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A new genus and six new species of stygobitic beetles of the family Dytiscidae, subfamily
Hydroporinae, from rclativcly shallow calcrete aquifers in Western Australia, are describ€d
and figured. The new genus (Nir,.?irri) and species (N. hinzeae, Ne in the tribe Hydroporini,
whilst lbe remaining sp€cics bclon8 in the tribe Bidessini, namely, Nirrrda.rrrr.l chullaensis, N.
tnaronensit, N. fri.lq\ellensk, N. pinnaclesensis and Tjirtudessus raesidensis. The species
are members of a rich, recently discovered, relictual stygofauna, predominantly of Cruslacea
and Oligochaeta. inhabiting calcretes lying along palaeodrainage channels. The new genus
represents a significant tlxonomic extension of the Australian stygobitic Dytiscidae, being the
first Austral ian stygobil ic member of i ts tr jbe. The new species represent a signif icant
geographic exlension of Australian stygobitic Dytiscidae into a new palaeodrainage cbannel
unconnected with any previously examined. Each calcrete area examined contained a distinct
assemblage of beelles often with two species in sympatry.
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The presence o f  an  ex tens ive  s tygofauna
consisting of C.ustacea, Oligochaeta and bcctlcs
of the family Dytiscidae living in near-surfacc
aquifers of the Wcstem Descrt arcas of Westem
Australia has recently been documented by us
(Watts & Humphreys 1999, 2000). In this paper
we repor t  on  s ign i f i can t  geograph ic  and
taxonomic extensions to the known fauna of
Dytiscidae.

ln  our  two prcv ious  papers  wc dcscr ibcd
elcven specics of Dytiscidae belonging to thrcc
gencra all in the subfamily Hydroporinac. One
8enus, KirtrrSl.r, known from only one female
specimen. could not unequivocally be placed in
a tribe but the other two genera possessed the
def in ing  synapomorphy  fo r  the  t r ibe
B idcssini-two-se gmented paramcres. In thc
most rcccnt collection reported on herc most
spec imens aga in  be longed in  ihe  same two
Bidessine genera, Tjirtudessus and Ni/rider.rrr.
A scries of rclativcly large spccimcns from onc
l o c a t i o n ,  h o w e v e r ,  h a d  s i n g l e  s e g m e n t e d
parameres and other morphological characters
in both adults and associatcd larvac which placc
t h e m  i n  t h e  t r i b e  H y d r o p o r i n i ,  t h e  f i r s t
underground members  o f  th is  t r ibe  to  be
rccordcd from Australia, although thcy are a

major component of the stygodytiscidae world-
w ide  (Spang ler  1986) .

The Raeside palaeodrainage system (Fig.40),
from \rhich some of the latest specimens were
collected, is unconnected to the drainage systems
from which we earlicr reported underground
Dytiscidae (Watts & Humphreys 2000: Fig.38);
this represents a significant cxtcnsion of thc
geographical, as well as the taxonomic range, of
the Yilgarn stygofauna. As for the systems
repor ted  in  our  ear l ie r  papers ,  numerous
spcc imens o f  Crus tacea-bathyne l l ids ,
harpacticoid and cyclopoid copepods, ostracods
and oniscid isopods-and some Oligochaeta and
Hydracarina were collected. As bcfore, thc bcctlcs
and larger stygofauna were restricted to aquifers
in areas of calcretc, as is thc stygofauna found in
thc northem parts of the Westem Shield (Poore &
Humphreys 1998; Humphreys 1999 in press). But,
un l i ke  our  p rev ious  obscrva t ion  tha t  the
stygofauna was found only in narrow bores, thus
seemingly restricted to'closed' aquifers (Watts &
Humphreys  2000) ,  in  th is  reccn t  survcy
stygofauna were found to be common in formed-
wclls dug for water as well as in narrow bore-
holes dri l led for geological purposcs, watcr
monitoring, water pumping or aquifer assessment.
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MIiruoDs

Thc col lcct ion mcthods and mcasurcmcnts ,1 6. _
physicochemical parameters in the wa{er werc thc
samc  as  i n  ou r  p rev ious  pape rs  (Wa t t s  &
Humphreys 1999.2000).

Abb r ,  r  i , t t i L ' t r  u : , 1 :
BES P re f i x  i o r  f i e l d  nu rnbe rs .  W, {M

Biospclcology.

SAMA South Austral ian Museum. Adelaide. 
1. _

WAM Wcstcrn Auslral ian Muscum, Penh.

Slsl lv^ncs 8. -

KLy to ArstRN-rA\ Spr(It ,s oF SfycoBflr( '
D)TrscrD,{E

L Prolemur \\ i th small  p:g l ikc structurc 
9'

close to base: metatibia approximatclv the
. rm , .  $ i J th  rh r . , u !h "u l

Nirripirti hinaeae sp. noy .
-  P ro lemur  l ack ing  such  a  s t ruc tu re :

n r c ( r l i b i r  n r r r , ' u  a l  f ' J . c  l hcn  \ t r onS l )
cxpand ing  t owards  apex  . . . . . .  .  - .  .  . . .  . . . . . . . . .  2

2. - Body lcngth approximateJy L0 mm: legs
stout. \ \ ' i thoul suimming-hairs on fore-
cnJ  r r i J  l c ; ' .  t r l
K tn t  i ng I , t  I  t t nq t t t L ,W i l l .  JnJ  I  I umphrc )  s
Body length > 1.2 rnm: lcgs normal, al l
w i l h  sw imming  ha i r s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  3

3. - Third and lounh (apical) segments of labial
palpi subequal in lcngth; sctac on hind I I  _
edge of mesolinrur not greatly stronger
than thosc ,Jn mcsotrochanter; length
>  3 .0  mm (T j i r t udess rs )  . - . . - . . . . . . . . . . . . . . .  l 4

- ' fhird 
segmenl ol labial palpi half  to two-

thirds iength of apical;  setae on hind edge
of mesolcmur ncar basc much stronger
lhan those on mesotrochantcror clscwhcre
o n  f c m u r :  l e n g t h  1 . 3  3 . 2  m m .
(N  i r r i des  sus )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4

.1. - Pronotal pl icae strong. well  marked .. . .5
- Pronotal pl icac \\ 'cak. dit t lcult  to trace.. n. _

. . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  6

5. - Lcngth of f i rst t \ \o scgments of mctatarsi
> rcst: cyc rcmnanl present; paramercs
u  i r h  l ong  ap i ca l  l obe  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . .  N. pulpa Watts and Humphrcys

- kngth of first two segments of metatarsi
=< rest; wlthout eye rcmnanl; parameres

u  i t h  s rn . r l l  ap i r J l  l , ' h c  . . . . .  .  . .  . .  .  . .  .
. . . . . . . .  N. nrorgari Watts and Humphrcys

Lcngth => 2.9 nlm: cyc remnant preselrt ;
group of six spines close to base of
me s"l imur un hin,J e, lgc
...  N. 6igDellensis Walts and Hurlphrcys

l,cngth < 2.6 mm: $. i th or without eye
rcmnant: spincs on mcsolcmur sprcad out
along hind edge or i frcstr ictcd to basc lour
o r  l ewe r  . . . . . . . . - - . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

' 7

Row oflargcr punclurcs adjaccnt to suture;
me ta t rochan te rs  rounded  . . . . . . . . . . . . . . . . . . . . .  i l
\ v i t hou t  su tu ra l  punc tu res .
nlctalrochanlcrs blunl iy poinlcd .. . . . . . . . .  y

I  enF lh  : . 2 .  1 .1  rnm:  u  i t h  e )e  remnrn .  . .
N. vindarraensis Watts and Humphreys
I-ength 1.3 1.5 mm: \. \ ' i thout cyc rcmnant
.. . . . .  N. lapostaae Watts and Humph.cys

Apical scgnrcnt of antcnna approximately
thc samc sizc as pcnult imate, segmcnts 3
and.1 subequal: pro- and mesotarsi strongly
t rpanJ. J. .rppror. imJtL l)  cqurl in i i , /c
.. . . . . . . . . . .  N i  rr idess us tf tal laersls sp. nov.
Apical segmcnt oIanlennae approximatcly
1.5x length of penult imate. segment 3 >
segmenl4; prota$us modcratcly or wcakly
ex f . r nJed .  n l u .h  n r , r r e  \ o  I h i n  n r r ' \ o t J r \ i

l 0

Mcsofcrnul*, i th four to f ive spines spre{d
uu t  t l ung  h ind  cJUc  i t t  ha ' a l  h . r 11 . . . . . . .  . .
. . . .-- . . . .- .  Nirr idessus rndiarreisi .r  sp. nov.
Mcsolcmur \\ , i th lwo to four strong spines
clustered on hind edge close 10 basc.. I  l

l \ {csofcmur wlth four spines near hase:
. ( ' gm( ' r t t .  . 2  l n r l  J  o f . r r r r enn re  . i r n i l a r  i n
sizc. apical segmcnt approximately l .5x
penuhima(c in lcngth .. . . . . . . . . .  Nirndesrus

cr.reensis Watts and IJumphreys
Mesofemur with two to thrcc strong spincs
on hrnd edge near base: scgmctrt 2 of
antcnna largc and oval, scgmcnt 3 much
sma l l e r  and  t h i nne r ,  l p i ca l  segmen t
a fpn 'aJh ing  2 \  l enE th  o f  l enu l l im i r l c  . .

' ' , ' . , ' . , ' - . . ' . . ' . . ' . . ' . . ' ' . . ' . . ' ' . . , . ,  l 2

N'lesotcmur with two strong spines on
hind cdge ncar basc; apical segment of
paramere with two fingcr-likc projcctions
........ N i r r ide s s us p i nnr.rclesenris sp. nov
Mcsofcmur with thrcc strong spines on
hind edge near base; apical scgmcnt of
paramere with one finger-like projcction

l 3
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13. Apical lobe ofparamere overlapping rest
of apical scgmcnt; ccntral lobe pointed;
proldr\us weal. \ imilar in rizc to mcsolarsi:
segment 3 of antenna >> segment 4 in
lcngt|1y'rrridcssusfritLn q e//ensir sf . nov.

- Apical lobe of paramcre well scparatcd
from rest of apical segment; central lobe
blunt attip;scgment 3 ofantenna> segment
4  in  length ;  p ro ta rsus  modera te ly
expanded,  mesotarsus  less  so  . . . . . . . . . . . . .
Nirridessus hinkleri'l.l atts and Humphreys

14. - Pro- and mesotarsi strongly expanded;
ap ica l  four  seSments  o f  an tennae
noticeably thinner than others................

. . . .  . . . .  T j i r rudes :u :
ma qn i f i r  u  s  Wat ls  and Humphrey '

- Pro- and mcsotarsi only moderately
expanded:  ap ica l  four  scgmcnts  o f
antennae not narrower than others..... l5

15 .  -  Length  >  3 .8  mm;  pronotum a  l i t t le
narTower  than e ly t ra . . . . . . . . . . . . . . . . . . . . . . . .  . .  l6

- Length < 3.8 mm; pronotum wider than
e ly t ra . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . .  T j  i r tu t les  sus
eberhard i  Wat ts  and Humphreys

16. - Metatrochanters rounded at tip; ccntral
lobc of aedeagus straight, tip pointcd;
u i t h  s m a l l  e 1 e  r e m n a n t  . . . . . . . . . . . . . . . . . . . . . . . . . .
......... Tjirtudessus raesideensis sp nor.

- Metatrochantcrs pointed at tip; centrallobc
ofaedeagus twistcd, t ip krobbed; without
eye remnant
Tjirtudessus hahni \Natts and Humphreys

Tjirtudessus Watts and Humphreys, 1999

Tjirtudessus raesde€nsrs sp. nov.
(Figs l-7)

Types
Itolo\'pet m. 'BES 8354, Salt Wcll, Lake

Mason Station, 2'7 "32'24" S, I 19"37'2'l " E, 24/6100,
coll W. F. Humphreys, S. Hinze' in spirit, WAM
2'7 60r.

Para6,pes: 32, as for holotype. 19 SAMA. 13
WAM 21602-2'1615; 22, diuo cxcept 'BES

8355 ' ,  10  SAMA,  12  WAM 21616-216271 2 ,
ditto except 'BES 8350', SAMA.

Description ( )mber examined, 5?)
Habitus. Length 3.5 4.0 mm; relatively flat,

weakly constricted at junction of pronotum/
e ly t ra :  un i fo rmly  l igh t  tes taccous ;  h indwing
vcstigial, about half length of elytron.

Head.  Nar rower  than e ly t ra ;  smooth ,
reticulation very weak, punctures sparsc, very
small; subparallel in postcrior half, widest just
behind eye rcmnant; cyc remnant reduced to
nauowly-oval structure. Antcnna relatively stout;
basal two segments cylindrical, third segment as
long but narrower and narrowing towards base,
next seven subequal but becoming progressively
shor te r ,  ap ica l  segment  a  b i t  longcr  than
penultimatc; each segment, except segment I,
with some very small setac on inside apically (Fig.
7). Maxillary palpus elongate, apical segment a
litt le shoner than segments I to 3 combined,
oblique row of long setae on outer side, t ip
truncated. Labial palpus elongate, apical two
segmcnts subequal, tip weakly bifid, penultimate
segment with two setae near tip (Fig. 6).

Pronotum.  A lmost  as  w ide  as  e ly t ra i
ante.iolateral angles projecting strongly forward;
base quite strongly nanowed, posterolateral angles
acute; smooth, with sparse, very weak puncturcs
and a row of stronger punctures along front
margin; basal plicae moderately markcd, straight,
rcaching to about halfway along pronotum,
slightly excavated inwards; with row of long setae
laterally, dense. towards front.

E l ) l r . r .  Not  fuscd ,  lack ing  inner  r idgcs ;
clongate, widest behind middle, smooth, sparsely
covered with very small punctures, row of wideiy
spaced larger punctures close to inner edge;
numerous setiferous micropunctures towards apex
and ncar base; row of long setae near lateral cdgc,
a few additional larger punctures with long setae,
more frcquent towards sides. Epipleuron broad in
anterior f ifth, then rapidly narrowing to be
virlually absent over rest of elytron.

Ventral surface. Prothoracic process strongly
nar rowed between coxae,  no t  reach ing
mesostemum, apical half narrow, almost parallel-
sidcd, strongly arched in lateral view with highest
po in t  (v iewed vent ra l l y )  be tween coxae.
Mesocoxae in contact at midline. Metastemum
sharpl) lr iangular in fronr in midline. wings very
narrow, broadly rounded in midline behind.
Metacoxa l  p la tes  la rge ,  metacoxa l  l ines
moderately widely spaced, reaching to about
halfway to metastemum, evenly divcrging; a few
small sctac-bearing puncturcs towards midlinc;
closely adpressed to nrst abdominal ventrite. First
and second ventrites fused, sutural lines distinct
towards midline, becoming indistinct laterally,
ventritcs 3 to 5 mobile, sparsely covered with
small seta-bearing punctures, ventrites 3 and 4
with a long ccntral seta or bunch of long setae.

/-eg.r. Protibia relatively narrow, inner edge
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EGURES l-?. Tjirtudessus raesi.leensis: l,
paramere; 4. mesotrochan(er and mesofemur;
Scale bar represents I mm.
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latcral view of central lobe of aedeagus; 2, ditto dorsal view; 3,
5, metatrocbante. and melafemur; 6, labial palpus; 7, dorsal view.

\
tsJa
6

straight, outer edge bowed. widest past middle
where it is about 3x its basal width; protarsi
expanded, first segment broad narrowing at base,
second segment a little nanower about one-third
length of first, third segment as long as first but
much narrower and very deeply bif id, fourth
segment very small and hidden within lobes of
th i rd  segment ,  ap ica l  segment  nar .ow,
cylindrical, about length of third, segments I to
3 with very dense covering of adhesive setaei
claws short and simple. Mesotrochanter elongatc
with row of sctae on inner edgc; mesofcmur with
row of eight to nine relatively weak setae along
hind edge in basal half (Fig.4); mesotarsi similar
to protarsi. Metatrochanter tip rounded (Fig. 5);
mctafemur elongate, lacking spines; metatibia
s t rong ly  curved,  w iden ing  towards  apex ;
metatarsi elongate, basal segment longest, apical
segment much longer than fourth, segments I
and 2 in combination about as long as others;
claws weak.

Male. Antennae a l itt le stouter; pro- and
mesotarsi a little stouter. Median lobe of aedeacus

variable in width along shaft, tip bluntly pointed;
paramere broad, apical segment with long, narrow,
apical lobe wcll scparated frcm rest of segment
(Figs 1 3).

E+*molo$'
Named after the palaeodrainage system in

which it was collected.

Renarks
In sizc and in thc rclativcly na[ow pronotum,

T. raesideensis most nearly resembles T. halri
but differs from this species in the more gracile
fo re-  and mid legs ,  th inner  an tennae,  more
rounded tips to the metatrochanters and the
prcsencc of a small cyc rcmnant which is absent
in T. hthni. ' l  he acdeagi of the two species are
quite different. It is smaller than T. magnificus
with a naffowcr prothorax and much weaker pro-
and mesotarsi. Tjirtudessus eberhardi is a little
smaller with a broad pronotum and differcnt
acocagus.
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riangular to oval area beneath head. Antenna
relatively stout; basal segment cylindrical, second
wcakly ovoid, third segmcnt about same length
but narrower al base, fourth slightly smaller, next
six subequal, apical segment a bit longer and
slightly narower than pcnultimate; each scgmcnt,
except segments I and 4, with some very small
setae on inside apically (Fig. 14). Maxil lary
palpus, elongate, apical segment large, about
length of segments I to 3 combined, an oblique
row of long setae on outer side near tip, t ip
truncated. Labial palpus moderate, apical segment
longer  tha t  penu l t imate ,  t ip  weak ly  b i f id ,
penultimate segment with small papilla near tip
bearing two setae Gig. l3).

Pronotum.  Broad,  as  w ide  as  e ly t ra ;
antedolateral angles projecting strongly forward;
base moderately strongly narrowed, posterolateral
angles acute; smooth, with sparse, very weak
punctures more numerous towards the front
margin; basal plicae very weak, slanting inwards,
reaching to about halfway along pronotum,
slightly excavated inwards; with row of long setae
laterally, denser towards front.

NirrrZesszs Watts and Humphreys, 1999

Nir/idessus chqllaensis sp. nov.
(Figs 8 14)

T!pes
Holory-pe: m. 'BES 8319, Nyung well, Challa

Station, 27"59'18"S, I 18"31'03"8, 22/6/O0, coll
W. F. Humphreys, S. Hinze'. sl ide mounted, in
spirit, WAM 27668.

Parar*pes. l, as for holotype, WAM 27669;3,
'BES 8346,  Nyung we l l ,  Cha l la  S ta t ion ,
27 '59 '18 'S ,  118 '31 '03"8 ,  2316/00 ,  co l l  W.  F .
Humphreys, S. Hinze',2 SAMA, I WAM 27671.

Description (n]umber examined, 5)
Hobitus. Length 2.3-2.5 mm, relatively flat,

moderately constricted at junction of pronotunl/
elytra; unitbrmly l ight testaceous: hindwing
vestigial, about half length of elytron.

Head. Luge, nearly as wide as elytra; smooth,
weakly reticulate, a few small scattered punctures
more numerous near antennal bases; subparallel
in poste.ior half; eye remnant reduced to small

/ A
/ t l\> ll
8 9 1 0

1 3

1 2

I  i  l l  r
(  t l  r  i  r

v
FICURES 8-14. Ninidessus chollaensis: 8, lateral view of central lobe of aedeagus: 9, ditto dorsal viewl 10,
paramere; ll, mesotrochanter and mesofemuri 12, metatrochanter and metafemur; 13, labial palpus; 14, dorsal
vi€w. Scale bar represents I mm,
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tll,tra. Not fused but tightly closed, lacking
inner ridgesi clongate. widest behind middlc,
smooth. sparsely covered with scattcrcd puncturcs
lrrger larerall). row ol \mall serial puncturcs in
centre of elytron; setiferous micropunctures in
basal fifth; a few scattered puncturcs with long
sctae, morc frcqucnt towards sides and apex.
Epipleuron rather narrow in anterior fifth. then
rapidly narrowing to be vinually absent over rest
of elytron.

Ventral surface. Prothoracic process strongly
naarowed between coxae,  no t  reach ing
metasternum, apical half spatulate, strongly
arched in lateral view with highest point (viewed
vcntrally) betwccn coxac. Mcsocoxac nearly in
c o n t a c t  a t  m i d l i n e .  M c t a s t c r n u m  s h a r p l y
triangular in front in midlinc, wings very nanow,
broadly rounded in midline bchind. Metacoxal
p la tes  la rge ,  metacoxa l  l incs  weak,  w ide ly
spaced,  reach ing  to  about  ha l fway  to
metastemum, divcrging in anterior two-thirds;
virtually impunctate except for a few towa.ds
midline; closely adpressed to first abdominal
ventrite. First and second vcntrites fused, sutural
l ines distinct. ventrites 3 to 5 mobile, virtually
impunctate except for some small scta-bearing
punctures towards anterior edge of vcntritcs,
ventrites 3 and 4 wilh a long ccntral scta or
bunch of long setae.

l,egs. Protibia relatively narrow, edges straight,
widest near apex where it is about 3x its basal
w id th ;  p ro ta rs i  modera te ly  expanded.  f i rs t
scgment broadly oval, second segment as broad,
about onc{hird length of f irst, third segmenr as
long as first but narower and very deeply bifid,
fburth segment vcry small and hidden within lobes
of  th i rd  segment ,  ap ica l  segmenl  nar row,
cylindrical, about length of third. segments I to 3
with dense covcring of adhesive setae; claws shofi
and simple. Mesotrochanter oval with row of l lnc
sctac on inner edge towards apex: mesofelnur with
row of five to six relatively wcak sctae along hind
edge in basal half (Fig. l l); mesotarsi similar to
protarsi. Metatrochantcr wcakly pointed (Fig. l2);
metafemur elongate, lacking spines; metatibia
( u r v c d .  w i d c n i n g  t o w a r d \  a l e \ :  m c l J l i l r \ i
elongate, basal segment longcst, apical scgmcnt a
litt le longer than fourth, segments I rnd 2 in
combination about as long as others; claws weak.

Male. Antennae a l itt lc stoutcr; p.o- and
mesotarsi a little stouter. Mcdian lobe of aedeagus
quite broad, wcakly narrowing in apical quaner,
tjp blunti paramere broad, apical scgmcnt with
broad apical lobe folded over basal portion of
apical segment (Figs 8-10).

Et,-mobgt
Named a f te r  Cha l la  Pas tora l  S ta t ion .  the

luc : , t ion  o f  the  e . r l c re re  a rc r  i r r  u  h ich  i t  occur : .

Remarks
Nirridessus challaensis is a moderately large

spccies without a row of largc punctures adjacent
to the sulurc. It can bc rccogniscd by the row of
live relativcly weak (for NirnZessar) spincs on
the mesofemur, the relatively broad pro- and
mesotars i ,  and by  the  an tcnna wh ich  has
segments-including segments 3, 4 and the apical
onc --of approximately the same length.

Nirridessus fr laywellensrs sp. nov.
(F iss  l5 -21)

Types
Holor '-pe: m. 'BES 8379, Bore at Shearing

Qua(ers, Dcpot Springs Station,
27'55'50'5, 120'04'45"8, 2616/00, coll W. F.

Humphrcys, S. Hinze'in spirit, WAM 27628.
Parab^pes:2, as for holotype, I SAMA, I

WAM 2'1629, slide mounted: 4. 'BES 8401, Site
425, Depot Springs, 28'03'00"5, 12O"02'21"E.
2ul6/00, coll W. F. Humphreys, S. Hinze', 2
SAMA, 2 WAM 27630-27631; 3,. 'BES 1'l.106.
F r i d a y  W e l l ,  D e p o t  S p r i n g s ,  2 8 ' 0 3 ' 3 6 ' S .
120'04'03'E,28/6/00. coll W. F. Humphreys, S.
Hinze', 2 SAMA, 1 WAM 27632, slide mounted.

Atlditional specimen: 1, f., 'BES 8374 Gums
Well Depol Snring SAMA. This specimen nrrr
also bclong to this species but a male is needed to
confim the identification.

Description (numbcr examined, l0)
Habitus. Length 1.7-1.8 mm: relativcly flat.

stronSly constrictcd at junction of pronotum/
e ly t ra i  un i fo rmly  l igh t  tes taceous;  h indwing
vcsligial, about quarter length of clytron.

Head. Relatively small. narrower than elytra;
\mooth .  wca l l )  rc t i (u ld tc .  a lmnst  imf 'unc t l t c :
subparallel in posterior half; sides with dark
suture in middlc near anterior edge. Antenna
relatively stout; basal segrnent cylindrical, second
large, oval, third segment almost as long, much
nar rower ,  nar rowing  towards  base,  ncx t  s ix
subequal. apical segment about twice as long as
pcnultimate; each segment, other than I and 4,
with some vcry small setae on inside apically (Fig.
2 l ) .  Max i l la ry  pa lpus  th in ,  c longate ,  ap ica l
scgment large, a little shorter than segmcnts 1 to 3
combined, oblique row of long setae on outer side
near tip, tip truncated. Labial palpus moderate,
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FIGURES 15-21. Nirridessus fridaywellensrs: 15, lateral view of central lobe of aedeagus; 16, ditto dorsal view;
17, paramere; 18, mesotrochanter and mesofemur; 19, metatrochanter and metafemur; 20, labial palpus; 21, dorsal
view. Scale bar represents I mm.
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apical segment longer than penultimate, t ip
weakly bifid, penultimate segment with small
papilla near tip bearing two setae (Fig. 20).

Pronotum. Narrower than elytra; anteriolateral
angles projecting strongly forward; base strongly
narrowed, posterolateral angles acute; smooth,
with very sparse, very weak punctures more
numerous towards the front margin; moderately
reticulate; basal plicae absent; with row of long
setae laterally, denser towards front.

Elytra. Not fused, lacking inner ridges;
elongate, widest behind middle, smooth, evenly
covered with sparse very small punctures, central
row of serial punctures hard to trace; some
setiferous micropunctures near apex and along
sutural line, very sparse or lacking at base; row of
long setae near lateral edge, a few additional
larger punctures with long setae, more frequent
towards sides; moderately reticulate. Epipleuron
broad in anterior fifth, then rapidly narrowing to
be virtually absent over rest ofelytron.

Ventral surface. Prothoracic process strongly
narrowed between coxae,  not  reaching
metastemum, apical half spatulate, strongly arched
in lateral view with highest point (viewed
ventrally) between coxae. Mesocoxae in contact at
midline. Metastemum sharply triangular in front
in midline, wings very narrow, broadly rounded in
midline behind. Metacoxal plates large, metacoxal
lines absent; virtually impunctate; moderately
reticulate; closely adpressed to first abdominal
ventrite. First and second ventrites fused, sutural
lines distinct, ventrites 3 to 5 mobile. virtuallv
impunctate except for ventrites 3 and 4 with a
long central seta or bunch of long setae.

lzgs. Protibia relatively narrow, edges straight,
evenly diverging, widest at apex where it is about
4x its basal width; protarsi little expanded, first
segment oval, second segment as wide as about
one-half length of first, third segment as long as
first and as wide, deeply bifid, fourth segment
very small and hidden within lobes of third

t l  \ :  \
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segmcnt, apical segment narrow, cylindrical,
about twice length of third, segments 1 to 3 with a
few adhesive setae; claws short and simple.
Mesotrochantcr elongate oval with a lew flne
setac on inner edSe; mesofemur with three strong
setae/spines on hind edgc close to base (Fig. 18);
mesotarsi similar to protarsi. Metatrochanter
weakly pointed (Fig. 19); metafcmur clongate,
lack ing  sp ines ;  meta t ib ia  s t rong ly  curved,
widening towards apex; metatarsi elongate, basal
segment longest, apical segment a l itt le longer
than founh, segments l and 2 in combination
about as long as othersi claws weak.

Male. Antennae a l itt le stouter; pro- and
mesotarsi a little stouter. Median lobe of aedcagus
relatively widc, nanowing rapidly in apical quarter
into a long thin tipi paramere broad, apical
segment with narow, curved, apical lobe not, or
only marginally, overlapping basal portion of
apical segment (Figs 15-17).

&)'mologl
Named after one of the wclls in which it occurs.

Remarks
Nirridessus fridaywellensis is a small

Nirridessus with elytron lacking a row oi serial
punctures- It can be separated from similar species
by the lack of pronotal plicae, three spines on th€
mesofemur and the form of the aedeagus.

Nirridessus masonensi! sp. nov.
(Figs 22-28)

T) pes
Holotype. m. 'BES 8357, Salt Well. Lake

Mason Station, 27'32'21" S, 1 19"3'7'2'7 " E. 24/6/00,
coll W. F. Humphrcys, S. Hinze', sl ide mountcd,
wAM 27633.

Parar)*pes: 36, as for holotypc, 16 SAMA, 20
WAl'{ 2'7634-21653; 13, as for holotype except
'BES 8356,  WAM 2 '7  654-2 '1666;  1 ,  as  fo r
ho lo type except 'BES 8354 ' ,  WAM 27667;8 ,  as
fbr holotypc cxcept for 'BES 8351', SAMA.

Description (nrnber examincd, 59)
Habius. Length 1.6-1.9 mm; relativcly j1at,

moderatcly strongly constricted at . junction of
p ronotum/e ly t ra ;  un i fo rmly  l igh t  tes taceous:
hindwing vestigial, a bit over half lcngth ol
elytron (Fig. 28).

Head.  Nar rower  than e ly t ra ;  smooth ,
reticulation very wcak, a few sparse small setae-
bea.ing punctures; subparallel in posterior half;

C.  H .  S .  WATTS &  W.  F  HUMPHREYS

eye remnant rcduced to single dark suturc in
middle near anterior cdgc. Antcnna relatively
stout; basal segmcnt cylindrical, second largc.
o\al. third segnrent rhoncr. narr,rrrer. narroqing
towards base. founh smaller, more parallcl-sided,
ncxt six subcqual. apical segment about twice
lcngth of penultimate; each segment, except
segments 1 and 4, with some very small setae on
ins ide  ap ica l l y  (F ig .  28) .  Max i l la .y  pa lpus
elongate, apical segment large. a l itt le lonSer than
segments I to 3 combined. a diagonal row of long
setae on outer side, tip truncated. Labial palpus
moderate, apical segment longer than penultimate,
tip weakly bif id, pcnultimate segment with small
bulge ncar tip bearing two setae (F'ig. 27).

Pronotum.  A  l i t t le  nar rower  than e ly t ra l
ante.iolateral angles projectinS strongly forward;
base quite strongly narrowed, postcrolateral angles
acute; smooth, with sparse, weak punctures more
numerous towards front margin; basal plicae
weak, reaching to about halfway along pronotum,
slanting slightly inwards; with row of long setae
laterally, denser towards front.

Elllra. Not fused but tightly closed, lacking
inner ridges; elongate, widest behind middle,
smooth ,  sparse ly  covered w i th  very  smal l
puncturcs, a row of serial punctures in middle of
each elytron; setilerous micropunctures in basal
fifth and near apex; row of long sctac near lateral
edge; a fcw additional larger puncturcs with Iong
setae, more irequent towa.ds sides. Epipleuron
bro;rd in anlerior f i i th. then rapidly narrowing lo
be virtually absent over rest of elytron.

Ventral surface. Prothoracic ptocess strongly
nar rowed between coxae.  no t  rcach ing
nretastemum, apical half spatulatc, strongly arched
in  la te ra l  v iew w i th  h ighes t  po in t  (v iewed
\cntrall) r bclqccn coxac. Mesocoxae in (onta(t Jt
midline. Metastemum bluntly triangular in front
in midlinc, wings very narrow, broadly roundcd in
midline behind. Metacoxal plates large. metacoxal
lines very weak. widcly spaced, reaching to about
halfway to metasternum, diverging weakly in
anterior third: vinually without punclurcs cxccpt
for a tew near midline: closely adprcsscd to first
abdominal vcntrite. First rDd second ventrites
fuscd, sutural l inc distinct in inncr hall. ventrites
3 to 5 mobile. sparsely covered with small seta-
bearing punctures, ventrites 3 and 4 with a long
central seta or bunch of IonS sctae.

l,e6s. Protibia relatively narrow. inncr cdge
straight, outer edge bowcd, widest past middlc
whcrc it is about 3x its basal width; protarsi
weakly expanded. first segment reticulate, sccond
segment as broad, about onc-half length of first,
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third segment as long as first and as wide,
moderately bifid, fourth segment very small and
hidden within lobes of third segment, apical
segrnent comparatively stout, cylindrical, about
1.5x length of third, segments 1 to 3 with covering
of  adhesive setae;  c laws shor t  and s imple.
Mesotrochanter elongate-oval with one or two
weak setae on inner edge; mesofemur with row of
six to seven strong setae/spines along hind edge in
basal half (Fig. 25); mesotarsi similar to protarsi.
Metatrochanter  b lunt ly  pointed (F ig.  26) ;
metafemur elongate, lacking spines; metatibia
strongly curved, widening towards apex; metatarsi
elongate, basal segment longest, apical segment a
little longer than fourth, segments 1 and 2 in
combination about as long as others; claws weak.

MaIe. Antennae a little stouter; pro- and
mesotarsi a little stouter. Median lobe of aedeagus
relatively wide, narrowing in apical quarter to
blunt tip; paramere broad, apical segment with
pronounced, narrow, apical lobe well separated
from rest of apical segment (Figs 22-24).

26

FICURES 22-28. Nirridessus masonensir. 22, lateral view of central lobe of aedeagus; 23, ditto dorsal view: 24,
paramere; 25, mesotrochanter and mesofemur; 26, metatrochanter and metafemur; 2'1,labial palpus; 28, dorsal
view. Scale bar represents I mm.

Erymology
Named after the type location.

Remnrks
Nirridessus masonensis is a small Nirridessus

with the elyhon lacking a row of large sutural
punctures. It can be recognised by the relatively
numerous wel l  spread out  sp ines on the
mesofemur, obsolete lateral portion of the suture
between the first and the second ventrite, and the
long apical lobe to the paramere, which is well
separated from the rest of the apical segment.

Nirride ss us pinnacles e ns is sp. nov.
(Figs 29-35)

Type
Holorype: m. 'BES 8397, Site 432, Pinnacles

Station, 28"15'27"5, 120"07'37"8, 2816/00, coll
W. F. Humphreys, S. Hinze', slide mounted,
wA.NL27672.
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Description (number examined, l)
Habi tus.  Length 1.5 mm; re lat ive ly  f la t ,

strongly constricted at junction of pronotum/
elytra; uniformly l ight testaceous; hindwing
vestigial, about half length of elytron.

Head. Moderate, narrower than elytra; smooth,
virmally without reticulation, virtually impunctate;
subparallel in posterior hali widest just behind
eye remnant; eye remnant reduced to broad dark
suture in middle near anterior edge. Antenna
stout; basal segment cylindrical, second almost
round, third shorter, thinner, narrower at base,
fourth about half length of third, next six
subequal, apical segment twice as long as
penultimate; each segment, except segments I and
4, with some very small setae on inside apically
(Fig. 35). Maxil lary palpus, elongate, apical
segment large, a little longer than segments I to 3
combined, an oblique row of long setae on outer
side towards tip, tip truncated. Labial palpus with
apical segment longer than penultimate, tip
weakly bifid, penultimate segment with small
bulge near tip bearing two setae (Fig. 3a).

Pronotum. About as wide as elvtra:

anteriolateral angles projecting strongly forward;
base quite strongly narrowed, posterolateral angles
acute; smooth, virtually impunctate; basal plicae
absent (or at least not traceable on mounted
specimen); with some long setae laterally, denser
towards front.

Ely t ra.  Not  fused,  lack ing inner  r idges;
elongate, widest behind middle, smooth, weakly
reticulate, very sparsely covered with small
punctures, row of serial punctures in centre of
elytron; setiferous micropunctures at apex, base
and near suture; row of long setae near lateral
edge, a few additional larger punctures with long
setae, more frequent towards sides. Epipleuron
broad in anterior fifth, then rapidly narrowing to
be virtually absent over rest of elytron.

Ventral surface. Prothoracic process strongly
narrowed between coxae,  not  reaching
metasternum, apical half triangular, strongly
arched in lateral view with highest point (viewed
ventrally) between coxae. Mesocoxae in contact at
midline. Metasternum sharply triangular in front
in midline, wings very narrow, broadly rounded in
midline behind. Metacoxal plates large, metacoxal
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FICURES 29-35. Nirridessus pinnaclesensis:. 29, lateral view of central lobe of aedeagus; 30, ditto dorsal view;
31, paramere; 32, mesotrochanter and mesofemur; 33, metatrochanter and metafemur; 34, labial palpus; 35, dorsal
view. Scale bar represents I mm.

33
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lines long. moderate, widely spaced, reaching to
about halfway to metastemum, weakly diverging;
sparse ly  covered w i th  smal l  se tae-bear ing
punctures; closely adpressed to lirst abdominal
ventrite. First and second ventrites f'used, sutural
l ines  d is t inc t ,  ven t r i tes  3  to  5  mob i le ,  very
sparse ly  covered w i th  smal l  se ta -bear ing
punctures, ventrites 3 and 4 with a long central
seta or bunch of long setae.

legs. Protibia relatively broad, inner edges
straight, widest past middle where it is about 3x
its ba.,al width: protarsi weakly expanded, first
segment broadly oval, somcwhat asymmct.ical
with outer side less expanded, second segment
broad about one-half length of first, third segment
as long and wide, quite deeply bif id, fourth
segment small ard hidden within lobes of third
segment, apical segment narrow, cylindrical,
about twice length of third, segments I to 3 with
some adhesive setae: claws shon and simple.
Mesotrochanter elongate with a few fine sctac on
inner edge; mesofemur with row of 2 very strong
setae/spines on hind edge close to base (Fig. 32);
m e s o t a r s i  I e s s  e r p a n d e d  l h a n  p r o t a r s i .
Metatrochanter tip rounded (Fig. 33); metafemur
elongate, row of small spines near inner edge;
mctatibia strongly curved, widening towards apex;
metatarsi elongate, basal segment longest, apical
segment a little longcr than fbunh, segments I
and 2 in combination about as long as others;
claws weak.

M.tle. Median lobe of aedeagus broad, apical
quarter beaklike; paramere short, broad, apical
segment formed into two long narrow lobes (Figs
29 31).

Etymologl"
Named after the Pinnacles Pastoral Station on

which the specimens were found.

Remarks
Only one specimen is known of this small

Nirridessus. Distinctive characters are the unusual
beak-shaped central lobe to the aedeagus and two
long lobes at the tip of the paramere, only two
spines at the base of the mesofemur and shon,
stout antennae with a relatively long apical
segment.

Nirripirti gen. nov .

D ia g no s i s/ De s c r i p t i o n
Elongate-oval, rclativcly fl at; eyeless; uniformly

light testaceousl surface rcticulatc, meshes small,

relatively eveni puncturcs small, spa.se; scutellum
not  r  i s ib le  dorsa l l y .  Pro .  and mcsotars i
pseudotetramenous; metatrochanters almost
completely cxposcd, metafemur narrow, impunctate,
metatibia relatively even in width. Pronotal process
strongly arched, not reaching mesosternum:
mesocoxae meeting. Male with one segmented
parameres; centnl lobe of aedeagus simple.

Remarks
We place this genus in the Hydroporini on the

strength of its relatively small size, lack of visible
scutellum, straight even-width hind tibia, simple
hind tarsi, simple even-sized hind claws, rclatively
narrow pronotal process, and single segmented
parameres.

I ts  re la t ionsh ips  w i th in  the  Aus t ra l ian
Hydropor in i  a re  no t  obv ious .  I t s
pseudotetramgnous pro- and mesotarsi would
seem to rule otJl Stemopriscus and Necterosotal
likewise, the shape of and lack of punctation on
the metafemur would rule out Megaporus,
Antiporus, Tiporus and, Sekaliponrr. By default as
much as anything, we tentatively suggest that its
s is te r  genus  cou ld  be  Pd lo . r le r .  I t s  s t rong
re t icu la t ion ,  e longate  f la t tened shape and
reldtively srmple aedeagus re\emble some species
in this genus but other characters, such as the
elongate hind legs and lack of a basal epipleural
s t r ia  on  the  e ly t ra ,  negate  any  obv ious
relationship. A proper cladistic study, coupled
with biochemical studies, wil l be needed to
adequately determine its relations with other
Australian genera.

Er*moloEl
Western Desen Language; Nini-nirri, beetle

and pini, welVshaft.

Type species
Nirripirti hinzeae sp. nay.

Ninipirti hinzeae sp. nov .

Types
Holo4^pe: m. 'BES 8404, Friday Well, Depot

Springs, 28"03'36"5, 120'04'03"E, 2816/00, coll
W. F. Humphreys, S. Hinze' in spirit, WAM
216',73.

Paratypest 3, as for holotypc, WAjll 2'76'74-
2 ' 7 6 1 6 : 1 6 , ' B E S  8 4 0 5 ,  F r i d a y  W e l l ,  D e p o t
Springs, 28"03'36"5, 120"04'03^8, 28/6/00, coll
W. F. Humphreys, S. Hinze', l0 SAMA, 6 WAM
2'/ 617 -27 682.
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Description (number examined, 20)
Habi tus.  Length 2.8-3.0 mm; e longate,

relatively flat, slightly depressed in sutural region
weakly constricted at junction of pronotum/elytra;
uniformly light testaceous; hindwing vestigial,
reduced to tiny flap.

Head. Large, nearly as wide as elytra; smooth,
moderately strong reticulation with small even
meshes, virtually impunctate except a few near
antennae bases; subparallel in posterior half; eye
remnant reduced to a dark suture in middle near
anterior edge. Antennal segments 3 to 5 thinner
than rest, apical segment a bit longer and narrower
than penultimate, each segment with some very
small setae on inside apically (Fig. 39). Maxillary
palpus elongate, apical segment longer than
penultimate segment, some long setae towards
apex of segments. Labial palpus with apical two
segments subequal, tip weakly bifid.

Pronotum. Narrower than elytra; anteriolateral
angles pro ject ing st rongly forward;  base
moderately narrowed, posterolateral angles
obtuse;  qui te s t rongly ret icu late,  v i r tual ly
impunctate except towards front margin; some
long setae at edge towards front.

Elytra. Not fused, lacking inner ridges;

elongate, widest behind middle, smooth, covered
with fine reticulation; a few scattered small
punctures, several rows of widely spaced small
punctures: setiferous micropunctures at base, apex
and along suture line, a few additional larger
punctures with long setae, more frequent towards
sides. Epipleuron very weakly differentiated from
rest of elytron, broad in anterior quarter, then
gradually narrowing to middle, virtually absent
over rest of elytron.

Ventral surface. Prothoracic process strongly
narrowed between coxae,  not  reaching
metastemum, apical half spaiulate, strongly arched
in lateral view with highest point (viewed
ventrally) between coxae. Mesocoxae in contact at
midline. Metastemum bluntly pointed in front in
midline, wings very narrow, rather narrowly
rounded in midline behind. Metacoxal plates
large,  metacoxal  l ines absent ;  v i r tual ly
impunctate; closely adpressed to first abdominal
ventrite. First and second ventrites fused, sutural
lines distinct in inner half, indistinct laterally,
ventrites 3 to 5 mobile, virtually impunctate
except for a few long central seta or bunch of
long setae.

Iegs. Profemur with small peg-like stmcture on

36

FICURES 36-39. Ninipirti hinzeae:36, lateral view of
central lobe of aedeagus; 37, ditto dorsal view; 38,
piuamere; 39, dorsal view. Scale bar represents I mm.
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hind edge adjacent to protrochanter; protibia
narrow, widcst past middle where it is about 3x its
basal width; protarsi cxpandcd, f irst scgmcnl
broadly triangular, sccond segmcnt about onc-half
length of f irst, third segment as long as first,
dceply bif id, lburth scgmcnt very small and
hidden within lobes of third segment, apical
segment naffow, cylindrical, about length of third,
scgments I to 3 with dcnsc covcring of adhcsive
setae; claws short and simple. Mesot.ochanter
elonSate with a few fine setae at apex; mesofemur
with row of four to five strong setae/spines along
hind cdgc in basal half; mesotarsi similar to
protarsi. Metatrochantcr clongatc/oval; mctafcmur
elongate. lacking spines; metatibia weakly curved,
approx imate ly  the  same wid th  th roughout ;
metatarsi elonSlate, basal and apical segments
longes t ,  subequa l ,  segments  1  and 2  in
combination much shorter than others; segments 2
to 5 without spines othcr than at apex; claws
weak.

Male. Little difference from female. Median

lobe of aedeagus narrowing rapidly in apical
quartcr; paramc.c broad at base, apical half thin,
tip with a bunch of long sctae. (Figs 36 38).

Er^molog)"
Namcd aftcr Susan Hinze, thc co-collector of

thc specimens.

DISCUSSIoN

Site characteristics aul associated faurn
Thc matcrial trcatcd here represents the results

of sampling from 89 sites, of which 44 were
narrow tube bores and 45 were open pastoral
wells. Thirteen of these sampling sites yielded
Dytiscidae, seven from wells and six from bores
(Fig. 40). Both Amphipoda and Ostracoda werc
taken from 19 sites, and Copepoda (cyclopoid and
haryacticod) from 12 sitcs. All Dytiscidae were
taken from calcrete aquifers. The dytiscids occur
in a stygal assemblage that includes othcr dytiscid

FIGURE 40. Map showing the distribution of stygobitic species of dytiscids in Australia. Numbers denore: I,
Austin Downs: 2, Cue; 3, Challa nonhl 4, Paroo; 5, Lake Violet: 6, NE Lale Way: 7, Hinkler Well; 8, Mounl
Windarra: 9, Lale Mason north; 10, Depot SprinBs north; I I, Depo( Springs south: 12, Pinnacles. Oullined areas
denote undifferentialed sediments in the palaeodminage channels, while shaded areas denote calcrete. The northerly
trending dotted line denotcs thc divide between the Indian Ocean and inland drainages (Beard 1998). Drawn from
Ccological Survcy (1989).
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TABLE L Taxa taken from the samc wclls as thc dvtiscid sDecies

Dytiscid sp€cies S) mprtr ic t f , \a

N irride s sus challaens is
N irr ide s s us fr idayw e I L e n s is

Nirridessus masonensis
NinidessLs pinnaclerensis

Tjirtudessus raesideensis
Nirripirri hinzeae

Amphipoda, Ostracoda. Copepoda, verms
Nirripirti hinzeae, Afiphipoda. Ostracod. Copepoda, Balhyncllacea. verms
Tj irtude ssus rae tiid? e nsis. Amphipoda, Copepoda

Nirridesv$ mason.nsis. Amphipoda, Copepoda
Niffidessus fridaf\|ellerflr. Amphipoda, Ostracoda, Copepoda.

spec ies ,  amph ipods ,  ba thne l l id  syncar ids ,
ostracods, cyclopoid and harpacticod copcpods,
and phreodrilid oligochaetes whose diversity has
yet to be examined (Table l). In other calcrete
aquifers of the Weslern Shield of Australia.
sympctry of conseners of various cru\lacesn\ i\
common (Bradbury 2000).

Water qualit!*
The elecfical conductivity of the watcr from

which the Dytiscidae were recorded varied from
3.9 to 12.3 ms/cm, a salinity of approximatcly
2.3-?.3 g/L total dissolved solids (Table 2). While
these waters are saline, they do not approach the
high salinity, around 22 g/L, found near Lake Way
(Watts & Humphreys 2000). However, thc surface
wate. may have been diluted by fresh water owing
to unusually high rainfall in the six months prior
to  sampl ing ;  sha l low ca lc re te  aqu i fe rs  a re
responsive to periodic recharge through the karst
and may exhibit marked changes in both water

levcl and salinity (Watts & Humph.cys 2000). The
pH and oxygen lcvcis wcrc within the range
previously recorded for the stygobit Dytiscidae
(Watts & Humphreys 2000).

Distribution
The genera l  geo log ica l ,  c l imat ic  and

biogcographical setting of the fauna discussed
here is described elsewhere (Humphreys 1999.
2001; Watts & Humphreys 1999,2000). Dytiscid
specimens were collected from five separate
calcrctc deposits (Table 3): I, Challa north; 2,
Lake Mason north: 3, Depot Springs north; 4,
Dcpot Sp.ings south; and 5, Pinnacles. Site I is
located in the Austin palaeodrainage tbat drains
towards the Indian Ocean and is pan of the upper
Murchison catchment lying to the east of Lake
Austin. The other sites were from the inland'
draining Raeside palaeodrainage that l ies to the
south of the Carcy palaeodrainage, from which it
has been entirely separated since at least the

TABLE 2. Physicochemical measurements of water rt some dyLiscid siles

Date Conductivity
(mS/cm)

Temp pH
fc)

O- Dcplh lo/of Dyu.crd\ pre\enr
(E ) water (m)

Friday Well
2816100 5.2 15.1

Sah Wcll, Late Mason
24/6t00 12.3 18

ShearinS Quarte.s Bore, Depot Springs
26/6/00 6.8 22

Site 425, Depot Springs
2A6t$ 5.5 25

Nyung wcll, Challa Station
22t6/OO 3.9 20.4

Site 432, Pinnacles Station

7 .89

8.00

7 .3  8

'7.62

39c/" 2 .5 t1

5.5/0.56

1 .5 /9 .5

2.'t 0

1/2

4.5t36

Niffipirti hinz?ae sp. nolr'.
Nirridessus fridaywelleirir sp- nov.

Nirr l. nasonensi sp. noy.
?i raeridensrs sp. nov.

Nirril. fridqhcllensis sp. no\ .

Nirr l. friday*ellensis sp. nov.

Nirrid. challaensis sp. nov.

Nirri<1. pinnaclesensis sp. nov.28t6t00 | 1.4 24.5

39%
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TABLE 3. The dislribution of stygal species of dytiscids amongs{ discrete calcrele bodies (l 12) in rhe Yilgarn
dislricl of Western Australia. The separate palacodrainage syslems (A{) and the Indian Ocean and interior
drainages are indicated. Numbers denote the locations in FiB. 40. Common superscripts 1 { denote sympatric
sDecies

l l 3

Calcreted body Tjirtudess&s
Genus

Nirridessus Kintingka Ni, npilrr gcn. nov.

I Austin Downs
2 Cue

A. Western drainage: Austin palaeodrainag€

nngni|icusl
3 Challa north

B. Eartem drainage: Carey paleeodreinage
4 Paroo
5 Lake Violer
6 NE Lak€ Way hahni
7 Hinkler Well
8 Mounl Windana

C. Uastem drainage: Raeside palaeodrainage
9 Lake Mason north

bigbellensis

challaensk sp. nov.

undescribed sp.

hinkleri
\r in!|ar rae n s i sa lal o s taaea

m4Jorerui.r sp. nov.5
tildt'r'ellPnrir sp. nov.
fridayv'el lens is sp. nov.6
pinnaclesensis sp. noy .

kurutjutul

l0 Depot Springs north* -
I I Depol Springs south*
l2 Pinnaclcs

r.reridsnrir sp. nov.)

* Depol Springs nonh and Depot Springs soud are separate expressions of calcrete a! the surface but are considered
lo be a continuous cirlcrcte body by the pastoralist (M- Cavallaro, personal communication, 26 June 2000).

Crelaccous (Humphreys 1999 in press), and in
which thcre are many stygal dytiscid ra\a (Warts
& Humphreys 1999, 2000). The distdbution of
t&xa by calcrete body is shown in Table 3.

As found previously (Watts & Humphreys
1999,  2000) ,  cach spec ies  is  res t r i c ted  to  a
single calcrcte region (Table 3) and half the
s i  t e s  c o n t a i n  s y m p a t r i c  n o n , c o n g e n e r i c
Dytiscidae. Owing to the sparse sampling of
many spccies, a more detailed sampling oi these
aquifers would be expectcd to increase the
number of sites containing Dytiscidae, and may
show species to be morc *' idely distributed than
currently found.

The prcdiction of a much richer fauna of
stygobitic Dytiscidae in Westem Australia (Watts
and Humphreys 2000) has been tulfilled. Sincc
only about l07o of the major calc.ete deposits in
the palaeodrainage channels ol Wcstcm Australia
(Humphreys  1999)  have been sampled  fo r
stygofauna, it is likcly that numerous additional

subter ranean Dyt isc idae,  as  we l l  as  o the .
stygobitic taxa, especially Crustacea, remain to bc
di5covered in thc northem Yilgam region.

This paper reaffirms that the dytiscid fauna of
the Northcrn and Eastem Goldfields areas of the
Yilgam is uniquely diverse by world standards.
Molecular work has commenced to dete.mine the
odgins and cvolution of this diverse stygofauna.
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