
573 from Burrawang, NSW. (Syntypes, AM W1389).  External features (compared with type description). Body
widest before clitellum, tapering steadily after clitellum.
Included species Lengths, mm: 85 (S1), 50+ (S2), 63-89 (Fletcher). Width:
2-3 mm. Segments: 158 (S1), c. 100-140 (Fletcher). Colour:
Cryptodrilus dubiusSpencer, 1892: 136-137, figs. 13-15,“dark red” in life; anterior dorsum dark grey otherwise pale
67, from Victoria probably Croajingolong, East in alcohol; clitellum brick red, (“above reddish or purplish
Gippsland. (Lectotype NMV G35). tinged with brown, or iridescent purplish, lighter below"—
Cryptodrilus fastigatug-letcher, 1889, from Burrawang, Fletcher). Prostomium: widely tanylobous; peristomium
lllawarra, Bega-Bombala, and Mt Kosciuszko, NSW.ventrally cleft. Clitellum: 14—17 with slight canal dorsally.
(Types AM W1308). Dorsal pores: from 4/5, larger from 5/6 (S2 and Fletcher, in
Cryptodrilus mediocrig-letcher, 1889: 1544-1546, from S1 the dorsal pores commence from 6/7 but it is possible
Newington, near Parramaitta, NSW. (Syntypes AM W1313}hat there is some anterior anomaly as some setae and
Cryptodrilus narooman.sp. from Narooma, NSW. nephropores are missing from the first six segments). Setae:
Cryptodrilus polynephricuSpencer, 1895: 35-36, figs. 4— 8 per segment in regular series. Nephropores: conspicuous
6, from Mt. Wellington and Parattah, Tasmania. (Typeat anterior margin of segments an ¢ andd lines in all
material NMV G1436—not found, possibly on loan). segments except some around the male field (see Remarks
Cryptodrilus rusticusSpencer, 1892, from Victoria. below). Spermathecal pores: two pairs in 7/8/@ setal
lines (just anterior to nephropores). Female pores: widely
Five additional species from Tasmania are currently in thpaired immediately anteromedian acsetae on 14. Male
process of description (Blakemore, in prep.). The status gfores: paired at centres of low mounds approximately in
several taxa previously attributed @ryptodrilusis  ablines on 18. Genital markings: only as indistinct tumid
uncertain as the presence or absence of nephridial bladdargas, differing variously between specimens, e.g., ill-
has not been satisfactorily determined. defined ventral tumidity in 7-9 and 17-19,20 in S1 and S2.
(Paired or single midventral pore-like “markings” around
Distribution . Southern New South Wales, Victoria, the male field are just that, nephropores—see description
Tasmania. of Nephridia, and Remarks below).
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length. Male organs: holandric, iridescent testes and funnels
in 10 and 11; seminal vesicles paired, racemose anteriorly
in 11 and 12. Ovaries: large palmate with numerous oocytes
in 13; small ovisacs in 14. Prostates: massive, three-
dimensional highly racemose bodies with externally
branching ducts in 18-20; penial setae absent. Intestine:
origin in 18; typhlosole absent; gut contains organic material
and gritty soil particles.

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

Jamieson (1972, 1973) went to some length describing
and attempting to interpret the variations in the “genital
markings” configuration around the male field in the type
material, as well as in specimens from Mt Kosciuszko.
Jamieson (1973: 230-233, 248) concluded that “The
unparalleled diversity in the male genital field@n
fastigatuson Mt Kosciusko, Wich exceeds variation known
in any other oligochaetes, merits further investigation. Possibly
polytypic variation between isolates segregated by ice
flows from the former cap glacier has survived as intra-
population polymorphism following introgression of the
former isolates.”

However, the pore-like “genital markings” occurring
variously around the male field and clitellum are here
interpreted as irregularly displaced nephropores, that form
tumescences for undetermined physiological reasons (such
as the “nephridial packing problem” or physical dislocation
due to the development of the prostate glands, oesophageal
dilations and clitellum in these segments). The reasoning
for this conclusion are:

Figure 15. Cryptodrilus fastigatusletcher, 1889, ventral view 1 Nephropores are not found in seddines in segments
of Bega specimen (S1) with dorsal view of prostomium; where these displaced pores occur (although internally
spermathecae; nephridial arrangement in 17 preceding the the nephridial bladders retain their normal satéihe
multilobed racemose rhs prostate in 18-20; also shown is male position and presumably these still function for excretion
field of second specimen (S2) for comparison. Scale 1 mm. via pores).

2 Where the nephropores are in their usual position outside

Internal anatomy. Septa: none especially thickened except the male field, they sometimes develop paired or
perhaps 11/12/13. Gizzard: muscular in 5, slight and barely Unilateral tumescences.

wider than oesophagus. Oesophagus: dilated but thin wall@d Although the body wall in the region of these pores is
in 12-13, then increasingly dilated and vascularized in 14— thickened, no corresponding glandular structures are
16 with internal lamellae possibly forming rudimentary found on the internal surfaces.

annular calciferous glands; valvular in 17. Nephridia4 Actual pores associated with genital markings occur
vesiculate meroic with three sets of tubules per side, each rarely in megascolecids.

with small spherical bladder i, candd lines; not tufted 5 Attribution of these pores to excretion, rather than to
in anterior. (In S1 nephropores from setalines are copulation, would account for their intraspecific
displaced ventrally and posteriorly to occur median of setal variability and remove the need for complex explanations
alinesin 18 and 19; while in S2 they combine mid-ventrally ~ of compatibility. (Notwithstanding this interpretation 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 after they entercopulation).

the body wall). Vascularization: dorsal blood vessel single In view of this conclusion, the slight differences in the
onto pharyngeal mass in 4-5; hearts increasingly large iimale genital fields” of the two Burrawang type specimens
10-12 from weak supra-oesophageal vessel (Fletcher statfses not exclude them from this taxon and, as they formed
last hearts “in 12 [in one specimen but in 13 in another].”)part of the type description, they must be syntypes.
Spermathecae: two pairs in 8-9, pouch-like ampulla on thick Spencer (1892: 137) considered@igptodrilus dubius
duct with small pair of opposed club-shaped diverticula midfrom Victoria (probably from Croajingolong) to be closely
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allied to C. fastigatus except for its well developed
calciferous glands in 15 and 16. Separate specific status of
Cryptodrilus dubiusis maintained on the basis of this
character.

Distribution and habitat. The type-localities are
Burrawang and the nearby lllawarra district of NSW; also
found in the Bega-Bombala region and from Mt Kosciuszko.

Cryptodrilus naroomain.sp.
Fig. 16

Material examined. HoLoTYPE AM W24454 (H), Narooma/
Bega Rd, NSW, c. 36°30'S 149°50'E, Ed Easton, 1.vi.1983, “Jar
74 Sp 367, “[illegible] km N of B”, “Octochaetine [8 setae]
colourless”, (complete mature, figured and dissected)AFYPES:

all same details as (H), ANIC RB.98.2.18, (P1), (mature, dissected
and figured); W24455, (P2), (clitellate mature, dissected); ANIC
RB.98.2.19, (P3), (aclitellate mature, dissected); AM W24456 (P4—
P17), sample in original jar (14 specimens, 9 aclitellate matures
or subadults and 5 juveniles that superficially agree having various
combinations of nephropore distributions around male fields).

External features. Body slender. Lengths, mm: 130 (H),
88 (P1), 70 (P2), 105 (P3). Width: c. 4 mm. Segments: 180}
(H), 175 (P1). Colour: unpigmented; clitellum puce.
Prostomium: widely tanylobous; peristomium ventrally
cleft. Clitellum: 14-17. Dorsal pores: from 4/5 (H, P1), ( ' -
larger from 5/6 (P2, P3). Setae: 8 per segment in regulany.~ = =7
series. Nephropores: conspicuous at anterior margin of—_ """
segments i@, candd lines in all segments from 3 except
some around the male field: in (H) they form tumescences
in a lines on 16 Ihs and 17 |hs and are (combined) mid-(_- - . )
ventral on 18; in (P1) they are displace to laterdd lries

at ?”t.e”or of 1.8 within I_arge pads. Spe_rmathecal pOres. tv‘ﬁgure 16. Cryptodrilus naroomai.sp., ventral view of holotype
pairs in 7/8/9 ira ?eta' Ilngs (JqSt anterior to nephropores).with dorsal view of tanylobous prostomium; spermathecae; section
Female pores: widely paired immediately anteromedian .o ugh calciferous glands in 14-16, also showing nephridial
a setae on 14. Male pores: paired at centres of low mounggangement in 14; and bilobed rhs prostate in 18-19; male field
approximately ira lines on 18. Genital markings: only as of specimen (P1) is shown for comparison. Scale 1 mm.
indistinct tumid areas; in (H) 9 and 18 are tumid ventrally;

(P1, P2, P3) have swelling around male pores.

Internal anatomy. Septa: 8/9—-12/13 slightly thickened. ovisacs in 14. Prostates: racemose, divided into two lobes
Gizzard: large conical in 5, displaced to occupy segmentsith externally branching ducts in 18-19; penial setae
7-9. Oesophagus: with increasingly large paired laterabsent. Intestine: origin ¥218; typhlosole absent; spiralling
pouches in 14-16 (i.e., three pairs of extramural calciferougut contains loamy soil with charcoal and large sand grains.
glands) supplied by capillary branches from dorsal vessel,

with closely packed internal lamellae; narrows 17-%218Remarks. Morphological differences o€ryptodrilus
Nephridia: vesiculate meroic with three spherical bladdenaroomaifrom C. fastigatusare the larger somatic size,

in a, candd lines, some appear to have more than one séck of pigmentation (see Easton’s labels); a larger gizzard,
of tubules attaching to bladder; in (H) bladdeniline in  and three pairs of extramural calciferous glands in 14-16.
18 |hs goes to body wall; small tufts in 2—4. VascularizationCryptodrilus naroomais also larger tha. dubiusand
dorsal blood vessel single; hearts 10-12 from suprdias extramural calciferous glands in 14 in addition to 15
oesophageal vessel in 10-14. Spermathecae: two pairsand 16. The lack of pigmentation and more developed
8-9, pouch-like ampulla on thick duct with small pair ofdigestive system (and the contents of the gut) suggest a
opposed club-shaped diverticula mid-length. Male organglifferent ecological strategy compared to the sympé&tric
holandric, iridescent testes and funnels in 10 and 11; semirfalstigatus Determination of specific status depends on
vesicles paired, racemose anteriorly in 11 and 12. Ovariesiferred behavioural differences conferring reproductive
large palmate with sheets of long egg-strings in 13; smai$olation and morphological variation.
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The variations in positions of the nephropores aroundegments 8-13), and has large tubuloracemose prostates,
the male fields and their papillation on the clitella confirmsbut lacks penial setae. The separatioBnyptodrilusfrom
the conclusions made f&. fastigatusabove, that their 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. Notoscolex

Etymology. Named after the type locality. Notoscolex harenapascuus.sp.

Distribution and habitat. Narooma is about 60 km north Fig. 17
of Bega on coastal southern NSW and within the '

distributional range of. fastigatus Material examined. HoLoTYPE AM W24423 (H), Muogamarra

Nature Reserve, Berowa/Brooklyn Road, NSW, c. 33°38'S
151°12'E, Ed Easton, 6.vi.1983, “Jar 82 Sp 10", “Octochaetine
colourless sp”, (complete mature, figured and dissected).
PARATYPES: all same details as (H), ANIC RB.98.2.13, (P1),

) . ) ] (aclitellate mature, dissected); W24424, (P2), (aclitellate mature);
NotoscolexFletcher, 1886: 546; Michaelsen, 1900: 187; 1907:aN|c RB.98.2.14, (P3), (aclitellate mature, posterior amputee);

160-162; Stephenson, 11930 836; Lee, 1959 317 Sates, 1998 w24425 (P4), (subadult); AM W24426 (2 immatures that
; ) : ; , : - . ficially pl il ion).

TokeaBenham. 1904: 240, agree superficially plus a tail portion)
Pseudonotoscolelamieson, 1971: 496.
OreoscolexJamieson, 1973: 238; 1974a: 382w synonym

GenusNotoscolexFletcher

External features. Body circular in section. Lengths, mm:

95 (H), 100 (P1), 80-85 (P2, P4). Width: c. 5 mm. Segments:

483 (H), 199 (P1). Colour: beige in alcohol; clitellum
ange. Prostomium: short closed epilobous. Clitellum:
13-17. Dorsal pores: from 9/10. Setae: 8 per segatent

Diagnosis Setae 8 per segment. Dorsal pores present
absent. Male pores from racemose or tubuloracemo
prostates paired on 18. An oesophageal gizzard in 5 or 6. ! ) : . )
Nephridia meroic, at least in the fore-body, avesiculat eleted on 18d lines sinuous in posterior. nghrqpores.
sometimes tufted. Spermathecae two or three pairs ( R[t folung. Stptar?natheclzzal polres. two pqldrsT!8/9_Ju3t

unpaired, typically with multiloculate sessile or one or mor a4e$|1 IO Se€taa me_s.d emale po_{es.f\;w ely pawedsqn
clavate diverticula. Typhlosole typically absent: extramuraf-4- Malé pores: paired on summits of large mounds in

; i o ; n 18. Genital markings: large mid-ventral padsa&
E,aélﬁ'i];elrgg;gI?;gi;ﬁg';?ggepr:fse”t’ intestinal caeca absett, . 51 13114/15/16 (H) or 13/14-16/17 (P1—P3) and 21/

22 (H) or 22/23 (P1), with pore-like dimples that are
variously single, paired, triad or tetrad; ventral aspect of
18 occupied by waisted pad between male porophores
that dso has tetrad dimples (H-P4).

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

. Internal anatomy. Septa: 5/6 thin to base of gizzard, 6/7—

Included species 10/11 increasingly thick. Gizzard: large thick walled and
uscular in 5. Oesophagus: large laterally paired reniform
Iciferous glands in 8-13 (i.e., six pairs), attach to gut by
short ducts, with numerous internal lamellae and white
granules, well supplied by blood vessels; narrowing in 14—
5. Nephridia: avesiculate meroic with several tubules (c.
‘per side) equatorial but attaching to anterior septa; tufted

Distribution . New South Wales, Victoria, Tasmania, in (4)-5. Vascularization: dorsal blood vessel single; hearts
Western Australia, southern Queensland, New Zealand0—-13; weak supra-oesophageal vessel present supplying
(?South India, Sri Lanka). Gates (1972: 132) question&alciferous glands. Spermathecae: two pairs in 8-9, flattened

whether any Indian species actually belong in this genussaccular ampulla on tapering duct with curt or sessile,
multiloculate diverticulum towards junction. Male organs:

Remarks. The most recent treatment of this genus is byolandric, iridescent testes and funnels in 10 and 11; seminal
Blakemore (1997a). As unpaired spermathecae are unlikelesicles paired, racemose anteriorly in 11 and 12. Ovaries:
to be of more than specific value (see Gates, 1972: 132))ot located); small ovisacs in 14. Prostates: large deeply-
Oreoscolexs synonymized itlNotoscolexJamieson (1974: lobulated tubuloracemose glands in 18-27 on short coiling
266, 302) had expanded the definition€ofptodrilusand  ducts; penial setae not found. Intestine: origin in 16;
Oreoscolexso that they were not mutually exclusive and typhlosole absent; gizzard and intestine full of quartz grits
moreover, subsumed the characters of the prior geneaad grey colloidal soil.

MegascolideandNotoscolexThe two new species added

here do not require substantial change to the generiRemarks. The intersegmental genital markings and male
diagnosis, although it should perhaps be noted that orieeld are distinctive inNotoscolex harenapascuus
species has six pairs of extramural calciferous glands (iMultiloculate, sessile diverticula on the spermathecae, and

About seventy species are placed in this genus, includi
several transferred fror@ryptodrilus, Oreoscolexand
PseudonotoscolexMany describedNotoscolexspecies
require confirmation of lack of nephridial bladders to qualify
for inclusion, a task beyond the scope of the current stud
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Notoscolex meekaa.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, (complete mature,
figured and dissected) ARATYPES none.

External features. Body stout. Length, mm: 360 (extends
up to 500 mm in life). Width: c. 5 mm. Segments: 225.
Colour: in life pale olive; in alcohol uniform grey with
darker mid-dorsal line and clitellum. Prostomium: short pro-
epilobous. Clitellum: 14219 (14-17 ventrally). Dorsal
pores: from 3/4, occluded on clitellum. Setae: 8 per segment,
ab absent from 18d lines slightly sinuous in posterior.
Nephropores: not found. Spermathecal pores: four pairs at
posterior border of segments 5-8 (i.e., almost in 5/6-8/9)
just lateral of setad lines. Female pores: widely paired on
14. Male pores: superficial iab lines at lateral points of
diamond-shaped pad within paired parentheses occupying

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

well developed, extramural calciferous glands are additional
features that are shared with the type specis,
camdenensigrhich, however, has only three pairs of these
glands in 14-16 (rather than six pairs in 8-13) and prostates
that are racemose (rather than elongate tubuloracemose as
here). Other characteristicsifharenapascuusre seminal
vesicles in 11 and 12, and the last hearts in 13.

Etymology. The word combinatioharena-pascuug_atin)

means grit-grazing and refers to the gut contents. Figure 18. Notoscolex meekaesp., ventral view of holotype with
dorsal view of epilobous prostomium; spermathecae; and lhs
Distribution and habitat. Berowa north of Sydney, NSW. prostate with vasa deferentia and penial setae in 18. Scale 1 mm.
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whole ventral aspect of 18 as wide ladines. Genital Distribution . Central coastal NSW to southeastern Qld.
markings: barely perceptible paired elongate markings seen ]
ventrally in intersegments 4/5-9/10/11/12; more defined®eémarks. 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 eastonn.sp.
Gizzard: muscular barrel in 5. Oesophagus: not especially

dilated; valval in 16. Nephridia: avesiculate meroic, large Fig. 19

forests of tubules in 3—4, smaller in 5 from whence they

spread equatorially in wide band with c. 50 tubules per sidd4aterial examined. HoLoTyPE AM W24503 (H), Mt Warning,

no preseptal funnels found. Vascularization: dorsal bloofiortheastern NSW, c. 28°23'S 153°17'E, Ed Easton, 21.iii.1983,

vessel segmentally doubled (recombining at septa) from @a;/il\( fﬁﬁlai.(?Sf;’gea‘;?:ff?'grsaﬂpbf,ﬁ.e(’;f'%”éeggagdjé'siﬁcf)ed)'

gearts 10-13 from supra-oesophageal vessel in 9-13,34 0 iate juvenile, dissected); AM W24504, (P2—P4). (three
permathecae.four pairs in 679, saccular ampulla on shor ecimens, one juvenile, and two immatures that agree

duct with small clavate diverticulum ectally. Male organs:syperficially, plus three tail fragments).

metandric, iridescent testes and funnels in 11 only; seminal

vesicles paired, racemose anteriorly in 12 only. Ovarie€External features (note: anterior segment suppressed, so

compact egg-strings in 13; small ovisacs in 14. Prostatesll counts in following description should be increased by

tubuloracemose glands in 18 on short ducts; penial setae@® to give normal segmentation). Body stout, first segment

long as duct. Intestine: origin in 17; typhlosole absent; gusuppressed (but setae retained in P1). Lengths, mm: 70+

contains fine organic soil. (H), 70-75 (P1-P2). Width: c. 3.5 mm. Segments: 280 (P1).

Colour: unpigmented in alcohol; clitellum brick red.
Remarks. Distinctive features oNotoscolex meeka@e  Prostomium: short pro-epilobous. Clitellum: ¥212—%418.

its large size, the four pairs of spermathecal pores at th§orsal pores: open from 4/5 (minute in 3/4 in P1), occluded
posterior borders of segments 5-8, the doubled dorsal blogg clitellum. Setae: 8 per segment, in regular series.
vessel, metandric male organs, and the distribution of thgephropores: small pores seen only on clitellum at anterior
genital markings. of segments equatorially. Spermathecal pores: two pairs in
6/7/8 in setak lines. Female pore: single mid-ventral on
13. Male pores: on small moundsainlines on 17 conjoined

Distribution and habitat . Rocky Hall is situated amidst the Within tumid pad that extends beyoridlines and

NSW Southeast State Forests. This specimens was collecfieompassed marking in 16/17. Genital markings: large flat
from bushland next to a garden in lyre bird disturbed litteP@d In position of 16/17 but distending and obscuring this

underEucalyptus maideniandE. globoideaplus remnant Turrow ventrally (H, P1, P2).
rainforest and ferns beside creek. The solil is fine loam ov
clay on granite (Heather Meek, pers. comm., 22.vi.1999).

Etymology. Named after the collector.

Fhternal anatomy. Septa: 6/7-10/11 increasingly thick.
Gizzards: muscular in 5 and 6. Oesophagus: not especially
. . dilated but thick walled with internal rugae in ¥%212-%417.
GenusDigasterPerrier Nephridia: avesiculate meroic, scattered tubules on body
. . ) i . . wall, reducing in number after clitellum to give about 10
D'gf;(t)gfigg,'9133;3:7126245_,[%%@ﬁggﬁyriégg?gég?jém'gggﬁlslz%gr side; not tl.thed in anterior. Vascularization: dorsal blood
267-269. Blakemore. 1997b: 1815—1816. vessel single; hearts 9-11 from weak supra-oesophageal
' ' vessel. Spermathecae: two pairs in 6 and 7, spherical
Diagnosis Setae lumbricine. Male pores and pores ofmpulla on short duct with medium-sized clavate
racemose prostates combined on 18 (or its homeot®@verticulum ectally. Male organs: holandric, iridescent
equivalent). Penial setae absent or present. Two gizzartgstes and funnels in 9 and 10; seminal vesicles paired,
(sometimes three) in some (or all) of 5-7; extramurafacemose flat posteriorly in 8 and elongate anteriorly in 11.
calciferous glands absent; typhlosole absent or preseff@varies: extensive egg-strings and oviducts in 12; no
Spermathecae two pairs with one or more discrete or sessflgisacs found in 13. Prostates: bi-lobed racemose glands in
diverticula. Meronephric, avesiculate. 17; penial setae absent but many tendons surround duct.
Some species have suppression of the first segrent (Intestine: origin in %217; typhlosole absent; contains grey
anomalaJamieson, 197@. lumbricoidesand the newly Soil with quartz and obsidian grits.
describedD. easton)i thus reducing these segmental count:

by one. SRemarks. Digaster eastoniike Digaster lumbricoideshas

suppression of the anterior segment; howeverin

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 11 as here. Other

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

Included speciesApproximately 23 species are presentlyprostates.

known as are variously listed in the references given in the

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

The number of new species described in this paper, and the
continuing need to resolve ambiguities for several known
species, are indicative of the current state of knowledge of
the fauna, supporting the conclusion by Abbott (1994: 117)
that “Australia’s indigenous species of earthworms are
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 organic matter
and in maintaining fertile soils;

3 native species are perfectly adapted to Australian soils
and climates,

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

5 they have popular appeal; and,

6 from as early as 1861 they were initially subject to
enthusiastic study.

Perhaps one reason that sustained research is frustrated,
again taken from Abbott (1984), is due to “uncertainties
about synonymy and higher level taxonomy, particularly at
the generic level”. Several conflicting taxonomic schemes
are currently in use and confusion will persist unless these
are resolved. Until such a time, perhaps the most pragmatic
and convenient solution is to revert to the systems devised
by Michaelsen (1900, 1907), which, despite some
detraction, are for the most part still phylogenetically valid
and form the basis of most subsequent schemes (Lee, 1994).
Few natives have been studied in any detail, the only
notable exception beiniylegascolides australjsthe
Gippsland Giant Earthworm (Spencer, 1888; Smith &
Peterson, 1982; VanPraagh, 1995). Our knowledge of the
distribution, diversity and biology of native earthworms in
general is severely limited, and ecological studies are
especially scarce (cf. Wood, 1974; Abbettal, 1985). It
is hoped that the formal description of species as here will
facilitate and encourage the overdue ecological study of
native species in both natural and managed environments.

Figure 19. Digaster eastonn.sp., ventral view of holotype with Sp.eC|eS oHeteroporodrllugppear especially promising
dorsal view of prostomium (first segment suppressed); gizzardsandidates for agro-ecological study (see Blakemore,

in segments 5 and 6; spermathecae; and bilobed Ihs prostate]{ﬂg"'b; 1997c; Friend & Chan, 1995) as_they are Wide'Y_
17. Scale 1 mm. dispersed on the eastern seaboard and in fertile clay solil

floodplains and catchments of the Murray-Darling basin

through to the mallee region of Victoria and South Australia.
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 recorded from
includeHeteroporodrilus editus-letcherodrilus fasciatus so far inland as this; and its occurrence is of interest as
(Fletcher, 1890) (specimen AM W24494 ex “Jar 31, Sp 28howing that the dry interior, at any rate in proximity to
Ed Easton 21 March 1983"Digaster lamingtonensis rivers, is not destitute of earthworms, though remote from
Michaelsen, 1916 (specimens AM W24496 ex “Jar 31, Sghem, as far as | can learn at present, worms seem to be
19 1100 ft 21 March 1983" and AM W24463 “Jar 33 sp Svery scarce or are entirely wanting”. Abbott (1994) plotted
Ed Easton 26 March 1983"Anisochaeta monsmonitionis the known distributions of native species, supporting
(Blakemore, 2000) and various other undescribegletcher's observation, but stressed the importance of
Anisochaetapp. (AM W21717 ex “Jar 31 Sp 31"; W24501 moisture retaining refugia for harbouring earthworms.
and W24502 ex “Jar 30, Sp 31 21 March 1983, Lyrebir&knowledge of the distribution dfleteroporodrilusin the
Lookout”). southeasteristates has now been extended, the genus has
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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; Hbo—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; Hka—H. kaputar; H.me—H. mediterreus; Hnam—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 would requirélakemore, R.J., & T.J. Kingston, 1997. Opisthogastric earthworms
more strategic survey from unrepresented regions and (Megascolecidae: Oligochaeta) and allied forms in north-western
habitats at those times when earthworms are most active, TasmaniaJournal of Natural Histon}1: 1683-1708.

as indeed had been assiduously undertaken by Ed Easfépgrdman, W., 1932. Some earthworms from Queensland.
in 1983. The delay in formal description of this collection__Memoirs of the Queensland Museli 125-130.

exemplifies the need for concurrent taxonomic work Dyne, G., 1981. Three new species of the earthworm genus
P ) Plutelluss. strict. from NSW and QueenslaiMkemoirs of the

Queensland Museufr®(3): 373-379.
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Errata
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http://www.amonline.net.au/pdf/publications/1314 _compl ete.pdf

In two papers published during 2000 in Records of the Australian Museum (52: 140, 52: 187-222) reference was
made to awork co-authored by Blakemore and Kingston and published in 1997 in Journal of Natural History (31:
1683-1708). Blakemore and Kingston (1997) described the genus Nexogaster and the five new Tasmanian earthworm
species Hickmaniella gogi, Anisochaeta simpsonorum, Nexogaster sexies, N. pilus, and Megascolides maestus.
The correct citation for the source publication and the correct authority for M. maestusis“Blakemore & Kingston,
1997 —this should replace “ Blakemore, 1997¢” on p. 2 and “Blakemore, 1997a” on pp. 197, 198, 213 and 216 of
volume 52 of the Records of the Australian Museum.





