EARTHWORMS (OLIGOCHAETA: MEGASCOLECIDAE)
FROM SOUTH AUSTRALIA

by B. G. M, JAMIESON *
Sumimary

TamiesoN, B. G. M. (1974) —Farthworms (Oligochacta: Megascolecidac) from South Aus-

tealia, Trans, R, No¢, S, Aust, 98 (2), 79-112, 31 May, 1974,

The Megascolecidae is the only Family of earthworms indigenous in South Awstralia,
I'he megascalecid fauna of the state is impoverished, though specific endemicity is higl, con-
sisting of five penera with thirteen specigs. These are the circum-mundane Microscolex dubiuy
(Fleicher, |8884); the new endemic specics Perionychella (P.) inconstuns, Spencetiella itnpari-
cystis, S. penclaensis, Gemascolex bursatus, G. mirabilis, G. octothecatus, . similiy, and G.
walkeri spp. nov.; the previously known endemic species G. newmani Edmonds & Tamieson,
1973, and G. stirlingi (Fletcher. 1888a); and two species known ualo from Victoria, @,
luteralis (Spencer, 1892; syn. Megascolex zeitzi Michaelsen, 1907b) and Heteraporadrilys
shephardi (Spencer, 1500). the latter being represented by the new subspecies H. shephardi
armatus. In sharmg its four indigenous genera amd two of its species with Vicloria, South
Australia shows close zoogeographic affinitics with this state whereas affinities with Western
Australia are minimal, consisting only of a close relationship between Periomvchella and the
Western Austrolian genus Graliophilus. The paucity of the fauna is attributed to the Jow
rainfall and it is noted that ten of South Australia’s thirteen species huve excrelory adapta-

tions, in the form of intestinal énferonephry, which favour water comservation.

Introduction

Three indigenous species of earthworms
( Family Megascolecidue) have previously been
recorded from South Australia. All were
assigned Lo o single genus, Gemascolex by Ed-
monds & Jamieson (1973). The three Species
are G, stirlingi (Flewcher, 1888a) of which
Megasecolex flercheri Shannon (1920) is a
junior synonym; G, zietzi (Michaelsen 1907b)
which (see below) is u junior synonym of G,
laterally (Spencer, 1892): and G. wewmani
Edmonds & Jamieson, the type-species of
Gemaycolex, The only other megascolecid
carthworm previously recorded from the state
s Microscolex dubius (Fletcher, 1888a), for
which Adelaide is a type-locality, This species
is curyhaling and is circum-mundane in
wurmer, though not tropical, regions. Its cen-
tre of origin is unhknown.

‘I'he only other earthworms from South Aus-
tralia belong to the holarclic Family Lumbri-
cidae, This non-indigenous family 1s beyond
the scope of this work. It is nevertheless of
interest o note localities from which lumbn-

cids were obtained in the present survey and
these are included in the map (Fig. 1).

With the assistance of Mr. T. Walker, the
author collected earthworms in August 1972,
after favourable rains, from 26 localities (sce
Fig. 1), from Mt Remarkable in the north
to the Fleurieu Peninsula in the south. Collect-
ing yielded twelve species of Megascolecidae,
including the three previously described
Gemascolex spp. and Microscolex dubius. A
further species, collected by Mr. Ifor Thomas
from Kanguroo Island, brings the ftolul of
known megascolecid species from the state to
13. No collection was donc on Yorke and
Eyre Peninsolas in the west. nor in much of
the wetter south-castern portion of the siate,
and it seems likely that further species will be
found in those areas. It is hoped that this
study will stimulate others to make the further
colleetions necessary to yield g definitive check-
list of South Australian earthworms,

Systematics

The megascolecid species of South Australia
full into the subfamilics Acanthodrilinae, reps

= 7oulogy Depariment. University of Qoeensland, $1. Luciw, Qfé 4067,



80 B. G. M. JAMIESON

H | J K

L
I =k}
p— |
| i
| i
9 | |
- |
| s
i | i
| 1
|
h| | |
|
et A
|
| b\/)/ |
i | |F
| i
135"
| i
!
1 . I
| . i
|.) |
VJ/VT_J/ e 1 Hae"
_ | |
\ . o
k '. '-
| 68 |
| - O4—|- 17"
!I |
| |
| | k|
| o2 I
.3!
m— & \,_l.j;za"
137° 138° 139° 140° 141"

Fig. 1. Map showing all known records of earthworms from South Australia. White circle, Megasco-
lecidae only. Black and white circle, Megascolecidac and Lumbricidae. Black circle. Lumbrici-
dae only.
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resented by the tribe Acanthodritini, snd
Megascolccinae, represented by the  tribes
Personychini and Megascolecini sensu Jamie-
son, 19714, The sub-families and tribes are sev
out in this order in the present account and
the species are listed in alphabetical order
under their genera within each tribe, Abbrevia-
tions for institutions in which spccimens have
been lodged are; AM (Australian Museum, Syd.
ney), Bl (Author's collections), BM (British
Museum (Natoral History)) and SAM {South
Australian Museum). The major collcctors,
B. G. M. Jumieson and T. Walker, are indi-
cated by the initials B.J. and T.W, respectively.,
The abbreviation H signifies holotype and P
paratype. Eaplanations of terminology used
in descriptions may be found in Michaelsen
(1200). Stephenson (1930) and (nephridia) in
Tamicson (19714).

A key to the Mcgascolecidae of South Aus-
tralia follows. To permit ready identification,
without mnecessitating detailed study of 1he
excretory system which is the basis for tribal
classificaition, tribes have been omitted and the
kev proceeds directly to species, As unknown
species muy be cncountered by colleclors,
agreciment with illustrations cited in the key is

required, and the detalled descriptions should
be checked to confirm identification.

Family MEGASCOLECIDAE

Subfamily ACANTHODRILINAE s. Jamic-
son, 1971a
Tribe ACANTHODRITINT 5, Jammieson, 1971a
Holonephric, or, if wholly or partly mero-
nephric, with a single pair of prostates. Pros-
tates tubujar, one (o three pairs. Stomate
meronephridia, where present, not forming a
series median 1o astomate micromesonephridia.

Genus MICROSCOLEX Rosa, 1887
Microscolex dubins (Fletcher. 1888a), Rosa,
18%90: 511. Michaelsen, 1907a: 146-148;
1907b; 5. Pickford, 1937: 429432 figs
188-399. Gates, 1962; 7-15.
FIGS 2A, 12, TABLE 1
Ewdrilus (?) dubius Fleicher, 1888a; 378=381,
Length = 36 mm, w (midelitellary —= 3.4
mm, s — B8 (specimen 1), Circular in cross
seclion. Pigmentless in alcohol, Prostomivm
not canahculyte, epilobous 1/2, closed. Peris-
tornium not bisected ventrally, Dorsal pores
absent. Setac B per scgment, comniencing in
11, In regular longitudinal rows throughout.
Setae a and & absent in XVIL

Key to the megascolecid species of South Awustralia

I, Combined male and prustalic pores 3 pair nn XVIT (16th setigerous scgment), Spermuthecal

pores absent

Micrascolex dubeys, Fig 2A

. Combined male ond prostatic pores a pmr on }WIH u‘?:h sthaemus segmcnl) Spcrm.ﬂhecal

pores present

2, Nephtidia one pair per scgmcnt
1. Nephridia several to many in o sepment

L Lk bI

3. Nephridia with terminal bladders which alternate I'mm Iat(-ral (] vcnn:tl

Heteroporodrilus shephardi armatus, Fig. 28

3. Nephridia without bladders; ductls in « sinele series on each side

Perionychella (P.) mccmr!r-'m Flg aC

4, Caleiferons glands present on the nemphugus pa:n:d in X, XI-X1T1 e it D

4. Culciferous glunds absent

6

5 Oalelferons glands 4 pairs, in X-XI1. ‘ipermalhec.m unpalred Spem:*vra‘eﬂu a"mpum vatin, Fig. 9A
5. Calciferous glands 3 pairs, in XT-XTTI. Spermathecae paued . ... Spenceriella penoloensis, Fig. 9B
6. Spermathecal pores | puir, in 5/6 Gemascolex walkeri, Fig. TA
6. Spermathecal pores more thun | pair, in 7/8 ot §/9 anteriorly oy . 7
7. Spermathecal pores 2 pairs .. TRy g e R
7. Spermathecal pores more than 2 palrs 9

& [ILast spermathecal porcs in 7/8 .

8. Lasl spermathecul pores in 8/9
8. Spermathecal pores 4 pairs WY A T
9. Spermathccal pores 3 pairs ...

10, Last hearts in XIT .

10. Last hearts in XILT

—
—

. Genital markings paired ...

. Genital marking(s) unpaired, midvéotral ; o

Gemascolex jnirabilis, Fig. 5

o GQemuscalex pursatus, Fig. 3A
Gemascolex ocpotheeaing, Fig, 6A, B
SR . 1]
Gemascalex J'arma.’fs Fig. 4A. B

11

f"r'mmco.'n nenmmrf Fig. 78
12

12. Male pores aboul one ﬂnrd of 1‘he body circumlerence apart. Nn gemtnl mnrklrlg,s present

behind them

Cremuscolex similis, Fig. 3B

12. Male pores about sne Gfth of the hnda cucuuﬁerm aparl, Paired genital markings le-

hind them

Gremaseolex stirlingl, Fig. BA, B
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TABLE 1
foreiseral distanrey in Micrsscotes Jubins
i

W g e ol M de b pa
Soemdnt Nl ne P& 13 TN T2 10 12 UB
Segmenl XX 'y B8 14 » 53 14 LT OGS

dindirdired as % of clicumleremoe
au ab be dd ¢ ] ha
Segment X7 0 6.5 148 103 243 116 |44 6W
sepment XX 113 S 153 117 277 902 175 i N
Mean 10,7 4.0 151 112 263 M09 150 &0
Lateeval/ah [ jp IS 19 41 1£ 27 1.0

Nephropores inconspicuous, in the interseg-
mental furrows a little less than 1/3 be below
et firsl ohserved at 6/7. Clitellum annular,
XIXVI with weak development through
XVIL well develaped but not strongly pro-
tuberunt, apparent as a smpoth region owing
10 supression of Intersepmental furrows 14/ 15
and 157167 sctue nd mnephropores retamned.
Mile pores minule, equatorial in XVII, lateral
ol setol lines a, euch in on oval field. which
is not sufliciently elevaled to be termed a poro-
phore, the pores 1.26 mm, 0.14 circumference,
apart. Accessory genital markings absent. Fe-
male pores paired. almost ul the anterior mar-

gin of X1V, shorldy median of « lines.
Spermatheenl pores absent.
Strongest  septy B/9-13/14.  modermely

strong, Dorsal blood vessel single, continuous
onto the pharynx. Last heurts in X1, those in
X-XII latero-ocsophageal, vach with a con-
neclive from the dorsal and Lrom the poorly
distinguishable supra-ocsophageal vessel; the
latter oesophageal only, Commissurals in VI-
IX dorsoventral only, Subneural vessel absent
Girzard rudimentary, in V. Ocsophagus thicker
walled and more rugose internglly in X-X1V
than anteriorly, monilifarm throoghout though
narrower in XV. Extramural culciferous glands
absent, Intestinal origin XVI; typhlosale. caeca
and muscular thickening absent. Nephridia
stomate. vesiculate holonephridia: thoss in TI-
IV each sending a duct laterally 1o discharge
presetally in 4 line, the duct in 11 avesicu-
late, the ducts in TIF and TV each with g smull
subspherical bladder; the nephridia in V dis-
charging through small subspherical somewhat
crenulated bladders presetully  immediately
pelow < lines, the bladders joined medianly
and slightly subtermunally by the ducts: by
segment VIIY the duct median to the hladder
is iself swollen and by XII the original bladder
protrudes from the lateral aspect of the wedge
shaped expansion of the duct and may bhe con-
sidered a short Ttounded diverticulum: the
bladders reach their furthest separation from
¢ line, a1 approximately one fourth cb. in the

vicinity of XVIL und maintain Ins  posibon
further posicriorly. Cauodally the diverticulum
becomes a definite lateral caecum, about twice
us long os wide, though hidden by coils of the
nephridium. Holandric, clavate testes and non-
iridescent funpels in X and XTI seminal vesicles
2 puy, racemose, in XI and X1 Metagynous;
ovaries, flattened lobes with severy] conjelned
strings of large oocytes, and lumdels in XTI
small owvisacs in XIV. Prostules almost
straight, tubular, passing laterally from the
ducts in XVl and widening evenly to the
rounded frec extremity so as to appear slen-
derly clavate: the external duct indistinctly
demarcated but with a shght nuscular sheen.
tke double vas deferens joining the duct at its
eatal third. Peiial setac present in two follicles,
@ and b, the b follicle entering the body wall
in eommon with the prostate duei. Each peri-
setal follicle with two functionsl and two
reserve sclae: each scta almost steaight, ectally
tapering slightly 1o a hlunt point. the ectal
fifth bearing a longitudinal series of approxi-
mitely 7 to 10 circumferential sets of short
transverse incisions: the posterior border of
euch incision forming a few minute anteriorly
directed denticles;, the incisions In o set
arranged obliquely wround the circumference
of the seta; this urnumentation poorly visible
under the light microscope: lengths ol two
functional setae 0.32 und 0.72 mm, general
width of the shaft 16am and 26ym Tespec-
tively. Spermathecae absent.

Marerbal examined: Lml. 140°S5'E, 38°01'S.
26 km from Mt Gambicr along road o
Nelson. in sandy Toam under giuss among
walttles and gums and some garden escapes.
Bl and T.W., 154iii1972— 2 specimens
(8J).

Type-lacality: Sydney, Mulwala [(N.S.W.):
Adelaide.

Other Auwsiralian  localities;  Tas,  (fide
Michaelsen 1900); N.S.W.-Newcastle. Para-
matta ( Michaclsen 19074, b): Jenolan Caves
area ( Boardman 1943), South westerm Ans-
tratin | Michaclsen 120741, Qld Toowoomba
{Stephenson 1933). ACT. (Gates 1962),

Remurks: Microscolex dubine is a euryhaline
species circum-mundane in the northern and
southern hemispheres mostly n warmer
regions. though not tropical.

Abscnce of spermathecal pores, location of
combined mule and prostatic pores on XVII
and progressive nafrowing of setal intervul ab
i an anlerior direction from approximately
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XV

Fig. 2. Genital fields of: A4, Microscolex dubius, specimen |, Lml. B, Heteroporodrilus shephardi

nrmatits, holotvpe. 1.11.

Symbols used in illustrations of genital fields: 2, female pore; g.m., accessory genital markin iy
male pore: sp.p., spermathecal pore, Roman numerals are segment numbers. Clitellum shaded. Aﬁ by

camera lucida.

segment XXII to XVINH allow ready recog-
nition of this species.
Subfamily MEGASCOIECINAE s. Jamieson,
1971a
Tribe PERIONYCHINI 5. Jamieson, 1971a
Male and prostatic pores coincident or
(Diplotrema  part, New Caledonia) near
together on XVIII; sometimes with a single
median combined maule and prostatic pore.

Prostates one pair, tubular to racemose.
Purely holonephric, or with meronephridia in
a varying number of segments anterior to holo-
nephridia: never (?) with intestinal entern-
nephry.
Genus PERIONYCHELILA Michaelsen,
1907a

Perionychella (P.) inconstans sp. nov.
FIGS 6C, 10A; TABLE 2



b B. G. M. TAMIESON

Length = 63(H)-77(Pl) mm, w (mid-
uitellur) - 2 mm, § — 122(H)=131(P}).
Pigmentless in alcohol with the exception of
the reddish brown ¢litellum, Form attenuated;
circular in ¢ross section. Prostomium  epi-
lobous 2/3, acute. closed: not canaliculute,
Peristomium not bisected ventrally. Setac 8 per
segment, ih regular longitudinal rows through-
out (H) or ¢ und o irregular posteriorly (P1);
a and b absent in XVIIL

Nephropores sporadically visible, on and be-
hind the clitelium, anteriorly in their scgmeats
im b lings, Clitellum annular, very conspic-
uous owing o streng tumescence and its red-
dish volor (almost fusiform and reminiscent
of thal of the aquatic genus Sparganaphilusx),
clearly demarcated in XHI-2/3 XVIII, but
some clitellar modification and pinkisl plamen-
tation present throughout XII and XVIIT dor-
sally, re. extent XU-XVIIT (= 7 segments):
intersegments 13/14=17/18 torally obliterated
dorsally. Male pores equatorial in a lines of
XVIIL on strongly protuberant, subcircular
papillue which fill all but a small anterior part
of the segment, the lateral borders of i
papillac less clearly demarcated than the
median borders, The papillae lie in a whitish
glandular field which inlerrupts the clitellum
from shortly presetally in XVII, laterally be-
vond & in XVII and XVIIT, and which extends
pusteriorly to include (H) or just precede (P1)
the setal are of XX. The setul annvlus of XVTI
1o shortly lateral of » forme a transverse ven-
tral pdge. Dhistinct yecessary genital markings
are not recogiizable in the male field but
there is a sugpestion of & transverse pacd from
mid ub ta lateral of b on cach side filling the
anrerioe third of XVILL An unpaired, midven.
trul, cirevlur accessory gemital marking with
depressed central area and porelike centre
almosi fills the length of each of segments
VII. VI and TX apd extends laterally ta a
or into ph {H, Pl; see Field Varation)
Female pores paired. shortly anteror to (H)
or anteromedian (PL1) 10 setne a of XIV. in n
common glandular field which fills bb and
longitudinnlly extends from 13/14 posteriorly
lo just include the ventral setal couples.
Spermathecal pores in 7/8 and 8/9, ench on
an inconspicuous papilla almost concealed in
the intersegment, unpaired midventral (P1) or
paired immediately median 10 a lines (H).

Thickest  sepla  7/8-9/10, wmoderately
strongly thickened (H, P1). Dorsal blood ves-
sel single, continuous ontn the pharyme (H).
Last hearts In XITL, those in X-XIIT latero-

TABLE 2
{nterseral diveunces in Perionychella (P.) incanstans

mm

e ab B el Wl ke g Mg
Schment X11
Holcaype 0 02 DS O 2.4 d4 0s nt
Paratype 1 b3 02 D4 03 X1 Uy 04 W2
Sevment XX
Halatype g4 02 05 43 20 bY 05 92
Patatyne | 0 Bz LS 0.3 20 9 g4 02
shimdardized sy % ol crrcumferencu
aa ab be pd dd dc ch by
Seamep X1T
Helntype e <40 10a 7.0 464 ws 08 49
Faratvmng 1 i LI | e 49N 7.7 98 a9y
Mean LN AT QA hT aKkz2 7.1 ag' 49
Inteivall an I8 in 219 1.4 102 1.9 - 4 | (]
Seuncol XX
Haloype 97 49 g R &id &7 0T 42
Fatatype L 9% S50 U9 64 4TI 58 8¢ J0
Mian o.K 49 11,2 B.1 ARk ol . 4.4
Interyal’an 248 1 23 1.2 wSs 03 240 s

oesophageul, each feceiving a connective from
the dorsal vessel and from the sopra-oesopha-
geal vessel. The lawer vessel extends from 1/2
VIIL X1V (P1), 1/2 XV (HI) and except
al its extremities. 1s larger than lhe darsal
vessel. No subneural vessel detectable.

Gizzard small and glohase in V, its posterior
limit being at 1/2 VI, muscular but ecasdy
compressed. Qesophagus moniliform bul noi
evidently vascularized in VI-VIN, In IX=X1IV
moniliform amd  apparently  with  inereused
vascularization (especially vascular in I1X1, in
XV-XVIl (H)-XIX (P1) tubalur amd only
slightty vascuolarized, in XVIIL (H) similar to
thar in XVIl but globose. Intestinil origin
apparently XIX where the wall s thinner (H)
or XX (PI, with oesophageal valve at 19-20).
not reaching full wadth until XXTI: typhlosole
absent, though & rudimentary mid-dorsal ridge
is observable in paratype 1. muscular thicken-
ing and cacea ahsent (H, Pl). Nephridia
holanephridia first recognizable in X1 (P1) ar
X1 (1) bt 2 pairs of small witlike strixs
tures on the body wall, in IV and V (P1) muay
be tofted nephridia (the exireme nurmow ness
of the worm rtendering dissection verv diffi-
cult); each holonephridium with a lurp pre-
septal funnel and narrow dJuct  Jdischarging
presetally in h line,

Holandric. testes and iridescent funnels |n
X and XTI seminul vesicles large, racemose,
with many large diserete Joculi. in X and X1,
Melugynous  (ovaries consisting of a  lew
irregular chains of very large oocyies and fun-
nels in XIM)Y: true ovisaes, each with several
very large oocytes, in XIV. Prostates u palr
of thick short lortuous tubes resinicled 1o
XV {Pl) or their ental ends just entering
XIX (M) muscular dusis straight ar slightly
curved, not sinnous. Penial setae present, their
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follicles extending from XVIII into XX. fili-
form.

Spermathecae in VUL and 1X, each with a
succiform, norrow=slulked ampolla snd y digiti-
lorm-clavate  (inscmunated) sinupns  divertl-
culum joining the base of the duct and longer
than duct plus ampalfa, In paratype 1 there
is only a single spermathcca in each segment,
s dugt entering the body wall below the ven-
iral nerve cord. In the holotype there are 2
spermathecue in cach segment, discharging
median to « lines, and the right spermathecu in
each scgment has a replicated ampulla,

Field variation: The male genital ficld has the
form described for the holotvpe in the 9 speci-
mens sclected as paratypes but the right pros-
late (and male porophore) is replicated in
puralype 4 so that there is one in XVIIT and
4 further ome in XIX. Midveniral unpaired
accessory genital markings are present in VI,
VII and IX in 3 specimens fincluding the
holotype), in VIT and VIII, in 3 specimens, and
in VIII and IX in 4 specimens. Spermathecal
paores, in 7/8 and 8&/9, are paited shorly
median of a lines in 3 specimens, paired but
ventrally almost contiguous in | specimen, and
are unpaired, midventral_ in 3 specimens, being
externally  unrecognizahle in the remaining
specimen,

Material examined: Hjl, 136°44°'F, 35°36°S,
in soft. waterlogged carth, bonded wilh grass
and grass roots. on the banks of Rocky
River, about 1.6 km N of Rocky River
Homestead, Kangaroo L: approximutely 50
wirms per square fool, [, Thomas, date?-H,
P1-9 {plus many additional specimens). H,
24 (AM): PL. 5, 6(BM); P7 (SAM): PS8,
9 and additional specimens ( BI).

Remarks: This species differs from others in
Perionychella in location of ncphropores in &
lines and In that ¢d is not as large relative ton
wh. These differences may indicale that it is
phyvlogenetically distinet from the remainder
of the genus but erection of a4 separate genus
for its Teception does not appear necessary.

Genus HETEROPORODRILUS lamieson.
1970
Heteroporodrilus  shephardi  (Spencer.
armatus subsp, nov.

FIGS 2B, 108, 1TA, 13; TABLE 3

Length = H3+(H) mm=132(P1) mm. w
(midelitellar) = 7(P1)-B(H) mm. s = 109+
(H, posterior ampuree: Pl damaged) Torm
angular in cross section the peripherv being

1900)

siraighl between adjacent setal lines Pigmented
greyish brown but pale ventrally in alcohol.
Prostomium protanylobous, with a transverse
furrow ut O/1 (H) or epitanylobous with a
(ransverse [urrow at # 1; the peristomiom with
several longitudinal furrows so that extension
of a dorsal prostomial tongue to 1/2 is ques-
tionable. Canalicula absent. First dorsal pere
6/7 (H, P1). Sctae B per segment, in regular
Iongitudingl sows throughout; setae a and b
absent, replaced by penial setae, in XVIIL
Nephropores conspicuous, anterior in their
segmenls in the holotype in I(?), 1I-IV in
d lines, in V-IX alternating from d to mid be
(commencing in V in d on the right and mid
he on the left); thereafter altcrnating from
dtob (in X in b on the right and 4 on the
left); the nephropores symmetrically disposed
in paratvpe 1! in IT-1V in d lines: in V and V1
in mid &e¢; in VIT=IX allernating from 4 to mid
be; in X backwards aliernating from & to
d (examined m H and Pl to 20/21). Clitel-
lum annular, X1V=1/3 XVII; dorsal pares
occluded in 14/15-16/17; intersegmental fur-
rows fainter dorsally; setue and nephropores
¢learly visible. Male pores on XVIIL inh &, each
on a slender papilla strengly protuberant from
an indistinet Jow cirgular prominence. Acces-
sory genital murkings: transverse ovpl to ob-
long pads with porelike centres in VI (uni-
lateral, right), VII and VIIT (paired) Rlling ub
and with centres at or slightly behind the setal
arc; similar but lacger pads almost filling the
segments  longitydinally and  with centres
immediately presetul in @b paired in X1 and
X and unilateral, right. in XXII: paired deep
pits in eh in 17/18 and smmediately behind

TABLE 1
lereesetal distences in Heteroporadrilus shephardi
armalus
mimn
dn ab b ed dd A et ba
Sepmem X1
Halotype 76 2] 33 JR &R A6 ALY LY
Parsivee 7 i3 |4 "1 P4 44 24 22 12
Paratype 1 9 LS 24 26 54 25 27118
Suverrent XX
Halabvoe 30 16 2% A% 62 17 19 1S
Pararvpe 2 27 12 13 29 44 AT 22 14
Pamnype 3 1A 153 24 24 52 24 24 11
stundirdired as % of elredinference
B ah be cd A dc b ba
Sepemeng 11
Holotyve 96 TA 1311407250 B3 1.4 1.0
Paricype 3 121 T4 116 126 23.1 116 116 9.0
Parpisme 2 95 75 1L6 101 201 126110 T8
Ean 4 TANMI 12251 128 1.4 2R
Tnicrval/ah 14 10 16 1.8 33 1.7 1% 10
Seament XX
Holotlype 117 62 115 152241 144113 5B
ararrpo 2 179 62 93 150 22K 140 114 73
Varntvie 3 9% A.A 126 126 272 126 128 58
Mern 1.3 64 11,1 143 247 143 118 K13
Tnterval/ aly BT 10 LY 221 88 12 18 1.0
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1819, a small indistinet eyelike marking
presenl postelu-lulerally to each pit (H, zee
Ficld Vaniation). Female pores inconspicuous
midway beiween the sctal arc and anterior
border of X1V, shortly median of @ (H. PI).
Spermuthecul pores 3 pairs in 6/7, 7/8 and
8/9, in & lines (and with inconspicuous ellip-
fical lips, (M) or shortly Taternl of & lines
and preceded by a semicirculor swelling which
flls the postenor (hitd of the provious segment
(P1).

Septa 8/9=11/12 strongly thickened. Dorsal
blood wvessel single, continuous ouwy  the
pharyny. Supra-oesophageal vessel traced nlo
Vi1, not demonstrable in VI, eading pos-
terioely in XTI, recciving a transverse vessal
from each ol the calcilerous glunds, in X-XII.
List hearts o XTI, those in X-XI1II, which
are stont, originaling from the calcilerous ves-
sels angd receiving slender connectives Yrom
the dorsal vessel [latero-oesophageal hearts):
commmissurals 0 VII-IX more slender, dorso-
ventral only and, nnlike the latero-oesophugenl
heurts, with parietal branches but meverthe-
less walvular; vessels Trom the Jorsal vessel in
Voaid VI branching on the gut. Gizzard brojd,
gossy. stmng hut Tairly easily compressible
(M) or elongate and firm (P1), the preceding
oesophagus, in 1Y, forming a wide Baccid pro-
ventriculus.  Qesophagis  unmedified in 1X,
bearing 4 pairs of venlroluteral broudly sessile
extramural caleifecous glunds, an X-X111, the
lumen of each gland plmost occluded by
numerous tadial lamecllac. Oecsophagus shor,
narrow and chloragogenos i XTIV, Iotestinal
ongin  XV. rtvphlosole absent. Holonephric,
nephridia with moderately lurge subspherical
terminal vesicles, which are readily visible in
the posterior intestinal region, are less well
developed in the anterior intestinal region und
not apparent in the forehody; preseptal funnels
large. in ab irrespective of position of bladder
(first  demonstraled an XIV), Compacted
sperm  masses surronnding Jridescent  sperm
funnels in X und X1 semimal vesicles race-
mose, i TX and XTI, Larpe racemose proslates
a pair. in XVT XXL o U-shaped museular duct
passing wedianly from the middle region of
the gland; the duct hifurcating st its ental
exiremity 1o receive docts from the pnterior
and posterior pertions of the gland. vas
veferens joiniug the duct near its ectal en,

Penial setae slender, sivuous, almost filiform,
the ectal region. viewed from either side. ornu-
mented with irregular, approXimately trans-
verse s oblique rows of a few (P1) 1o severa|

(H) triangular [antened scales, which except
at their bases, are frec from the setal surfuce
but point towarls the ectal extremity ol the
seta; the scales in the holotype with single,
bifid vr Lrifid points and in two or thrée groups,
gach group corresponding approgimaiely with
one ol the couarser scales of paralype 17 toul
number of scales counted in u lfongitudinal
line approsimalely 21 (in 0.21 mm) und 37
(in 0.44 mm)} in Iwo setae of the holotype;
eqch sela tapering to a rounded bul delicate
point: length of a fully devcloped sein
28 P13 7THHY mm; width  of the most
strongly ornamented region 27 or 20 ym (H]
gnd 23 ym (P1). Female organs not ohserv-
able (H): ovaries with numerons egg strings,
and Tunnels in XTIT; ovisucs absent. Spermathe-
coe three pairs discharging anienorly in their
segments; ampulls subspherical. slightly shorter
than the stoutly fusiform musculur glossy duer;
an abruptly widening cluvate diverticulum less
than one third the Jength of the duct arising
from the median aspect of the duct shartly
exlal of the ampulln (H., PI).

Field varinion: Tn the four type specimens
paired pads in @b, which do not mclide the
anlerior  poruons  of  thelr scgmenls, are
present in VL VIL and VIl in H (R), P2 und
P1, A liplike swelling extending to the preced-
ing sctal arc is present in (hese swgments in
front ol each spermathecal pore in PI1-3, An
unpaired midventral circular postsetal marking
with porelike centre is present in cach of sep-
ments VI. V11 and VIIE in P2 or in VHT only
in P3. Paired pads median to sctac & and occu-
pying much of the length ol the segment aie
present in X in P1 and P3. in XI in H and PI
and 3, and in XI1 in M, P2 and P3. Pailed
pits in @b lie in intersegment 17/18 and im-
mexdiately behind 18/19 in H. P1, 2 and 3.
Puired oval pads in ¢d oceur in XXI1 in P2 hut
there is only one unilalleral pad in HI(R),
F1(R}) and P3(L). Indchinite turmd areas miry
be present in the vicinity ef 1he paired pits of
17/18% and 18/19, 1.¢. ill defined eyelike mark-
ings postervlateral o the pits in XV and
XIX in H or posteromedian lo the pils
XVII in P! and P3 and in XIX also in PL.

Material examined: 111, 130"29'E, 37°218'S,
Il km S of Penola in eucalypts fringing
Pinuy radiata. BJ. and T-W , 15viii.1972-H.
Lk2, 140°42°FE, 36"37'S. 37 km from Ror-
dertown along road to Naracoorte, in bank
of temporary poof in grassland with spare
grasstrees and cucalypts, T.W., 16.v1ii.1972-
P4, 1k4, L4A0"44E, 36°59'S. 2 tm § of
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Naracoorte, jn sandy soil with bracken and
wattles near pasture, BJ. and T.W.,
16.v0n.1972-Pi-3. H(AM), PI-2(B));
P4(BM): P3(SAM),
Remarks: The new material agrecs with H,
shephardi alone in the genus (vide Jamieson
1970Q) in altermation of pephropores between
d and mid be. rather than the usual d to e,
and it 1s here included in B shephardi as @ new
subspecies although it shows ditferences. in-
cluding the distssbutron of genityl markings
und the presence of penial setae, which might
be considered 1o warrant separate specific
status. Whether or not it be reproductively
isolated from the puminute subspecies it is
unquestionably, from its morphology, more
closely refated to the latter than to uny other
taxon in MHeteroporedrilus. H. shephardi be-
longs 10 o group of species with four pairs of
caleferous glunds, the other members of which
are H. canalfculasus (Fletcher 1889a) und M.
mediterecuy | Fleicher 1888h). The latter two
species oceur lerrestrially in upper reuches uf
the Murray-Darling river sysltem while /I,
shepliardi veeurs on the Wimmera River,

Tribe MRGASCOLECING 5. Jamieson, 1971a

Male uand prostatic pores coincidenl on
XV qrarely XVII); prosiales one pair,
racemose (wilth branched internal ducts and ne
single vental lumen) or tubular {with a single
centenl lumen). Purely meronephric; median
stomate nephridium, if present, opening into
the intestine,

Genns GEMASCOLEX Edmonds & JTamieson,
1973

Terresirial. Body circular in cross <ection
or {(G. bursatres) dorsoventrally depressed.
Prostomium epilabous to tanylabous, peris-
tomium bisected by a lengitudinal furrow ven-
trally, which is moic conspicuous 1hon other
gmoving which tnay be present, or (7. mira-
bifiy and G. stirlingi) grooving present all
round but not wmore conspicuous vensrally.
Setae numerous {(more than 8) in each seg-
ment. Nephropores not externally regognizable.
A pair of eombined male and prostalic pores
on XVIHI Clitellum annular anterior 1o 18/
19; its intersegments and dorsal pores obscured
at malurity but setae visible, Intersegmental
accessory genital markings always present, Fe-
male pore presctal in XIV and midventral or.
as a rure individual variation (G. lateralis),
paired. Spermathecal pores 24 pairs in 5/6—
8/%, 2 pairs in 6/7 and 7/8, or a pair in 5/6
anly.

Duorsal blood vessel single; continuous oato
pharynx. Hearts in X posteriorly latero-
acsophageal. each ansing trom the shart supra-
oesophageal vessel and from the dorsal vessel.
Last hearts in XI1 or X1, latero-ocsophageal
vessels (always?) present median to the hearts.
Subneural vessel absent. Gizzard large, in V or
V1. Oesophagus Incking extramural calciferous
glands. Intestine commencing in XVII; a ridge-
like low or (G. walkeri) decp dorsal typhlo-
sole present; caeca and muwscular thickening
absent. Excretory system meroncphric. Puired
tufts present in FI. TI1-V of which at least
those in IV and ¥V are enteronephric, with
ducts entering the buccal cavily and/or the
pharynx, Caudally with numerous entero-
nephric meronephridia. each with a preseptal
funnel, discharging into the intesting in each
segment and with or withoul a longiludinal
collecting duet (ureter) on cach side. Testes
und funnels in X and X1 testis-sacs absent!
seminul vesicles in X1 and XII or rarely in
IX, XI and XII.

Ovaries and lunnels in X1IT; ovisaes present
or absent, Prostates tubuloracemose: lingar,
lobulated, with axial lumen throughout which
receives lateral canalicull; vas eferens join-
ing their muscular ducts, Pepial setae ubscnt.
Spermathecae with diverticula,

Type-species: Gentavcolex newmani Edmonds
& Jamieson, 1973,
Distribution: South Australia and Victoria.

CHECKLIST OF SPECIES
*New combinations in Gemascolex

South Auystralia;

I. Gemascolex bursarus sp. nov.

2. Perichaete lateraliv® Spencer, 1892 (also
Viclona), syn. Megascalex zierzi Michael-
sen, 1907h

1. Gemascolex mirabilis sp. nov.

4, Gemascolex newmani Edwonds & Jamic-
son, 1973

3. Gemascolex octothecatus sp, nov.

6. Gemascolex similis sp. nov.

7. Perichaera stirlingis Fletcher. 1888a, svn,

Megascolex fletcher! Shannon, 1920
B. Gemascolex walkeri sp. nov.
VYictoria:
9, Perichaeia dorsalis® Flewcher, |B8Rh
Gemascolex bursatos sp. nov.

FIGS 3A, 10C, 11B-E; TABLE 4

Length — S2(P11—64(H) mm, w (midcliel-
lar) = 1.5¢(P1)-2.5(H) mm, s = BI(P1)-
102(H). Pigmemed purplish-brown dorsally,
pale ventrully; setae in pale circular fields.
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TABLE 4
Inteesetal distamces in Gemascolex bursalus

dafdardired a8 T
mm ol circumlerence

gm ab T I o an ab =2y xr

Seamcii XU

Halatype 0.6 04 04 05 352 122 76 73 103

Faragype | 4 Wl 04 04 42 34 b 71 00

Mean 103 K4 ',§ W03

Intorval/ak 1. 14 17 1.5
Seemen) XX

Haolowpe 0.7 Ny D4 D3 SB 128 38 74 |40

Parntyoe | 06 03 B3 05 48 136 A5 A9 )6

Mean 132 T& ) %)

Tniervalfal LT LD ob s

Prostomium tanylobous, narrow, acute (1) or
epilobous, 3/4, open. Canalicula absent. Dor-
sal pores minute, the first in 4/ 5, Setae of each
side mure closely spuced luterally than dor-
sally and venteally, b and be approximately
equal, Numbers of selue per segment [3 in
XIT, 16 i XX (H, Pl), 20(P1)-22(H) AI-
teen segments from the caudal end; ¢ and =
lines straight throughout; anteriorly with «
wide breuk n the setul circlet dogsally and
ventrally: posteriorly with o moderate ventrul
and almost inuppreciable dorsal break. Setae
a and b but not ¢ absent in XVIIL Clitellum
(developed in holotype only) XIH-XVL (= 4
segmenits). Male pores extensive transverse
slits, with puckered lips bul no porophares, im-
mediately median to sctac ¢ of XVII,
LOS(H)-L30(P1) mm, 029(P1)-0.381H)
circumfercnce, apart. A circolar, low dome-
shaped accessory genital marking present al
17/18 and 18/19 in front of and behind the
male pore, on the left side, bot at 18/19 only
on the right =ide (IL): paired in these locations
in PI. A pair of clliptical evelike markings in
16/17 in ab (M only) and a further pair of
circular ta clliptical marKkings in 8/9 slightly
laterul of A lines (11, P1): all accessory genital
markings rodimentary in Pl. Spermathecil
pores 2 pairs, in 7/8 and 8/9, laterally sitnated
gaping clefis, shortly lateral of setal lines 4,
1L32(M=20(P1} mm, N4R(P1)-0S56(H)
circurmference. apalt.

Strongest  septa 9/710-137 14, moderately
strongly thickencd. Last hearts in XI1. Supra-
nesophagesl  recognizahle  in VII(H),
VIIPY-4 XITI(PL), XHI(H), well de-
veloped. Gizzard in V. Tnlestme oniginating in
XVIT in which it rescmbles the vascularized
regions of the cesophagus; a4 low orfuous dor-
sal typhlosole first considerably developed in
XXVIN hat traceable forward as a rudiment
to XXITIT. Nephridia: a pair of tufts in each
of seaments -V, increusing from small to
large posteriad, those in 1V imd Y sending

composite ducts 1o the pharynx; Lhose in JI
wndd 111 apparently exonephric, small exo-
ncphric tufts in VI accompanied baterplly hy
micromeronephridia (H. PL); numerous in-
egumentary micromeronephndia in VIE pos-
teriorly, at first posterior in their segments {H,
Pl), in XVI-XVII especally conspicuous and
densely crowded on the body wall (H); there-
after (H, P1) moderately numcrous on each
sule and posterior in cach segment; caudally
with several (as many as 8 or 9) enlarged
nephridia on cach side with a preseptal funnel,
at least some of these nephridia on each side
wnding ducts w the roof of The inlesline;
accompanied in the holotype by smaller asto-
male, (exonephric?} nephridia; no  ureters
demonstrable,  Precise  descnption of the
nephridia must be postponed until more appro-
priately fixed material is available.

Sperm funnels in X and X1 (iridescent in
the mature holotype); seminal vesicles race-
mose, in XI and XII. Ovaries oval laminae
with several large oocytes (H), rudimentary
in the paratype: accompanicd mediunly by
small sacs of unknown function, ovisacs
present. Prostates tubuloracemose, cuch with
flattencd Teaflike glandular portion, in XXIT-
XXVI, XXVI, deeply incised by the septa
and adhcrent to the intestine: the muscular
duet strmnght in XIX=XXIT but in XVIII curv-
ing medisnly around the anterior face of a
large subspherical bursa copulatrix. A conicul
penis-like structure projecting from the bursa
into the malc genital aperture though not
visihle externally; vas deferens joining the
junction of prostate duct and gland (H); pros-
tate glands rudimentary in Pl

Spermathecae 2 pairs, in VI and TX: duet.
ampulla and diverticulum tortuous; the diver-
ticulum (inseminated) sleader, tubular, oni-
Ioculate. a little larger than the ampulla (H)}
spermathecae rudimentary in PL.

Maierial examined; 1i3, 138°30°E, 352775,

hil 8 km from Mypongs, S. Fdwmonds,

16.Viil.19T2-H(AM), PI1(BR]).
Remarks: The muscular bursae at Ihe ectal
ends of the prostate ducts in this specics are
unique in the genus.

Gemascolex lateralis (Spencer, 1892)

FIGS 4A, B, 10D-F. 11F; TABLE 5
p.|

Pericharta laterolis Spencer, 1892: 1112, #|
VI, figs 55-57, 78

Meeascolex  lateratis Michaelsen, 1900: 220,
Jamieson. 1971b: 95,
Mregascolex zietzi Michaelsen, 1907k; 17=19.

Famieson. 1971h; 95,
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Imm

Fig,

The following account is drawn from the
lectotype, two specimens from locality Ji2
(SA77, 79). a specimen from LII (SA1S),
and one from Lk3 (SA229). These are re-
ferred to as L. and specimens 1, 2, 3 and 4
respectively in the account.

Length = 45 (specimen 3), 74 (specimen
2)-80(L) mm (specimens 1 and 4 arc pos-

3. Genital fields of: 4, Gemascolex bursatus, holotype, Jj3. B, G. similis, holotype, LI2,

terior regenerates), w (midclitellar) = 3—4
mm, s = 87 (specimen 3), 109 (specimen 2)—
122(L). Circular in cross section. Pigmented
purplish brown dorsally with the setae in pale
fields (specimens 1 and 2): or pigmentless
(bleached?) (L: specimens 3 and 4). Pros-
tomium epilobous 1/2 (specimens 3 and 4)
and 2/3 (specimens 1 and 2) or appearing
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TABLLE §
fiterserad Wisiances In Gemaseoles  Tulerulis

Slandaredived 15 ™

min uf cireumtcreno:
as ab ¥y " a1 ub ey it
Seemom X1
15%A 7] w0 o7 L1 1= o4 46 0.0 9.4
154740 1o 0y 0.3 129 £5 &6 3.6 1.3
JSA IS na 04 0.} 09 i9 7.2 4.0 30 113
454 229 0?7 D4 S 0.9 9.2 7¢ 44 §4 92
Svement XX
1 SA 77 1.} D5 b5 14 2.1 104 45 44 §a
28A 74 14 OM an 1.2 15.1 107 549 AE WY
38A 15 10 85 UA 1.0 93 105 =3 T8 119
45A 729 )l DS 0.5 1) 9% TIe 53 53 )3T

tanvlobous (L): nor ur Taintly cansliculate,
closed or open. First dorsal pore 4/5. Selae
more closely spaced ventrulaterally than dot-
sally and ventrally on cach side; ab <ignifi-
cantly, but not greatly lirger than he in most
cepments: numbers of setae per segment 21—
3 (meun ol 5 26) in XI1I, 17-24 (mean
of 3 = 221 in XX. 20-38 (mean of § 26)
lifteen scgments from the caudal end: a dis-
tinet though only moderately wide wventral
hreak present throughout: @ dorsal  break
present in the forchody but behind the clitel-
lum only initally recognizable. or present hut
nurrow throughout. Setac a, b and ¢ ghsent in
XVIIT or (L) a and b, only ubsent
Cliteflum XIT (specimens 23] X1V (I
epecimen 11=-XVI (L, specimen 1, 23, 1/3
XVIT (specimens 3 and 4) 1— 3— 1/ <eg-
menls). Male pores on prominent rounded
porophores in ¢ lines of XVILL distance aport
204 (specimen 3), 2.81 (specimen 41,
Y1 (L), 404 (specimen 1], 4.92 (specimen
21 mm: ratio of this 10 circumterence —
0.26 (LY. 030 (specimen 4). 0.31 (specimen
3). 0,33 (spceimens | and 2), Accessory
venital murkings. w pair of cvelike markings
in cach of intersegments 9/ 10 and 10711 in
ah (L: specimens 1—4). Additional markings
in 177182122, varying from a lines at 17/18
o slightly median of o at 21/22 (1), or in
I7/18-22/23 (specimens | and 2) or absent
fspecimens 3 und 4). A turther pair of sub-
circular markings present in XVIU in front
of the male pores (L: specimens 1-4) and a
second pair behind them (specimens 1 and 2)
tsec Field Variation}, Spermathecal pores 3
pairs. clearly visible sunken orifices or incon-
spicuous, in A/7-8'9, hetween setnl lines 4
and 5: distance between pores = 2.04 (speci-
men 3). 30 (specimen 4), 4.5 (lectolype},
492 (specimen ). 5.62 (specimen 21 mm;
ratio of this distance to citrcumference = 0.24
(specimen 3), 0.34 [(specimen 41, 0,35 (lecto-
type). 038 {specimen 2%, .41 (specimen 1}

IAMIESON

Several pre-intestinal septar thickened but
nooe strongly. last hearts in XII. Supra-
vesophageal vessel 1 1/2 VIII-1/2 XL well
developed (specimens 1 and 2); ill-defined in
specimens 3 and 4, Vascular system not intuct
in the lectorype. Gizzard in V, Intestingl origin
XVIN; o very low, rudimentary. dorsal tyvphlo-
sole first definitely recognizable o XXVIL
Nephridia: <mall paired 1ufls in M angd 1§)
swith anterolaterally dirceted composite ducts
which in  specimens 1-4  appewr 10 be
exonephric but in the lectotype join the buccal
cavity at its anterior limit. Large twfts in 1Y
and V enteronephrig. their composite ducts
running anteromediplly 1o join the phmyns.
Numerous exonephric astomate micromero-
nephridia present in | or more bands in V
posteriorly (visible from I in specimens 3 and
4), associated with the anterior and posterior
septu in XV [specimens | and 2) or XVIi
(specimens 3 and 4) posenorly. Caudally
with approximately 8 enlarged nephridia. each
with a preseplal funnel on each side; one or
two nephridinl ducts traced 10 the rool of the
intestine but probably all enteroncphric: no
longitudinal  enllecting  ducts  demonstruble
Sperm funnels iridescent in X and X1; seminal
vesicles slightly racemose, almost sacoriorm, 2
ar 3 pairs, in 1X (I, specimens | and 2), XI
and XII' (all speciimensi. Ovaries, Natiened
webs or lobes with several conjoined strings of
large oocvtes. and funnels; a crascentic sac
of unknown function seen on the anterior sep-
tum of XI1[I median 1o the ovaries in the leatn-
type and specimens | and 2: sacs on the an-
terior septum of XIV questionably ovisacs.
Prostiales tubuloracemose, hand-sectians of ane
of specimen 3 revealing a very natrow central
lumen, the broad glundular portion linear, in
XVII=XXIEL XX deeply incised by the
septuz the musculur dect forming o lonp at
Icast the cetal limb of which widens strongly
hut o copulatory bursa absent: the vas deferens
joining the duc! near its junction with the
gland. No glandular nusses distinguishable in-
ternully al the sites of the accessory gental
markings Spermathecae 3 pairs. diverticulum
(inseminated) single. wbular, very lang and
much coiled.

Field variation: Anterior genital markings are
commonly absent in specimens with  well
developed markings in the vicinity of the male
genitul ficld, When anterior markings are
present they usually occur in 9/10 and 10/ 11
but they sometimes are present in 10/11 onlv
sl marely in 8/9 only; there are rarely 3 plirs,
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Fig. 4. Gemascolex lateralis. Genital fields of: A, specimen 1, Ji2: B, specimen 3. LI1,

in 8/9, 9/10 and 10/11. A pair of markings
is invariably present in XVIII in front of the
male pores and a further pair 15 usually
present behind the pores. In no specimens are
the posterior markings present in the absence
of the unterior pair.

Paired intersegmental genital markings in
the vicinity of the male pores may be absent

but they are usually present in 18719, 19/ 20,
commonly in 20721 and 21/22 and less fre-
quently in 17/18 and 22/23.
In all but one of the many specimens
cxamined. the female pore was unpaired.
Material examined: Igl, 138°03'E, 32°46°S,
Alligator Gorge National Purk, under rocks
near creek in gorge, B.J. and T.W.
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19,viii. 1972—SA 26-30, 33. JhZ, 138°33'E,
33°55‘'S, 10 km S of Clare on road to
Auburn, under eucalypts, 8. and T.W.,
[8.vili.1972—SA (65, SA 170, SA 318, 519,
5iZ, 13R°24'E, 34°58'S, Mt, Lolwy, T.W.,
16w 1972—8A 306 Mt Lofty. 1o eucalvpl
woodland, BJ. and T .W. 16.vii.1972—SA
289-296, 298, 299, 301-302, 304, 305; ML,
Lofty aren, in morst soil in eucalypt sclero-
phyll, T.H ., 20.vii.1972—SA 77, 78, 79, 82,
RS. Jj1, 13B°41'E. 35707'S, M. Bold reser-
voir, on hillside with sucalypts and griiss,
T.W.,, 21.viii.1972 SA 57-60.Jj2, 138°43°E,
347 14'S. Kyeema National Park. near creek
and under logs n cucalypt sclerophyll and
in swamp, T.W., 21.vii.1972—SA 271, 279,
280, 287. Jj3, 138°30°E, 35°22'S, 6.5 km
from Myponga. §. Edmonds, 16.viii.1972—
SA 236, 237 I)4. 138°31°E, 35°26°S. near
Mt. Clark (S of Myponga), eucalypt
sclerophvil, T.W ., 21 vii.1972—SA b4, 69—
72 Jj5, 138"1'E. 35°36°S. 8 km from Cape
Jervis along roud 1o Victor Harbor, in grass-
trec. bracken and eucalypt bushland, T.W.,
2LVl 1972—-SA 265, 267. 1j6, 138°21'E,
35°34'S. 24 km from Cape Jervis along road
e Victor Harbor, under rocks and logs in
poor soil. 1.W., 21.viii.1972—SA 207, 209,
210, 215, 157, 138"25°E, 35%33'§;, 30 km
from Cape Jervis along road w Victor Har-
hop, in grasstree and eucalypt mulga, T-W..
21,viil, 1972—SA 172, 176. 1j8. 138"32°E,
15348, 10 km from Viclor Harbor to Cape
Jervis, under roadside log, T-W., 21.viii.1972
—SA 42 (immaure).  Kjl, 139°28°E,
35"15'S. Tailem Bend, under rocks on bank
of the Murray River, RJ, and T.W.,
16.viii 1 972—8A  1RE-190, 192-193, 195-
200, 203-205 LKk3, 140°3R'E, 36°42'S, 12
km from WNaracoorte to Bordertown, in
sundy  soll among Banksia, wums and
bracken, B.J. and T W., 16viii.1972—SA
210 2300 11, 1V A9E, 37°2R'S. 11 km S
of Penola at roadside. under eucalypts fring-
ing  Pinnus  rodiara. B.J. and T.W.
I5.viii 1972—-SA  15. LI2, L40"32°E.
A7T°41'S, 18 km SE of Millicent on road 10
Mt Gambier, in sandy soil with prass,
bracken and Drosera fringing a Pinuy radiata
plantation, T.W. 15vii1972—SA 47
SA 15, 79 (AM); SA 77, 229 (BM): KA
289 (SAM): the remaining specimens (BI),

Remarky: Examination of the lectolype of
Perichoera lateralis reveals the presence of
paired genital markings, overlovked by Spen-
cer, in 9710 and 10/11 and does not confirm

paining of the female pore reported in his
description. Agreement of the mew material,
ond Michaelsen's description of Megaseolea
sierze, with the Jestotype is so close as to allow
no doubt of conspecifivity.

The possibility that an infraspecific morph,
subspecies or, less likely, a sibling species
should be recognized for at least some popu-
latiens which have gemital markings on XV
both behind and n front of the male pores
deserves invesliganon. In such  specimens
{exemplified by specimens 3 and 4) the male
spermalhecal pores. although in the same sclul
lines as the typical morph. (cxemplificd by
the lectotype and specimens | und 2} uare
usually closer together transversely, The sper-
mathecal diverticula are, so far as investiguled,
shorter and less convoluted Furthermore.
paired intersegmental penital markings in the
vicinity of the male pores may be absent
though frequently present. The occurrence
sympatrically on M. 1 ofty of specimens with
or without markings behind the male pores,
in addition to those wn front, at present mili-
tates against recognitton of subspecies How-
ever, 1t Is hoped that a statistical examination
of morphology in papvlations of G lareralis
and of their hiology will be undertaken hy
workers in South Australia with a view to de-
termining the status of the variants mentioned.

G. lweralis s the only indigenous megas-
colecid, other than Heteroporodrilus shephardi,
kitown to occur outside South Austrulian (in
Victorial

Gemascolex mirabilis sp, nov,
FIGS 5. 10G; TABLE 6

Length = G60{H)Y-83(P1) mm., w (mid-
clitellar} — 55(H)-9%PFl) mm, & =
[20{P11-128(H). Circular in cross section,
Pigmeniless with the excepuion of the brownish
clitelum. Prostomium epitanylobous, closed at
1/3 peristomium and laterul borders 10 /1
not cectainly distiinguishable from longitudinal
furrows on the peristomiom but bisccted by a
decp canalicula to 0/1 Peristomium longitud-
inally grooved all round but not bisected ven-
trally. Pirst dorssl pore 3/4, (imperforate?,
P1), 4/5 (H. P1). Setae subegually spaced.
though b&c is slightly wider than @b throughout.
Numbers of setae per segment 20(P1)-21(H)
in XH, 21{P]1Y-22(H) in XX, 20(H)-21(P1)
fifteen segments from the caudal end; « lines
straighi throughnut: = lines straighl anterior 10,
irregular posterior to the clitellum: a ventral
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und 0 dorsal break present throughout. Setac
aand &, hut not ¢, absent in XVIII,

Clirellum XHI(P1), 1/3XITL(H)-XVINH),
LIAXVII(PL) (= 4 2/3-5 1/3 segmenls).
Male pores mimue longitudinal slits in ab near
the median borders of a pair of large poro-
phores; the pores 140(H)-1.79(P1) mm,
OONMHI-OTO(PL) circumlerence apart,
Accessory genital markings puired transverscly
elliptical tumescences, wilh slit like centres, ex-
tending from lateral of ¢ to median of b, in
16-17(P1), 19/20, 20/21(H. P1), 21722 and
22/23(H), Spermathecul pores 2 pairs of small
pores concealed in 6/7 and 7/8, in ab, nearer
a, with a faintly demarcated lip in front of each
on the preceding segment; the pores 1.37(H)-
L72(P1) mm, 0,09-0.11 circumference apart.

Strongest septa 9/10-12/13, moderately
stramgly thickened. Lust septal glands in IV,
not javolving the gizzard. Last hearis in X1IL
conngetives in X-X1I1 from supra-ocsophageal
larger than the dorsal connectives and each
jmned before it reuches the latter vessel by o
vessel from the correspoidding side of the
oesophageal wall, Supra-nesophageal in X~
XIMI, weakly developed despite (he large size
ol the conneclives to the hearts, Gizzard m V,
Ocsophagus almost suppressed to VII[ and
short in IX owing 1o backwards projection of
the gizzard; vascularized (though not con-
spicuously) and dilated in X-XIII, with high
internal villi almost occluding the lumen but
nol uniting aXiully. Intestinal origin XVI1: a
well developed, though low, tortuous dorsal
lyphlosole commencing in XXV(P1) or
XXVI(H). Nephridia: a large pair of tufred
nephridia, with innumerable spiral loops, in VI
sending several composite duets anterolaterally
aml anteromedially to the body wall anteriorly
in this segment; an cxtremely large pair of
wits in V sending composite ducts to the
pharynx and additional long composite ducts
fur [orward to the vicinily of intersegment /2.
Very small pharyngeal tufts in 1V (H, P1) a

Fig. 3. Gemascalex mirabifis. Genilal Geld. holo-
type Jgl.

rudimentary tutt on each side in LHHI(H); none
detectable in 1(H} or ir Il and ILI(PL).
Lateral bands of astomate, exomcphric micro-
meronephrudia posterior in their scgments in
VII=XIKH), XUI(P1) then becoming pro-
gressively more anterior until in XV(PL) or
XVI(H) they are attached to the anterior sep-
fum, the bands especially dense in XITI-
XVIIL in the amlerior intestinal region with
approximately 13 compact astomate micro-
meronephridiz on each side dependent from
the anterinr scptum but exonephric, Caudally
with approximately 8 enlarged nephridia on
each side, closely udjacent to and encircling
the intestine from mlmost the middorsal line
laterally; each with a large, long-stalked pre-
scptal funhel; these nephridia sending separate
ducts medially to unite as a common duct
which  passes diagonally, posteromedially,
beneath the dorsal blood vessel on each side.
to enter the body wall posteriorly in the seg.
ment; the diagonal duct on each side com-
municating by a narrower duct with that of the



84 B G, M JAMIESON

next wdmeent seaments, Numerous astomate,
apparently  exonephric, séptyl  micromero-
nephridia present al the parietes, surrounding
and concentric with the enlarged, enteroncphne
nephridia (M, P1}. Sperm funnels weakly iri-
descent in X and XK. Seminal vesicles racc-
mose. in X1 and X1 Ovaries composed of
severdl partly united strings of large oocyles.
Flattencd saclike structures in X1V may be
ovisies. Prostates tongue-shaped, restricted to
and passing Interalty in XVIIL, incised once
to twice 0 45 10 sugeest a modified. depressed
tubular Jorm (H, P1); with a narrow centrul
lumen throughout which has epithelivm-lined
side brunches (schizoparatype); the muscular
ducl widening significantly towards the pore
and joined near its ental end by the vasa
deferentiu, these male ducls runmng separately
from ¢ach other in the thick muscular wall
of the prostate duct near the lumen of the
latter. bul not penetrating the lining epithelium
1o join the lumen until the male pore is almast
reached (schizopuratype), copulatory borsa
absent, Spermithecae 2 pairs, in VIL and VLI
the single diverticulum  subspherical, sessile,
wilh several Internal inseminated foculi, 1he
Juct inftated, spindle shaped (H. P1. schizo-
parafypel.

Field variution: In 11 clitellate type-specimens.
including the holotype, genital markings are in
15216 (left) in specimen (P10), 16/17 in B
{5 paired, 1 nghe): 19720 and 20/21 in 11
(all paired an 19/20; upilateral right or left in
2 in 20/210: 21022 40 2 (U paired, | right):
and 22/23 in | {puircd). The male porophores
in some specimens yre surrounded by a com-
mon, medianly narrowing field raised at its
edges os a rimlike tumescensce which is closely
udjucent 1o the lateral borders of the poro-
phores

Muterial examtined: 1g2, 138710°E, 32°48'S,
Mt Remarkable, on slopes of mountain 1n
rocky sl covered with amimal (wallaby?)
droppings, B.J. and T.W.. 18.viii. 1972—H.
PI-10. P1l {(schizoparutype}: many other
specimens collected but not designated type-
ypecimens, Jel, [28°03'E. 327°46'S, Alliga-
tor Gorge National Park. under rocks near
creck in gorage, B.J, oand T.W., 19.viii.1972—
P12. H, P2-5 (AM); P, P6 (BM); P7-
£ (SAM): P9-12 and others (BJ).

Remurks: 1ocationr of the two pairs of sper-
mathecal pores in 6/7 and 8/9 and the cop-
figuration of the genital markings readily dis-
tinguish G. mirabiliy Prom other species.

Gemascalex oclotheculus sp. noy,
FIGS 6A, R, I10H, |; TABLLE 7

Length d5(P11-641tH) mm, w Lmad-
clitellar) — 4.7-54 mm. s 7L(P1)- R4(H)
(posterior regenerates?), Generally circular in
cross section but the ventral surlace somewhat
Nattencd at and anterior o the male genital
field. Pigmented purplish  brown  dorsally,
colorfess ventrally, in aleohol; cuch seta wm the
pigmented areas surrounded by a colorless
circular ficld, Prostemiiem nol candliculate (H)
or with weak dotsal canalicula (P1), epilobous
1/3(H1=1/2(P1), closed by a deep Lransverse
furrow but contuing posterior as an acilte
(H) or parallelsided (P1) tongue which
almast reaches the first intersegment, Fivst dor-
sal pore 4/5. Selac of gach side morse closely
spaced laterally thun dorsally und ventrullys ab
significuntly lurger than be; the setae of the
ventral couple more conspicuous thin others,
Numbers of setac per segment 20 in XII(H,
Pl); 18(P1H=19(H) in XX: 26(PL)-2I8IH)
filteen segments from the cavdal end; o Tioes
straight, = lines irregular; o wide ventral and
dorsal break in the setal circlet present Lhrough-
outl. Setac «, h and ¢ absent in XVLUI in the
prostutic holotype but present in the aprostatic
puratype I,

Clitellum XIII(H), XIV(P1)=1/2XVII dor-
sally (3 1/2-4 1/2 segments) annular hul
ventrally (H) weakly developed in X1 and
appurently not developed in XVII, interseg-
mentyl furrow 13/14 well demarcaled ven-
trally (though not dorsally), the succeeding
furrows weakly indicated; dorsal pore |13/14
well developed. 16/ 17 partly occluded, (he
others oblitcrated: setae a and A elearly visible,
the remainder only sporadically visthle (M)
Male pores minute. on stump-like, annvlated
pseudopenes, in cd of XVIIL which are
scrongly protuberant from gaping slit-like sur-
rounding basul areas which may represent the
male pores before eversion of the pseudopenes.
the basal slits each horne on a large annuluted
porophore: the hases of the pseudopenes 6.4
mm, 0,35 circumference apart (H). Male pores
und porophores totally absent in parutype 1.
Accessory genital markings paired with pore-
like centres, presetally in X in &) in 16/17
centred in or slightly median of b in 17/18
and 18719 dightly [uteral of b; and in 19/20
and 20/21 slightly median of & (H, see Fickd
Variation). Spermathecal pores 4 pairs, in
S/6, 6/7. 7'8 and 8§/9: in a straight line on
each side but between setal lnes 5 and 6 in
5/f. and hetween 6 and 7 in B/9, distinedy
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TABLE 7
Interseial dismuies i Gemascalex oclorhaeatus

sandundized ay %

mm of girgumiceence
I & A oy i 1] . ab  xy -
SCRe X
M!*!nlatm V7 Jo 03 =5 119 5 56 4U 4D
Paratype | LL 08 e 12 104 4.2 Sh 45 40
Mean 4.9 5.6 41 |5
Toerval/ub L6 |0 0.8 I
Seericnt XX
Holowne 1.7 L!»' 1.0 26 8.5 9. 61 £4 JAD
Pafaiyme: 1 1 DR O0np 1141 TA 53 43 92
Mean : B3 57 40 114
Imterval/ab 15 1A s 1

wisible small whitish oval papliiae confined o
the intersegmental lurrows; in 8/9, 7.7(Pl)-
YO(H) mm, 0L.57(H)-0.58(1) circumfcrence
apsn, e, slightly dorsal (H, PL),

Strongest septa |1, 12-13/ 14, moderuiely
strong. Last hearts an XIII Supra-vesophageal
veasel  in VI, 1/2VIN-172XI0L well
developed. Heans in V. VII-IX dorsoventral
only, though still valvulars; giving brasches to
seplit and body wall. unlike the more posterior
fieurts. Gizzard in VL Intestinal origin XVII;
i very low. Tairly broad dorsal typhlosole com-
mencing m XIX, Nephridia: a puair of large
s with many spiral loops in each of seg-
memts 11V, incressing in size posteriad, to
very large In V; the ufts in Il and 10T send-
ing compnsite ducts forward in common to
juin the hody wall near the bugeyl cavity and
into the peristomium where they pussibly enter
the buccal cavity; those tn IV and V discharg-
ing into the pharynx, Meronephridia parictal
and apparently exoncphric in transverse hands
in VI posicriorly; eaudally, from approximately
the 50ch segment with 8 or more long-necked
preseptal funpels on each side und with the
median 2 ol these stomate nephridia enlarged
as megameronephridia the 4 of which lie on
the dorsal surface of the intcstine and send
their ducts to the intestinal wall; 1he two ducts
URiting on each side of the dorsal vessel, and
in continuity with those of neighbouring seg-
ments: the longitudinal duct apparcntly but not
ceftainly opening inta the intestine posteriorly
in cach segment. Laterally the nephridia be-
come progressively smaller, though each re-
faims a preseplal funpel; they are dependent
from Lhe anterior septum and sonse at least
send ducts to the roof of the intestine and are
apparently also enteronephric. Elongate lobed
lestes and lyrge complexly folded, pearly but
not iridescent sperm funnels in X and XI; 2
or 3 pairs of moderately large sacciform sem-
innl vesicles in IX(H), XI and Xt (H, P1).
Prostales large, broad lobed structures jp

XVHE-XXL (lefr), =XXI11 right), each deeply
mvised latgrally and less so medianly by the
septa; the ("Y-shaped muscular uct <ntally
narrow. widening strongly Gad uniformly ectyul-
wards but [acking a lerminal bursa; vas
deferens joining it near its junction with the
gland (H). Large, paircd. low internal glandu-
lur masses in XVI-XX1 corresponding  with
cxternul accessory genital markings (M, P1).
Prostates wtally absent fram paratype 1 al-
lhough the speeimen is mature; ectal porfions
ol vasa deferentia not observible. Ovaries
fbushy with many Jarge oocytes (Pl) or
poorly develuped (H)) and funneks in XTI,
accompanicd medianly by sacs of unkaown
lunction: sacs on the anterior septum of X1V
may be ovisacs, Spermathecae 4 pairs. diver-
ticuluny single, elongate clavate, uniloculate.
shorter (P1) or longer (H) than the Sper-
matheca, somelimes coiled.
Field variwtion Of the 6 type-specimens, only
the holotype has male pores: 3 of the paru-
iypes dissecled. | of which is longer thun the
hololype and fully clitellute, have na prostate
glands. Paired accessory genitul markings an-
leriorly in X in B lines are invariably presemt
as are paired markings in 16/17-19/ 21} They
arc present in 20/ 21 in puratypes 1 and 2. as
i the holotype, Additional paiced murkings
are present in 15/16 in paratype 3. A rudi-
mentary marking is prescat unilaterally on the
right, in 1213 in paratype 4. In specimens
lacking male pores the genital markings in 17/
I8-18719 are dightly more median than in
the prostatic bolotype, lying in ah neurer #,
rather than in & lines.
Murterial exainined: LI, 140°49°E, 37°28'S,
11 km S of Penola in cucalypis fringing
Pinus radiaie, B J. and I'W,, 1541i.1972—
P1, Lml, 140°55'E, 38°01'S, 27 km from
ML Gambier along road to Nelson. in sandy
loam under grass among wattles and gums
with some herbaceous garden escapes, BJ.
and TW. 1SMiLI972—H. P25, H, P2
(AM): P1 (BM): P3 (SAM); P4 & 5 (B)).
Remarks: G. ociothecatus resembles G. dorsalis
(Fletcher), from Vietoria, in possessing four
pairs of spermathecae and in the dorsal loca-
tion of their pores. A further similarity be-
tween the two species is the puir of genital
markings at the unterior margins of X and
XVIL, G. dorsalis differs, however, in restric-
tion of genital markings 1o these locations in
all localities from which it has been reporied
(Fletcher 1888b; Spencer 1892- Michaelsen
1907b); and in the more dorsal Jocaron of the
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A C dmm

Fig. 6. Genital fields of: 4 & B, G. octothecatus, A, holotype, Lml; B, paratype I, L. C, Periony-
chella (P.) inconstans, holotype, Mjl.
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spermathecal pores. G. similis differs from (4.
octolheeatis in the smaller number of sper-
mathecal pores, restriction of wccessory genital
markings w X, 16/17 and (8719, and the
greaier development of these markings. These
differchces of G, ocrorhecarus from G. darsalis
amd G, similly are minor compared with those
between other species of the genus but umon
ot the three eatities in . dorsylis nevertheless
does not appear jushified,

The prevulence of individuals lacking male
lerminalia suggesis that G. ocoiheratus is
commonly parthenogenetic.

Gemascolex similis sp. nov,
FIGS 3B, 10J, K; TABLE 8

Lenglh = 40 mm + (posterior amputee),
w (midclitellar} = 4.5 mm, s = 7. Pigmented,
purplish brown, dorsally. Circular in cross sec-
tion. Prostomium epilobous 1/3, closed Pre-
clitellar setse large, postelitellar indistinel,
setae of a side more widely spaced dorsally
and ventrally thun belween, decreasing in size
dorsally, wb slightly wider than bc throughout.
Numbhers of setue per segment [8 in X1 and
XX. 207 (indistinct) in XXXV: a lines straight,
¢ lines irregular throughout; a wide ventry
hreak evident throughout; dorsal hreak wider
and clearly visible anterior to the clitellum,
poorly delined behind it owing 1o minutencss
and irregularity of the setue: 2 and & absent in
XV, 0 and d faintly visible on the laterad
face of the porophore,

Clitellum  rudimentary, apparently occupy-
ing XIV=1/2 XVII (— 3 172 segment<), pot
sufficrently developed 1o obscure dorsal pores,
intersegments or selae, Male pores minute, on
stump-Iike, annulated pseudopenes, median to ¢
of XVIII; a hasal circumferential groove
araund cach pseudopenis may represent the
margins of male pore before eversion of the
mseudopenis, this basal groove is itself boarae
on & large unmulmed porophore; the centres of
the hases of the pseudopenes 4.8 mm, 033
circumference, apart, Accessory gemtal mark-
ings  paired subelrcular, butlunlike. sharply
demarcated tumescences, cach differenniated
into a penpheral rim and flat or depressed cen-
Imi arca. filling the presetal part of X in #:
in 16/17 and 17/18 in ab, filling the space
between the setwl arcs of the adjucent seg-
ments, those In 16,17 mote median than those
n 17/18. Female pore unpaired. midventral in
X1V, preseral in un cllif tical fieldd, Spermache-
cal pores 3 pairs. in 6/7, 7/8 and 8/9, incon-
spicuous whitish eflipses, in selal lines 5-6,

TABLE &
latersetnl distanceés in Genascoley similis

srandardlzed an o

anm ol elreumicrence
au ab ry T2 u s  uh oy EL

Sogvical X110
Lt yprer 17 08 0.9 20 149 121 61 A+d4 108
Ingervals ab 20 10 1] 23

4-5 and 5-6 respectively (right sule, not ger-
tainly visible eaternally on left side); 9 mm,
0.54 circumference apart, i.c. shightly dorsal,
Strongest septa 10/11 and 11/12, very
suong; 89, 9/10, 12/13 and 13/14 also
strong. Last hearts in XIII. Supra-cesophageal
vessel in IX-1/2 XTI moderatcly develuped.
Gizzard in V1 Iptestinal origin XVII, a very
low ridgelike dorsul typhlosole commeuncing in
approximately XVIIL Nephridia: paired tufts
in 1=V, increasing posteriad from small o
large: those in T and Ul discharging
exonephrically anteriorly in their respective
scgments; those in IV apparently, but not cer-
tainly, discharging into the pharynx; those in
V each with 3 wide composite (multiple) duct
running anteromedially 1o the pharynx wall in
1I. Numerous exopephric miciomeronephridia
mostly in postesior bands in their segments in
VI-XII: mosily presetal in XI1I: anterior and
pusterior bands of micromeronephridia in
XIV-XXI; thereafter mostly anterior in each
regment; no ncphrosiomes present but pos-
terior end missing behind the 40ch segment.
Sperm funnels iridescent in X and XI; semi-
nal vesicles saccular, in X1 und X1; a pair of
small sacs oo the antetior will of X resemble
seminal vesicles but in this location presumahly
do net have a seminal function, Ovaries with
several chaims of large oocyles, smull Aattencd
sacs on each side of them: ovisacs absent.
Prostatex large fattened lobes, with irregular,
lobed, moderately deeply incised margins,
restricted lo but greatly enlarging XVII:
the tortuous muscular duct gradually bue
comsiderably  widening through ls length
to the pere. Large intracoclomic pglandolar
massey  are  associated with the accessory
genital  markings.  Spermathecae 3 pars,
approximately uniform in size: diverticulum
(inseminated) single, digitiform, but (hat of
the Teli spermatheca of IX with a triloezulate
terminal dilatation.
Maierial examined: LI2. 140°32°E, 37°41'S,
17 km SE of Millicent on road to M. Gam.
hier, in sandv soil with grass, hracken and
Drosera, fringing a Pinus radiata plantation,
T_W., 15+ 1972—H (AM}.

Remorks! G, similis belongs 1o & G. dorsalit
complex including also G. ocetothecarus Tt
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differs from beth the laller species in having
only 3 pairs of spernathecae. Tts accessory
genitul markings have the same disrribution
as in G. dorsalis, though belter developed, but
iv differs from this species in the unpaired fe-
male pore and absence nl seminal vesicles from
IX. in addition to the smaller number of sper-
malhecae and their more ventral location rela-
live to setal lines Diflerences between the
three species are minnt relative 1o those be-
tween most other species of the genus but
union ot the three entities under G, dovsaliy
at present appears unjustified,

Gemascolex sticlingd (Fletcher, 1888a)

FIGS SA, B, 10L. 11G: TABLE 9

Perichacta sticlingl Fletcher, 148%a; 395-39§;
188YD: 1017119,

Megascolex  stirlingi  Beddard,
Michaelsen, 1900: 222, Jamiesan,
Fdmonds & Jamiesen, 1973: 23.

Megoscolex flacheri Shapnon, 1920: 301-313,

PLXXVI-XXXT,

[non| Megaseolex fletcheri Michaelsen, 1%07b:

21.

Length — 300 mm, w {(midelitellar) = 12
mm, s — 258 (Specimen 1. Specimen 2 is o
posterior ampuice). Pigmented dJdark  olive-
brown dorsally. Circular in ¢ross scetion, Pros-
tomiunt deeply bisected by a dorsal cunulicula,
epilobnus 172, closed, but peristomium with
aumerous lonzitudinal furrows all round so
thut prostomium might be copsidercd epitany-
lobous: transverse furrows render peristomium
and prostomiom mammilate, First dorsal pore
4/5 with, in specimen 1, an imperforate rudi-
ment at 3/4. Sctac well developed ventrally
to midlaterally, rudimentary further dorsally;
aa == ab but sctac progressively more closely
spaced dorsally. Numbers ol setae per segment
not or only approximately countable. 22 in
XIL, 20 fiftcen sewnenls from the cavdal end
in specimen 15 a lincs straight, 7 lines irregular,
a wide ventral and wider dorsal break in the
setul circler present throughout., Setac a. &
and ¢ absent in XVIIL Few intersetal distances
measurable,

Clitellum XIV-XVII (= 4 segmenls). Male
pores triansverse shits with low but tumid lips,
shurtly median of setal lines ¢ of XVII, the
porcs 6.43=6,71 mm, 0.20-0.21 circumference
apurt (speeimens | and 2); each low poro-
phore lying in g depression and accompanied
laterally by a raised slightly Jarger transverse
ridee: the border of the scgment immediately
in front of and bhehind the pore ulso thickened
10 forn a narrow callosity (specimens 1 and
2) or a small intersegmental tubercle present

1895: 373,
1971h: 93,

TABLE U
Inegrsemal fistances in Gemascolex stitlingi
standardized
as ™
of cir-
mm cumfzrance
a3 1] u ae ab
Sceamen) Xl
Specimen | 2.0 1.2 5.0 Tl 4.
Soccimen 2 |9 1-1 B.L .6 4.1
Meun O 4.2
Interval/sh 146 |
Spcelmon XX
Epeetmen 1 4 12 A0 7.3 h
Specimen 2 A 1. i5 5,85 13
Muan £.9 14
Interval/eb 21 10

in front ot and hehind each pore ot 17/18
ispecimen 3). Paired eyelike accessory genital
markings in 16717, centred in «b nearer b,
and in 19/20-22/23 (specimens 1-3), thos
in 19/20 centred slightly median of e, those
in 22/ 23 slightly huteral of ¢ (specimens | and
2) or those in 19/20-22/23 all in ke {speci-
men 3} the markings with raised whitish cen-
tral ureu.

Paired posisetal oval genital markings with
porclike contres immediately in front of and
wlightly Jateral of bot contiguous with the sper-
mathceml pores. in VI, VI[ and VIII (speci-
mens 2 and 3). Spermiathecul pores 3 pairs, in
6/7. 7/8 and 8/9. large pores with wide lips
forming an ellipse, in Lhe 5th o 7th setal [ine;
the pores, at 8/9, 13.57-14.43 mm, (0.44-0.45
circumference apart (specimen 1 oand 2).

Strongest septa 9/10-12/13, very thick. Lasl
hearts in XII. Supra-oesophayeal 1/2 V-
X1, well devefoped. Gizzard in V1. Intes-
tinal orgin XVII, typhlosole rudimentary, a
shght thickening of the roof of the inlesling
middorsally, first discernible in XXVI. Neph-
ridia: paired tufts with composite [multiple)
ducts in 10, (L 1V and V. ull large but in-
creasing in size posteriorly, those in V. very
large; the tulls in IV and V open into the
pharynx: the ducts of those n 111 appatently
jGin the buceal cavity though some ducts open
at intersegment 1/2: whereas Lthose in 11 appear
all o be exonephric in the vicinity of 172
{specimens 1 and 2). Dense lateral bunds of
numerous (esonephnic?) micromeronephridia
lie in VI-XI on thc parictes at the posterior
septum. in XII=XIX nephridia are anterior as
well s posterior in the segment, heing
especially dense in XHI-XVIL in XX pos-
teriorly they arc anterior only in the segment,
Caudally with numerous large meronephridia
on each side, adherent 10 the posterior faces
of the septa on the intestine and body wall,
each with a large single preseptal funnel which
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has a long inflated neck, the nephridial ducts
difficult tc trace but apparently (all?) open-
ing into the intestine (specimen 1).

Sperm funnels iridescent in X and X1, Semi-
nal vesicles racemose, in XI and XII; a fur-
ther pair of similar but smaller sacs on the
anterior septum of XIIT (specimens | and 2)
median to the ovaries (1) or separale vvaries
not developed (2). Ovaries consisting of many
altenunted chains of large oocyies (specimen
I'). Large sacs on the anterior septum of X1V
may be ovisacs but show no loculi (specimens
I and 2), Prostates tongue-shaped, lobulated
and incised, restricted o XVIII, the glandu-
lar part passing directly laterally, with slit-like
central lumen the greatest width of which is
only about one teath the width of the gland,
ic. gland tubuloracemose; the muscular duct
S-shaped, with an abrupt bursa-like terminal
dilatation. White paired glandular masses in
each of segments XVII, XIX-XXII, cor-

responding with the external genital markings.
large with the exception of those in XIX
which correspond with the rudimentary mark-
ings in 18/19. Similar paired masses on the

bady wall in VL, VII and VIII in line with
the spermathecal ducts; and corresponding
with the external genital markings. Sperma—
thecae 3 pairs, in VI, VIII and 1X, increasing
in size posteriorly; diverticulum (inseminated)
single, clavate, untloculate (specimens | and
2).

Field variation; Specimens -4 have a clreular
genital marking anterolateral to each sper-
mathecyl pore (with sporadic omissions)
whereas in specimen S the marking is postero-
lateral, m the succeeding segment. Genital
markings at 16/17, at or near 17/18 and 18/
19, and in 19/20-22/23 are constant in all
specimens and ur¢ paired with the exception
that that on lhe left in 22/23 is absent in
specimen 3.

Muaterial examined: Igl, 138°03'E, 32°46'S,
Alligator Gorge National Park, under rocks
near creek in porge, B.J. and T.W.,
I9.viii.1972-—specimens 1 and 2. Jg2,
138°10°E, 32°48'S, Mt Remarkable, under
moss in soil pocket in scree on mountain
side, B.J., 17.vii.1972—specimen 3, Jhl,

Fig. 7. Genital fields of: A, Gemascolex walkerd, holotype, lil. 8, G. newmani, Warren Gorge speci-

men,
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138°18°E, 33°05°S, 21 km from Gladstone
aloug road o Port Augusty, in red leam
among red pums hy road, B and TV,
18.¥0i,1972—specimen 4. Ji2, 138°42°E,
35°00°S, Cralers, mear Adelaile, R.A.
24 30197 1—specimen S, Specimen 1 (BM ),
specimen 3 {AM]. specimen 2 (SAM);
specimen 4 and § (BJ).
Remurky: Location of Ibe genital markings in
16/ 17 median 1o e mule pores, while those
in 17/18-22/23 yrc approximarely in line with
these pures, permits ready identification of G.
viielingh

emascalex walkeri sp. nov.
FIGS 7A, 10M, 11H: TABLE 10

Length = 42 mm, w (midclitetlar) = 3
mm, s = 107, 111{H. P1). Pigmentiess in
alcohiol, Circular in ¢ross section. Prostomium
epitanylobous, posteriorly convergent, natrow.
First dorsal pore 4/5. Sclugc ab and be wide
throughout and approxmmately cqual, being
slightly wider than other intersetul distances of
u side antenor to the clitelum; posterior to
the clitellum ab and ke remain the largest in-
tervals bur spaving of othuer setse becomes very
irregular, Numbers of setac per segment 14 1n
X and XX (H, P1), 18(P1)-22(H) filtlcen
segments from the caudal cnd; o lines straight
throughout: z lines straight in the forcbody,
irregular in the hindbody; a moderulely wide
ventral hreak visible throughout; @ dorsal Dresk
discernible in the forebody but not present in
the hindbody. Setac ¢ and £ absent in XVIIL

Clitellam rudimentary, some annular modi-
fication on XIV-XVI. Male pores on hemis-
pheroidal  porophores in XVIIIL the pores
229¢P1)-278(H)Y  mm, 0.30(P1)-0.34(RH)
circumference apart. Paired eyelike ventrally
conjoined pemital markings in intersegments
17/18-24/25. converging posteriorly from ab
in 17/18 10 a in 24725 (H, see Field Vuriua-
ton). Spermathecal pores | pair, ventral in
5/, small elliptical papillae in setal lines ¢
243(H)-2.64(P1) mm, 034(P1)-D38 cir-
cumference, apart. Strongest septa 10/11 und
11/12, moderately strong. Last hearts in
XII1. Supra-oesophageal traced in IX-XHIL
Glezard in V. Intestinal origin XVII; a decp
laminar dorsal typhlosole commencing in XXI
or XXII hut continuous as a rudiment forwand
into XVIIl. Nephridia: Paired meroncphnic
tufes in 01 BT, TV and V with composite ducts
opening into the pharynk: very large in V. de-
creasing in size anteriad (H, P1), Transverse
hands of numerpus astomale.  MiCromero-

H, G, M. IAMTESON

TABLE 10
Inrersenal distances in Gemmscolex walkeri

standandized as
al encam lercree

M
93

’ zsa ab rz a a Ay oy wr

Seenenl X11

Halotype e K6 e 7 7.7 10Ss R 79 9.

Paratrne 1 Dg DF 0US P33 T4 1% 78 G 0.7

Mean 0.6 76 65 99

Ingerval/ah 1.4 10 09 |14
Semmen| XX

Haolimiype 08 07 0.7 0.6 BO 1H) X4 BY T80

PFaratype 1 0.8 0.6 05 D8 7.9 98 746 14 9%

Mean g Wp 7.8 K=

Imtervalfab ™2 b U 10
nephridia exonephric on the body wall in VI-

VI associated in IX-XV with the posierior
sepli, o XVI with the anterior and posterior
sepla. and in XVIT and succeeding segments
with the anterior septa: all seprsl nephridia
lacking detectable  parnietal  ducts  (entero-
nephnic?) (H), Coaudally, from aboul segment
70, with fewer. larger nephridia, approximately
5 on each side, each with a preseptal tunnel,
the ncphridial ducts running on the posterior
face of the seplum to join the ventrolateral
wall of the intestire, some suggestion of o
longitudinal duct joining those of adjacent seg-
ments seen on the side of the gutl hut requiring
confirmation; postseptal nephrostomes absent:
some  astomate, parietal and  apparently
exonephric  micromeronephridia  present in
caudal segments in addition to the slomate
nephridin (H, P1). Sperm funncls weakly
itidescent in X and XI: seminal vesicles race-
mose, almost sacciform, in XI and XIL
Ovaries bushy wilh several steings ol Jarge
oocytes, smull sucs in XTIV may be ovisacs.
Prostates Manened, leaflike, with deeplv in-
cised murging and a groovelike ‘midnb’; re-
stricted to XVIIT; duct U-shaped, bent median-
wards, the ectil limb greatly thickened: vas
defetens joining the cntal limb at midlength.
Spermathecuc once puir, in VI diverticuluin
(uninseminated) single, digitilform, unilocu-
late, slightly lTonger than the ampulls (H, P1).
Field variation: In the sexual, though imper-
fectly clitellute types (holotype amd 4 pira-
types). genital markings are consistently
present in the seven inlersegmenis 17/18—
23/24 but those in 20/21-23/24 may be spor-
adically ahsent unilaterally, Only. P1 uprees
with the holotype in having a mrking (uni-
lateral, right) in 24/25.
Murerial examined: Jil. 138°38°E, 35°00°S,
Befair National Park, dry grass and eucalypt
sclerophyll. T.W., 21.vii1972—H, P14
Ji2, 138°42°E, 34°SR'S, ML 1lofly, in
cucalypt woodland, BJ. and T W,
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Fig. 8. Gemascolex stirlingi. Genital fields of: A, specimen 1, Jgl. B, specimen 3, Jg2.

16.viii.1972—P5 and 6. H, P2 (AM); P1.

P3 (BM); P4 (SAM): P5 and 6 (BI).

Remarks: The single pair of spermathecac,
restricted to VI, distinguishes this species.

Genus SPENCERIELLA  Michaelsen, 1907a
emend.

Terrestrial, Body circular in cross section.
Prostomium  epilobous; peristomium  usually
bisected by a Jongitudinul furrow ventrally
which 18 more conspicuous than other grooving
which may be present. First dorsal pore 4/5

or 5/6. Selac numerous in each segment. A
pair of combired male and prostatic pores on
XVITl. Clitellum annular, anterior to 17/18.
its intersegments and dorsal pores ohscured at
maturity but setac visible. Segmental accessory
genital markings present. Female pores paired,
in X1V, anteromedian of setue a. Spermathecal
pores in 2-5 intersegments ending in 8/9, or
a pair in 7/8 only; single or paired.

Dorsal blood vessel single, contintious onto
the pharynx, Last hearts in XII or XIIIL those
in X posteriorly latero-oesophageal, each aris-
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ing (rom the short supra-oesophageal vessel
and from the dorsal vessel. Subneural vessel
absent. Gizzard large, in V. Three or four pairs
of well-defined extramurol glands, typically
with many internal septa, dorsolateral nn the
oesaphagus, in X, XI-XIII. Typically with a
latero-oesophageal vessel on each sade supply-
ing the calciferous plands. Intestine commenc-
ing w XV or XVI or (§. halld) XVIL typhlo-
sole » low dorsal ridge or absent; cacca and
muscular thickening absent, Excretory system
meronephric.  Pharyngeal 1ufts  present an-
teriorly; succeeding scgments with astomate,
cxonephric  mcromeronephridia.  Caudally
(always?) with several nephrostomes on each
side in ench segment or with all but the
median-most funne! reduced; with (always?)
some at least of the meronephridia entero-
nephric and interconnected by 3 longiludina
paired excretory duct (urcter). Testes and
fupnels in X and XI; testis-sacs absent: semi-
nal vesicles in IX and XTI,

Ovaries and funnels in XI11; nvisacs present.
Prostytes tubuloracemose (partly or wholly
linear with central lumen) or rucemose (here
bipartite}; vasa deferentia joining their mus-
eulur ducts near the glands, Spermathecae each
with one or more clavale, uniloculate diver-
Liculi,

Tvpe-species- Diporochaeta notabilis Spencer,
1900

Distribiitton;  South  Australia,
Tasmaniin, New Zealund?

Victona  and

CHECKLIST OF SPECITS
* New combmations in Spenceriella,

South Australis.
I, Spenceriella imparicystis Sp. nov.

2, Spenceriella penolagnsis sp. nov

Vietori:

Perichaeta frenchl® Spencer, 1892
Peeichacta halli* Spencer, 1892
Perichaeta hogei* Spencer, 1892
Niparacharcta notebilis Spencer, 1900
Perichaeta rubra® Spencer, 1892
Perichaeta steeli* Spencer, 1892
Perichacta sylvatica* Spencer, 1892

\ 09 N O A

Tasmania:
10. Pericharta tasmanica* Spencer, 1895

Species incertae sedis:

11. Meguscolex antarctica Baird, 1871
syn, Diporochacta shakespeari Benham,
1906 (New Zealand)

B. G. M. JAMIESON

12 Spenceriella argiflne 1 ee, 1959 (New Zea-
land)
\3. Diporochaera gigarileq
(New Zealand)
14, Diporochaeta muplestoni Spencer, 1900
{Victona)
15. Spenceriella pullide Lee, 1959 (New Zea-
land )
Renrarks: Jamicson (1972) descnbed & neo-
typic specimen of the type-species, Spenceriell
nofahilic. The specimen was in very poor con-
dition and it was only possible 1o say of the
several rows of meronephridia that a presep-
tal tunnel was seen in one segment on lhe
nephridium nearest the nerve cord. This sug-
gested membership in the tribe Dichogasinini.
1 group characterized by u single preseptul
fuonel on the medianmost nephridium on each
side in caudal segments. Three other specivs,
of which material has been examined by the
author, are cleurly congencric with Spencericllu
notehtliy trom their general morphology and
particularly from the form and arrungement of
extramural calcifernus glands, These are the
two new species S. Dmparicystis and S. peno-
luensis and a species provisionully placed n
Megascolex by lamieson, 1974, Pevichaeta las-
manica Spencer, 1895, The two South Austra-
lian specics have multiple caudal nephrostomes
with enteronephry and therefore show that
Spenceriella must be consigned to the tribe
Meeascolecini, Only the median funnel on each
side was identified with certainty in the new
material of P. rasmavicn bul what appeurcd
10 be vestigial funnels were present laterally 10
this and caudal entcronephry was demonstra-
ted for the median nephridium. This suggests
# stcondary approach Lo the dichogastrin con-
dition in this species The other species in-
cluded nhove in Spencerielle agrec closely with
the three studied in generul morphology, in-
clading the arrangement of calciferous glands,
though details of excretory and vascwiar sys-
lems are unknown. Occurrence in one and the
same genus of lincar tobuloracemose or bipar-
tite prostates with branched ducts, further con-
firms the author's conmtention (Jamieson
197Ta) that the form of prostate glands has
only very secondary importance in the classi-
fication of megascolecids, eontrary to the view
of Gates (1959),

Other species included by former workers
in Spenceriella ure listed by Jamieson (1972:
73). Of these Perichaela lateraliv, tentatively
inzluded by Michaelsen 1907a, is bere placed
in Gemascelex. The remaining species pre-

Benham, |906
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viously included are treated above as incerrae
sedis because, thoogh not placeable in Spen-
cerielly as bomogeneously defined above, they
are nor uf present placeable elsewhere without
premature ercction of new genera for their
reception.  Megascolex antarcrica placed. us
Diporachaeia shakespeari, in Spenceriella by
Michaelsen {19074) deserves separate <om-
ment. From s, albeir inadequate descriptions
this conforms sufficiently closely with the
above generiv definition (ingcluding calciterous
glands in XI-XIfl) 1o c¢onceivably be con-
generic with Spenceriella norabilis but little is
known of its nephridia hevond the existeace of
hands of meronephridia, Its peregrine distribu-
ton an New Zealand and its islands makes an
Austeulian origin uf this species or an ancestor
conceivable.

Spencericlla imparicystis <p, nov.
FI1GS 9A, 10N; TARLE 11

Length = 44(H)-45(F1) mm, w (-
clitellar} — 2.8 mim, & = 107(P1)=122(H)}.
Pigmentless in alcohol Prostnmium not cana-
liculate, epiluobous 1/2(H)=2/3(P1) open but
with Iwo weak transverse furrows anterior 1o
its posterior limit. First dorsal pore 4/5, bul
an imperforale rudiment a1 3/4. Setae sub-
equally spaced: 24 in XIL, 22(H)=-23(P1) in
XX, 22 caudally: @ lines steaight, 2 lines irregu-
lar: a venlral break appreciable throughout; a
dorsal break present only in ssme anterior
segments. Setae « und b absent in XVIIL.

Clitellum weakly developed, 172 XITI-XVII
(4 1/2 segments). dorsal pores. intersegments
and selac retained (H: not developed in Pl).
Male pores quadriridiate apertures in wb o[
XVIIL each at the centre of an oval papille in
it very strongly protuberant paired porophore
which fills the segment longitudinally und is
wider than long; cach porophore almost touch-
ing the other: the pores 0.77 (P1)-0.88 mm
(HY, 0.1 circumfercnce apant. Accessory geni-
tal markings paired midventrally conjoined
lumescences filling their scgments longitudin-
ally and with presetal  pore-like centres
fwteral of & m X. and In ab in XVII
and XIX. A pair of small plandular areay
present posteriorly in cach of VIT and VI on
each side of the spermuthecal pore of the sep-
menl, on a imidventral clliptical tumescence
sitaddling 7/8 and 8/9 (H, Pl; sec Field
Vitiation). Spermathecal pores unpaired. mid-
ventral, in 7/8 4od 8/9, each coptinued an-
teriorly as a short slit hisecting the posterior
part of the surrountding tumescence.

103

TABLE 11
Ihivesesal distances in Spencericlla imparicyslis

stundardiv=d =%

mm nf clreumfe enos
M ab = u ga @b zy 22
Seunzi XTI
Hakrrne 07 B3 03 04 7.8 95 35 41 350
Paralybe b 0.7 02 0% 04 T4 95 31 1§ 54
Mean V¥ 33 40 42
Trlervul/ab 29 10 12 14
Seement XX
Hulpiype 07 01 02 03 9% 7 2 s 20 I35
Patatype | 04 02 03 83 RO {929 314 3t
Mean 74 . IT 27 128
Tnletyval/ab 7T L 10 v
Strongest  septa 9/ 10-11/12, moderately

sirong. Lust hearts in XII, those in X-XII
latero-oesophageal, each originating rom a
transvelse vessel (calciferous vessel) which
bounds, and tamifics over the corresponding
calcifcrous gland and receiving (observation
from one heart) at its junction with this vessel,
4 slender connective from the dorsal blood
vessel; a continuous supra-oesophagenl vessel
not demonstrable; the two calciferous vessels
on each side in a segment join in the midling
below the dorsal vessel, a1 the doreal
extremities of the glands high above the
oesophagus. Commissurals in VII=IX well de-
veloped but dorsoventral only and, unlike the
lutceo-vesophageal  hearts, giving  ventrally
branches to the parietes. A latcro-oesophageal
vessel present on each side median 10 the
hearts, thickest in front of the calciferous
giunds to each of which it coniributes a branch,
becoming suboesuphageal and subpharyngeal
in fronr of the gizzard.

Gizzard targe, with anterior riny, firmly mus-
cular in V. extending posteriorly to interseg-
ment 107 11; free oesophagus in [V not as wide
as the gizzard, Oesophagus only slightly shorter
in VI than Lutther posteriorly: conspicuousiy
vascularized, moniliform hut fuirly narrow in
VIIT and IX; in each of X, X1, X1 and XU
bearing a pair of ovoid vertically elongated
true calciterous glands, the shorl narrow stalks
of which join the dorsolateral wall of the vese-
phagus, the glands Iying above the cesophagus
and cach contiguous with its  partner
medianly: each gland with numerous Jamellae
projecting from the walls and grouped rudially
around the long (vertical) uxis of the piund,
almost contiguous axially but no union demon-
strated; each gland, with the exception of the
pair in XIII, circumscribed on its owter side
hy the corresponding heart, Intestinal origin
XVI a very low, indefinite dorsal ridge com-
mencing in XVII scarecly justifving recog-
nition s a typhlosole; muscular thickening and
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Fig. 9. Genital fields of: 4. Spenceriella imparicystis, holotype, Lk4. B3, 8. penolaensis holotype, Lml.

cacca absent. Nephridia: a pair of very large
tufts with innumerable spiral loops in 'V sends
composile ducts anteriorly to join the wall of
the anterior region of the pharynx (entero-
nephric): much smaller tufts in IV are not cer-
tainly cxonephric; while aggrepalions of
nephridial tubules in TI and 111 are exonephric,
via sheaves of ducts, at the anterior margins
of their respsctive segments. In the anierior
intestinal region with numerous parietal asto-

mate, exonephric, micromeronephridia. Caud-
ally with several enlarged nephridia on each
side, each with a singie (preseptal?) funnel.
Lateral nephridia exonephric; more median
nephridia contributing their ducts to 4 common
transverse medianly directed duct which joins
the dorsal surface of the intestine shortly
luteral of the dorsal blood vessel; a longitud-
inal duct which apparently connects these seg-
mental nephridial ducts visible running through
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some candal segments (H, Pl). Sperm funnels
tridescent in X and XI. Ovaries slender, pin-
nate, with large oocyles. True ovisacs contain-
ing oocyles in X1V, Prostales with & flallened
laterally directed tongue like portion in XVIN
which & jowned at approximatcly mid length
by a tortuous, depressed almost tubular por-
non in XIX, the entire gland not lincar hut
having the appearance of derivation from a tor-
tuous depressed tubulyr gland in which some
adjacent adpressed coils have unlted; was
deferens joining the straight muscular duct
where this joins the gland. Spermathecae nn-
paired. midventral, io VIIT and IX; each with
2 (inseminated?) clavate uniloculate diver-
ticula, the two diverticula projecting on both
sicles of the ventral nerve cord snd gne of them
passing under it to join the wide spermathecal
duct where this enters the body wall {H, P1).

Field variation: In the four type-specimens the
accessory genital Lelds are constant, with the
exception that the paired markings in X are
ubsent in paratype 2, probably owing to im-
maturity, TWo immature specimens, not desig-
nated types, from locality L1Z have genital
fields and an internal anatomy which sugeests
they belong to this speciex but all penital mark-
ings arc slightly more median than in the types.
The median markings at 7/8 and 8/9 are
absent bt spermathecae are unpaired mid-
ventral at 7/8 and R/9, the paired segmental
markings in X have ccnires presetal in ab:
those in XVII are absent but there is a pair in
each of XIX and XX presctally and slightly
median of a; the male pores are median to a
lines.

Muderial examined: 1.k4, 140°44'E, 36°59'S,
16 km § of Naracoorte, in candy soil with
bracken and wattles near pasture, B.J. and
LW, 16mit1972—H, Pi-3. LI2, 16 km
SE of Millicent on road to Mount Gumbier.
in black soil under mallee gums, B.J, and
T.W. 15viii.1972—2 semi-mature specimens
not designated 1ypes. H (AM): P1-2 (BM);
P3 and LI2 (BI).

Remurks:  Spenceviella  impurieystis is  mos-
phologically very similar to the type-species §
nowbilis (see Jamigson 1972). the genitul
fields in the specimens from locality LI2 being
especiolly similar. The similarity extends to
location of laterv-oesophageal hearts in X-XII
with ealciferous glands in X-XHI. The un-
paired spermathecae in VIII and TX in 5.
imparicystis clearly distinguish it from § nosa-
hilis which has a pair ot spermathecae in VI

U5

only. The paired spermathecal diverticuls ure
also distinctive, The distribution of calciferous
glands and hearts distinguishes |1, among ather
features, from §. penolacnsis,

Spenceriella penolaensis sp. n,
FIGS 9B, 10 0; TABLE 12

Length — 43-54 mm. w (midclitellar) —
3 mm, s = 79-128 (H, posteror amputee?,
P1). Pigmentless in alcohol. Prostomium
camliculine, epilobous 1/2, with transverse
furrow at 1/4, the lateral grooves continuing
almost to intersegment 1/2. Dossal pores very
large, the first al 4/5. Setac small and JuBcult
to discern, subequally spaced but Ac signifi-
cantly wider than ub; a lincs straight, z lines
uregular; a venleal hreak well developed
throughout. a dorsal bresk present except in
some caudal segments. Intersetal distances in
XX not measurable. Setae a and b absent in
XVIIL

Chtellum XIN=XVIL, but in XVII present
only dorsil 1o the genital markings. Male pores
in ab of XVIII, each a small orificc on an
approximately  hemispheroidal  porophore
which is laterally skirted by a tumid ridge; the
pores 0.56(P1)-0.88(H) mm, 0,05(P1)-0.12(H)
circumfercnce  apart  but  not  accurately
measurable as body wall is depressed between
pores. Accessory genital markings all scgmen-
tal. not intersegmental; a pair of large tumid
whitish  pads filling their segments long-
itudinally, each with central circular area dis-
tinct from a peripheral strongly tumid rim, ex-
tending laterally of ¢ lines in X und XT. with
centres slighlly postsetal and lateral of & (H,
P1), and in XVI (right only) (H). XVII,
XIX, XX (H, Pl) and XXI (paired) (H),
with centres slightly presetal and lateral of 5;
most genital markings medianly conjoined (see
Ficld Vunation), Spermathecal pores S pairs,
in 4/5-8/9, in b lines: scarcely recognizable
cxternally, the pores 1.47 mm (H, P1),
O.I5(P11-0.16(H) circumigrence aparr.

Strongest sepla 9/10-11/12, moderately
strong. Last hearts in XL, those in X-XT1,
cach wrising from a supra-oesophapgeal vesscl
(in X) or from & transverse vessel bounding

TABLE 12
Inlerseial disrances fn Spencericlla penolaensis

slapderdized as T

mm ~f etrcumnfrrence
a abh & xk u an ab a2y B i
Sexmem XI1
Holowme 06 0.2 0.3 OB 7.2 47 29 315 lis6
Paratyme 1 07 02 843 87 11D &1 1.7 28 w3
Mesn 4 2.3 30 4
Interval/ab 532 1T/ 14 30
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the corresponding calciferous gland (o XI-
X111} and receiving a long slender connective
from the dorsal hinod vessel; ofherwise un-
hranched, Commissurals of VI-IX dorsoven-
iral only, slemder though, like the posterior
hearte, valvular, but differing from the later in
ventrally piving branches tu the parictes.
Supra-oesophigen]l veswel not demenstrable as
a continuous vessed but seen in X and XIIL

Gizzard very large, ovord bur flattened at
the amterior wider end, firmly muscular in V,
(septum  5/6 exceedingly attenuated) its
posterior end eatending almost o inlersegment
10/ 11, Oesophagus very short in VI-X but in
each of XI, XII and XI1I bearing a pair of
ovoid vertically clongated tnic calciferous
glands, the short narrow stalks of which join
the dorsolateral wall of the oesophagus, the
glands lying above the oesophagus and each
conliguous with its partner medianly; cach
phand with numerous lamellae projecting from
the walls and grouped radially around the long
{vertical) axis of the gland. scweral uniling
axislly. the others almost contiguous but not
uniting; each gland circumscribed on its outer
side by the corresponding heart.  Intestinal
origin XVI; a low irregular dorsal typhlosole
commencing in XX§; caeca and muscular
thickening ubsent. Nephridia: astomate mero-
nephridia in 11 looscly aggregated into tufes
send sheaves of ducts dorsolaterally to inter-
segment 172 similar aggregations i 1=V
also appear 1o be exonephric. are adherent to
the pharvnx and arc apparently uat least partly
cnteronephric, what appear to be pharyngeal
Jduets being demonstrable n P1. Succeeding
ocsophageal and intestinal segments have each
A lransverse row of approximately Ml astomate
parieral  micrameronephndia  on  each  side.
Caudally (P1 and 2) wilh several small
nephrostomes (one to a meranephridium) on
each side in each segment, esch funnel lying
in the segment projecting from its nephridial
hody near its duct and not preseptal with the
cxception of the medianmost nephridium
which. in some segments was seen ta have g
preseptal funnel. At least some of the neph-
ridial duets in each segment combine 1o send
a duct to the dorsolateral surface of the intes-
ting; these ducts communicating from segment
to scgment by a longitudinal duct on each side
which runy on the external surface of the intes-
tinc of several <egments where visible but is
nol demenstrable, and is therefore question-
ably continaous, throughout the cauda) region.
Confiemvation of the exact arrungement of the

B G. M. JAMIESON

nephridia of this species is required as unusual
difficulty in demonstrating the strucures des-
scribed preclodes certainty that the pharyngeal
and all cavdal nephridia are emeronephnc and
actual openings of the caudal ducts into the
intestinal Tumen have not been demonstrated.
Sperm funnels iridescent in X and X1, Ovaries
bushy with many chains of very large oocyles
(H, P1); ovisacs absent (H) or well developed,
containing numerous oocytes, on the antenor
septum of XIV {Pl). Prostates lubulorace-
mose. lobulated but tinear, the gland folded
once and occupying XVII and XIX, with very
nurrow central lumen throughout, surrounded
hy thick plandular walls; the curved muscular
duct joined mear its junction with the gland by
lhe vas deferens. Penial setae, and internal
glands corresponding with the accessory geni-
tal murkings, absenl. Spermathecae 5 pmrs,
diverticulum  (inseminated) single. clavaie,
uniloculute,
tield varieiion; In the eleven type-specimens,
including the hololype. paired genital markings
with centres lateral o & and slightly postsets!
are invariably present in X and XI; paired
genital markings with centres lateral © b and
slightly presetal are invariably present in XVI[
and XIX, occur in 6 specimens in XX (H,
P1-3, 6. 10), and are reprcsented, an the right
only, in 2 specimens {H. P6). Femuale pores
are always paired, presetal, 1/3-1/2 ae apart
and spermathecal pores are never discermble
with certainty externally.
Muterial examined: 111, 140°49°E, 37°28'S,
11 km § of Penola. in cucalypts fringing
Pritus ridliara, B.J, and T.W. 15viii.1972—
P7-10. Lml, 140°S5°E, 38°0L'S, 26 km
from Mr. Gambier along road to Nelson, in
sunddy loam under grass among wattles and
gums with some herbaceous garden escapes.
fJ. and TW., 1540L1972—11, P1oh,
H. P24 (AM); Pl 5, 6 (BM), P7-8
(SAM); P9, 10 (BI).
Remarks: 8. penelaensis is distinguished from
the type-species, S, aaciabilis, and from 3§, Im-
parievsris, w having only three pairs of cal-
ciferous glands, lacking those of X_ It dilfers
from hoth species in having five pairs of
spermathecae and in other respects,

Discussion
The earthworm faunua of South Australia is
remarkably impoverished, though of high
specific endemicity. Tt has been shown above
that the teial known fasna in the only
indigenous family, the Megascolecidae, con-
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Fig. 10. Spermathecae (right segment 1X unless otherwise indicated): A, Perionychella (P.) incon-
stans, holotype, Mijl. B, Heteroporodrilus shephardi armatus, L11. C, Gemascolex bursatus.
holotype, Jj3. D-F, Gemascolex lateralis; D, specimen 1, Ii2: E & F, specimen 3, LIl (dorsal
and ventral views, right VIII). G, Gemascolex mirabilis, holotype, Jg2. H & 1, Gemascolex
octothecatus: H, holotype, Lml; I, paratype LIl. J. & K, Gemascolex similis; holotype, LI2
(7, left VIII; K, left IX). L, Gernascolex stirlingi, specimen 1, Jgl (left 1X). M, Gemascolex
walkeri, holotype, Jil (right VI). N, Spenceriella imparicystis, holotype, T.k4 (unpaired, I1X).
O, Spenceriella penolaensis, holotype, Lml.
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sists. of n peregrine species of Micrescolex, a
single species questionubly  assignable to
Perionychella (from Kangaroo Island), 5 sub-
species of a Victorian species of Heleropoio-
drilus, gight species of Gemascwlex and two
species of Spenceriella: w all, ignoring Ihe
peregrine Microscolex, four genera with twelve
speeies in contrast with thirteen génera with
sevenly eight species in neighbouring Vicloria
and twelve genera with Torly eight specics in
the small iand state of Tasmania. Al of s
penera and two species are shured with Vic-
toria. Sourh  Australia therefore has close
zoogevgraphic affinities with Eustern Australia.
Apart Iram the fact that the Kaogaroo Island
Perionychellu shows afllimtes with the genus
Graliophilus in Western Australia, there are
no generic or specific allinihes with the latter
shale.

The paucity of the fauna of South Australia
is correlated with its low rainfall. A south-
gustern coustal wedge, the Fleurieu und Yorke
Peninsulas amd Kangaroo Island are the wettest
parts, with an annval rainfall, with local excep-
tions, of between S00=750 mm (20-30 inches)
but the remaining coastal region, including the
Evre Peninsula, has only 400-500 mm (16—
20 inches) or very much less and the interior
is virtually desert. Pickford (1937) in a very
thorough survey of the earthworm fauna of
South Africa found no easrthworms where the
ruinfall was less than 25 inches and the weller
parts of South Australia are near, often below,
this limit. The rainfall in coastal Victona, in
contrast, vares from S500-750 mm (20-30
inches) in the drier west to 750-1975 mm
(30-80 inches) in the east while Tasmania
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also has arcas ranging from S00-2000 mm Dut
is generally wetter than Victoria,

Of the regions in South Australiu not investi-
gated for earthworms. only the Yorke Penin-
sule appears 1o be wet enough 10 vield earth-
worms and though some additional species
doubtless remain to be discovered in the areas
from which they have been collected, il is
unlikely fhat further collecung will elevate the
South Australiun fauna above a total of about
twenty species.

It 1s noteworthy that the great majorily of
South Australian species, all in Genunscolex
and Spenceriella, have caudal enteroncephry, a
condition which would appear to be an wdup-
tation for water conservation us urine excreied
into the intesting is presumably concenirated
by resorption of water in the hind gut. The
close similarity of the species within Gewmay-
colex, as inm Spenceriella, suggests relatively
recen( speciation (rom i even smaller fauna.
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satns, holotype, Ji3: B, dorsal; C, ventral: D & [, prostates in situ, showing bursae, muscu-
lar ducts, and glands adherent to the intestine. F, Gemascolex lateralis, specimen 3, L11. G,

I
Fig. 11. Prostates of: A, Heteroporodrilus shephardi armatus, paratype 3, Lkd4. B-E, Gemascolex bur-
Gemascolex stirlingi, specimen 1. Igl. H, Gemascolex walkeri, holotype, Til. Scale 1 mm.
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Fig. 12. Penial setae of Microscolex dubius, by scanning electron microscope. A, entire seta with
muscle adherent basally; B, tip of same sela: C, D, E, sculpturing of same; F, seta of second
specimen. L4,
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Penial setae of Hereroporodrilus shepharde armatus, by scanning electron microscope. A-D,
holotype, LI11: A, tip of seta; B & C, sculpturing; D, sculpturing of second seta: E & F, para-
type 1, Lkd4; E, up; F, sculpturing.
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