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ABSTRACT. The number oAnisochaetdrom New South Wales is more than doubled to &igs in
the present account. Twenty-seven species are mmsbribed, one of which is tentatively attributed
the dubious genuBropheretima A checklist is presented with the distributiorfstlre twenty-three
previously describednisochaetdrom NSW that were variously attributed to the graPerichaeta,
Megascolex and Spenceriella One speciesMegascolex crateroideBoardman, 1943, is herein
synonymized wittAnisochaeta graciligFletcher, 1886b). A replacement narisochaeta trichaeta
is proposed for the homonym of the Victoriichaeta australisSpencer, 1900. A key is provided for
currently known NSW species.

The generic definition ofAnisochaetas modified to accommodate forms with the newlscdivered
vesiculate nephridial condition. Several of the repecies have setae between the male pores, further
reducing the distinctiveness®fopheretimdrom the prior genuSpenceriellawhich is itself currently
synonymized undehnisochaeta

BLAKEMORE, R.J., 2000. New species of the earthworm gémisochaetgOligochaeta: Megascolecidae) from
New South WalesRecords of the Australian Musel@#(1): 1-40.

The current study was instigated under the bioditefHot 35 specimens from New England National Park coadist
Spots” project at the Australian Museum to work onof ten new taxa. Although most NSW species appigéihh
unidentified material held in their earthworm catien.  localized, some have acquired greater rangeswiaafl or
The emphasis was on unidentified material in sasifiplen  human-mediated transportation. THugxigua murrayana
State Forests and Reserves in the northeast red8W  (Fletcher, 1887a) occurs from the Riverina regibN8W
(mostly collected by Ed Easton in March—May, 1988}, and Victoria to near the mouth of the Murray RiveBouth
various other specimens from around the State wisiee  Australia,A. tenaxFletcher, 1886b) from Sydney has been
examined. reported from the Marquesas Islands, in the Soattifie

Anisochaetawidespread throughout the southern stategMichaelsen, 1900: 226), whik. sebastian{Blakemore,
of Australia, appears from the current study tpdxticularly  1997b) occurs in southern Queensland and Tasmswialh
diverse in the New England region of NSW. One sampl as in NSW (Blakemore, 1997b: 1838).
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The present paper reports on the Australian genusvith registration beginning AM W) and in the Natial
AnisochaetaBeddard, 1890 (as recently restored byEarthworm Collection of the CSIRO Division of
Blakemore, 1997a: 1822-1824) into which most of th&entomology, Canberra (ANIC). Locality data are st
native species that were at one time placédegascolex, with quotation marks when copied from original e
Perichaeta, Trichaeta, SpencerigllandGemascolexare  Australian Map Grid coordinates are prefixed AMGlan
now transferred. Previously knovwmisochaet@pecies are are derived from maps. Dorsal dissections wereopmed
attributed to Fletcher who, in a series of papE886—-1890), under magnification, specimens were pinned on atvegx
described a total of about 69 species and varjaétielsiding  containing ethanol and sketched usimgpenera lucida
26 belonging tdPerichaeta ThesePerichaetacomprised Figure 1 is annotated thus: acc. gl.—accessorydglan
16 species and six varieties (total 22 taxa) froBW\ six amp.—spermathecal ampulla; clit—clitellum (showaded);
species from Queensland, and two species eactSouth  diva.—spermathecal diverticulum (often iridescedtph.—
Australia and Victoria. Other authors documentediorsal pores; g.m.—genital markings; neph.—nepinmili
Anisochaetapecies from various Australian states. Spencareph. bla.—nephridial bladder; peri.—peristomiunfifst
(1893, 1895, 1900) described, respectively2ichaetd  segment, lacks setae); pr.—prostatic gland (du¢timgale
species from Victoria plus one from South Austraixk  pore); pro.—prostomium (above mouth); sept.—septa;
species from Tasmania, and ten specie§i(@baetaand sp.—spermathecae (opening at spermathecal por#s). A
Megascolex from Victoria and Queensland. Michaelsenscale bars are 1 mm. Holotypes, paratypes and ypm-t
(1907a,b, 1916) described A2egascolexspecies; these specimens are identified in the text by the uppasec
were, respectively, eight species (six previousipwn) abbreviations: H, P and S.
from Victoria, South Australia, and NSW; 11 from $tern
Australia; and three from Queensland. Jamieson4dp7 Systematics
listed 11SpenceriellandGemascolespecies as occurring
in South Australia but apparently overlooked the tw
Anisochaetaspecies and varieties from South Australia
described by Fletcher (1890: 1552).

AnisochaetaBeddard, 1890

Anisochaet8eddard, 1890: 56.—Blakemore, 1997b: 1822-1824.
TrichaetaSpencer, 1900: 30-31.

Methods and abbreviations Spencerielldichaelsen, 1907b: 160-161.—Jamieson & Wampler,
1979: 639.

Most material examined was collected by Ed Eadton, Gemascolexedmonds & Jamieson, 1973: 23-24.—Jamieson,
unfortunately his survey methods are unknown. htiaar 1974b: 87.

it is not known whether he disregarded exotic sgeiihe i . . ) ) .
came upon them, nor is it known how intensivelgaimpled ~ Diagnosis Perichaetine (i.e., more than eight setae per
at any one locality. The exact location of somessis also Se€gment), at least in the mid- and hind-body. Fempates
unresolved, especially one recorded on labelsase'Fern  Single or paired on 14. Male pores from tubulorassenor
Valley, New England National Park”. This park hasFace ~'acemose prostates paired on 18. An oesophagezirdiz
Fern Valley”, but Tree Fern Valley (G.R. 430261—Ebo in 5 or 6. Nephridia meroic (i.e., more that onér peer
1:25,000 sheet 9337—2-5) in the Point Lookout Sacit  S€gment), atleast in the fore-body, avesiculatesiculate,
the west of the New England National Park, is thesm often tufted in the anterior. Spermathecae oneayerpairs
likely location (information courtesy of M. DwyelSW  (Sometimes unpaired), with one or more extramural
Park and Wildlife Service, Dorrigo District). Howey  diverticula. Calciferous glands and intestinal tysiole
about 30 km east on the boundary of the BellinggeR Present or absent, intestinal caeca and gizzarssnab
National Park, is Ferny Face ridge (G.R. 753360—Modified penial setae present or absent. Segmexmtal
Darkwood 1:25,000 9437—3-5). The former location igntersegmental genital markings present but sonestim
considered the most likely as Easton’s next sargphies ~ reduced or absent.
further west at Cathedral Rock National Park. Thus, ) ) )
throughout the following text, the label localitijéce Fern ~ Type speciesPerichaeta coxiFletcher, 1886a.
Valley” is changed to Tree Fern Valley.

Following Michaelsen’s (1900) method, segments ar®istribution . Australia, all states, and New Zealand (Lee,
counted from the anterior using the normal and mord959: 279).
familiar Arabic numerals (to avoid the confusiohénent
in use of Roman numerals), intersegments are datsign Remarks. See Blakemore (1997b) for a recent discussion
by a slash (e.g., 3/4), variations shown by a comamd on this genus. The diagnosis is modified to include
range by a dash (e.g., 3,4-5). Setae, counted fhem vesiculate meroic nephridia, as several specitinurrent
ventral-most on each side, have lower case itiiers (e.g., Study @A. aemulan.sp. A. lavatiolacunan.sp. A. toonumbari
a, b, 9; setal lines refer to longitudinal setal serRght-  Nn.sp.,A. yabbratigrisn.sp.) were found to have nephridial
and left-hand-sides are rhs and |hs, respectiv@lyt  bladders. This condition also occurs in the Augregenus
contents are described to give an indication oéttmogical ~ Cryptodrilus Fletcher, 1886a and the Oriental genus
strategies of feeding and burrowing. New South Wide PleionogasterMichaelsen, 1892 (see Blakemore 1997c:
abbreviated to NSW. All examined material is presdin ~ 1686-1689, for discussion of these two genera). The
80% ethanol and lodged in the Australian Museundn®y  possibility of creating a new genus for these vdate forms



(as currently used to differentiate the lumbricirengra
Cryptodrilus and Notoscole) is deferred pending
phylogenetic analysis of respective taxa.

Some of the species newly described below havé

pharyngeal tufted nephridia and either have ordafiferous
glands; intraspecific variations in paired or unpaifemale
pores are also noted. Moreover, intrasegmentaltgleni
markings are reported for several species thatlagely
assignhable tAAnisochaeta(e.g., species described by
Spencer, 1893, Michaelsen, 1907a, andliirthaeta

6

australis Spencer, 1900). These observations remove the

only remaining justification for the gen@emascolexas

noted by Blakemore (1997b: 1823-1824), and reima‘orc7a

synonymy of this genus withnisochaeta

Checklist, with distributions, of previously
describedAnisochaetaspecies
from New South Wales

Several of Fletcher’s species have type materalithnot
traceable, but there is a possibility some specamemain
unrecognized in parts of the Fletcher Collectionated to
the Australian Museum.

1 Perichaeta attenuatdletcher, 1889: 1552-1555;
Anisochaeta attenuataBeddard, 1890: 5@/egascolex
attenuatus-Michaelsen, 1900: 216. From Mt Wilson.
(Type AM W1343).

2 Perichaeta australisletcher, 1886a: 561-565, figs.
9-11; 1886b: 956-957; 1887a: 39degascolex
australis—Michaelsen, 1900: 222-223. From

7b

8

Burrawang and Sydney (Mt Wilson specimens were

transferred tdPerichaeta monticol#&letcher, 1887a).
(Syntypes missing).

Transfer of VictoriarTrichaeta australiSpencer, 1900

to Anisochaeta, makes this a junior secondary
homonym ofAnisochaeta australi@-letcher, 1886a).
Under article 60 of the ICZN the replacement name:
Anisochaeta trichaeta.nom. is proposed here for
Spencer’s species.

3 Perichaeta austrindletcher, 1886b: 956-957, fig.

5; 1887a: 399; 1890: 1001-100Rtegascolex 9
austrinus—Michaelsen, 1900: 223; 1907a: 16-17.
From Burrawang, Sydney and (Michaelsen) Blue
Mountains between Mt Victoria and the Jenolan
Caves region. (Syntypes missing). 10
Megascolex celmisiaktamieson, 1973: 242-246, figs.,
5C, 6H, 7F, table 2. From Mt Kosciuszko. (Types: H,
P1-20, AM W4662-2682).

The description by Sims & Gerard (1985: 136, fig) 4

of specimens introduced from NSW to Strathclyde,
Scotland, that they identify asSpenceriella minor
(Spencer, 1900)”, appears to more closely match
Anisochaeta celmisiad@hese two species usually have,
respectively, two and three pairs of spermathecae,
although Jamieson (1973: 246) noted that a speatath
was missing from 7 in one of the two dissected
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specimens oA. celmisiaeMoreover, the figure in Sims

& Gerard (1985, fig. 49) has some indication okera

of a third pair of spermathecal pores in intersagr& .
Perichaeta coxiFletcher, 1886a: 565-569; 1889: 1554;
Anisochaeta coxi-Beddard, 1890: 5a8ylegascolex
coxi.—Michaelsen, 1900: 216. From Mt Wilson.
(Syntypes missing).

Perichaeta enormid-letcher, 1889: 1555-1556;
Anisochaeta enormisBeddard, 1890: 56/egascolex
enormis—Michaelsen, 1900: 215-216. From Gosford
region. (Syntypes missing).

Perichaeta exigu&letcher, 1887a: 387-389ggascolex
exiguus-Michaelsen, 1900: 225. From Springwood (Blue
Mountains) Randwick and Manly Beach (near Sydney).
(Type AM W1347).

Perichaeta exiguaar.murrayanaFletcher, 1887a: 389;
1889: 1552;Megascolex exiguugar. murrayana—
Michaelsen, 1900: 225. From Mulwala on the Murray
River, NSW, and (Fletcher, 1889: 1552) from thereho
of Lake Alexandrina, South Australia. (Syntypes
missing, South Australian material reported bydHet
from “Adelaide Museum” [sic]).

On the information availableAnisochaeta exigua
murrayanaprobably merits specific status. Reynolds
& Cook (1976: 142) erroneously list synonymies of
the latter taxon undekmynthasandPheretima

Perichaeta fecundé&letcher, 1887a: 401-402; 1890:
1003-1004, 1007-1008viegascolex fecundus
Michaelsen, 1900: 225, 234. From Mt Wilson and
Lawson in the Blue Mountains (Types: AM W1346).

Fletcher (1890: 1007-1008) described a possibly
distinct variety ofAnisochaeta fecundgletcher, 1887)
from Burrawang that is, nevertheless, similar te hi
“Variety b” of Anisochaeta macleayFletcher, 1889)

as noted by (Fletcher, 1890: 1005-1006), also from
Burrawang. Fletcher (1889: 1550-1551) further
described one species, and its varietie®atchaeta
indissimilis from Lake Alexandrina, South Australia,
that also appears closely alliedAofecunda

Megascolex fletcheflichaelsen, 1907a: 21-22, figs.
14-15. From the Jenolan Caves region of the Blue
Mountains. (Syntypes, Hamburg Museum 6889, and
AM W3432).

Perichaeta gracilisFletcher, 1886b: 958—960 (non
Perichaeta gracili|8ourne, 1887)Megascolex gracilis
Michaelsen, 1900: 220Megascolex crateroides
Boardman, 1943: 174-176, figs. 4rSyn.From Auburn
near Parramatta and (Boardman) Mt George in the
Jenolan Caves region. (Type, AM W3320; Boardman’s
specimen is AM W3320).

Megascolex crateroides here synonymized with
Anisochaeta gracilisas there are no appreciable
differences between the specimen described by
Boardman and Fletcher’s previous description.
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Perichaeta hamiltoniFletcher, 1887a: 399-401; 17
Megascolex hamiltortMichaelsen, 1900: 234. From
beside Cudgegong River, Guntawang. (Types, AM
W1349).

Megascolex jenolanensBoardman, 1943: 176-178, 18
figs. 6, 7. From the Jenolan Caves region. (Typbs,
W3317-3319).

Perichaeta maclealetcher, 1889: 1556—1558; 1890:
1003-1007Megascolex macleayiMichaelsen, 1900: 19
223;Spenceriella macleayiBlakemore & Elton, 1994
251-154, fig. 1. Type locality is Sydney, also friih
Victoria in the Blue Mountains, Raymond Terrace,
Morpeth, Coonabarabran and from the banks of the
Namoi at Gunnedah; reported from Richmond
(Blakemore & Elton, 1994) and Deniliquin in the 20
Riverina region, NSW (Barley & Kleinig, 1964); now
known also from Broulee, Oolong, Book Book (near
Wagga Wagga), NSW, and Churchill and Yea, Victoria
(Blakemore, unpub.). (Syntypes, AM W1344-1345).

Fletcher (1890) described three varieties and thube

varieties ofAnisochaeta macleayFletcher, 1889).

Whereag sub-varieties (from Mt Victoria, Raymond

Terrace, Morpeth, Coonabarabran and Gunnedah) agree 21

tolerably on information given, varietiesandb (from

Mt Wilson, Lawson and Burrawang) differ consideyabl

Thus all varieties may not be conspecific.

22

Perichaeta macquariensidetcher, 1890: 1000-1002;
Megascolex macquariensidMichaelsen, 1900: 224.
From the banks of the Macquarie River at Dubbo.
(Syntypes: AM W972, AM W976, AM W977).

Megascolex mediaeviddichaelsen, 1907a: 19-21, fig.
13. From Blue Mountains, between Mt Victoria and
Jenolan Caves neadtalfway guesthouse. (Syntypes
Hamburg Museum HM V6900).

Perichaeta monticolaFletcher, 1887a: 390-391; 12

Perichaeta raymondian&letcher, 1887a: 398-399;
Megascolex raymondianssMichaelsen, 1900: 224.
From Raymond Terrace on the Hunter River. (Syntypes
missing).

Megascolex rodwaystephenson, 1931: 53-55, fig. 8;
Boardman, 1943: 173-174. From Hampton (type lggalit
and the Jenolan Caves region. (Syntypes, Natussbii
Museum, London, BMNH 1930:2.7.4-6).

Anisochaeta sebastiaBlakemore, 1997b: 1836—-1838,

fig. 17. From Taringa (Queensland), Launceston
(Tasmania) and Broulee (NSW). (Types: ANIC
RB.94.16.1-2, Queen Victoria Museum, Launceston,
14:3475).

Perichaeta tenax-letcher, 1886b: 953-957, fig. 4;
1890: 1014-101Ferichaeta albidaMichaelsen 1892;
Megascolex tenaxMichaelsen, 1900: 226. From
Auburn near Parramatta (type locality), County of
Cumberland and Springwood in the Blue Mountains;
and (Michaelsen) from “Marquesas de Mendoza?".
(Types: missing according to Reynolds & Cook [1976:
178])).

Megascolex wiburdBoardman, 1943: 168-170, figs.
1-2. Mt George in the Jenolan Caves region. (Types:
AM W3309-3310).

Perichaeta wilsoniandletcher, 1887a: 400-401;
Megascolex wilsonianusMichaelsen, 1900: 234;
Megascolex willsonianupsic].—(apsug Michaelsen,
1907a: 17. From Mt Wilson and (Michaelsen) the
Jenolan Caves region. (Types: AM W1350).

The following key treats species from NSW, both reewl
known. In addition to the characters given in tle@aayic
' diagnosis, many species have a ventrally clefspamium,
setae often increasing in number posteriorly, hastrts in

paired ovisacs in 14, and intestinal origiotimear 16.

Perichaeta australigpart.) Fletcher, 1886a: 565: However, some species have exceptions to someeeé th

Megascolex monticolaMichaelsen, 1900: 223; 1907a:

states. Intraspecific variation is occasionallyrfdun the

16, fig. 11; Boardman, 1943: 170-173, fig. 3. Fromf€male pore (single or double), in the exact conreerent

Blue Mountains, Mt Wilson (type locality) to the
Jenolan Caves region. (Neotype, AM W1390).

Boardman (1943: 173) describes a variety of thisria

of dorsal pores, in the duplication of spermathecal
diverticula, and in the extent of the developmehtio
intestinal typhlosole—suggesting that these lattaracters
may be less reliable for separation of some taxa.

Index to species described in the present work

AnisochaetaGenus ........... 2 A. CONSPECEA.SP. ..vvvveennnnns 19 A. palustrisn.sp. ................ 30
Key to NSW species .......... 5 A. erican.sp. .....cccceeeeeennnen. 20 A. pauculan.sp. ........c........ 31
A.aemulan.sp......cccocveennee 9 A filiX N.SP. e 21 A. ravan.sp. .....occceeeeeeniinns 32
A. ancisan.sp. ......cccceeeenne 11 A. flavan.sp. .......ccoceveneen 22 A. rubeospinan.sp. ............ 33
A. angusticlavien.sp. ....... 12 A. garilarsonin.sp. ............ 23 A. toonumbarn.sp. ........... 34
A. aterpaenulatan.sp. ...... 13 A, IMaN.SP. oo 25 A. tunicatan.sp. ................. 35
A. bullan.sp. .....ccoceeeees 14 A.latan.sp....c.ccoceiieeeiis 26 A. virgatan.sp. .......ccceee..... 36
A. calpetanan.sp. ............. 15 A. lavatiolacunan.sp. ........ 27 A. yabbratigrisn.sp. .......... 37

A. calvasaxea.sp............ 17 A. liberalisn.sp. .......c........ 28 PropheretimaGenus......... 38
A. chanin.sp. ......ccocvneee.n. 18 A. novaeanglica.sp. ........ 29 P. monsmonitionis.sp. ..... 38
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Key to Anisochaeta(and Propheretimg species in New South Wales

For confirmation, keyed specimens must be compartdspecies-descriptions because it is probable
that many undescribed species await discovery.

1

2(1)

3(2)

4(3)

5(4)

6(5)

7(5)

8(7)

9(4)

10(9)

11(10)

One pair of SPerMathECal POIES .......uuiiiiiiiiie e e e e reeaaaee s 2
Two pairs Of SPErMAtNECAl POTES ......uuviiiiiiee i r e e e e e s s e st rre e e e e aeeeaeaaans 3
Three pairs of spermathecal POreS..........cccciiiiiiiii e 36
Four pairs of Spermath@Cal POIES .........uuuiiiiiiiiiie e e e e e e e aee s 47

Five pairs of spermathecal porescihlines; calciferous glands
ADSENT ..o ——————— A..lavatiolacunan.sp.

Four or five pairs of calciferous pouches ii(3;13; seminal
vesiclesin1l and 12.............cccceeeees . AL €XiQUA exigudFletcher, 1887a) and varieties

Calciferous arrangement similar [default interaitéon of
Fletcher]; seminal vesicles in 9 and 12 .....ccccceeiiiiiiiiiieieeeee e, A. exigua murrayana

Calciferous glands abSENT ..........uuiiiiiiii e a e e e e e e e aanaae 4
CalCiferous glands PrESENT ..........iiii ittt e e 25
Spermathecal poreS@Orab liNES ........cooiiiiiiiiii e 5
Spermathecal pores in or lateralbtiines ............ccuveiiiiiiiiii e 9
Seminal VESICIES IN 12 ONIY ....ooiiiiiiiii et e e 6
Seminal vesiCles iN 9 aNnd 12 ............ecemeeeeriiie it 7

17 setae per segment anteriorly; genital maykisingle,
MIAVENTIAL IN L8 . ..eiiiiiiiiiiii et e e et e e A. fletcheri

8 setae per segment anteriorly; genital markjajsed in 18 or

single, midventral in 17 and 19 ... A. mediaeviae
Genital markings in 17 and 19 paired more widlen male pores .............coeeeevvvvvvs mmmmme 8
Genital markings in 17 and 19 closely paired @advantral.......... A. flavan.sp. and varieties
Spermathecal pores just mediammdihes; prostates S-shaped ......... A..angusticlavian.sp.
Spermathecal pores @b lines; prostates bilobed ..............coooivceeeernnee. A. conspecta.sp.
Spermathecal pores mostiyliNeS ..........oooiiiiiiii e 10
Spermathecal pores lateralldiiNesS ... 19
Anterior genital markings in 10 and/or 11 fa88tlike tetrad ...........ccccovvvieeeiiiiine e, 11
Anterior genital markings unpaired, mid-ventrahon-tetrad pair.............ccceeeriiiieeeeniiiieeenns 13
Tetrad markings in 10 and 11 mediaméhes ...........cccccceeveeeeeniinnnns A. novaeanglican.sp.

Tetrad markings in 10 or 11 & HINES ......vvviiiiiiiieeei e 12



6 Records of the Australian Museum (2000). &

12(11) Tetrad markings in 10; spermathecal divetticas long as
BMPUIBE ...t e e A. wiburdi

—— Tetrad markings in 11; spermathecal diverticut@rser than

BMPUIBE ... et A.iman.sp.
13(10) Anterior markings unpaired, Mid-VEeNntral ...........cccceeiiiiiiiiiei e 14
——  ANterior Markings PAIFEA .........uuiiiiiiieeee i i e e e e e e e s s e e e e e aeeessssaastarrrarrereeaaeessesasannnns
14(13) Anterior markings in 10 and/or 11 sucker-liKe..........ccococveeeeiiiiiiiinnns A. toonumbarn.sp.
—— Anterior markings in 9-11,12 button-like diSCS..m..uuviiieeeriiiiiiiiiiiiiiieeeeeeen, A. bullan.sp.
15(13) Spermathecal diverticula extend beyond amapull.................coooiiiiiiiiiiccc e 16
—— Spermathecal diverticula shorter than ampulla.............cccooiiiiiieee 17

16(15) Small size (about 35 mm); female pore singlezard weak;
NePhridia VESICUIALE .........coooiiiiiiieiiiiice e A..aemulan.sp.

—— Moderate size (70-90 mm); female pores pairezagd strong;
nephridia avesSIiCUIAte ...........cceviiiiiiiiiiiie e A..tunicatan.sp.

17(15) Small size (about 35 mm); first dorsal pol& Ho markings on
17; nephridia redUCEA ...........ccooiiiiniit et e e e e e e e e s s eeeeans A. pauculan.sp.

—— Moderate size (75-150 mm); first dorsal pore 53/#arkings in

17 AN 19 AL IEAST ....eeieiiiii ettt mreee e 18
18(17) Size 75-90 mm; setae evenly spaced; markinds postsetal ................... A. ancisan.sp.
—— Size 120-150 mm; sethe > ab; markings in 17 presetal ............coocvvieeccennee A. rodwayi
19(9) Spermathecal POreShACIINES ........coiiiiiii it 20
—— Spermathecal pores lateral@lfiNes ..........cueeiiiiiiiii 23
20(19) Setae about 60 per segment; seminal vesiclelsand 12 ............. A. calpetanan.sp. (part)
——  Setae 20-44 per segment; seminal vesicles I AN.........ccccceeeveiiiiiiiiiiieeeeee e comemmee e 21

21(20) Accessory markings absent or reduced; gizradimentary;
tyPhIOSO0IlE @DSENL ....coeee e A..sehastiani

—— Accessory markings well developed; gizzard laryghlosole
0T 2TST=T o | PSS

22(21) Anterior markings irregular in outline, absdnom 17;
spermathecal ampullae finely corrugated .....cccceeeeeiiiiiieeiniieeeniiieee, A. liberalisn.sp.

—— Markings disc-like anteriorly, present on 17;ispathecae smooth,
BIONGALE ... A. calvasaxea.sp.

23(19) Spermathecal POreSAREIINES .......ccccuviiiiiieiee e rreeer e e e e e e e e e e aeas 24

——  Spermathecal poreS GliNES .......cvvveeiiiiiice e A.virgatan.sp.



Blakemore:Anisochaetaarthworms 7

24(23) First dorsal pore 5/6; markings absent framflaps over male

POTES ettt e e e et e e e e A..garilarsonin.sp.
——  First dorsal pore 3/4/5; markings in 19; maleg®on penes............. A. aterpaenulatan.sp.
25(3) Calciferous glands (or lateral pouches) SIRSEA 8—13........cccevieeeeeiiiiiiiiiiiiiieeee e e e 26
—— Calciferous glands (or lateral pouches) two trfpairs..........ccocvveeeeeeeeee e e e 28
26(25) First dorsal pore 10/11; spermathecal digaldi paired ................cccccvvvvveeeneeennn. A..enormis
——  First dorsal pore 12/13; spermathecal divertiauipaired ..........ccccceveeeeeiiiiiiiiiiiiceeeee, 27
27(26) Seminal vesicles 11 and 12; 1ast NEArtS L3 ..coocvviieieiiiiiiee et eeeesiieeee e A. coxii
—— Seminal vesicles 9 and 12; last hearts 12 ........ccoeevivieviiiiieiiiiiee s A. attenuata
28(25) Calciferous glands (or lateral poUChes) fRIIS ........coooviiiiiiiiiiiiiiiiee e e 29
—— Calciferous glands or pouches two Or three PailS............cocccvviiiiieiiiieee e 31

29(28) Anterior markings forr88-like tetrad in 10; calciferous glands
0L e e ———————— e e e e et e e et et e aaaaaaeeearaaaae M. monticola

—— Markings not tetrad; calciferous glands or powche10-13 or
I PRSP RS 30

30(29) Setae 60; first dorsal pore 5/6; spermathmmals irbc, calciferous
pouches paired in 10-13; seminal vesicles in 111&nd................ A. calpetanan.sp. (part)

——  Setae 24-32; first dorsal pore 3/4/5; spermatipras inalines;
calciferous glands paired extramural in 11-14; samvesicles

N QAN 12 1o et sne e A. erican.sp.
31(29) Calciferous glands thre@ PAIIS ........cooiiiiiiiiiiii e 32
——  Calciferous glands in tWO SEOMENLS .......couiiueiiiieiiiiie et e e 34

32(31) Anterior marking88-like tetrad in 9 and 10; spermathecal pores
in b,c, calciferous glands paired in 11-13 ... A. tenax

—— Anterior markings absent or not tetrad; spermedhpores lateral
(o) 1o IR PUPP PPN 33

33(32) Large size (c. 145 x 9 mm ); spermathecatporf; accessory
genital markings absent; setae absent between puaks;
calciferous glands paired 10—12 ..........ccccuuiieiiiiiiiieniiieee e A_.australis

—— Moderate size (100 x 3 mm); spermathecal poreteimgenital
markings numerous; setae between male pores;e@as glands
paired 11-13 ... Propheretima monsmonitionissp.

34(31) Spermathecal poresarlines; gizzard weak; calciferous glands
annular iN 13 and 14 ........cocciiiiieee st e e e eeeas A. palustrisn.sp.

—— Spermathecal pores imclines; gizzard large; calciferous glands
=TT =T o T I = Vo o SRR 35
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35(34) Spermathecal poreshrines; genital markings in (9) 10 and 11

ISCIIKE .. A. filix.n.sp.
—— Spermathecal pores iiines; markings in 10 and/or 11 with eye-

[KE POIES .. e A. macleayiand varieties
36(1) Calciferous glands aDSENT...........ooi it 37
———  Calciferous glands PreSENL ........uuiiiiiiiiiee et e e e e s s e e e e e e e s e s s e e e e e aaaaeaaaaanns 41
37(36) Spermathecal poresalb lINES ..........cooo it 38
—— Spermathecal pores laterallblings ... 39

38(37) Genital markings pore-like @abin 10, pore-like or ridges lateral
to male pores; typhlosole abSent ..........cccccoeeviiiiiiiiiieeee e, A..celmisiae

—— Markings disc-like irbcin 9 and 10, none lateral on 18; typhlosole
ST (=2ST=] o1 PSPPI A. ravan.sp.

39(37) Spermathecal pores ¢rd lines; genital markings absent from
anterior, present in 19; no setae between malespare...........ccccccveeveeeeeennennns A. latan.sp.

—— Spermathecal pores dhf lines; markings in anterior present or
absent, present on 18 or 17 and 19; setae betwalenpmres ............cccccceeeveevevvvvnenen.... 40

40(39) Spermathecal poresdrelines; markings in anterior absent, paired
on 18; gizzard large; intestinal origin 17 .......cccvvevieeeeeiii e e A..gracilis

—— Spermathecal pores @&iflines; markings in 7 and 8, 17 and 19;

gizzard weak; intestinal origin 16 ...........cccceeiiiiiiiiieiee e A. yabbratigrisn.sp.
41(36) Calciferous glands four or five pairs in 18:AM .........cocooiiiiiiiiiiiiiieece e 42
—— Calciferous glands three pairs in 10—12 ........ccuueiiieieeeiiiiiiiiiiiieeeee e ennner e e 43
42(41) Size < 100 mm; penial setae absent; calcifeglands 10-13...................... A. wilsoniana
——  Size 130-180; penial setae present; calcifertéarsdg 10-13,14 .............. A. macquariensis
43(41) Size < 100 mm; anterior genital markingsQrof 9,10 rectangular ..........cccccceeeeieiiiiviiiieeeeeennn. 44

——  Size > 100 mm; anterior markings absent, midwamir paired in
O g T O PP PO PP OPPPPPPON 45

44(43) Spermathecal poresifines; genital marking unpaired midventral
in 16, 17, 19-20,21 (not 18); first dorsal pore/3f4ntestinal
(0T T |1 10 L TS A..rubeospinan.sp.

—— Spermathecal pores mlines; genital marking paired in 17, 19
and in 18 median to male pores; first dorsal pdée imtestinal
(o7 T |1 6 0 TR A. austrina

45(43) Genital markings paired in 10 or 9,10 andZ&nd 19 (not 18);
setae in anteriGla = 4abh .....ccccvuiiieiiie e A. olemi

—— Anterior markings wanting, swollen or thickeneehtrally in 17
and 18 often with paired papillae; setae in antear2ab<4ab..............ccccvviiviiiieeennnnn.n, 46
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46(45) Setae 24-36; in anterior dorsal setal gagl; 2entral setal gap

SHGNIY WIHET <. A..raymondiana
—— Setae 16-30; in anterior dorsal setal gapab,Zaa not quite so

11770 1= 2 RS SPP A. hamiltoni
47(1) Size <80 mm; spermathecal poreb Imes; first dorsal pore in

4/5; calciferous pouches in 10-14; last hearts 13 ......ccccccevvviiiiiiiiiieieeeneeeenn, A.fecunda
—— Size > 100 mm; spermathecal poreslirines; first dorsal pore

in 5/6; calciferous glands paired in 10-13; lasirt®e12 ............cccvvveernnnen. A. jenolanensis

Anisochaeta aemulan.sp.
Fig. 1

Material examined. HoLOTYPE AM W24544, (H), Washpool
State Forest, NSW, c. 29°16'S 152°22'E, collectgd1®992, M.

Gray & P. Croft, pit trap sample set 22.ii.19927CM Trap 3 FN
5082" (mature, figured and dissectedprRRTYPES. none. The
original sample contained 2 immature specimensdabatd not
be positively identified as this species.

External features. Length 35 mm. Width: about 1.5 mm.
Segments: 70. Colour: uniform buff in alcohol, &lliim
light brown. Prostomium: open epilobous; peristomiu
ventrally cleft. Clitellum: %213-16. Dorsal poresaall in
4/5, larger from 5/6. Setae: 24 on segments 128n86—
28 per segment posteriorly. Nephropores: lateratpat
anterior of segments nehrlines, especially obvious on
clitellum. Spermathecal pores: 7/8/%isetal lines. Female
pore: single on 14. Male pores: on 1&ilnlines at centre
of flat eye-like papilla. Genital markings: wholentral
aspect of 10 and 11 tumid tblines with paired presetal
sucker-like discs embedded at anterior of segmianks
lines; on 17 paired wide pads postsetalitines co-joined
posteriorly by tumid rim; on 19 similar pads predét bc
lines within circular rims.

Internal anatomy. Septa: none especially thickened.

Gizzard: rudimentary or weakly muscular, barelyavithan
oesophagus in 6. Oesophagus: dilated most in 1bui3
not calciferous, narrows in 15. Nephridia: vesitaitaeroic,
tubules clustered ventrally in 5 and 6 (not deéilyitufted)
then spread laterally with about 5 or 6 tubulesgée and
with small bladders in series laterally on eacle $iwdhether

tubuloracemose (almost racemose) in 18—-19, ducbwar
penial setae absent. Large sessile glands, probably
associated with genital markings, present ventriallyt7

and 19 (see Fig. 1). Intestine: from 16; typhlosaiisent;

gut contents organic matter and dark topsoil.

Remarks. Anisochaeta aemuleaxemplifies the vesiculate
condition of the genus. Lateral excretory bladg@egsicles)
associated with the nephridia have not been prelsious
recognized inAnisochaetaspecies although they are
found in several species in the current accourg fse
lavatiolacuna, A. toonumbari, A. yabbratigrig\nisochaeta
aemulais distinguished from superficially similar specie
of the genusPerionychella as the latter have holoic
nephridia (one pair per segment), with or withdaters.
Presence of nephridial bladders in species of tivse
genera may be homoplasic, or indicative of retentiia
common ancestry, whereby the meroic condition in
Anisochaetas an apomorphy. Alternatively, the acquisition
of nephridial bladders may be autapomorphic within
AnisochaetaTesting of these possibilities by molecular or
cladistic analysis is beyond the resources oftinent study.

Anisochaeta aemuleesembles\. flava (also from the
Washpool site which itself resemblés wiburdi) andA.
ancisa Apart from nephridial bladders, the distinguighin
characters oA. aemulaare the distribution of its genital
markings, weak gizzard, spermathecal diverticutagér
than ampullae, and the large glands in 17 and 18 tha
possibly have a secretory function associated with
genital markings on these two segments.

Etymology. Aemulusrivalling, jealous—a reference to its
resemblance tBerionychellaspecies.

connecting with one or more tubules indeterminate)Distribution and habitat. Washpool State Forest,

nephridia smaller after clitellum but bladders pstis
Vascularization: dorsal vessel single onto pharghgess
in 4; hearts 10-12 increasingly large and connectedpra-

sympatric withAnisochaeta flava, A. garilarsoindA.
lavatiolacuna Numerous unidentifiable (damaged or
immature)Anisochaetaspecimens were obtained from

oesophageal vessel. Spermathecae: paired in 8 andtBese Washpool samples, but no other earthwormrgene

ampulla spherical on equally long duct with longwzte
diverticulum. Male organs: holandric, seminal vesscl
racemose in 9 and 12, iridescent testes and furimel®
and 11. Ovaries: in 13 sheet-like with several signgs;
small stalked ovisacs paired in 14. Prostatesteftetd

were present. Pit trap collection indicates thet $ipecies
is active on the surface of the soil. The weak sdliiye
system, organic matter in the intestine, and nejpddrid
bladders for moisture regulation, also suggest thist
species is a topsoil or litter dweller.



10 Records of the Australian Museum (2000). 8&

sept. < Oﬁp

neph. ¥

J@L F
neph.bla. —2_ "% —

¢

1mm

Figure 1. Anisochaeta aemubhgentral view of holotype with dorsal view of prostium, spermathecae, nephridial
arrangement on |lhs in segments 13-15, accessarggla 17 and 19, and |hs prostate in 18-19.
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Anisochaeta ancisan.sp.
Fig. 2

Material examined. HoLoTYPE AM W24470, (H), label reads:
“Face Fern Valley, New England National Park, NS@fobably
Tree Fern Valley—see above], c. 30°30'S 152°307Hiji 1983,

Ed Easton, “Jar 15 Sp 31” (mature, figured and efis=d).
PARATYPES. ANIC RB.98.2.25, (P1), same details as H (mature,
dissected); AM W24471, (P2), same details as Hi{regtANIC
RB.98.2.26, (P3), same details as H (aclitellattineadissected).

External features. Lengths (mm): 85 (H), 90 (P1), 80 (P2),
75 (P3). Width: about 2.5 mm. Segments: 108 (H),(F24).
Colour: anterior and dorsum dark brown with violet
iridescence and darker mid-dorsal line, clitellurarge.
Prostomium: open epilobous tapering; peristomium
ventrally cleft. Clitellum: %213-16. Dorsal poresaall in
3/4, open from 4/5 (occluded on clitellum). Se&on 12
and 20, 34 posteriorly. Nephropores: not foundri@péhecal
pores: 7/8/9 centred imlines within tumid lips that extend
almost froma lines toc lines. Female pore: single (in H,
P2), closely paired on 14 (in P1, P3). Male pooesapices
of large dome-shaped mounds that are deeply sumikigin
common ventral field on 18. Genital markings: ofin8P1
only), paired sucker-like discs presetal and ceritrb lines,
on 10 similar paired discs (all specimens), on rhhlker
paired discs centred arlines (all specimens); on 17 paired
circular pads postsetally centredadtines within common
sunken pit that extends almostddines; on 19 oblique
presetal dark pits that taper from line of malegpwores
to the centre of the mid-ventral setal gap whesy thre
almost confluent. Sunken male field and markingdin
and 19 occur in all specimens.

Internal anatomy. Septa: none especially thickened. Gizzard:
muscular but compressible barrel in 5. Oesophagos:
especially dilated, widest in 13, valvular in 15egridia:
avesiculate meroic, not tufted but tubules numerans
larger in anterior, no funnels found. Vasculariaatidorsal
vessel single; hearts 10-12 connected to weak supra
oesophageal vessel that runs 8,9-12,13. Sperma&theca
paired in 8 and 9, ampulla compressed along its taxbe

as wide or wider than it is long, tapering ducthwitedium
sized diverticulum near its exit. Male organs: naliac,
seminal vesicles large racemose in 9 and 12, ocatddestes
and funnels in 10 and 11. Ovaries: in 13 long dgggs;
paired ovisacs in 14. Prostates: flattened tubcéammse in
18-19, duct muscular; penial setae absent. Intestom 16;
typhlosole absent; gut contents organic soil vath §rits.

Remarks. Anisochaeta ancisdiffers fromA. rodwayi—
firstly, in the distribution of genital markingseskcribed by
Stephenson “as small, round, darker spots” on 10add
16 and 17 (presetally), as well as and on 19-2A.(ancisa
the markings on 17 are postsetal); secondly, otufted
nephridia in segments 3-5. Boardman (1943: 173-174)
provides additional data on variation witiinrodwayithat
reinforce these differences frofn ancisa

Species that resemb¥isochaeta ancisi the present  Figure 2. Anisochaeta ancis@entral view of holotype with dorsal
account aré\nisochaeta conspectmdAnisochaeta flava  view of prostomium, spermathecae and lhs prosta18i-19.
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Similar markings in 10 and 11, are foundAnconspecta
but it has more extensive markings on, and aftes, th
clitellum as well as spermathecae and prostatesbtith
differ in shape and more ventral openingsisochaeta flava
perhaps comes closest to the current speciesabuatrtierior
markings on segments 9 or 10 only, tends to hawerfe
setae, more widely paired female pores and tuipdndia.
Additional distinctive characters &&. ancisaare the
prominent spermathecal pores, and the male poreplamd
markings in adjacent segments which are emphasiyed
surrounding hollow depressions.

Etymology. Ancisus cut round—for the markings around
the male pores.

Distribution and habitat. Tree Fern Valley—found in
association with several other congeners (Aefilix, A.
lata, A. liberalis, A. novaeanglica, A. pauculaténicata,
A. virgatg see als@\. bullavarieties). It is perhaps especially
in such situations of high diversity, where matognition

is crucial, that closely related species can barsdpd on
variations in genital markings.

Anisochaeta angusticlavia.sp.
Fig. 3

Material examined. HoLoTYPE: AM W24550, (H), Yabbra State
Forest, NSW, c. 28°30'S 152°40'E, collected 2.@2,M. Gray
& D. Charley, pit trap sample set 15.iii.1992, “2B@p 19 FN
5118” (mature, figured and dissected pRATYPES. ANIC
RB.98.2.54, (P1), same location as H but “Trap N85A12"
(mature, dissected); AM W24551, (P2), same detassP1
(mature); ANIC RB.98.2.55, (P3), same location dsiHcollected
15.iii.1992, pit trap set 27.ii.1992, “Trap 13 FN(®" (mature,
dissected); AM W24552, same details as P3 (matii)C
RB.98.2.56, same details as P3 (mature); AM W24858, P7),
same details as P3 (two matures, one aclitellafd)W24557,
(P8), same location as H but collected 15.iii.1982trap sample
set 27.ii.1992, “Trap 19 FN 5108” (mature).

External features Lengths (mm): 65 (H), 80 (P1), 58 (P2),
80 (P3), other specimens 38-65. Width: about 2.5 mm
Segments: 110 (H), 104 (P1), 95 (P2). Colour: aohbl,
anterior dorsum puce with darker mid-dorsal linflera
clitellum pigment fades except for this line whantinues

to tail; clitellum buff. Prostomium: open epiloboparallel;
peristomium ventrally cleft. Clitellum: %13-16. Gsai
pores: from 4/5. Setae: 20 on 12 and 20, only on&o
setae added further posteriorly. Nephropores: oond.
Spermathecal pores: 7/8/9 within small puckeres jlist
ventral of setah lines. Female pores: paired on 14. Male
pores: on 18 on flat pads (with what looks like Bmpare-
like dimples near male pores) approximatelyalmlines
and within raised and yellow tumid field that filentral
aspect of 18 and extendsddines. Genital markings: on
10 and 11, small paired and confluent dischipresetally
(all specimens except H and P7, where only occutlgn but presetal, plus more median paired discbdrines
and P8 where absent); on 17 widely paired discpostsetally that overhang 19/20. Paired markingsiwi
approximately irc lines within common tumid and elongate raised pads present in 17 and 19 in all specinfeasP7
mainly postsetal pad; on 19 similar arrangemennhds, have extra pair presetally in 17 (mirroring thosd. 9).

Figure 3. Anisochaeta angusticlavigentral view of holotype with
dorsal view of prostomium, spermathecae and Ihsta®in 18—19.



Internal anatomy. Septa: 9/10-11/12 only slightly
thickened. Gizzard: muscular barrel in 5. Oesopbagu
dilated and vascular in 8-14,15 (except where cesged
by seminal vesicles in 9 and 12), appears tramsitito
intestine in 15. Nephridia: avesiculate meroictedfin 5—

6, then as several small tubules per side, espediaé
after clitellum. Vascularization: dorsal vesselga) hearts
10-12 from supra-oesophageal vessel that runs 9-14.
Spermathecae: paired in 8 and 9, ampulla sphecical
equally long narrow duct with diverticulum thataathes at
the junction of ampulla and duct and curves beyongulla.
Male organs: holandric, seminal vesicles large, manse

in 9 and 12, iridescent testes and funnels in 1d Eh
Ovaries: in 13 with long egg strings; paired ovisac14.
Prostates: flattened tubuloracemose in 18-19, kiungj,
narrow and folded back on itself; penial setae abse
Intestine: origin in 16; typhlosole absent; gut tearts fine
yellow soil with some organic debris and grits.

Remarks. Characteristics dinisochaeta angusticlavare
the widely paired, prominent and often symmetrigalital
markings in 17 and 19, spermathecal pores vemtrsdial
a lines, and the distinctively long prostate ducisl a
spermathecal diverticula. Morphologically it resdeth
several other quadrithecal species in the currecount
that lack calciferous glands but may have tufteghmielia
in the anterior, differing from these by the poipist noted.
Spermathecal pores in setallines are met with in
Michaelsen'sA. fletcheriandA. mediaeviaebut both differ
on other points, especially having seminal vesidd® only.

Etymology. Angusticlavia “wearing a narrow purple
stripe”, referring to the mid-dorsal line.

Distribution and habitat. Yabbra State Forest, from pit
trap samples. Other species obtained from thigitwtavere
A. calpetana, A. yabbratigrisand one variety oA. bulla
(see descriptions below) plus several other spatiofe
AnisochaetandDigasterspp. that were either too immature
or in insufficient numbers for adequate description

Anisochaeta aterpaenulata.sp.
Fig. 4

Material examined. HoLoTYPE AM W24497, (H), Bald Rock
National Park, NSW, c. 28°51'S 152°03'E, 28.iii.39Bd Easton,
“Jar 36 Sp 49" (mature, figured and dissectedrRA?YPES. ANIC
RB.98.2.43, (P1), same details as H (mature, disdgcAM
W24498, (P2), same details as H (aclitellate matdissected);
ANIC RB.98.2.44, (P3), same details as H (subaduiiyl
W24499, (P4-P8), same details as H (5 specimevsniles and
immatures that agree superficially); ANIC RB.98%.¢P9), same
location as H except “Jar 37 Sp 49 100 m from lo&8ald Rock”
(mature).

External features. Lengths (mm): 75 (H, P1, P2), 65 (P3),
42-65 (P4-P8), 70+ (P9). Width: about 3 mm. Segm&st

Blakemore:Anisochaetaearthworms
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(H, P1). Colour: anterior dorsum iridescent bladkwlarker  Figure 4. Anisochaeta aterpaenulateentral view of holotype
mid-dorsal line, after clitellum pigment sooty bmowxcept  with dorsal view of prostomium, spermathecae armiptiostate

for this line which continues to tail, ventrum angtrsegments  in 18-19.



14 Records of the Australian Museum (2000). 8&

pale; clitellum tan. Prostomium: wide open epilobpu
peristomium ventrally cleft. Clitellum: ¥213-16. Bal pores:
small in 3/4, larger from 4/5 (continuous on clitet). Setae:
22 on 12, 26 on 20, up to 40 posteriorly. Nephrepdateral
pores at anterior of segments seen from §,anh lines in
anterior, with other less obvious pores at antafisegments
and equatorial near some setae. Spermathecal P@83:
widely paired with large apertures just lateral lifies. Female
pores: paired on 14. Male pores: on 18 at centiargish
pads that extend fromto c lines within copulatory chambers
on tip of small penes eversible from roof of charab@o
setae intervene between male pores). Genital nupskal
postsetal, widely paired white-centred suckerdikes median

Distribution and habitat. Bald Rock National Park (see
alsoA. calvasaxeandA. img. Dark body pigmentation
and organic matter in intestine suggests thatsihéies is

active on the surface layer of soil.

Anisochaeta bullan.sp.
Fig. 5

Material examined. HoLOTYPE AM W24459, (H), Cathedral
Rock National Park, NSW, c. 30°25'S 152°15'E, 18983, Ed

Easton, “Jar 18 Sp 8" (mature, possible postersgenerate,
figured and dissected)ARATYPES: ANIC RB.98.2.20, (P1), same

of ¢ lines on 9 (on H only); similar more median discsdetails as H (mature, dissected); AM W24460, (B&jpe details
approximately irab lines on 10 (all other mature specimens);2s H (mature, dissected); ANIC RB.98.2.21, (P3iesdetails as

on 17 two pairs of discs one pairtig one pair median iaa
(only the outer couple present in P2, there ametimedian
discs on 17 in P9); on 19 markings similar to thmsd.7 are
repeated (only outer couple present in P2). Maskiage
consistently in 10, 17 and 19.

Internal anatomy. Septa: 7/8-11/12 only slightly
thickened. Gizzard: moderately muscular in 5, afitghtly
larger than oesophagus in 6. Oesophagus: not edlyeci
dilated (calciferous glands absent). Nephridiasadate
meroic, not tufted in anterior but dense clusterstrally to
9 then migrate laterally to approximately at amteand
posterior of most setae; no structures found cpmeding
to lateral nephropores (i.e., no bladders); funnetfound.
Vascularization: dorsal vessel single; hearts 10frath
weak supra-oesophageal vessel. Spermathecae: pa8ed

and 9, ampulla tapers to duct, medium sized clavat

diverticulum ectally. Male organs: holandric, sealin
vesicles racemose in 9 and, larger, in 12, testé$umnels
in 10 and 11 (iridescent only in 11). Ovaries: &6k sheets
terminating in several egg strings; paired ovisiacg4.
Prostates: flattened tubuloracemose in 18-19 fro
moderately muscular duct; penial setae absentstinee
origin in 16; typhlosole absent; gut contents orgamatter.

Remarks. Previously knownAnisochaetaspecies from
NSW which, like A. aterpaenulatahave 2 pairs of
spermathecae in 7/8/9 and lack of extramural eaicifs
glands aréA. fletcheriandA. mediaeviae, A. rodwayi, A.
sebastianiand A. wiburdi These species differ from.

H (mature); AM W24461, (P4), same details as H (mgt AM
W24462, (P5-P11), same details as H (7 specimeaditéllate
matures, one damaged plus 3 juveniles). (The @igample also
contained 4 or 5 other specimens, plus fragmedmasyiere either
too damaged or too immature to allow adequate gegnT).

Non-type material. AM W24466, (S1), Tree Fern Valley,
New England National Park, NSW, c. 30°30'S 152°30'E
17.iii.1983, Ed Easton, “Jar 15 Sp 31" (mature, ofie
several specimens, dissected); AM W24473, (S2),esam
details as S1 (subadult, dissected); AM W24458),(S3
Grafton—Glen Innes Road, 19.iii.1983, Ed Eastom 2
Sp 27?/31?" (mature, dissected, one of seven spacim
the others being three apparently differ®nisochaetapp.
that were either aclitellate or otherwise unsuitafdr
adequate description).

External features. Body of H tapers to tail, other specimens
have slightly spade-shaped tails. Lengths (mm): @2+
100 (P1), 85 (P2), 90 (P3), 95 (P4). Width: abounr8.
Segments: 110+ (H), 149 (P1), 109 (P2). Colourepal

Ianigmented in alcohol, clitellum buff. Prostomiuapen

epilobous; peristomium ventrally cleft. Clitellurhid—16
and encroaching slightly onto adjacent segmentssd)o
pores: small in 3/4, open from 4/5. Setae: 16 ar202on
20, 16—28 posteriorly; setae well spaced venteaily more
crowded dorsally, occasional setae missing in #oter
Nephropores: not found. Spermathecal pores: 78/ i
nearb lines. Female pores: paired on 14. Male pore4:8n
on small mounds iabthat are sunken in crescentic troughs.

aterpaenulatanot least, by having spermathecal pores mor&€nital markings: four in 9-12 (H, P1, P4-P6, S2hcee
ventral ina, bor c setal lines and, where present, by theifn 9-11 (P2, P3, P7-11, S1, S3) midventral sudkereliscs

genital markings. In the present accodntgarilarsoniand

in tumid mounds that extend to setgeventral aspect of

A. virgataare morphologically similar, and all three speciesl8—19 tumid tcc lines with three small papillae lateral to

are darkly pigmented. HoweveA. garilarsonilacks
markings in 19 and has dorsal pores from 5/6; whAile
virgata has presetal markings in 10 and 19 (i.e., opptsite
A. aterpaenulatp intestinal origin apparently in 15, and

male pores on 18 plus several smaller papillachjakiw
the line of 17/18 and 18/19 corresponding with rindé
between male papillae (all specimens, but theiligion
of the papillae around the male pores varies sora8wh

longer spermathecal diverticula. Characteristics of .
Anisochaeta aterpaenulatae widely paired spermathecal Internal anatomy. Septa: 7/8-11/12 only slightly
pores ind lines, distinctive arrangement of the genitalthickened. Gizzard: large muscular barrel in Spidised to

markings postsetally in (9), 10, 17 and 19, andrtizde
pores on small penes.

Etymology. Aterpaenulata “cloaked in black” for its
distinctly dark colouration.

occupy Y27 to 29 (i.e., two segment lengths). Oesgpst
not especially dilated (calciferous glands abserdjrow
and valvular in 15. Nephridia: avesiculate mernifted in
5-7 then spread equatorially with about 20 smaitdite
tubules per side. Vascularization: dorsal vesselsj hearts



Figure 5. Anisochaeta bullaentral view of holotype with dorsal
view of prostomium, spermathecae and rhs prostai®.i
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duct and diverticulum all approximately same leniale
organs: holandric, seminal vesicles racemose sacicud
and elongate in 12; testes and funnels iridespet@® and 11.
Ovaries: in 13 long and feather-like; paired ovésat 14.
Prostates: flattened tubuloracemose in 18-19 frborts
muscular duct; penial setae absent. Intestineiromgl6;
thin but deeply lamellate typhlosole develops fr20n gut
contents sandy organic soil. (Non-type specimeffierdi
internally, S1 and S2 lacked appreciable typhlgssldle
S3 had typhlosole but also had four pairs of extnah
calciferous glands in 10-13, amongst other diffeesi.

Remarks. The prominent button-like mid-ventral genital
markings distinguistAnisochaeta bullaMorphologically
itis similar toAnisochaeta tunicatdooth species have tufted
nephridia, a large gizzard, lack calciferous glasis have
two pairs of spermathecal poreshisetal lines. However,
in A. tunicatathe anterior markings are paired and, further,
the spermathecae have different forms.

Several otheAnisochaetapopulations having mid-
ventral genital markings similar to thoseAn bullawere
identified, but are unresolved, in the current gtudne
specimen from Yabbra State Forest (AM W24555),teuad
specimens from the original sample from Cathedoakihad
two markings in 9-10; five specimens from GibraRange
National Park (AM W24568) had five mid-ventral mads
in 9-13. As with the non-type material describedvah it is
not certain that these specimens are attributatietulla

Etymology. Bulla: button—for the genital markings.

Distribution and habitat. Cathedral Rock National Park
is just west of New England National Park.

Anisochaeta calpetana.sp.
Fig. 6

Material examined. HoLoTyPE AM W24563, (H), Twin Bridges,
Gibraltar Range National Park, NSW, c. 29°30'S 25, c.
20.iii.1983, Ed Easton, “3,000' [1,000 m] Jar 2783 aclitellate
mature, figured and dissectedpRATYPES. ANIC RB.98.2.59,
(P), Yabbra Scrub, Yabbra State Forest, 28°38'S’3ABE,
12.xii.1988, Smith, Hines, Pugh & Webber, “UNE FoPa&ak
Survey, Pit Trap Y2" (clitellate mature, darkeneadabrittle
specimen, missing tip of tail, dissected).

External features. Body stout. Lengths (mm): 110 (H),
110+ (P). Width: about 4 mm. Segments: 165 (H), &3+
Colour: anterior and tail gunmetal grey, rest oflypaark
brown above with faint mid-dorsal line, light brown
ventrally; in P clitellum darker. Prostomium: epilus
almost tanylobous with mid-dorsal furrow; peristomi
ventrally cleft. Clitellum: in P %214 to %17. Dorgadres:
from 5/6. Setae: approximately 60 throughout, small
forming almost complete circle with only narrow e
and dorsal gaps. Nephropores: not found. Spermaithec
pores: small in 7/8/9 ibclines. Female pores: small, closely

10-12, supra-oesophageal vessel weak. Spermathecpaired on 14. Male pores: on 18 on tumid mounds as

paired in 8 and 9, saccular ampulla on almost égjuatie
duct, medium sized clavate diverticulum ectally;paitta,

transverse slits, setae absent from the hollow &etvmale
pores. Genital markings: on 10 presetally a paisroéll
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mounds of male pores on tumid pads that encroadvbn
18; on 19 presetally a pair of dark pitglielines on tumid
pads that encroach on 18/19. For both specimers, th
mounds of the male pores and the tumidity of threah
adjacent sets of markings are united around the pues
obscuring the intersegmental furrows.

Internal anatomy. Septa: 5/6 thin to base of gizzard, 6/7—
11/12/13 increasingly thickened, then thinning. Zaid:
large, muscular barrel in 5. Oesophagus: with pdateral
pouches in 10-13, these pouches are supplied sypra-
oesophageal vessel and have internal lamellaerbutc
pinched off from the oesophagus so do not formaextiral
calciferous glands (in H only, in P oesophagusspecially
dilated); oesophagus narrows in 14-15. Nephridia:
avesiculate meroic, tufting not noted in antenmmmerous
parietal tubules that are smaller after the clitelland
closer to the anterior septa although no funnelsdo
Vascularization: dorsal vessel single onto the yhgeal
mass in 4; hearts 10-12, from moderately develsppda-
oesophageal vessel. Spermathecae: paired in 8 and 9
wrinkled, saccular ampulla tapers to duct with medsized
clavate diverticulum ectally, diverticulum may Higktly
bifid at tip and one spermatheca had two diverdiar one
side. Male organs: holandric, seminal vesicles ghb@
racemose in 11 and 12 (absent from 9 in H but rediary

in P); testes and funnels only slightly iridescien10 and
11. Ovaries: in 13 composed of fine strings; smalted
ovisacs in 14. Prostates: blocky tubuloracemosac@mose

in 18 from short muscular duct; penial setae abbent
numerous tendons extend from 18 to segments 12%nd
Intestine: origin in 16; typhlosole absent; gutteoris dark
organic soil (H) or reddish soil (P).

Remarks. Distinctive characters oA. calpetanaare the
stout, dark body, numerous (about 60) setae penaey
the distribution of its genital markings (paired d& and
17-19) and the seminal vesicles in 9, 11 and I#&rahan
the more usual 9 and 12. On each of these chardcter
calpetanadiffers fromA. cormieri(Jamieson & Wampler,
1979: 641-644) from Queensland which, nevertheiéss,
resembles morphologically.

Although oesophageal pouches are noted in theypsot
of A. calpetanan 10-13 these are not extramural and are
not construed as true calciferous glands (this alss the
situation in descriptions oA. rodwayiand A. wiburdj.
Supernumerary diverticula are met occasionally tirep
Figure 6. Anisochaeta calpetangentral view of holotype with ~Species (e.gA. enormisandA. erican.sp.).
dorsal view of prostomium, spermathecae and rhstat®in 18.

Etymology. Calpetana “from Gibraltar” (Latin).

Distribution and habitat. Gibraltar Range National Park at
discs just anterior t@ setae on prominent mounds within 1,000 m and Yabbra State Forest, at the lattetitwcérom
generally tumid patch that extends laterally armberpasses “dry-subtropical rain forest, sheltered slope 6@B-". The
forglines (only this tumid patch and no discs preseR); on  dark pigmentation, numerous setae (for mobility and
17 postsetally are paired oblique dark pitaimrb lines on  protection), gut contents and collection in agtittfap suggest
tumid pads; on 18 paired triangular pits anteroddtéo  that this species is sometimes active on the sdce.



Anisochaeta calvasaxen.sp.
Fig. 7

Material examined. HoLoTYPE AM W24572, (H), Bald Rock
National Park, NSW, 28°51'S 152°03'E, 28.iii.1988, Easton,
“Jar 36 Sp 31" (mature, figured and dissectedrA?YPES. ANIC
RB.98.2.61, (P1), same details as H (mature, disdgcAM
W24573, (P2), same details as H (mature); ANIC BR%2,
(P3), same details as H (mature); AM W24574, (3atypes),
same details as H (34 specimens that agree suglgrfit7 matures,
16 aclitellate matures or subadults, 1 immatui)e(sample also
contained 3 anomalousnisochaetasp. specimens, AM W24575,
that were larger and had different arrangemergsioifal markings).

External features. Anterior dorsoventrally depressed, tail
slightly spade-shaped. Lengths (mm): 100 (H), 1RD)(
90 (P2), 105 (P3). Width: about 3 mm. Segments:(H)7
118 (P1). Colour: uniform buff in alcohol, cliteftubrick
red. Prostomium: tapering epilobous, almost tanyleb
with mid-dorsal furrow; peristomium ventrally cleft
Clitellum: 14-16 and encroaching onto adjacent srgm
Dorsal pores: from 4/5. Setae: 20 per segment tjimout
but some lines irregular posteriorly and odd estetae
added. Nephropores: small pores seen irreguladgtatior
of segments in midbody. Spermathecal pores: smala/

9 nealb lines. Female pores: paired (possibly single on P3

on 14. Male pores: on 18 as narrow lateral slitslarker
low mounds that occupy approximatelyc lines. Genital
markings: on 10 postsetally, and on 11 and 12 pabge
pairs of sucker-like discs approximately ab lines but
converging posteriorly; on 17 postsetally and 1&sptally
similar paired discs just median to interval of enpbres,
those in 19 slightly closer together. Markings @naften
wanting or just an analogue present (in 31 out of 3
specimens) and occasionally a secondary pair cbdise
present just posteromedianasetae on 19 (on P2 and two
other specimens).

Internal anatomy. Septa: 7/8-12/13 increasingly
thickened, then thinning. Gizzard: large muscularrdl
mainly in 5 but thin septum 5/6 attaches at abowet third
of its length and can scarcely be traced to the bhsis it
may possibly be partly in 6, displaced to occupyo?7

8. Oesophagus: not especially dilated although has

longitudinal lamellae on internal surfaces (notifatous),
narrows in 15. Nephridia: avesiculate meroic, tifie 4—
5, then spread laterally as bands of numerousptsietal
tubules, reduced after clitellum; bladders and &ismot
found. Vascularization: dorsal vessel single; heaf—12,
from weak supra-oesophageal vessel. Spermathesiasd p
in 8 and 9, slender ampulla on thin duct with ckava
diverticulum ectally, ampulla, duct and diverticaiu
approximately same length. Male organs: holandeminal
vesicles racemose in 9 and 12; testes and fumiddscent
in 10 and 11. Ovaries: in 13 as broad sheets weitters|
egg-strings; small paired ovisacs in 14. Prostaiesigate,
finely lobulate tubuloracemose in 18, duct long aleshder
and folded back on itself; penial setae absenestirte:
origin in 16; deep lamellar typhlosole developsnir@0;
gut contents dark soil with few grits. No intergénds are

17
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Figure 7. Anisochaeta calvasaxeentral view of holotype with
dorsal view of prostomium, spermathecae and rrstqimin 18—19.

associated with genital markings in 17 and 19 ase ¥eeind
in A. aemula

Remarks. The genital markings iAnisochaeta calvasaxea
resemble those found & aemula, A. flaveandA. tunicata
The markings on 10, however, are postsetal, ratieam
presetal as in these other species (or more widaihed
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than those oA. flavavariants). MoreoverA. calvasaxea
further differs fromA. aemulaby having a well-developed
gizzard and by lacking nephridial bladders and itagk
internal glands in 17 and 19. While the paired rimay&
around the male pores A flavaare midventral and co-
joined. The similarity withA. tunicatais closer (to the extent
that there are 20 setae per segment and the gappedirs
partly in 6 in both species), but this specieshae extensive
markings on segments 8,9—13 and spermatheca astdtpso
that are less slender than those fountl.inalvasaxea

Etymology. Calvasaxeaof bald rock.

Distribution and habitat . Bald Rock National Park (along
with A. aterpaenulatandA. img).

Anisochaeta chann.sp.
Fig. 8

Material examined. HoLoTYPE ANIC RB.98.2.47, (H), Neville
nr. Orange, NSW, c. 33°42'S 148°15'E, May 1998YiK.Chan,
(mature, tip of tail missing, figured and disse§tdRARATYPES:
AM W24537, (P1), same details as H (mature, tifadfmissing,
dissected); ANIC RB.98.2.48, (P2), same detailsl §mature);
AM W24538, (P3), same details as H (weakly clitellenature,
tip of tail missing, dissected); ANIC RB.98.2.4B4j), same details
as H (aclitellate subadult that lacks genital nmagki but agrees
superficially). ANIC RB.97.3.4, (P5), Cowra, NSWy®.1992,
possibly collected by Nielsen, donated by J.C. Bufidd, (mature
specimen, dissected).

External features Lengths (mm): 130+ (H), 120+ (P1),
150 (P2), 105 (P3), 90 (P4), 220 (P5). Width: 4+8 (RP5
7-8 mm). Segments: 160 (P2), 142 (P5). Colour:ramte
dorsum dark blue-grey to flanks, whole of ventrund a
hind-body pale (with dark mid-dorsal line in PSjtedlum
dark (reddish in P5). Prostomium: open epilobouk weak
mid-dorsal furrow (more tanylobous in P5); perisbom
ventrally cleft. Clitellum: %213 to ¥217. Dorsal persmall
in 4/5, larger from 5/6. Setae: large in antei26rpn 12, 28
on 20 and 30-34 towards posterior. Nephroporegonod.
Spermathecal pores: obvious in 6/7/8/%mbut slightly
closer tob lines. Female pores: paired on 14. Male pores:
on 18 at centres of mounds wider thalines surrounded
by darker, sunken, dumb-bell-shaped area with tuauédal
borders extending tolines. Genital markings: on 10 two
pairs of small markings, one pair just anteroldterbsetae,
the other pair m.ed'an and mfe”.orab. on both .S'des (P5 Figure 8. Anisochaeta chanventral view of holotype with
has an extra pair of small markings just mediaselidea  jorsal view of prostomium, spermathecae, oesophagus
on 9);in 16 and 17 equatorially merged paired magkithose  yascularization in 9-13 showing three pairs ofifalous glands
in 16 median t@a, those in 17 slightly wider extendingd®  in 10-12, and Ihs prostate in 18-19 with exterriadinching ducts.
blines; in 19 paired oblique slits or sunken disitkin tumid
papillae linked by narrow bridge just presetahtsetae and
median to the line of the male pores.

pairs), supplied with blood vessels from supra-pbageal
Internal anatomy. Septa: 5/6/7/8 displaced rearwards byvessel and lamellate internally with white (calcium
gizzard, 8/9-12/13 increasingly thick then thinning granules; oesophagus narrows in 13-15. Nephridia:
Gizzard: large muscular conical in 5 but deflectedavesiculate meroic, tufted in (3)4-5, then spreadrally
corresponding to width of segments 7-8. Oesophaguand reduce in size with bands of numerous (abou205
lateral extramural calciferous glands paired inliD¢three  per side) parietal tubules; bladders and funnetdownd.



Vascularization: dorsal vessel single onto pharghgess
in 3; hearts 10-12 from supra-oesophageal vessetuhs
10to %213. (In 10 and 11 at least, hearts connebetsupra-
oesophageal vessel with only small connectivesaalbrsal
blood vessel). Spermathecae: three pairs in 7d®alarge
finely furrowed ampulla on short thin duct joinegdlavate
diverticulum just longer than the ampulla; (diveula white
rather than iridescent). Male organs: holandriceraose
seminal vesicles elongate and flimsy in 9 and é&gts and
funnels free in 10 and 11, (iridescence not not®daries:
fan-shaped in 13; small paired ovisacs in 14. Rtest

racemose dispersed lobes in 18-19 supplying external du

that converge, along with vas deferens, at apexhiokt
muscular duct; penial setae absent; many tendansiscle
fibres fan out from 18 to segments 16-19. Intestinigin
in 16; typhlosole absent; gut contents fine yelkwil (or
red sandy soil with many quartz grits in Cowra $pen).

Remarks. Previously knownAnisochaetaspecies from
NSW with 3 pairs of spermathecae in 6/7/8/9 rieknes
and 3 pairs of calciferous glands in 10-12, aA.ichanj
are Fletcher’s specie&. austrina, A. raymondianand,
possibly,A. hamiltoni (A. rubeospinan this account, has
spermathecal pores @lines).

Fletcher (1886b: 956-957) described sexth&amlochaeta
austring comparing it with quadritheca\. australis
Although close morphologicallyA. austrinadiffers from
A. chanj not least, by the anterior genital markings in
and 10 being much more prominent and by havingama e
pair of papillae median to male pores on segmer(c&8
Fletcher, 1886b, fig. 5). Fletcher (1987: 398—4b0¢fly

describe#\. raymondiandfrom Raymond Terrace, Hunter
River) andA. hamiltoni(from besides the Cudgegong River

at Guntawang near Mudgee), comparing them with
austrina (or perhaps he meamt. australi. On the
information given, they both appear to differ fréimchani
by having genital markings on 17 and 18 only (iret
recorded in 16 nor 19). Furthér, raymondiandnas narrow
mid-dorsal and mid-ventral setal gaps and testis,sand

A. hamiltonj while having wider setal gaps, has only

indistinct swellings on 9 and 10 and also a sequaid of
papillae (with or without pores) on 18 in additiorpapillae
with pores on 17 (and 18). (Types of this latterces, AM
W1349, were not inspected).

Unique combination of characters A chaniare the

large spermathecal pores in 6/7/8/@lrbut perhaps closer

to b setal lines, the distinctive shape of the speretah
and multi-lobed prostates, and the distributiorgenital
markings (on (9),10, 16, 17 and 19). Slight vaoas are
noted for the larger Cowra specimen but as it agore
most points it is considered to be conspecific.

9
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Anisochaeta conspecta.sp.
Fig. 9

Material examined. HoLoTYPE AM W24560, (H), Richmond
Range State Forest, NSW, 28°31'S 152°44'E, c.i.AB&3, Ed
Easton, “Jar 35 Sp 31" (mature, possibly a posteggenerate
after segment 76, figured and dissectedrAYPES. ANIC

RB.98.2.58, (P1), same details as H (mature, disdgcAM

W24559, (P2), same details as H (mature postemipuaee); AM
W24561, (P3-P7), same details as H (5 specimensirenar
subadult, several posterior amputees).

cts

External features. Lengths (mm): 85 (H), 100 (P1), 70+
(P2), 70-88 (P3—P7). Width: about 3 mm. Segmerds: 9
(H), 104 (P1). Colour: anterior dorsum dark orabgawn
with faint blue mid-dorsal line, remainder of bogllowy

in alcohol; clitellum orange. Prostomium: open epdus;
peristomium ventrally cleft. Clitellum: %213-16. Bai
pores: from 4/5. Setae: 20 per segment for mosiodf
length, increasing up to 30 on caudal segmentshigppres:
small dots noted intersegmentally approximatelnia with
alternate setal lines. Spermathecal pores: asdarged slits
on prominent mounds in 7/8/9 @b but closer to seta
lines with ridged arcs surrounding pores. Femalego
paired on 14. Male pores: on 18 as small crucifslita on
opposed mounds that almost meet ventrally withikela
rims extending td lines. Genital markings: on 10 and 11
(all specimens) two pairs of circular discs, prake¢ntred
in ab lines; on 16 (H and P2 only), 17 (all mature
specimens), 19 (H, P1, P2 only), 20 (H, P1, P2oRIg)
and 21 (H, P1, P2, P3 only) large paired postsditas
approximately inbc lines; on 19 (all matures) additional
pair of irregular discs encircled by darker rimattlare
ventrally united by narrow isthmus just anteriosétal arc
and just longer than interval of male pores. Thesitgl
markings of mature specimens are consistently oril0
17 and presetally on 19.

Internal anatomy. Septa: none especially thickened.
Gizzard: large muscular barrel in 5. Oesophaguatedi
and vascularized in 8-14 but not calciferous; nairo15.
Nephridia: avesiculate meroic, large tufts in 4#&en
dispersed as discrete sets of tubules, about 1&ider
equatorial in forebody, thicker on clitellar segrtersmall
in intestinal segments; bladders, funnels and octioTes
to nephropores not found. Vascularization: dorssdsel
single onto pharyngeal mass in 4; hearts 10—12 fwesak
supra-oesophageal vessel. Spermathecae: twop8&iesid
9; large conical ampulla on short duct joined bydmm
length clavate diverticulum. Male organs: holandric
racemose seminal vesicles in 9 and 12; testeswuamels

Etymology. Named in recognition of the collector Dr K. in10and 11. va';\ri_es: fan-shaped in 13; smalglavisacs

Agriculture, Wagga Wagga.

Distribution and habitat . Neville township approximately
50 Km south of Orange, and 50 Km north of Cowraurkeb
“In pasture soil in high numbers” at the formeraypcality.

circular, larger posterior lobe folded elongatettbo
providing external ducts that unite, along with dagerens
at apex of long looped duct; penial setae absatdstine:
origin in 16; typhlosole absent but low dorsal edwpted;
gut contents gritty topsoil.
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Figure 9. Anisochaeta conspectaentral view of holotype with
dorsal view of prostomium, spermathecae, and lostpte in 18—
19 with externally branching ducts and vas deferens

Remarks. Features oAnisochaeta conspectae the slit-
like male and spermathecal pores, the bilobed rasem
prostates, the shape of the spermathecae andthbution
of the genital markings. Especially distinctivétie narrow
isthmus linking the glandular markings on the anteof
segment 19. StephensoAsrodwayihas genital markings,
when most abundant, in segments 10,11,16,17,1%s2E+
Boardman, 1943:174 for variations). This distributiis
similar to that inA. conspectghowever, the markings i
rodwayiare always placed anterior of the setal ring aed a
more closely paired: either confluent ventrallyaited by
a narrow glandular bar.

Etymology. Conspectusconspicuous—a reference to the
genital markings.

Distribution and habitat. Richmond Range; a specimen
of A. toonumbarin.sp. was found in same sample.

Anisochaeta erican.sp.
Fig. 10

Material examined. HoLOTYPE AM W24448, (H), 500 m east
of Junction Holes, near Barrington River, NSW, ¢°39'S
151°45'E, 15.iii.1983, Ed Easton, “Jar 8 Sp 8” (met figured
and dissected). (The sample also contained mamyrspes, AM
W24536, that are possibly the smalker palustris but are too
immature to identify with certainty) ARATYPES. ANIC RB.98.2.15,
(P1), Edwards Swamp, Barrington Tops, (?15).iii3,98d Easton,
“Jar 11 Sp 127", “c. 500 m West of Junction Pools+aige
specimen at depth of 2 ft” (mature, dissected); WiZ4549, (P2),
same details as H (juvenile with weak genital magkj dissected);
AM W24450, (P3), same details as H (juvenile agrees
superficially).

External features. Body mostly circular in section except
tail which flares to form spade-shape. Lengths (ntOp
(H), 120 (P1). Width: about 4 mm. Segments: 116KH),
96 (P2). Colour: uniform pale in alcohol. Prostomiu
tapering epilobous; peristomium ventrally cleftit€llum:
not developed but slightly marked in 14-17 in bdthnd
P1. Dorsal pores: 3/4 minute, larger from 4/5. 824 on
12, 28 on 20, up to 32 on tail. Nephropores: naintb
Spermathecal pores: small lateral pores in sligigt at
anterior margin of segments 8 and @ lmes. Female pores:
small paired on 14. Male pores: on 18 on smalpedial
papillae approximately iab lines. Genital markings: on
9-11 three sets of widely paired discs presetalcamtred
in b lines with tumid rim extending fromto c lines; in 18
and 19 two sets of paired white discs presetd limes,
within common dark patch that surrounds both desod
male pores on each side (i.e., midventrum unmarKed$
arrangement of genital markings pertains to H ahd P

Internal anatomy. Septa: 8/9—11/12/13 thickened. Gizzard:
large muscular cone in 5 but displaced to occupgtle of
7-9 and preceded by large crop. Oesophagus: fansr gfa
kidney-shaped calciferous glands in 11-14 attaihdily

to oesophagus by short ducts; valvular in 15. Nielpdar
avesiculate meroic, equatorial forests of numetobsles,



Figure 10. Anisochaeta ericaentral view of holotype with dorsal
view of prostomium, spermathecae, and rhs prostdi®-23 with
vas deferens.

large in forebody, especially 6-9; smaller and fewer
intestinal segments where they number about eigtgide;
bladders and funnels not found. Vascularizatiorrsdb

Blakemore:Anisochaetaearthworms 21

seminal vesicles in 9 and 12; testes and funnel®iand
11. Ovaries: compact or elongate in 13; small plaargsacs
in 14. Prostates: elongate tubuloracemose in 18h23n
H deflected forwards 18-14); penial setae absetgstine:
origin in 16 (septum 15/16 distended forwards)géaf-
shaped typhlosole develops from 16,17; gut contanatsn
organic loam.

Remarks. Four previously describenisochaetaspecies
from NSW are reported to have 4 pairs of calcifergland.
Fletcher’sA. monticolahas 4 pairs, but in segments 10-13,
and, although similar with 2 pairs of spermathediféers

in the distribution of genital markings, amongstestpoints.
Anisochaeta exiguhas 4 (or 5) pairs in 10-13,14, but has
only one pair of spermatheca@misochaeta macquariensis
has 3 (or 4) pairs in 10-13,14 but has 3 pairs of
spermathecadinisochaeta jenolanensigs four pairs in
10-13, but has 4 pairs of spermathecae.

Anisochaeta ericds unique in having 3 pairs of
calciferous glands in 11-14 and 2 pairs of speraté.
Moreover, is has a distinctive arrangement of ganit
markings and a well-developed T-shaped typhlosole.

Etymology. Erica: heather—a reference to the habitat.

Distribution and habitat. Near Barrington River,
Barrington Tops. From “area of heather-like shruast
from “tussock grass”, the latter sample from degith. 60
cm. Anisochaeta palustrin.sp. is from the same area.

Anisochaeta filixn.sp.
Fig. 11

Material examined. HoLoTYPE AM W24476, (H), Tree Fern
Valley, New England National Park, NSW, c. 30°30%2°30'E,
17.iii.1983, Ed Easton, “Jar 15 Sp 31" (matureufigd and
dissected). RRATYPES ANIC RB.98.2.31, (P1), same details as
H (mature, dissected); AM W24477, (P2), same detad H
(mature); ANIC RB.98.2.32, (P3), same details agwdakly
clitellate mature); AM W24478, (P4), same detadisda(mature);
ANIC RB.98.2.36, (P5), same details as H (aclitellmature,
dissected).

External features. Body stout, circular in section except tail
slightly spade-shaped. Lengths (mm): 135 (H), £30,(160
(P2), 125 (P3), 90 (P4), 110 (P5). Width: about 5.
Segments: 130 (H), 135 (P1). Colour: beige in aiteolith
faint mid-dorsal line, clitellum puce, prostomiutapering
almost tanylobous; peristomium ventrally cleft. t€llum:
%13 to 217. Dorsal pores: 4/5 small dot, open fEdé
Setae: 20 on 12, 24 on 20, about 32 on tail. Neyires:
not found. Spermathecal pores: wide openings if94f8

or just median td lines. Female pores: paired on 14. Male
pores: wide openings on 18 on apices of small round

vessel single; hearts 10-12, supra-oesophageaklvesprominences approximately iab lines, hollow trough

supplies calciferous glands. Spermathecae: twa [raiv
and 8 but ducting to 7/8 and 8/9 (i.e., reflexdd preceding
segments); conical ampulla on short duct joinedlgcby

between. Genital markings: on 9,10-11 and on 1718nd
paired presetal sucker-like discsah (those in 9 absent in
P1); smaller secondary pairs more median and paktsel 1

short clavate diverticulum (8 rhs in H only has two(notin P4, P5), between male pores on 18 andsfogpaired
diverticula). Male organs: holandric, small racemos in P3) discs midventral on 19 (not in P5).
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Figure 11 Anisochaeta filiwentral view of holotype with dorsal
view of prostomium, spermathecae, oesophagus i Shdwing
sectioned sessile calciferous glands on lhs inntil12, and rhs
prostate in 18 with vas deferens.

Internal anatomy. Septa: 7/8/9-12/13/14 slightly
thickened. Gizzard: spheroidal muscular in 5. Obagps:
in 11 and 12 two pairs of laterally sessile extraahu
calciferous glands; narrows in 14—-15. Nephridi@sisulate
meroic, somewhat tufted in 5-6,7 then spread lbyeas
several equatorial, filamentous tubules; funnetstdadders
not found. Vascularization: dorsal vessel singégrits 10—
12 from supra-oesophageal vessel which also braniche
calciferous glands in 11 and 12. Spermathecae pais

in 8 and 9, tapering saccular ampulla poorly defifrem
duct with longer clavate diverticulum at base. Maigans:
holandric, racemose seminal vesicles saccular am®
elongate in 12; testes and funnels in 10 and 1hri@s.
palmate with numerous strings in 13; small paireidacs
in 14. Prostates: flattened tubuloracemose in @& short
and overlain by tendons; penial setae absenttiméesrigin
in 16; true typhlosole absent; gut contents sail fesh or
decayed plant remains.

A slender, dark nematode was removed from the akntr
blood vessel in P1 and sent to the Australian Moseu
nematologist, Dr G.L. Baker, for identification.

Remarks. Anisochaeta filixhas two pairs of sessile
calciferous glands in 11 and 12 and two pairs of
spermathecae in 8 and 9. These characters arelshiine
Anisochaeta macleayihich is morphologically close. This
latter species, recently redescribed in Blakemorglt&n
(1994), differs in its less robust body, more later
spermathecal pores and distribution of its genitatkings.
Especially distinctive in typical populationsAf macleayi
are the two pairs of prominent mounds presetallyOand

11, each with an eye-like pore on its summit.

Etymology. Filix: fern—a reference to the locality name.

Distribution and habitat. Tree Fern Valley—from same
sample as several oth&nisochaetaspp (sed\. ancisa.

Anisochaeta flavan.sp.
Fig. 12

Material examined. HoLoTYPE AM W24543, (H), Washpool
State Forest, NSW, c. 29°16'S 152°22'E, collect&id1992, M.
Gray & P. Croft, pit trap sample set 22.ii.19927CIM Trap 2 FN
5081" (mature, figured and dissected pRRATYPES: ANIC
RB.98.2.52, (P1), same location as H but “colle@2di.1992,
set 6.ii.1992, Trap 2 FN5061" (mature, dissect@d);W24545,
(P2), same details as P1 (mature, dissected); ARBX8.2.53,
(P3), same details as P1 (subadult); AM W24412),(Pd0 m
north of Twin Bridges, Gibraltar Range National RaMSW, c.
29°30'S 152°20'E, c. 20.iii.1983, Ed Easton, “J&rSp 31"
(mature, figured and dissected); ANIC RB.98.2.6)(Fsame
details as P4 (mature, dissected).

Non-type material. AM W24413, (S1), same details as P4
(mature, dissected); ANIC RB.98.2.7, (S2), and AM
W24414, (S3), same details as P4 (mature); ANIC
RB.98.2.8, (S4), same details as P4 (mature, dextedM
W24415, (S5-S11), same details as P4 (seven sutmadul
immature specimens).

External features. Body slightly dorsoventrally flattened.
Lengths (mm): 88 (H), 90 (P1), 71 (P2), 62 (P4)(B5).
Width: about 3 mm. Segments: 86 (H), 126 (P1), (B2),
110 (P4), 101 (P5). Colour: golden straw colouwsmmform
buff in alcohol, clitellum yellow, no mid-dorsal lén
Prostomium: epilobous; peristomium ventrally cleft.
Clitellum: %213,14-16. Dorsal pores: from 4/5. Setke
on 12, 16-18 on 20, about 20 on tail. Nephropones:



Blakemore:Anisochaetaearthworms 23

5 but displaced to occupy length of 7-8. Oesophagus
increasingly dilated in 9-14 but not calciferouarnowing

in 15. Nephridia: avesiculate meroic, tufted in goon all

of 4-6, then spread laterally with several smdiltas per
side. Vascularization: dorsal vessel single; hea@sl12
connected to supra-oesophageal vessel. Spermathgoae
pairs in 8 and 9, spherical ampulla on slightlygennarrow
duct with medium sized clavate diverticulum on duct
(towards ental part in Washpool specimens, towatdl e
end in Gibraltar specimens). Male organs: holandric
racemose seminal vesicles in 9 and 12; testesiamkfs

in 10 and 11. Ovaries: sheet-like in 13; smallg@éivisacs

in 14. Prostates: elongate tubuloracemose in 18dU&,
either short (H) or long, thin and folded back t=elf (P1,
P2, P4, P5); penial setae absent. Intestine: ofigih6;
typhlosole absent; gut contents fine yellow or Igasil.

Remarks. The distribution of genital markings distinguishe
A. flavafrom other known species with two pairs of
spermathecae and lacking calciferous glands. Itpcoes
with A. noctiluca(Jamieson & Wampler, 1979) from
Lamington National Park, Queensland. In that spettie
genital markings differ being medianly conjoine@getal
prominences on 10 with widely paired presetal dikee-
centres plus unpaired glandular troughs on 17 &nithdt
are, respectively, postsetal and presetal (i.¢.eqoatorial
nor closely paired in 17 and 19 asAinflavg. Boardman'’s
Anisochaeta wiburdhas markings in 9, 10, 17 and 19, but
those in 9 are postsetal, those in 10 form a tedrattithe paired
equatorial pore-like markings in 17 and 19 are wide
immediately medial of setagsee alsé\.. novaeanglica.sp.).
Varietal specimens, noted under non-type matenave
(S1-S11), resembke noctilucaby having puce pigmentation,
24 setae per segment in the forebody, spermattjeste
lateral ofb lines and markings in 17 and usually 19 that,
while respectively postsetal and presetal, suppaited
discs likeA. flava As a consequence these are not attributed
to A. flavanorA. noctilucapending further investigation of
permissible variation within these two taxa.
Figure 12 Anisochaeta flavaentral view of holotype with dorsal

view of prostomium, spermathecae, and lhs prostats8-19  £tymolo Flavus vellow. golden—a reference to the
(prostate of P1 also figured with long duct and deferens). co)llourati%\' y ' 9

found. Spermathecal pores: small in 7/8/@lixines either  DiStribution and habitat. Washpool State Forest (with
Anisochaeta aemula, A. garilarscandA. lavatiolacuna.

closer tob or toa lines. Female pores: paired on 14. MaleGibraItar range specimens were collected “in ragowith
pores: on 18 on small round papillae approximaitelgb tree fern” (withA. calpetani

lines and joined medially by small trough. Genitelrkings:
on 10 paired sucker-like discs ab, either presetal or

postsetal; on each of 17 and 19, paired mid-venlists Anisochaeta garilarsoni.sp.
(sometimes discs linked by narrow line) near equato _
common tumid pad that encompasses Variations in Fig. 13

genital markings: those in 10 are presetal in Washp

specimens, postsetal in Gibraltar specimens; irtHe5 Material examined. HOLOTYPE AM W24487, (H), Washpool
anterior markings are in 9 not 10; posterior magkimre ~State Forest, NSW, c. 29°16'S 152°22°E, collect2di1992,

equatorial in Washpool specimens and elongatertiha M. Gray & P. Croft, pit trap sample set 9.iii.19927CM Trap 4

; ; ; : : o FN5093” (mature, figured and dissected). (H was dged
paired in .P2’ but just postsetal in Gibraltar spetis, in dorsally in 8-10 and a ?dipteran larva removed ftoenwound
P5 there is left-hand-side analogue only on 19.

placed in a vial in the sample jarp@xTYPES. ANIC RB.98.2.50,
(P1), same location as H but collected 9.iii.198%,22.ii.1992,
Internal anatomy. Septa: none especially thickened (H)Trap 8 FN5087" (mature posterior amputee, diss#ctaM
or slightly so in 8/9-11/12 (P4). Gizzard: largesouiar in ~ W24541, (P2), same details as P1 but “Trap 2 FN5@8ature,
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Figure 13 Anisochaeta garilarsonientral view of holotype with
dorsal view of prostomium, spermathecae, and lostpte in 18—
19 with vas deferens.

dissected); AM W24542, (P3, P4), same details aqt®Ra
specimens, a weakly clitellate mature, dissected,gn immature
that superficially agrees); ANIC RB.98.2.51, (P&me details
as P1 but “Trap 3, FN5082" (weakly clitellate mafyraM
W24546 (P6), same details as P1 but collected 2292 “Trap 2
FN5061" (aclitellate anterior amputee lacking fidssegments).

Non-type material. AM W24570, (S1-S5), Twin Bridges,
Gibraltar Range National Park, NSW, c. 29°30'S 26F,

1,000 m, c. 20.iii.1983, Ed Easton, “Jar 27 Sp(Brhature
specimens which superficially agree, one exadiyothers
have some variation of markings).

External features. Lengths (mm): range 42—60 mm, 60
(H), 46+ (P1), 58 (P2), 50 (P3), 42 (P5). Widthoab2
mm. Segments: 93 (H), 62+ (P1), 89 (P2). Coloutemor
dorsum dark red-grey, puce after clitellum fadiogtil,
clitellum buff. Prostomium: open epilobous; perisiam
ventrally cleft. Clitellum: %213,14-16 with dorsaintple

in 13. Dorsal pores: from 5/6. Setae: 24-28 pemssy
throughout. Nephropores: not found. Spermathecago
in 7/8/9 as widely paired lateral slits that occuplyole
interval ofcdordelines. Female pores: paired on 14. Male
pores: on 18 in wide and deep (eversible) poucbesred
by thick hood approximately ihc lines, at centre of flat
squarish rimmed pad that occupies ventral aspd@ frfbm
atoclines on each side. Genital markings: large pteittse
tumid mounds paired ib-d lines each with central pore in
same line as spermathecae in 9 (H), or 10 (P2PP3P6)
or lhs analogue only in 10 (P1); on 17 postsetailgely
paired discs irbc lines with secondary less well defined
pads more median and closer to posterior furrowh bo
markings within common rimmed pad on each side (all
matures except P2 which lacks the outer discs obut7
has additional pair midventrally in 18/19dn). Summary:
markings usually paired postsetal in 9 or 10 and 17

Internal anatomy. Septa: none especially thickened.
Gizzard: compact weakly muscular in 5 (note: P2 is
anomalous as gizzard is dislocated in segment 7).
Oesophagus: only slightly dilated in 13-14, calwfes
glands absent. Nephridia: avesiculate meroic, sypeeally
tufted in anterior although tubules larger, spriadrally
with about ten-twelve per side near anterior segiced

in size after clitellum; funnels and bladders notirid.
Vascularization: dorsal vessel single; hearts 10fr&h
weak supra-oesophageal vessel. Spermathecae: tvgo pa
in 8 and 9, saccular sometimes almost bifid ampurlahort
duct with medium sized curving diverticulum at neidgth.
Male organs: holandric, thickly racemose seminalacles

in 9 and 12; testes and funnels in 10 and 11. @sari
compact in 13; small paired ovisacs in 14. Prostate
flattened blocky tubuloracemose in 18-19,20, dhorts
penial setae absent. Intestine: poorly differeatafrom
oesophagus, appears to be in 15 (in H) as doxsad blessel
has lateral branches (cf. in 13-14) or 16 (in P2,AB) as
dorsal blood vessel is more closely applied (cfreno
anteriorly); typhlosole absent; gut contents orgavioody
fragments and debris.

Remarks. With dark pigmentation and widely paired
spermathecal poreAnisochaeta garilarsons superficially
similar toA. aterpaenulatandA. virgata all three species
also lack calciferous glands. Howevéx, garilarsoniis
smaller, has fewer setae at least in the posteniar,lacks
the genital markings on 19 that characterize tbéser two
species. In other ways (e.g., shape of spermathdoesal
pores, intestinal origin)A. garilarsoniis somewhat
intermediate to these two species although thedubothle
pores are an additional distinction.



Etymology. Named in honour of Gary Larson, the cartoonist
who has recently produced a popular booklet oreentm
ecology (Larson, 1998).

Distribution and habitat . Washpool State Forest (with
aemula, A. flavandA. lavatiolacund, and Gibraltar Range
(with A. bullavarieties A. calpetanandA. flavg. Whether
these pit trap specimens were damaged before er aft
capture, and the causes of the damage, are unclear.

Anisochaeta iman.sp.
Fig. 14

Material examined. HoLOTYPE AM W24576, (H), 100 m from
base of Bald Rock, Bald Rock National Park, NSW2&°51'S
152°03'E, 28.iii.1983, Ed Easton, “Jar 27 Sp 31a{une, figured
and dissected) ARATYPES. ANIC RB.98.2.63, (P1), same details
as H (mature, dissected); AM W24577, (P2), samaildeas H
(mature); ANIC RB.98.2.64, (P3), same details aftdture);
AM W24578, (P4-P16), same details as H (13 specimin
mature, 8 aclitellate, 2 juveniles, some damaged).

External features. Body slightly dorsoventrally depressed
and coiled. Lengths (mm): 70 (H), 90 (P1), 70 (P83,
(P3). Width: about 2-2.5 mm. Segments: 95 (H), (F1H.
Colour:; unpigmented in alcohol, clitellum pale. fomium:
open epilobous with dorsal furrow; peristomium valy cleft.
Clitellum: 14-16 but encroaches slightly onto aéjsic
segments. Dorsal pores: small in 3/4, open from 4/5
(occluded on clitellum). Setae: 20 throughout, ot all
rows regular. Nephropores: not found but small peeen
at anterior of segments in line with every seconthad
seta in midbody. Spermathecal pores: 7/8/% ilines.
Female pores: paired on 14. Male pores: on Idbilines

at centre of large flat pads that are darker apérteo mid-
ventrum. Genital markings: in 11, tetrad of discst jateral
to and above and below seta®n each side, each disc
within tumid pad that lies withiab lines, pads meet at setal
arc to give overalB8 appearance (all mature specimens
although sometimes one or two discs absent, oremnspa
has additional pair anteriorly on 10); on 17 paio&tique
markings postsetal iab lines (all specimens); on 19 small,
paired pore-like dots just posteromediarateetae within
tumid pads that extend tolines (all specimens except the
one with markings in 10 where the dots are presetal

Internal anatomy. Septa: 9/10-11/12 slightly thickened.
Gizzard: large and muscular in 5 (and partly in 6eggtum
5/6 attaches at about mid-length). Oesophagugeditand
vascularized but not calciferous, narrows in 15iNalia:
avesiculate meroic, slightly tufted in 4—6 thetoag) stringy
clusters of tubules that reduce in size after Blita.

Blakemore:Anisochaetaearthworms

25

Vascularization: dorsal vessel single; hearts 10-12i5,e 14 Anisochaeta imaentral view of holotype with dorsal
COI_’meC_ted to weak supra-oesophageal vessel. Spegaat e of prostomium, spermathecae, and rhs prostai@—19 with
paired in 8 and 9, ampulla saccular on equally ldagt  thick duct looping into 17 and vas deferens.

with short, ectally bulbous diverticulum. Male organ
holandric, seminal vesicles racemose in 9 anditizscent

testes and funnels in 10 and 11. Ovaries: in 18tsilee  and muscular, penial setae absent. Intestine: Ii®ndeep
with several egg strings, oocytes large; smallawsssn 14. lamellar typhlosole develops from 18, gut contéinis soil
Prostates: tubuloracemose in 17-19, duct espedhatik  dark with charcoal.
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Remarks. Anisochaeta imaypically has tetrad88-like)
markings on segment 11, similar markings are fonmather
congeneric species but usually they occur on setmien
and 10 or 10 and 11 (i.e., most consistently on 46eA.
novaeanglica this account). Such markings occur in
Anisochaeta tenax, Anisochaeta montiaidAnisochaeta
jenolanensisbeing described as “8-shaped” or “8-like” by
Fletcher. All three of these species occur in tioiity of
Sydney/Blue Mountain region and differ, at leagthhving
extramural calciferous glands. (In the currentgtadample
of 4 specimens [AM W24493] from Blue Mountains were
identified withA. tenax having88-like markings in 9 and
10, and three pairs of calciferous glands in 11-Slight
differences from Fletcher [1886b: 953—-955; 1890140
1015] were that the dorsal blood vessel was nobigou
and that the spermathecal diverticula were juggéorthan
the ampullae).

Anisochaeta imas further characterized by the distinctive
male field, thick prostatic duct and the shape o t
spermathecae.

Etymology. Imus from the bottom or base of Bald Rock
mountain.

Distribution and habitat. Bald Rock National Park,
northeastern NSW, from soil under “ferns and eyualy
Anisochaeta aterpaenulatand A. calvasaxeavere
collected nearby.

Anisochaeta latan.sp.
Fig. 15

Material examined. HoLoTyPE AM W24467, (H), Tree Fern
Valley, New England National Park, NSW, c. 30°30%2°30'E,
17.iii.1983, Ed Easton, “Jar 15 Sp 31" (mature,sdisted).
PARATYPES: ANIC RB.98.2.24, (P1), same details as H (mature,
slightly abnormal as segments 10-11, 11-12 fusedraiy,
internal segmentation normal); AM W24468, (P2), saietails

as H (aclitellate mature, dissected); ANIC RB.9892(P3) same
details as H (juvenile that agrees externally).

External features. Body circular in section with slightly

spade-shaped tail. Lengths (mm): range 80-110 rifh, 1

(H), 100 (P1), 80 (P2), 60 (P3). Width: about 3 mm.

Segments: 110 (H, P2), 100 (P1). Colour: anteriwsdm

grey-brown with darker mid-dorsal line, clitellunuff

Prostomium: open epilobous; peristomium ventraléftc

Clitellum: %213-16. Dorsal pores: from 5/6. Seta@:02  Figure 15. Anisochaeta lataentral view of holotype with dorsal

12, 22 on 20, about 40 on tail. Nephropores: nanfb  view of prostomium, spermathecae, and lhs prosiet8—19 with

Spermathecal pores: in 6/7/8/9dd lines. Female pore: thick looping duct and vas deferens.

single on 14. Male pores: on 18 at centres of wigelred

mounds that occuplyc at least, no setae intervene. Genital

markings: on 19 paired discs just anterior and sap®a  avesiculate meroic, clustered ventrally but noteifin

setae (all specimens). anterior, in midbody have ranks of about ten tdwveemall
tubules per side in two irregular rows near antesaptum

Internal anatomy. Septa: 7/8-11/12 slightly thickened. and equatorial; funnels and bladders not found.

Gizzard: compact muscular in 5, occupies one segmeWascularization: dorsal vessel single onto pharghgess

length. Oesophagus: increasingly dilated in 11-14in 4; hearts 10-12 from supra-oesophageal vesaetdr

calciferous glands absent, valvular in 15. Neplaridi 6-12. Spermathecae: three pairs in 7-9, sphenicpliba
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on short duct with medium sized curving divertiaulu
ectally. Male organs: holandric, large seminal slesiin 9
and 12; testes and funnels in 10 and 11. Ovargefora
strings in 13; large paired ovisacs in 14. Prostdtéocky,
tubuloracemose in 18-19, duct thick and curved;jglen
setae absent. Intestine: origin 16; typhlosole atysgut
contents colloidal soil with organic fragments.

Remarks. Having 3 pairs of spermathecae opening dear
lines and lacking calciferous glandsnisochaeta latds
similar to A. gracilisthat differs with regards to the male
field (described with male pores as transverss siibc
lines, with seta retained and a pair of papillae just anterior
to the male pores; other genital markings are often
wanting—see Fletcher, 1886b: 959 and Boardman,,1943
fig. 4). MoreoverA. gracilishas tufted nephridia, seminal
vesicles in 11 and 12 and spermathecal divertitamay

be as long as the ampullae.

Characteristics oA. lata are three sets of widely paired
spermathecal pores, lack of calciferous glandsjtgen
markings in 19 and thick prostatic ducts (simitatttose in
A.ima.

Etymology. Latus wide—a reference to the spermathecal
and male pores.

Distribution and habitat. Tree Fern Valley, New England
National Park.

Anisochaeta lavatiolacunan.sp.
Fig. 16

Material examined. HoLoTYPE AM W24485, (H), Washpool
State Forest, NSW, c. 29°16'S 152°22'E, collect@di1992,
M. Gray & P. Croft, pit trap sample set 9.iii.19927CM Trap 4
FN5093” (mature, figured and dissected). (Specifragile, now
broken in half). RRATYPES: ANIC RB.98.2.38, (P1), same details
as H but “Trap 3 FN5092” (aclitellate mature, digse); AM
W24486, (P2), same details as P1 (juvenile, diss@ct

External features Lengths (mm): 44 (H), 30 (P1), 28 (P2).
Width: about 1.5 mm. Segments: 88 (H), 98 (P1).00ol
pale unpigmented in alcohol, clitellum buff. Prastam:
open epilobous; peristomium ventrally cleft. Clith:
1.13-16. Dorsal pores: from 5/6. Setae: 24 on 12and
20, about 30 on tail. Nephropores: difficult to etetine,
approximately lateral at anterior of segmentganh lines.
Spermathecal pores: in 4/5/6/7/8/dines. Female pores:
on 14, single (H, P2) or closely paired (P1). Madees: on  Figure 16. Anisochaeta lavatiolacuneentral view of holotype
18 on low mounds approximately brc lines, no setae with dorsal view of prostomium, spermathecae, nipat
intervene. Genital markings: presetal discbdrlines on  arrangement on lhs around segments 23-26, andrdssgpe
10 (paired H, P1, P2), on 11 (rhs only on H, paRédP2), in 18-19.
on 12 (Ihs only P1); postsetal discs on 19 largacitines
just impinging on furrow 19/20 (H, P1, P2).

about six per side, one lateral nephridium enlangéd
Internal anatomy. Septa: none especially thickened.preseptal funnel and V- or heart-shaped terminredidbér,
Gizzard: large but only slightly muscular in 5. @gsagus: other nephridia small and discrete near anteriptuse.
dilated in 13-14, calciferous glands absent, valvirl 15.  Vascularization: dorsal vessel single; hearts 10fréh
Nephridia: vesiculate meroic, tufting not notedairterior, weak supra-oesophageal vessel in 7-12. Spermatliieeae
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pairs in 5-9, conical ampulla on tapering duct vatort

diverticulum ectally. Male organs: holandric, sealin
vesicles in 9 and, larger, in 12; testes and funimel0 and
11. Ovaries: as long strings in 13; small pairetb@ss in

14. Prostates: blocky tubuloracemose in 18-19, shuait

curved; penial setae absent. Intestine: origirtyifi)losole

absent; gut contents yellow loamy soil.

Remarks. Anisochaeta lavatiolacunaas 5 pairs of
spermathecae, lacks calciferous glands and hasidigph
vesicles laterally. On this last character it resE®A.
aemulaand A. toonumbari both of which, nevertheless,
have only 2 pairs of spermathecae. Spencer (1&38)ithes
Anisochaetaspecies from Victoria, several having 5 pairs
of spermathecae, but all differ frofn lavatiolacunaat least
with regards their genital markings.

Etymology. Lavatio-lacuna wash-pool.

Distribution and habitat. Washpool State Forest (sAe
aemula, A. flava, A. garilarsohi

Anisochaeta liberalisn.sp.
Fig. 17

Material examined. HoLOTYPE AM W24479, (H), Tree Fern
Valley, New England National Park, NSW, c. 30°3052°30'E,
17.iii.1983, Ed Easton, “Jar 15 Sp 31" (matureufied and
dissected). RRATYPES ANIC RB.98.2.33, (P1), same details as
H (mature, dissected); AM W24480, (P2), same detad H
(mature); ANIC RB.98.2.34, (P3), same details agbsterior
amputee mature); AM W24481, (P4), same details @aadiure);
ANIC RB.98.2.35, (P5), same details as H (postesimputee
mature); AM W24482, (P6) same details as H (postennputee
mature).

External features. Lengths (mm): 150 (H), 165+ (P1), 130
(P2), 140 (P4). Width: about 5 mm. Segments: 11 (H
122+ (P1), 123 (P2). Colour: uniform beige in alebfmo
mid-dorsal line), clitellum brick red. Prostomiurapen
epilobous; peristomium ventrally cleft. Clitellummost of
13-17. Dorsal pores: small in 3/4, open from 4/&t @n
clitellum). Setae: 24 on 12, about 32 on 20, al&iubn
tail. Nephropores: not found. Spermathecal porage
within tumid lips in 7/8/9 irb-clines. Female pores: on 14,
paired or (P4) single. Male pores: on 18 on lageosed
mounds approximately ia-b,clines. Genital markings: rigyre 17. Anisochaeta liberalisentral view of holotype with

irregularly outlined and asymmetrically paired mpst dorsal view of prostomium, spermathecae, and thetate in 18—20.
presetal papillae im-b,c lines on 9 (often), 10 and 11

(always) and 12 (occasionally); two pairs of snuifics
near male porophores: one pair just anterolateraBoother  single; hearts 10-12 from supra-oesophageal vas$el
pair posterolateral in 18/19; sunken arcs span paits of  13. Spermathecae: two pairs in 8 and 9, saccubalyfi
discs above and below the male porophores. furrowed ampulla on tapering duct with medium sized
diverticulum ectally. Male organs: holandric, sealin
Internal anatomy. Septa: 9/10-12/13 with some thickening.vesicles in 9 and 12; testes and funnels in 1d&n@varies:
Gizzard: large muscular cone in 5 but displacedctmupy  as delicate sheets in 13; small paired ovisac4.iRfostates:
7-8, preceded by large crop. Oesophagus: not edlyeci tubuloracemose in 18—-20, duct narrow; penial sggent.
dilated (calciferous glands absent). Nephridiasaudate Intestine: origin 16 (deflects septum 15/16 antéy)odeep
meroic, finely tufted in 5-6, then form parietalnida of T-shaped typhlosole develops from 19; gut contéints
numerous discrete tubules. Vascularization: doreakel  colloidal soil and a few grits.



Remarks. Anisochaeta liberalisompares witt\. rodwayi
that also has 2 pairs of spermathecae and lac&deralus
glands. Notable differences in the latter speciesrathe
distribution of the genital markings—both more riagly
paired and more ventral spots on 10, 11, 16, 171&nd
21,22, the gizzard soft, and conspicuous dilatiohthe
oesophagus in 10-13. Boardman (1943: 173-174)idedcr
specimens ofA. rodwayithat have an additional pair of
seminal vesicles in 10.

Distinctive characters oA. liberalis are the freely
arranged genital markings in anterior segmentsZp-the
opposed male porophores and the T-shaped typhlosole

Etymology. Liberalis. handsome genital markings, freely
or liberally distributed.

Distribution and habitat. Tree Fern Valley, New England
National Park.

Anisochaeta novaeanglica.sp.

Fig. 18

Material examined. HoLOTYPE AM W24457, (H), Toms Cabin,

New England National Park, NSW, c. 29°30'S 152°30'E

18.iii.1983, Ed Easton, “Jar 17 Sp 8" (mature, figdi and
dissected). RRATYPES: ANIC RB.98.2.22, (P1), Tree Fern Valley,

New England National Park, NSW, c. 30°30'S 152°30'E

17.iii.1983, Ed Easton, “Jar 15 Sp 31" (maturesdied); AM
W24465, (P2), same details as P1 (mature, disspcd@dC
RB.98.2.23, (P3), same details as P1 (mature, adisde AM
W24469, (P4), same details as P1 (mature, postenquutee);
ANIC RB.98.2.28, (P5), same details as P1 (matomplete).

External features. Lengths (mm): range 64-78; 64 (H),
78 (P1), 75 (P2), 65 (P3), 35+ (P4), 66 (P5). Wiath—3
mm. Segments: range 95-114; 114 (H), 95 (P1), B@}, (
97 (P3). Colour: uniform buff in alcohol, clitellufight
brown. Prostomium: open epilobous; peristomium rzgiyt
cleft. Clitellum: 14—16 but encroaches slightlymatjacent
segments. Dorsal pores: small in 3/4, open from3éhae:
about 24 throughout, tend to be less dense doraatiynot
all rows regular. Nephropores: not found. Spermzdhe
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pores: 7/8/9 irb lines. Female pores: paired on 14. Male

pores: in 18 on slight moundsab lines. Genital markings:
in 10 and 11, tetrads of discs just median to dwa and
belowa setae within tumid pads that extend to sétéal
specimens); on 17 paired postsetal pads-mlines,
conjoined by faint dark band (H, P1, P4) or darkchas
only (P3, P5); small papillae sometimes presertrdito
male pores (P1, P2, P3, P5); on 19 paired predat&l
patches below male pores (all specimens).

Internal anatomy. Septa: 10/11-12/13 slightly thickened.
Gizzard: in 5 as large muscular barrel that occuFie9.
Oesophagus: increasingly dilated in 9-13 with imadr
lamellae but not constituting calciferous glandslyvular
in 15. Nephridia: avesiculate meroic, large in B4t not
tufted; equatorial bands of about twenty small tabyper
side in midbody. Vascularization: dorsal vessddlgiphearts

Figure 18 Anisochaeta novaeangliozentral view of holotype
with dorsal view of prostomium, spermathecae, drdprostate
in 18-20.

duct with single diverticulum. Male organs: holandri
seminal vesicles racemose in 9 and 12, irideseste$ and
funnelsin 10 and 11. Ovaries: palmate in 13; magaesent
in 14. Prostates: tubuloracemose in 18-20, pewritdes
absent. Intestine: from 16; deep lamellar typhlesiavelops
from 18 or 19; gut contents loamy soil.

Remarks. Anisochaeta novaeanglida comparable with
A. curtisi(Jamieson & Wampler, 1979) from Blackall Range

10-12 connected to weak supra-oesophageal vessahd Lamington Plateau, southeastern Queenslaridyéisa

Spermathecae: paired in 8 and 9, ampulla saccalshort

placed in @&ormierispecies-group characterized by absence
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of calciferous glands (Jamieson & Wampler, 19790)64
Anisochaeta curtisivas differentiated from the only other
member of this group then known to have a tetrguboé-
like markings in 10 (that i8. wiburd), by its having these
far median to setaa (Jamieson & Wampler, 1979:; 647).
Anisochaeta novaeanglicéhen, is differentiated fror.
curtisi by having these markings wider, just median taeset
a, and fromA. wiburdiby having these markings narrower
thanab lines (see alsé. im3. Anisochaeta novaeanglica
further differs from both these species by haviigdter
pigmentation (although preservation may cause hiagg,
diverticula which do not extend distally as far the
ampullae, and the presence of a typhlosole. Theritapce
of this latter character is uncertain as a typHmoseay be
present or absent in varieties of some species £e loulla).

Etymology. Novae-anglicaof New England.

Distribution and habitat. New England National Park,
northeastern NSW, found in association with sevettatr
congeneric species.

Anisochaeta palustris1.sp.
Fig. 19

Material examined. HoLoTYPE: AM W24451, (H), Edwards
Swamp, c¢. 500 m west of Junction Pools [sic], ndréimk of
Barrington River, NSW, c. 31°59'S 151°45'E, ?13.4B3, Ed
Easton, “Jar 11 Sp 31" (mature, figured and digshcRARATYPES.
ANIC RB.98.2.16, (P1), same details as H (maturgseatted);
AM W24552, (P2), same details as H (weakly clitellmnature,
dissected); ANIC RB.98.2.17, (P3) same details a@velakly
clitellate mature, dissected); (original sampletagred several
immature specimens that possibly belong to seepeties). AM
W24453, (P5-P8), 200 m east of Junction Holes, &bwmve
Barrington River, NSW, c. 31°59'S 151°45'E, 13.9B3, Ed Easton,
“Jar 7 Sp 8” (five specimens that superficiallyesgrd matures, one
clitellate, three aclitellate, one damaged, andimmeature).

External features. Body circular in section. Lengths (mm):
55 (H), 50 (P1), 40 (P2, P3). Width: 1-2 mm. Segtsted0

(H), 98 (P1). Colour: pale unpigmented in alcobbiellum
orange. Prostomium: closed epilobous; peristomium
ventrally cleft. Clitellum: %213 to ¥217. Dorsal persmall

dot in 3/4, open from 4/5. Setae: 16 on 12, 164120,
16—20 on tail. Nephropores: not found. Spermathecal pores:
within tumid lips in 7/8/9 imbbut closer t@ lines. Female
pore: single on 14. Male pores: on 18 near seliles on
slight mounds within sunken field that extends freatal
arcs of 17 and 19 as wide lagines. Genital markings: in
10 and 11, paired presetal discalrlines, (in H with small
ancillary disc median and just superior to thosEd)) small
papillae at edges of male field in 17/18 and 18&i8gle
mid-ventral in 17/18 and closely paired mid-ventral 8/

19 (in all specimens except P2, P3 which have only
preclitellar markings).

Internal anatomy. Septa: none especially thickened.
Gizzard: in 5, small muscular, elongate and nothmwicler

than pharynx. Oesophagus: narrow except for 131and Figure 19. Anisochaeta palustrigentral view of holotype with
which are dilated with internal lamellae (= two atar  dorsal view of prostomium, spermathecae, and state in 18-19.



calciferous glands); narrow in 15 to %216 (= valve).
Nephridia: avesiculate meroic, equatorial bands of
numerous tubules, large in 5-8 but not definitelfget,
smaller in midbody. Vascularization: dorsal vessiagle
onto pharyngeal mass in 4; hearts large in 10-12.
Spermathecae: paired in 8 and 9, turgid orange Banpu
saccular on short duct which is dilated midlengtmere
joined by single medium sized diverticulum. Malgams:
holandric, seminal vesicles in 9 and 12, iridesdestes
and funnels in 10 and 11. Ovaries: palmate with enoms
strings in 13; ovisacs paired in 14. Prostatesilarbcemose

in 18-19, penial setae absent. Intestine: from %216;
typhlosole absent; gut contents woody organic debri

Remarks. Anisochaeta palustrigas 2 pairs of spermathecae
in ablines and lacks extramural calciferous glandsoaigfn
the oesophagus has annular glands in 13 and 1thésie
in 11 and 12 irA. filix). It is unique in the arrangement of
genital markings: large paired discs presetal in1l10and
insunk male field often with regularly arranged #ma
papillae. The large spermathecal pores and prdaelitel
genital markings are reminiscent of thoséirancisa and
A. conspectawhich are also morphologically similar.
However, these two species have a few more setayr|
gizzards, and differ in their respective arrangemait
posterior genital markings, as well as lacking dheular
oesophageal glands in 13 and 14.

AM W24536, consisting of several specimens from 500
m east of Junction Holes, Barrington River, NSV81¢59'S
151°45'E, 15.iii.1983, Ed Easton, “Jar 8 Sp 8"emableA.
palustrissuperficially but the one dissected had five pairs
of extramural calciferous glands in 10-14 so is not
conspecific.

Etymology. Palustris from the swamp.

Distribution and habitat. Edwards Swamp, Barrington
River, from tussock grass.

Anisochaeta pauculan.sp.
Fig. 20

Material examined. HoLOTYPE AM W24484, (H), Tree Fern
Valley, New England National Park, NSW, c. 30°3052°30'E,
17.iii.1983, Ed Easton, “Jar 15 Sp 31" (matureufigd and
dissected). RRATYPES ANIC RB.98.2.37, (P), same details as H
(mature, dissected).

External features. Lengths (mm): 38 (H), 30 (P). Width:
about 1.5 mm. Segments: 83 (H), 90 (P). Colouavstr
coloured in alcohol; clitellum buff. Prostomiumptxing
epilobous; peristomium ventrally cleft. Clitellud13 to
%17. Dorsal pores: from 5/6. Setae: about 14 oanton
20, 18 on tail. Nephropores: not found. Spermathemes:

in 7/8/9 in or neab lines. Female pores: paired on 14. Male
pores: small on 18 at centres of small circleshin@enital
markings: (H, P) small paired presetal discs omX, on

19 centred ira and on 20 just median aflines.
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Internal anatomy. Septa: 7/8-12/13 slightly thickened. Figure 20. Anisochaeta pauculaentral view of holotype with
Gizzard: in 5, muscular compact. Oesophagus: ndifiad,  dorsal view of prostomium, spermathecae, and rbstate in 18.
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valvular in 15 and part of 16. Nephridia: avesitellaeroic,
tufts not demonstrable, in anterior two sets olitab per
side (seen in segments 8 and 13), in intestinahseats
three sets of tubules per side; bladders and funmets
found. Vascularization: dorsal vessel single; ldrgarts
in 10-12 from weak supra-oesophageal vessel in.9-12
Spermathecae: 8 and 9, elongate ampulla tapevstovith
medium length clavate diverticulum near base. Majans:
holandric, seminal vesicles in 9 and 12, iridesdestes
and funnels free in 10 and 11. Ovaries: long padnrat 3;
small ovisacs in 14. Prostates: tubuloracemose8iori
narrow duct, penial setae absent. Intestine: otigfli6,16;
typhlosole absent; gut contents organic soil.

Remarks. Anisochaeta pauculés distinguished from
morphologically similar species described in thaper by
its small size, few setae, reduced numbers of ngiprand

the distribution of its small genital markings i, 19 and 20.

Etymology. Pauculusvery few—for the reduced nephridia.

Distribution and habitat. Tree Fern Valley, New England
National Park.

Anisochaeta ravan.sp.
Fig. 21

Material examined. HoLoTYPE ANIC RB.97.5.4, (H), Bago-
Maragle State Forests, NSW; Ecologically Sustaieabl
Management Project Sample BM110, location detaisgiven

as “off De Beazevilles Rd; bearing point is 210 nofEPoison
Rock Ck crossing on hillcrest—then bearing 186° 46r m”,
Courabyra Sheet No. 8526-4S DGPS AMG 611318 6056240
elevation 1,115 m; shallow basalt soil with highrmoactivity;
P.J. Ryan, 24.iv.1996, (mature, figured and dised§t
PARATYPES: none.

External features. Length 75 mm. Width: 3.5-4.0 mm.
Segments: 135. Colour: uniform grey in alcohol sRvmium:
tapering epilobous; peristomium ventrally cleftit€lum:
14 to ¥217. Dorsal pores: small in 3/4, wider fro Setae:
20 on 12 and 20, about 28-30 on tail. Nephroparmes:
found. Spermathecal pores: in 6/7/8/9 in maigdines.
Female pores: paired on 14. Male pores: smabifines
within common dumb-bell shape. Genital markings:9on
and 10, small postsetal discs lie lines, those on 10
combined with additional presetal pair (to giveideretrad
of 88-like markings); on 16, 17 and 19, 20 mid-ventral
tumid pads equatorial extending lolines, some with
weakly defined pore-like discs medianadfines.

) ) Figure 21 Anisochaeta ravaentral view of holotype with dorsal
Internal anatomy. Septa: none especially thickened.view of prostomium, spermathecae, and Ihs progtat8—19.
Gizzard: large in 5, muscular aubergine-shapedatisg
to occupy most of length of segment 6-8. Oesophagus
dilated and white in 11-12, but calciferous glaatisent. testes and funnels free in 10 and 11. Ovaries: @i@rim
Nephridia: avesiculate meroic, tufted in 4 andhBntreduce  13; ovisacs not found. Prostates: bilobed racermd&—
in size to become equatorial bands of numerouslésbu 19, penial setae absent. Intestine: origin Y216y tiaellar
bladders and funnels not found. Vascularizatiorrsdb  typhlosole develops from 19; gut contents reddah s
vessel single onto pharyngeal mass; hearts in 10-12
Spermathecae: three pairs in 7-9, ampulla elogpéging  Remarks. Anisochaeta ravawith three pairs of spermathecae
to duct with long clavate diverticulum near baseal® inablines and lacking calciferous glands, is morphaly
organs: holandric, seminal vesicles in 9 and i@escent  similar toA. celmisiae They are primarily distinguished
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by differences in the distributions of genital mads.
Markings in A. celmisiaeare typically paired low
prominences on 10 each with central pore-like pgissetal
and median td (sometimes extra postsetal disc present to
form tetrad on 10 but still median tolines rather than
lateral as inA. ravg; smooth midventral markings mostly
postsetal in 17, and mostly presetal in 19; pluskings,
pore-like or ridges, lateral to male porAsisochaeta rava
has discs on 9 and 10, mid ventral pads on 17 rahd
lacks markings on 18. Additionally,. ravahas a stronger
gizzard and a typhlosole.

Etymology. Ravus grey.

Distribution and habitat. Bago-Maragle State Forests are
adjacent to and west of Kosciuszko National Pahesg
specimens were collected as part of a multi-digapy survey

of forest soil ecosystem conducted by CSIRO, th&tralian
National University, and various state Forestry &#pents.
All fauna collections were made by Phil Ryan andlNe
McKenzie (CSIRO Forestry, Canberra), and David J&ecq
and Peter Leppert (CSIRO Land and Water). Furiteasd
soil survey details can be obtained from Dr PhiuRyFound

at the same general locality wasrubeospina

Anisochaeta rubeospina.sp.
Fig. 22

Material examined. HoLoTyPE ANIC RB.97.5.5, (H), Bago-
Maragle State Forest; NSW, ESM Sample BM126; “29 260
m from track/crest”, Courabyra Sheet No. 8526-4FBAMG
603014 6052807, elevation 1,295 m; granodioritd; 9diJ.
McKenzie, 23.v.1996, (mature, figured and dissecfBaRATYPES
AM W25447, (P1), same details as H, (mature, dissBcANIC
RB.97.5.7, (P2), same details as H, (mature, died&c

External features. Lengths (mm): 80 (H), 75 (P1), 100

(P2). Width: 4.5-5.0 mm. Segments: 132 (H), 104).(P1

Colour: anterior dorsum dark brown with distinctridz

red mid-dorsal line continued to tail, otherwiskepelitellum

buff. Prostomium: tapering epilobous; peristomiuentvally

cleft. Clitellum: %213 to ¥217,17. Dorsal pores: sihraB/4,

wider from 4/5. Setae: about 20 on 12, about 22®and

on tail. Nephropores: not found. Spermathecal pareall

in 6/7/8/9 inalines. Female pores: paired on 14. Male pores:

on opposed prominences anlines. Genital markings: on

10 paired squarish pads, conjoined anteriorly,reditega-

clines with lateral slits presetally éab; midventral elliptical

pads with central slit-like depressionsamin 16, 17 19, in

bbin 20, 21; paired tumid discs lateral to male pivares, ) ) ) ]

one pair superior, one pair inferior, tumid betweareither ~ Figure 22 Anisochaeta rubeospineentral view of holotype
side. Variations in marking are: on P1 on 10 eje-ind with dorsal view of prostomium, spermathecae, datous
on 18 only one pair of papillae immediately late¢cainale \?V(i)tuhc\t]aess ggfglgr?:sophagus n 10-12, and Ihs peasta8-19
porophores, otherwise same; P2 has no marking0pn 1 '

and longitudinal ridges without papillae lateral ale ] )
pores, otherwise same. equatorial bands of numerous tubules, ten or merside;

bladders and funnels not found. Vascularizatiorrsdb
Internal anatomy. Septa: 8/9-12/13 slightly thickened. vessel single onto pharyngeal mass; hearts in 16-et2
Gizzard: in 5, large muscular barrel with anteflange. supra-oesophageal vessel. Spermathecae: threarpairs
Oesophagus: in 10-12, three pairs of lateral aaoifs 9, saccular ampulla on narrow duct with medium teng
pouches, each with internal lamellae. Nephridiasaulate  clavate diverticulum near base. Male organs: haland
meroic, tufted in 4 and 5, then reduce in sizedodmme seminal vesiclesin 9 and 12, testes and funnelsiicus in
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10 and 11. Ovaries: small in 13; ovisacs not fotrndstates:
bilobed racemose in 18-19, penial setae absesstingé:
origin 15; typhlosole absent; gut contents orgatebris
and woody material.

Remarks. Anisochaeta rubeospinhas 3 pairs of
spermathecae and 3 pairs of pouch-like calcifegbarsds.
Known species with this arrangemem. (austrina, A.
raymondiana, A. chamindA. hamilton) all differ by having
spermathecal pores imlines and intestinal origin in 16
and in the distributions of their genital markings.

Etymology. Rubeo-spinared spine.

Distribution and habitat . Bago-Maragle Forest, same survey
project and locality aA. rava but site details not available.

Anisochaeta toonumbarn.sp.
Fig. 23

Material examined. HoLoTYyPE AM W24488, (H), Toonumbar
State Forest, NSW, 28°28'S 152°43'E, 27.iii.198BERston, “Jar
34 Sp 50" (mature, figured and dissecteddrAYPES. ANIC
RB.98.2.39, (P1), same details as H (mature, disdEcAM
W24489, (P2), same details as H, (mature postemoputee,
dissected); ANIC RB.98.2.40, same details as Htreaosterior
amputee); AM W24490 (P4), same details as H, (netéNIC
RB.98.2.41 (P5), same details as H, (aclitellateuneg; AM
W24491, (P6), same details as H, (weakly cliteltagdure); ANIC
RB.98.2.42, (P7), same details as H, (mature); ARID2, (P8—
P14), same details as H, (7 specimens, one ari@rpertion of
a mature, six aclitellate matures plus 7 tail fragis in original
sample jar). AM W24562, (P15), Richmond Range Statest,
NSW, 28°31'S 152°44'E, c. 27.iii.1983, Ed Eastalgr“35 Sp
31" (aclitellate mature, dissected).

External features. Pharynx everted in H. Lengths (mm):
range 60-80; 80 (H), 60 (P1), 66 (P4), 80 (P6),F6H, 70
(P15). Width: about 2—3 mm. Segments: 123 (H),(F10.
Colour: unpigmented (bleached) in alcohol; clitetlu
reddish. Prostomium: epilobous (P1 and other spaa$)
ventral cleft weak or absent. Clitellum: 21316t P1,
P2) or 213,14 to Y216 (in P3, P4, P7). Dorsal posés:
small, open from 4/5. Setae: small and difficultctmunt,
about 20 throughout most of body with 20-16 courted
tail. Nephropores: not found. Spermathecal pore3/8/9
small pores within large lips mlines. Female pores: closely
paired on 14. Male pores: on tips of small eveesjignes
in ablines on small elliptical porophores, no setaerivgne.
Genital markings: (in H only) on 10 and 11 largelveintral
sucker-like discs with tumid borders extendingator b
lines; segments 16 and 17 (postsetally), and Exgtally)
each with two pairs of laterally conjoined disds buter
pair large and circular in approximate line of mptees,
the inner pair elongate in the midventral gap; 20ash paired
or single markings presetally mostly in the inté@aa Only
the markings in 11, 17 and 18 are present on tlaypees but
these correspond to those found in the holotype.
Figure 23. Anisochaeta toonumbaventral view of holotype with
Internal anatomy. Body has much opaque Mucus yorsal view of prostomium of H and P1 (pharynx eseiin H),
internally. Septa: none especially thickened. Qidz®ng  spermathecae, and Ihs prostate in 1819 with laog dlso shown
muscular barrel in 5 (septum 5/6 can be tracedagewf is enlargement of nephridium with terminal bladdearh or i
gizzard). Oesophagus: not especially dilated, dalvin  seta on rhs in segment 8.
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15. Nephridia: vesiculate meroic, tufted in 4 anthBreafter
smaller tubules with intermittent bladders immeeigat
below seta (in H small bladders seen bedoandc setae in
6 andcseta in 7; in P1 seen nehandi setae in 7-9), after
clitellar segments tubules reduce in size and nuifab®ut
five or six per side) those belaaor b, andc orf, andg or
h-i setae usually with small sub-spherical bladdess; i
usually with three small bladders per side; funnelsfound.
Vascularization: dorsal vessel single onto pharghgeass
in 4; large hearts in 10-12 from weak supra-oesgpala
vessel in 8-12. Spermathecae: in 8 and 9, elorgapella
on equally long duct joined near midlength or more
anteriorly by medium sized diverticulum. Male organs
holandric, seminal vesicles elongate in 9 andrddescent
testes and funnels free in 10 and 11. Ovariesathihsheet-
like with large oocytes in 13; small ovisacs in Bdostates:
narrow tubuloracemose in 18—19 (tubular with indigkand
that in section (H and P1) have narrow central dvitt
fine side branches), duct long and thin; peniaeseabsent.
Intestine: origin 16; thin lamellar typhlosole déygs from
19; gut contents grey sandy soil.

Remarks. Anisochaeta toonumbarhas vesiculate
meronephridia, as dd. aemula, A. lavatiolacunandA.
yabbratigris Postclitellar genital markings are most
developed in the holotype compared to the otherispns
where markings are found only in 11, 17 and 19.sEhio
19 are reminiscent of, though differ from, the cin¢d
markings on this segment in sympathkicconspectand in
A. rodwayi The distinguishing features Af toonumbatiin
addition to the nephridial bladders, are the genigrkings:
sucker-like in 11, lateral in 17 and 19; the elotega
spermathecae and prostates; and the thin typhlosole

Etymology. The species epithet is formed from the word
“Toonumbar”.

Distribution and habitat . Toonumbar and Richmond Range
State Forest; found with. conspectat the second locality.

Anisochaeta tunicatan.sp.

Fig. 24

Material examined. HoLOTYPE AM W24472, (H), Tree Fern

Valley, New England National Park, NSW, c. 30°3082°30°E,  Figyre 24. Anisochaeta tunicataentral view of holotype with
17.iii.1983, Ed Easton, “Jar 15 Sp 31" (mature@osr amputee,  qorsal view of prostomium, spermathecae, and rbstate in
figured and dissected)ARATYPES: ANIC RB.98.2.27, (P1), same 1g_19 with vas deferens.
details as H (mature, dissected); AM W24474, (B2ne details
as H, (aclitellate subadult missing tip of tail).

only), 9—13 (all specimens) converging from apprate line
External features Lengths (mm): 70+ (H), 87 (P1), 55+ (P2). of spermathecal pores #lines posteriorly; on 18 small
Width: about 3 mm. Segments: 109 (P1). Colourramtend  indistinct patches may occur anterior to male pores19
dorsum grey-brown in alcohol with darker mid-doitsa on  paired ill-defined pads within darker patches pasend just
paler hind-body; clitellum orange. Prostomium: widejateral to interval of male pores.
epilobous; peristomium ventrally cleft. Clitellub13 to %217,
weaker ventrally. Dorsal pores: 3/4 small, fromef#Bn. Setae: Internal anatomy. Septa: none thickened especially, septum
20 throughout. Nephropores: not found. Spermattparals:  5/6 thin and displaced dorsally. Gizzard: in 5 passibly part
in 7/8/9 in or neab lines. Female pores: closely paired on 14.0f 6, (septum 5/6 attaches to top third of gizzard can only
Male pores: at centres of large, dark and slighthken patches be traced, with difficulty, for about another thisgptum 6/7
within lateral slits covered by small flaps thatdre laterally. at base of gizzard). Oesophagus: with regulariadiai8—14,
Genital markings: paired presetal markings in 8afdyein H  valvular in 15. Nephridia: avesiculate meroic,edfin 5 and
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6, then become bands of thick but short tubuldsoaly wall,
smaller after clitellum with approximately one wamotat site
of each seta except ventralmost where none seaagl s
and funnels not found. Vascularization: dorsal gesimgle
onto pharyngeal mass in 4; large hearts in 10-ci@ farge
supra-oesophageal vessel in 8,9-13. Spermathecasl 8
9, conical ampulla on equally long duct that isatéitl in
middle opposite where long diverticulum joins. Male
organs: holandric, seminal vesicles in 9 and I@estent
testes and funnels free in 10 and 11. Ovaries: patmate
in 13; small ovisacs in 14. Prostates: thickly tobacemose
in 18-19 on short duct, penial setae absent. inéegirigin
16; deep lamellar typhlosole develops from 20;auitents
dark organic soil.

Remarks. Anisochaeta tunicates morphologically similar

to A. bullaand both species have rows of genital markings
in the anterior. Although these are single and wedtral

in A. bullg it is possible that the paired markingsAn
tunicataare analogous. Unique featureg\ofunicata apart
from the genital markings, are the shape of thensgéhecae
and the flaps covering the male pores.

Etymology. Tunicatus wearing a tunic—a reference to
markings resembling a buttoned, double-breastdaiac

Distribution and habitat. Tree Fern Valley, New England
National Park.

Anisochaeta virgatan.sp.
Fig. 25

Material examined. HoLoTYyPE AM W24475, (H), Tree Fern
Valley, New England National Park, NSW, c. 30°30%2°30'E,
17.iii.1983, Ed Easton, “Jar 15 Sp 31" (matureglsiy damaged
dorsally in 20-21, figured and dissectedhrRRTYPE: ANIC
RB.98.2.30, (P), same details as H (subadult, disdg

External features. Lengths (mm): 80 (H), 50 (P). Width: 4
mm. Segments: 88 (H and P). Colour: anterior dordark
iridescent gun-metal grey, postclitellum dark ketasrings
paler to give distinct transverse striped appeaadark
mid-dorsal line also present. Prostomium: operogpils;
peristomium ventrally cleft. Clitellum: %213-16. Bai
pores: small dot in 5/6, open from 6/7. Setae: &aB6wn

12 and 20, about 48 on tail. Nephropores: not found
Spermathecal pores: widely paired in 7/8/9gitines.
Female pores: paired on 14. Male pores: widelygobim
18 as lateral lipped openings at centres of comicaity
wrinkled large pads surrounded by a white rim alrfithisg
segmenti-elines (in P male pores are simpledlines); )
no setae intervene. Genital markings: on 10, pgiresetal to weak supra-oesophageal vessel. Spermathecees! jve8
discs ind lines (H and P); paired sunken pits with smootrend 9, ampulla pear-shaped on short duct with long
dark diSCS at centre in17 postseta”y and 19 mﬂgm b_ d|Vert|Cu|Um eCta”y. Male Ol’ganSZ h0|andrIC, SeﬂhWESIdeS

e lines within white rims (H only, P lacks these kiags). N 9 and, larger, in 12, iridescent testes anddisim 10 and
11. Ovaries: palmate with numerous strings in Msacs

Internal anatomy. Septa: none especially thickened. Gizzardpaired in 14. Prostates: widely tubuloracemosacogmose
in 5, compact muscular barrel displaced to occujgfhnof  in 18-20, penial setae absent. Intestine: suddieniys;
segment 6. Oesophagus: linear narrow, 6—14. Nephrid typhlosole absent; gut contents at anterior odaiegad leaf
avesiculate meroic, not tufted in anterior, as maueparietal fragments and organic matter, further back thisemaltis
tubules; funnels not found. Vascularization: dovsskel single compressed. (The paratype agrees internally excapthe
onto pharyngeal mass; hearts large in 10-12 withective  reproductive organs are less developed).

Figure 25. Anisochaeta virgataentral view of holotype with
dorsal view of prostomium, spermathecae, and lostate in
18-20 with vas deferens.



Blakemore:Anisochaetaearthworms 37

Remarks. Anisochaeta virgatés similar toA. aemulaand

A. garilarsoni(e.g., quadrithecal, lacking calciferous glands
and having similar shaped spermathecae and prektate
Major differences ii\. virgataare more lateral spermathecal
pores, and exact arrangements of genital markings.
Moreover,A. aemulahas lateral nephridial vesicles, and
glands associated with its markings in 17 and ltétesA.
garilarsoni has fewer setae, and flaps associated with its
male pores. The wide spermathecal pores and disenc
male field are unique charactersfofvirgata

Etymology. Virgatus striped.

Distribution and habitat. Tree Fern Valley, New England
National Park.

Anisochaeta yabbratigris.sp.
Fig. 26

Material examined. HOLOTYPE AM W24554, (H), Yabbra State
Forest, NSW, c. 28°30'S 152°40'E, collected 13982, M. Gray
& D. Charley, pit trap sample set 27.ii.1992, “2B@&p 13 FN
5012” (mature, figured and dissectedpRATYPES: ANIC
RB.98.2.57, (P1), same location as H but “Trap NoF2104"
(mature, dissected); AM W24555, (P2), same detsl$, but
collected 2.iv.1992, set 15.iii.1992 “Trap 14, FNB1 (mature).

External features Lengths (mm): 58 (H), 52 (P1), 50 (P2).
Width: about 2 mm. Segments: 80 (H, P1, P2). Colour
anterior dorsum red-brown with darker mid-dorsalihat
persists to tail, pigment lighter after clitellurattsetal arc
pale to give distinct striped appearance; clitellboff.
Prostomium: open epilobous; ventrally cleft. Cliteh:
1£13-16. Dorsal pores: from 5/6. Setae: small, aBéduin
12 and 20, increasing to 30 in midbody and up torail.
Nephropores: not found. Spermathecal pores: in8@7/
small pores lateral ifi lines. Female pore: single on 14.
Male pores: widely paired on low mounds that exteach

c to e lines; seta@ andb retained between pores. Genital
markings: small presetal discs: on 7 and 8diines and
on 17 and 1®,c-dlines (in all specimens, although in P2
that on 19 on rhs only).

Internal anatomy. Septa: none especially thickened.Figure 26. Anisochaeta yabbratigrisentral view of holotype
Gizzard: weakly muscular in 5 (barely wider thaapimx).  with dorsal view of prostomium, weak gizzard in 5,
Oesophagus: pale and thin 6-12, dilated and vasoeda spermathecae, nephridial arrangement on Ihs iadd Jhs tri-
13 and 14 but not calciferous, valvular in 15. Negia: ~ lobed prostate in 1819 with vas deferens.

vesiculate meroic, not tufted, several (about tengide)

small tubules at anterior and equator of segmeiittsthree Remarks. Anisochaeta yabbratigrihias three pairs of
or four small rounded bladders near some setagafsaciated widely paired spermathecal pores, lacks calcifegdasds
with every second or third equatorial neprhidiurejfuced in  and has setae median to male pores. These character
size after clitellum. Vascularization: dorsal vessieigle;  shared withA. gracilis, although this species is larger, has
small hearts in 10-12 from weak supra-oesophagsakl.  different arrangement of male pores and markings, ha
Spermathecae: in 7, 8 and 9, spherical or oval dmpa  paired female pores and an intestinal origin inakti@pngst
equally long duct joined ectally by medium sizedother differences. Distinctive charactersfofyabbratigris
diverticulum. Male organs: holandric, seminal vessdn  are the genital markings, vesiculate meronephedatri-

9 and 12, iridescent testes and funnels free iarkd11. lobed prostates.

Ovaries: fan-shaped in 13; small ovisacs in 14sRtes: Setae between the male pores and clitellum resstkitct
racemose with three lobes in 18-19, duct branchek4-16 are key characters Bfopheretima Because the
externally to each lobe; penial setae absent.tinteorigin - clitellum in A. yabbratigrisextends %213-16, it does not
16; typhlosole absent; gut contents organic debris. qualify for that genus.
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Etymology. The name is for a worm from Yabbra State

Forest striped like a tiger.

Distribution and habitat. Yabbra State Forest, sympatric
with A. angusticlavisand A. calpetanaas well as other
(currently undescribed) congeneric species.

GenusPropheretimaJamieson, 1995

PropheretimaJamieson, 1995: 589-590; Blakemore
1997h: 1839-1843, table 3.

Diagnosis(after Jamieson, 1995: 589). Perichaetine; set

numerous per segment; a few present between the m&

pores. Female pore single, midvental (or sometirRes,
hugalli, paired but very close together). Clitellum (praably
at maximum development), limited to 14—16. GizZarsl (or
“virtually vestigial” between 4-6). Calciferous glis present
or absent. Intestinal caeca absent. Testes in 10land
(Meroic. Prostates tubuloracemose or racemose).

Type speciesPropheretima eungelldamieson, 1995: 590—
592, figs. 16,17, from Queensland., (probably mjiynonym
of Perichaeta newcombd&eddard, 1887—see Blakemore,
1994: 506-510, fig. 2.26; 1997b: 1839-1843, fig. 18

Distribution . Queensland, northeastern NSW.

Remarks. For a review ofPropheretima see Blakemore
(1997b). The combination of characters distinguigtthis
genus fromSpenceriellgdnow Anisochaetawas stated by
Jamieson (1995:590) to be: presence of setae betivee
male pores, restriction of clitellum to 1416 ditgpically”,

a single female pore. However, severalisochaeta

Propheretima monsmonitionig.sp.

Fig. 27

Material examined. HoLoTYPE AM W24500, (H), Summit Path,
Mt Warning, NSW, c. 28°24'S 153°16'E, 730 m, 26.692, Ed

Easton, “Jar 32 Sp 8" (weakly clitellate maturegufied and

dissected). RRATYPES. none.

External features. Length 98 mm. Width: about 2.5 mm.

'Segments: 106. Colour: anterior dorsum dark gréigr a

clitellum brown to flanks with pale intersegmentsntrum

a%ale; clitellum buff. Prostomium: widely open efitius,

Imost tanylobous; peristomium ventrally cleft.t€llum:
weak defined, 14-16. Dorsal pores: small in 4/®rofpom
5/6. Setae: small and dark, about 30 on 12 anii@@asing
to about 50 on tail. Nephropores: not found. Spé¢necal
pores: small in 7/8/9, just lateral dflines. Female pore:
single on 14. Male pores: pairedtitines on small mounds;
setaea retained between pores. Genital markings: small
presetal discs on 7-13, 17, 19-22, plus a postgatain
17, mainly paired but irregularly distributed (sfegure);
small ancillary discs just anteromedian to spermedh
pores on 7 and 8.

Internal anatomy. Septa: none especially thickened.
Gizzard: weakly muscular in 5 (barely wider thamno
muscular pharynx in 4 and oesophagus in 6). Oegpsha
increasingly dilated in 6-10, in 11-13 paired latpouches
form sessile calciferous glands with internal rygeerower
14-15. Nephridia: avesiculate meroic, dense tubinlds
resemble tufts, then spread more laterally butgtih dense
clusters ventrally (at least in 9, 12-16), aftatetium
smaller, diffuse, lateral tubules only; funnels haand.

species are known to have setae between the meds poVascularization: dorsal vessel single onto pharghgeass

(e.g., A. gracilis and A. yabbratigrisin the current
account), as well a8. notabilis (Spencer, 1900)—the
type-species oSpenceriella see Blakemore (1997b:
1839), Anisochaeta conondalddamieson, 1995) and,
possibly,A. indissimilis(Fletcher, 1889) and. illidgei
(Spencer, 1900). Single female pores were founabist, but
not all, species formerly placed @BemascoleXnow
Anisochaetpand are characteristic of several oth@isochaeta
species (includingA. conondalée), or they may vary
intraspecifically from single to paired (as notedA. ancisa,
A. calvasaxea, A. lavatiolacuna, A. liberadisove). Thus the
only character remaining for qualification®mopheretimais
having the clitellum (presumably when the animahigull
breeding condition) restricted to 14-16. Howeuee, ¢xact
extent of the clitellum varies intraspecificallgménding on
the physiological state of the specimen, on thehotebf
preservation, and on the clarity with which itsitsrcan be
defined. Moreover, having the clitellum restrictedor best
developed in 14-16 is found in sevehalisochaetaspecies,

in 4; small hearts in 10-12 from weak supra-oesgpah
vessel in 10-13 that also supplies calciferous dgan
Spermathecae: in 8 and 9, small spherical ampaplers to
duct with equally long diverticulum ectally. Malegans:
holandric, seminal vesicles racemose in 9 anditizscent
testes and funnels free in 10 and 11. Ovaries: gt@irim
13; small ovisacs in 14. Prostates: flattened rasenm 18,
duct curved; penial setae absent (but can seessatakpores
of bmedian to where ducts enter body wall). Intestimigin
16; typhlosole absent; gut contents organic matter.

Remarks. Within Propheretimaas currently definedp.
monsmonitioniss perhaps closest morphologically Ro
newcombeiBeddard, 1887) differing, at least, on the
distribution of genital markings, which, althouglmnerous,
are not mid-ventral at any locus in the currentcigee
Propheretima monsmonitionidiffers from Anisochaeta
species in the current account that have 2 pagasfathecae
and 3 pairs of calciferous glands, i%e.australisandA. tenax

not leastA. notabilis (see Spencer, 1900: 57, fig. 76) asby having a weaker gizzard, spermathecal pores more

well asA. conondale{see Jamieson, 1995: 594, fig. 20).

Unless further justification for its separation ¢enfound,
Propheretimashould be synonymized iAnisochaeta
Nevertheless, the following species is tentativeferred to
Propheretima rather tharAnisochaeta pending further
investigation.

lateral, and more extensive genital markings.
Etymology. After Mt Warning locality.

Distribution and habitat. Mt Warning, found with several
other species includirigletcherodrilus fasciatu@-letcher,
1890) (specimen AM W24494 ex “Jar 31, Sp 2Diyaster



Figure 27. Propheretima monsmonitionientral view of holotype
with dorsal view of prostomium, spermathecae, okagps in 9—
14 showing vascularization and three pairs of &tealciferous
pouches in 11-13, and |hs prostate in 18.
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lamingtonensidichaelsen, 1916 (specimens AM W24496
ex “Jar 31, Sp 19"); various undescribeapheretimaor
Anisochaetapp. different t&. monsmonitioniAM W24501,
AM W24502 ex “Jar 30, Sp 31")Digaster n.sp. and
Heteroporodrilus.sp. Species of these latter two genera will
be reported on in a forthcoming paper (Blakemarerep.).

Discussion

“It is a matter for comment that the native forrasarded
belong, without exception, to the genMegascoleX=
Anisochaeth despite the fact that the material examined
represents the fruits of much intensive collectirihis
observation by Boardman (1943: 168) in introduction
his study of earthworms from the Jenolan Cavesregf
NSW is pertinent to the findings of the currentdsturhe
present samples were mostly from northeast NSWhget
majority of specimens also belongAmisochaetaMuch

of the material examined herein was generated fiwen
survey conducted by Ed Easton during March—-May3198
Although primarily sorted by him into morpho-spegia
single sample of 35 mature and 35 juvenile specaridiar
15 Sp 31" from “Face Fern Valley” (most likely a
transcription error for Tree Fern Valley), New Eagd
National Park, consisted of ténisochaetaaxa, nine of
these known only from this location, as listed unthe
account ofA. ancisaabove. This indicates the exceptional
diversity and endemicity of native earthworms iis tiegion

of NSW. Unfortunately, no details of Easton’s cotlag
methods are available and it is not known whetherad
he also found exotic species. However, the matéoah
other studies in the New England region reported (eg.,
Washpool and Yabbra forests) that were previousites
only to group, did not contain exotic species. dmtcast,
the more populated Blue Mountains region commonly
yields exotic species along with natives in samjftese
Fletcher’s accounts; Michaelsen, 1907a; Boardmad3)L
Because the region around Sydney has generallyrbean
intensively researched, its importance as a ceotre
endemicity tends to be over emphasized.

While our knowledge of the diversity and distrilaurti
of Australian earthworms, not least of the gefinisochaeta
in NSW, is far from complete, clear patterns areggimng.
The native fauna of Australia comprises approxitys860
described species in 30 genefmisochaetaappears
particularly speciose with around 100 taxa now knp%0
of these from NSW, yet several species are stiilfully
resolved and many more undoubtedly await discoaady
description. Although mog#tnisochaetapp. have restricted
distributions, reports indicate some have acquieter
ranges via fluvial or human-mediated transportafidrus,

A. exigua murrayanaccurs from the Riverina region of
NSW and Victoria to near the mouth of the MurraydRi

in South AustraliaA. tenaxrom Sydney has been reported
by Michaelsen (1900) from the Marquesas Islamils;
macleayiappears widespread in NSW (Blakemore & Elton,
1994); whileA. sebastianivas described from Queensland,
NSW and Tasmania. Another speciksdorsalis(Fletcher,
1887b), is particularly widespread in Victoria aBduth
Australia as well as in Tasmania (Blakemore, ieppy.
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The difficulties with identifying earthworms whemetfull
extent of the fauna is relatively poorly knowngjfuently leads
to misidentification. Often new native speciesaseribed to
the morphologically closest classical taxon, fglgsitending
its frequency and distribution beyond the probahleges.
Exotic species have frequently been similarly ceeél for
exampleLumbricus terrestridinnaeus 1758 has, in the past,
attracted many unverified reports (see Blakemo®8,74).
Undocumented in the current paper are the many lssmp
in the Australian Museums Easton collection lakalle
“Megascolexf. monticold. My preliminary inspection of

Fletcher, J.J., 1887a. Notes on Australian EarthvgorPart Ill.
Proceedings of the Linnean Society of New South3f2)2:
377-402.

Fletcher, J.J., 1887b. Notes on Australian EartmsorPart IV.
Proceedings of the Linnean Society of New South3f2)2:
601-620.

Fletcher, J.J., 1889. Notes on Australian EarthveorBart V.
Proceedings of the Linnean Society of New South3f2)a:
1521-1558.

Fletcher, J.J., 1890. Notes on Australian EarthveorRart VI.
Proceedings of the Linnean Society of New South3f2)é:
987-1019.

batches of these (samples between AM W20775 and ANMemieson, B.G.M., 1973. Earthworms (Megascolecidae:

W24357) revealed that they comprised several spauime
of which may actually bA. monticolaThe task of describing
these specimens is left to another day.
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