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lhrcc nc\\ genera and f ive nelr spccics (Nnridc.t\ t t t  pur)a, N \ inLldrruen\i \ .  n )rr7r,,rrr,r ,".
Tj ir tudersus tb.thdnl i  rn,J Kint inNka kutut jutu) of srygobionl ic bcctlcs oi the ldInrl \ '
Dyriscidac. subfemil\ ,  Hydroporinle. tnbe Brdessrni.  from relat ivel]  \hal lo\\ ' .  calcrete aquifcrs
al Paroo neer Wllunr..rnd r l  Wind.rrr.r  near Lavedon in Western Austral ia. are descrihcd ind
tigured Llnd their relal ionship $ith other Bidessini discussed. Two dif lcrcnt spccics of hrdes\ine
lrrvrc *ere al\o col lected and arc dcscribcd and f igurcd. Thc specics are memhers of a | ich,
re.entlv discorered. fel ictual stygofruna, prcdominanlly ol Crustacea and Oligochacta.
inhabrl ing ralcretes lving ! long thc l inc ot thc Lakc Way Lakc CaJcy palaeodrir indge channei
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The presencc in hoth fresh aDd brackish $aters
o1 comrI)uni l ics of animals l iving in subterranean
water hodies is wcl l  known (BotosaneanLl 1986t
Marmonier et al.  1993). but thc prcsence of r ich
subtcrancan faunas. bolh aqualic and terrestr ial.
i n  a r i d  A u s l r a l i a  h a s  o n l y  r c c c n t l y  b c e n
es(abl ishcd ( l lumphre]-s 1993a. 1993b. 1993c. in
p r e s s  a ) .  a n d  t h c i f  d e r i v a t i o n  d e b a t a b l e
(Humphrcys in press c)

' Ihc 
Auslral ian aquatic svstem\ either contain

faunas  o f  p r cdominan t l y  mar i ne  de r i va t i on
inhabil ing anchial inc waters (Humphrcys 1993b.
rn prcss a. in prcss c: Yager and Humphrcys | 996:
P o o r e  a n d  H u m p h r e y s  1 9 9 2 ;  B r u c e  a n d
HuDphre)-s 1993: Bradburv and Wil l iams I997).
or faunas comprising predonrinantly lrcshwatcr
l ineages inhahit ing thc groundwater in the shicld
rcgions (Poore and Humphreys 1998: Humphrcys
in prcss ci Wilson and Kerblc in prcss). 

' fhc

faunas respectivcly appear to bc associut.d with
those of the Tethys sca (Humphreys 1993b. iD
press h, in pre'ss c: Yagcr and Humphre\s 1996)
and  Gondwana  (pe rhaps  Pangca :  Poo re  and
Humphrcys  1998 :  Humphrcys  i n  p r css  c ) .  We
rcpoll  here the discover\ of populat ions of t tve
ncw sfccics in thrcc ncw gcncra of Colcoptcrr
(Dv t i sc i dae .  Hyd ropo r i nae )  l i ! i ng  i n  ca l c r c t c
aquilcrs occurring along the l inc ol thc large Li lke
Wal Lakc Carev palacodrainagc channcl. Thc
dvtiscids ha\e bccn col lcctcd from Paroo. ncar
Wiluna. ancl from Windarra. c. 3,15 km to the
soulheast in central Wcstcm Austral ia \ lhere thev

occu r  i n  commun i t i c s  compr i s i ng  Svnca r i da .
A m p h i p o d a .  C o p c p o d a .  O s t r a c o d a  a n d
Oligochacta.

Abbreviations used
BIlS Prct ix for t ield numbers.

GSWA Prcl ix for Gcological Survev of Westcm
Austral ia monitoring borc numbcr.

OP  P rc f i x  f o r  p i ezomc tc r  numher  i n  t hc
Winda r ra  C r l c r c l c  Qua r r y  assoc ia ted
u,i th thc Murrin Mu.rin Nickel Cobalt
ProJect run by Anaconda Operations Pty
Ltd. (Dames.and M(Drc l99tl) .

SAMA South Auslral ian Muscum. Adelaide.
WAM Westem Austral ian Muscum. Pcrth.

)YSTENIAI ICS

Kry'Io Ar,sr R,qr-r,cr SprcrES OF S tyc; i)B()\Trc
BII)Esst\r

l .  -  Body length >3.0 mnl: pronotum wider
than el l tra (Fig. 6)i  pro(ibia bo\\ ' -shaped
(Frg.6).. .  Tj irndcssrrs eberlrardi sp. nov.

I lody lcngth < 3.0 mm; pronotum samc
\\ ' idlh or narro$er than cly(ra (Figs 3-5):
p .o l i b i a  t r i angu la r  (F igs  3  5 )  . . . . . . . . . . . . . . .  2

2 .  Body  l eng th  app rox ima te l y  1 .0  m ln .
su r l acc  s l r ong l !  r e t i cu la l c .  l egs  s tou t .
u, i thoul s\\ inrming hairs on fore and
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m i J l . g . ' f i g  r r

Kint ingka kurutjutu sp. rcv.

Boc i y  l cng th  >1 .2  mm.  sudac r ' a l  n l os t
with weak rct iculat ion. Ie-gs normal. al l
$ i t h  sw imn l i ng  ha i r s  (F igs .  3 -5 ) . . . . . . . . . . . . .

. . . . . . . . .  Ni rr l . / . .r .r  r  r .r  J

3 .  P r o n o l a l  p l i c a e  s t r o n g  $ i t h  i n w a r d
cxc { \  a t j on  s .  mc ta t roch rn t c r s  po in (ed .
basal 1\\o m!-tatarsal segrnents longer in
con ]b ina t i on  t han  ap i ca l  t h r cc  (F igs  3 .
1,1). . .  . . .  . . .  . . .  . . .  . . .  . . .  . .  .  . . .  .  . . .  .  ,V. 7rrr12a sp. nov.

- Pronolal pl icac $cak. area bctrveen thcm
u ' i t hou t  excav I t i ons .  mc la l r ochan te rs
roundcd, basal two segmcnts of melalarsi
in combin.rt ion cqual lo or shoner than
apical thrce (F' igs,1.7. 12. I  3 ) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1

,1 .  Body  l eng th  >  2 .0  mm:  . ye  remnan t

Scpa ra ted  f r on r  t hc  o thc r  cyc less  I l i dess in i
dcscribe'd hcrc bl i ts large size. r 'cry broad heacl
and  p rono tum.  \ - vcak  p rono la l  p l i cac  and
nlclacoxal l incs. and non-tr iangular shape of thc
protibiac.

Tjirtudessus eberhardi sp- nur.

D.s( r ipt ian (number r 'xa ined. 3) Col. Pl.  and
F i g s  6 .  l  l .  1 5 .

1 la r i t r . r .  I - cng th  3 .2 -3 .5  mm.  S t rong l v
cons t r i c l cd  a l  j unc l i on  o f  p rono lun ] / c l y t r a i
relat ivelv l la{: cyclcss; uniformll- l igh1 lcttaccous.
Hind\\ ' ing vcstigial.  about hrl l  length ol clvrron.

Head .  La tEc .  smoo th  w i t h  I  v c r v  i i nc
r c t i c u l a t i o n  a n d  s p a r s e  w c a k  p u n c t u r e s ,
subpa ra l l e l  i n  pos l c r i o r  ha l t .  s i dcs  w i t h  sma l l
lr i inguldr/oval area oul l ined by dark sutures iD
m idd l c  nea r  an te r i o r  cdsc .  An tenna  re l a t i ve l y
slout. balal t \rc scgments largcsl.  lhird segntent
lol lger and nif iower. then progrcssivelv shorter
and stoutcr to pcnult imate. rpical scgment a hit
l onge r  and  na r ro \ \ ' e r  t han  pcnu l t ima tc .  each
scgDcnt with somc very small  sclac on inside
apicdl ly- Maxi l lary palpus clongatc \r i th apical
segmcnt largc. a l i t l lc shorter than scgments one
to three combined, thrce long sette on oulcr sidc
and  some  scns i l l a  t owa rds  t i p .  t i p  t r unca tcd .
Lab ia l  pa lpus  modc ra t c .  ap i ca l  1 \ \ o  segmcn ts
subequal.

Pro,t. , tutn. Ver), brodd. \ \ ' ider than clytra.
anterolateral angles projcct ing srronglv forwafd.
basc qui lc strongly narrowcd. poslerolaleral tnglcs
produced back[ards. smooth. \{ i th sparsc. very
wcak punctures and a rou ol stronger pLlncturcs
a long  t i on t  marg in .  basa l  p l i cae  ve ry  xcak l y
imprcsscd. only r isihlc in some l ights. \ \ ' i lh row
of long selac Ialeral ly. dcnscr towards lront.

t ^ t l d .  l \ o 1  f u s c d .  l a c k i n g  i n n c r  r i d g e s .
Elongatc. widcsl bchind iniddlc. sm(xrth. sparsclr
but evenly covcrcd with very small  puDc{urcs ctch
!\ l th a small  seta. row of long s.1ac near latcral
cdgc. a fcw addil ional long sctac more frcqucnl
to\-\ 'ards sidcs. somc seti l -crous nl icropunclurcs at
basc and near apcx. Epipleuron vcry broacl in
i i n t c r i o r  [ i f t h .  t hen  rap jd l y  na r ro r ' , i ng  t o  bc
vir(ual lv absent o\ 'er rcst ol-el\ l ron..

Ventral sur.face. Prothorl lcic proccss rclal ivclv
b road .  s t r ong l y  na r rowcd  be twccn  coxac .  no t
r cach ing  l neso tho rax .  ap i ca l  ha l f  sp {1u1 iL1 . .
\ trongly archcd in lr teral vi . : \ \  * i th highest point
(\ ' icwcd vcnlral l) ' )  belween coxac. Nlesocoxxe
nL'et. \ , [clathoft lx blunl l , ' -  tr iangular in l iont in

sma l l ,  l r i angu ld r .
. . . . . . . . . . . . . . . . . . . . . . .  rV. rr. i r?ddlr4a,].r ir  sp. nov.

Uody  l cng th  <  2 .0  mn t ;  cvc  r cmnan t
t c J u . c d  l ' ,  i r  , i n ; l ,  . u t u r c  . . . . .

M la2oslzrae sp. nov.

Tjirtudessus gcn. nov.

Bidcssini.  Rclrt ively f lat.  nanowcd at base of
p rono tum/e l y t ra .  eyc l css .  l l ead  l a rge .  w i l hou l
staong sculpture. lacking ccrvical l ine. I ' ronotunl
vcry widc, widcr than el!111. s$ooth. basal pl icae
wcak l y  imp resscd .  E l y t r on  c l onga tc ,  smoo lh .
cvenl\,  covcrcd wilh verv snral l  punctures each
\\ i lh i i  smrl l  sela: epiplcuron without basal carina.
H indw ing  vcs l i g i a l .  \ 4ax i l l a r y  pa lpus  e longa le
\\ i lh lar lc apical segnrcnt about samc lcngth as
scgmcnts onc to thre. colnbincd. Labial palpus
nlodcrately elonSate $i lh apical tutt  segntents
subcqual. Prothoracic proccss arched. not rcrching
meso tho rax .  r p i ca l  ha l f  spa tu l t l e .  Pos l - coxa l
p l a l c s  w i t h  v e r l  w c a k  c o x a l  l i n c s .  w i t h o u l
punclurcs. adprcsscd to l l rsr abdoninal scgment.
Post-coxdc and l irst and sccond sterni lcs fuscd.
P r , , r i h i J  u  r L l ( . t  r n  r r r r J J l r ' :  f r , ' t r r , i
pscudotetramerous- Mcll l tochan(.r large. wholl)
cxposcd .  N l c ta t i b i a  cu rvcd .  \ \ ' i d cn ing  l ow i i r ds
lpex: tarsr clonlrtc: claws equal. r 'cry rrcak.

Ef '  ntoloqt
Wcslcrn Desen Langui]gc of thc .cgion: i i r-rk. a

bcctlc- l ikc insccl found swimming in $ater holes;
./eJrftr .  thc suif ix ol the lype g! 'nlrs of thc tr ibe.
Bidessus.



I.JNDERGROI.JND DYTISCIDAE r23

r(J((p)

COLOLJR PLATE. Adult Tjirndessus eberhardi. L€ngth 3.2-3.5 mm. Artist: Elyse O'Grady.
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mid l i ne .  w ings  vc r )  na r ro \ r , .  \ ' i r l ua l l y  absen t .
Nlctacoxal platcs largc. not di l lcrcnl iatcd into
ra i sed  cen t ra l  po r t i on  and  l a te ra l  po r t i on .
mc lacoxa l  l i ncs  vc ry  sho r t  and  weak .  w ide i y
spaccd. almost obsolcte: punclures very sparsc.
vcry wcak: closcly adp.csscd to l i rst ^bdonlinal
sternite. First and second sternitcs fuscd. sutural
l ine virtual ly obl i terated. slemites thrcc to [ ivc
mobile, very sparsely covered with small  seta
bearing puncturcs. stcmites thrcc and four with a
large central seta or bunch of setae-

L"g.!.  Smooth, without .et iculat ion or puncturcs.
Profcnrur modcratcly broad. with a sparse row of
thin spines on interior and posterior edges. a short
row of short slout closcly spaccd spincs on fronl
cdgc a1 apcx: prot ibia modcrrtcly hroad. inner
edgc strr ight, outcr cdge bowed. widcst ncar
m idd l c .  whc rc  i (  i s  abou t  l ou r  l imcs  i { s  basa l
$idlh. \ \ ' i lh scvcral stoul spincs at apcx. a closcly
spaced ro\! ol small  pcg-l ikc spincs on inner edge
aDd a row of long swimming hairs along outsidc
cdgci frolarsi \ , , i1h fourlh scgmcnl vcry small  and
hiddcn rvithin dccply lobcd third scgrncnt. basal
segmen t  b ro rdes l .  { p i ca l  segmen l  l ong  and
rc la t i v c l y  t h i  ,  s cg rncn ts  onc  t o  t h r ce  \ \ i t h
adhesive se{xe. claws short lnd simple. Midleg as
l i ) r  l o r r ' l eg  exccp l  l b r  I ack  o l  sma l l  sp incs -
Mc ta t rochan te r  l a rge .  b road l y  ova l ,  who i l y
c \  l " \ . ,  i :  mc tJ l cmur  c l o  g . r t e .  l a i l i ng  . p rne . .  . r
f cw  sho r t  sc tac :  mc ta l i b i a  s t r ong l y  cu rvcd .
widcning to.,vari ls npex. a row of about seven
rclat ivcl]-  long spincs on inncr cdgc. two largc
spines on inner apcx. a row of long swinlming
hrirs on ventral sulfacc and a kr$ scaltcrcd spincs
on outer edge; tarsi elongatc. \ \ ' i lh swimming hairs
on  t $o  s i d ! ' 5 .  basa l  scgmcn t  l ongcs t .  ap i ca l
segment a l i t l le longcr than fourlh. scgmcnts onc
and t$o in combination a l i I lc longcr than othcrsi
c l a$s  * ' eak  (F ig .  I 5 ) .

Ma le .  An tcnnae  a  l i t t l c  s l ou t c r .  p ro -  and
nrcsotlrsi  a l i t l lc stoutcr, three basal segmen{s
covercd on vcnlral surlacc with small  adhcsiVc
\ . . r i t c .  Ccn t r J l  l uhc  r r f ucJe . r r ' u r  n t lT , rw .  nJ r r , , \ \  l F
rap id l y  i n  ap i ca l  f i l t h r  pa r rmc rc  b rodd .  t $ ,o -
scgmcn tcd -  ap i ca l  segmcn l  w i l h  p ronouDccd .
narrow. af ical lobc (Fig. I  I  ) .

7\7rrs
Holotrpe: 6. BES 6026. GSWA Bore # 6(8)

P a r o o  S l a l i o n  2 5 / 6 / 9 8 .  2 6 ' 2 6 ' S  1 1 9 ' , 1 7 ' E .
col lcctcd bv S. \{ .  Eherhrrd. in spir j l .  WA\'1.
Registrrt ion nunlbc'r wAM 99/60.

P a  r u t t p e :  d .  S a n r c  d a t a  a s  h o l o t y p c .
moun tcd  on  s l i de ,  WAM.  Reg i s t r i l t i on  numbc r
wAt\{ 99/6 L

Assoc ia te l  spe t i n ten .  d .  BES 5999  GSWi \
Bore # l5(A). rrap. Paroo Slal ior) 25/6/98. 26"2,1'S
l l9'46'E. col lectcd b1 S. M. Eberhard. in spir i t .
SAMA.

En ntologt
Namcd al icr Stclan Ebcrhurd in recognit ion of

h i s  e x p c r t i s c  a n d  c n t h u s i a s m  i n  c o l l e c l i n g
subterrancrn tnunr.

Nirridessus gcn nov.

Description
B  i d c s s i n  i .  B r o a d l y  c l o n g a t c .  f l a t t c n e d ,

narrowing solncwhat at basc of prono(um. Head
b road ,  w i t hou (  s t r ong  scu lp tu re .  l ack inB  ce rv i ca l
l i ne .  P rono tum w i t h  spa rsc  weak  punc tu res .
basa l  p l i cae  mode .a te l y  t o  s l r ong l y  i n rp rcsscd .
Elytra subparal lcl .  ui th f inc dcnsc punclures:
e p i p l e u r o n  q u i t e  r a p i d l y  n a r r o w i n g  b c l - o r c
m i  d d  l c .  w i t h o u t  b a s a l  c a r i n a .  H i n  d  w  i n g
! e s t i g i a l .  M a x i l l a r y  p a l p u s  r o b u s t .  a p i c a l
s c g m e n t  c q u a l  j n  l c n g t h  t o  o t h e r  t h r c c
comb incc l .  Lab ia l  pa lpus  sho r t .  s t ou t ,  ap i ca l
scgmcn t  abou t  tw i cc  l cng th  o f  penu l t ima te
scgmcnl. Pronotal proccss arched. not reaching
n l c ta l ho rax .  ap i ca l  ha l f  spa tu la t c .  Me tacoxa l

l l { t c s  w i rh  r c l r t i v c l v  sho r t .  w ide l y  sepa ra ted
c o x a l  l i n e s ,  w c a k l v  g r a n u l a t c / p u n c t a t c .
aclprcsscd to f irsl  ebclominal sternite. Melacoxal
plrtes and f irst t \ \o stcrnitcs plobably fuscd.
P r n l i h i i  5 r i o n f l \  t r  i l n . - u l r r :  f r . ) r i l r . i
p s e u d o t e t r a n r e r o u s .  M c l i t r o c h a n t c r  l a r g c .
c o  m p  l e  t e  l !  e x p o s e d .  M c t a t i b i a  c u r v e d .
t h i cken ing  ap i ca l l y :  t ! r sa l  scg tncn t s  va r i ab l y
e longa le :  c l aws  equa l .  wcak .

Ettnrologt
Westem Dcsc( Language- of thc region: Nirr i

,r i rr i ,  a general lcrm lor bcctlei r /r :ssrrs. sul l lx ol
lhc typc gcnus ol thc tr ibc. Bir l t  ssrrs.

Scpa ra t cd  [ r on  T i i r l u l essus  hv  i t s  l c ss
c x p a n d e d  h e a d  a n d  p r o n o t u r n  ( F i g s  3  5 ) .
relat iVelv strong pronolal pl icac. tr iangular pro-
and mesotibiee and prcscncc of a row ol l i l rse
punctures adjacent to thc elytr i l  suturc: and front
Krrrt irrglrr by i ts larger size, less rohu\l  lcgs. nuch
\\eaker rel iculal ion. much spiuscr sclnc rnd the
prcsencc ol srvinrming hairs on al l  lcgs.

Ttpc tpacies
Nitri/r'ssrrs 1.,rr11.ra sp. nov-
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Nirridessus pulpa \Ii t\t)\'.

Dc.rL'r i l t t ion (nunrbcr cxamin*1. 3) Figs 3- 10. 1.1.
H d b i l r . r .  L c n ! l l r  2 . 0 - 2 . 2  m ! n .  E l o n g a t e .

l l l t tcncd: pronotunr hroad. narrowing somewhat
at base: uni lornl ly lr 'str lccous. Hindwing rcst igial.
rcduce'd to about ou! '  quarter length of el\ tron.

IIedd. Brold, snral l i  nxrrow tr iengular arca
delin! 'alcd b) dark \uturcs in middlc at cdge: \ery
weak ret iculat ion: J)unclurc\ sparse. weak. row o1
punclures runnin! backwards lrorn above anlennal
base. AntcnDa rclrt ivcly slou{. rohust. basal two
segmcnls largcst. lhird rnd fouflh srnal ler then
slowll-- incrcasing in sizc to pcrtult imate. apical
scgmcnl l  l i t l lc longer than penult imalc; a fc\\
small  sctac near i ipcx of each seginent. Lasl
\ c S r n e n l  o l  m . r \ i l l r r \  p . r l p u .  c l t r n ; , . r t c .  t r p
truncated. a lew small  rctac near t ip.

Pronotuttt .  Broad. a l i t t lc narro!\er than elytral
narro$ing hchind. slrongly exlended fbrvrard al
anlerolatcral anglesi very sparse \r 'eak punclurcs
and a fcu, largcr punctures alon! lront cdgc; two
s(rongly impressed hasal pl icac. curving sl ighl l)
r nwr rds .  wh i ch  reach  abou r  ha l i  way  a long
pronotum. a depression inwards l iom each pl ica
al thcif  bases: ro\\ .ol long. lhin sctac in l iont half
at cdges.

! l tra. Irused. lacking inner r idgcs: subparal lel:
with sparsc small  sct i ferous puncturcs. small  areas
of nricropunctures at apcx cnd basc. a row of
nluch larger weakl\ '  impressed punctures bcsidc
su tu re ;  s i des  o l  e l ) 1 ra  s ( rong l y  vc r t i ca l  w i t h
scattcrcd. shon. f ine setlci  ro\r of long thin setac
at cdge, denser towards front.

Vtntru[ surfoce. Pronotal process archcd in
l a l e ra l  v i cw .  h i ghcs t  ( r ' i c$ed  ! en t ra l l v )  hc lwcen
. t r r . r c . . r p i r r l  h . r l l  n r r r ,  u l r  \ n t l U l . r r r .  r r r t r o $ r n !
b e 1 $ e c n  c o x a c :  n o t  r e a c h i n g  m c l a l h o r a x .
N {e ta tho r . r x  \ \ cak l y  r c l i cu la t c .  a  [ c *  f i nc
punc lu r cs :  sha rp l )  t r i angu l r r  i n  t n i d l i ne  i n  l r on t :
w rngs  vc ry  na r row .  subobso l c l c .  D te tacox i i l
p l a t cs  w i t h  wcak l v  ra r scd  ccn l ra l  po r l i on ;  coxa l
l i n e s  w e l l  s c p a r a l c d .  w c  a k  l \  d i v c r g i n g
rn le r i o r l t .  r cac l r i ng  t o  bc t v r ccn  onc  ha l f  and  one
third wir) 1o Drcs()slarnum; \rcakl!  rct iculatc.
r i r t ua l l y  i n rpunc ta t c i  adp r . sscd  t o  ahdomin iL l
st! ' rni lL-. Metacoxal platcs and l irst and second
s t e r n i t c s  f u s c d  b u t  s u l u t  c s  e v i d e n t .  o t h c r
s l c rn i l ! ' s  I r ee .  s l c rn i t cs  t h r cc  and  l ou r  w i t h
ccn t ra l  g roup  o f  sc l ac .  o thc ' r \ \ i \ c '  I  i r t ua l l l '
\ ! l thout sctac: sparst 'N and \\ 'cakl) '  punctatc_
E p i p l c u r o n  r  t - r r '  b r o l r d  i n  f r o n t  q u l r t c r .
na f ro$ ing  qu i t c  r r p i d l )  1 ( )  n r i dd l c  t hcn  t h i n  1 ( )
a p c x .  d i f f i c u l t  r o  d i l f . r c n t i a t c  l r o n 1  d i s . .
* i thout basal carinlt ' .

L r3s  P ro t i b i a  t r i aDgu la r .  abou t  l ou r  l imcs  as
b r o a d  a t  a p e x  t h a n  a t  b a s e  u h r c h  i s  v e r v
na r row .  w i t h  l ong  sw imming  ha i r s :  I r o femur
\ \ i t h  r ow  o f  c l ose l y  spaced  sma l l  sp ines  on
f ron t  marg in  i n  ap i ca l  one  t h i r d  t o  one  ha l f
u i t h  sca t t e r cd  l a rgc r  sp in ! ' s :  p ro ta r s i  weak l l
expanded .  t he  f ou r th  segmen t  ve ry  sDra l l  and
h iddcn  w i t h i n  dccp l l  b i l obcd  t h i r d  scg rn ! -n t :
adhes i ve  se tae  u ' eak  o r  absen t :  c l a$s  $eak .
I t i d l e g  s i m i l a r  h u t  \ " i l h o u l  s n a l l  s p i n c s .
Me ta l rochan le r  l a rge .  comp le t c l )  e  x  poscd .
tapering to a broad point. \ ,rel l  sepirrat! 'd lrom
f c m u r  a t  a p e x :  f e m u r  n a r r o w l ) _  e l o n g r t c .
an te r i o r  edge  s t ra i gh t ,  impunc ta te .  w i t hou t
s p i n c s r  l i b i a  s l r o n g l y  c u r v c d .  l h i c k e n i n g
ap i ca l l y .  w i t h  a  row  o f  l ong  sc tac  i n  ap i ca l
ha l f ;  segmen ts  re l a t i \ e l y  s tou t .  p rog ress i vc l y
sma l l e r  t owa rds  apex .  ap i ca l  5cgn l cn t  a  l i t t l c
l onSer  t han  f bu r th .  basa l  t $o  scgmcn ts  l ongc r
i n  comb incd  l eng th  t han  ap i ca l  t h r cc .  w i t h  t u< r
ro \ , " s  o l  l ong  se tae  and  a  numher  o f  s l ou t  se tac
a l  apcx  o l  f i r s t  f ou r  scgmcn ts :  c l aws  wedk .
equa l  i n  l eng lh  (F ig .  1 .1 ) .

Mdla. Appcndagcs and legs as lor lcmalc
C e n t r a l  l o b e  o l  a c d c a g u s  n a r r o w .  w c a k l !
na r row ing  t o  roundcd .  s l i gh l l y  up tu fned  t i p :
p a r a r n c r c  s  b r o a d .  t w o - s c g m e n l e d .  a p i c a l
scgment \ \ ' i th pronounccd narrow afical po ion
(F i s .  10 ) .

Types
H t ) l o t \ p (  6 .  BES 6012 ,  Bo re  #  GSWA 5 .

Pa roo  S ta t i on ,  2516 /1998 .  26 '2 ( rS  l l 9 ' , 16 ' L .
co l l c c t cd  S .  M .  Ehe rha rd .  j n  sp i r i t .  WAM.
Registrat ion number WAM 99/72

ParanVes 3: l .  d. BES 601-5. Bore # GSWA
6{A). Paroo Stal ion. 2516/1998. 26"26'5 I 19",16'[ .
co l l ec ted  b_v -  S .  M .  Ebc rha rd .  l ack ing  hcad .
mounted. WAM. Rcgistrat ion nurrbcr WAM 99/
7l:  2. 9. BES 6002. Bore # GSWA l5(C). trap.
P r roo  S ta t i on ,  25 /6 l l t ) 98 ,  26 '2 .1S .  I  19 " :16E .
col lcctcd by S. \ 'L Eberherd. in spir i t .  WANI.
Registrat ion number WAM 99/7.1. d. SAI!{A.

En tnolrtgl
Westcrn Dcscrt I-anguagc of the region: /)r1l.r ,' ' cavc ' .

Nirr ir le.r ' .rrrs /) ir lp.J dif fers lrom both N.
\t i t l t ldrra(nI is irnt l  N. lapostaue in i ts much
s t rongc r  p rono t i l l  p l i cac .  r nuch  more  po in t cd
me ta t roch rn te rs .  n l r r o *  c r  morc  c l onga te
nctafcmora and stoutcr malatarsi wi lh rclat i \cl \
shon apical scgmcnls-
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Nirridessus lapostaae sp. n<:t .

Descript ion (number examincd l0) Figs 4. 9. J 2.
H a l i t r r r .  L c n g t h  l . l l  1 . 5  m r r .  E l o n g a t e .

pronotunr narro\" ing strongly aI hesc: uniformly
vcry I ight tcstaceous. Hindwing vcsl igial,  r .duced
to about onc third lenglh of clytron.

Head .  B to?d .  pa ra l l c l - s i ded  i n  basa l  ha l f :
rapidly narrouing lbrwlrd of arca \r 'hcrc eye
would bc; a sho dark sulurc i i t  each side in
middle at cdge; vcry uctk re{iculal ion: puncturcs
\pJ r \ c .  \ t cd l .  r nn  , ' l  . c t r f c r , ' u .  f un . l l r .  \  r uDn i l l !
back*'ards from above antcnDa base- Antcnna
rclr{ ivcly stou(. robusl, basal two scgmcnls broad.
t h i r d  and  f ou r th  sma l l c r .  t hen  p rog ress i ve l y
u , i dcn ing  un t i l  penu l t im t l c .  i t p i ca l  scgmcn t
lhinncr and longer. a lcw sDall  sctac near apex of
cach segment. Tip of lasl scgment of maxi l lary
palpus truncite. a lcw small  sctae towards l ip.

Pronolknl.  Broad in tronl.  narrowing quitc
markedly bchind. stronglv extended lorward at
anlcrior latcral anSles. !cry sptrse weak puncturcs
and a fe$ larger punctures lowards fronl edge:
two  f i nc l y  imp ressed  base l  p l i cae .  s l r a i gh t .
rerching about a third way akms pronotum; row
ol long. thin sctae in l ionl half  at edges and on
fbr$,xrd cx(cnsions.

l ' l r ' . /d. Not fuscd but l ightly locked. Iacking
inncr r idges: sidcs subparal lcl :  with vcry f ine,
sparse punctures cach $ith a smell  seta. a lcw
punctures wilh longer setre: modcratclv covercd
$,i th micropunclu.cs at basc and apex, a row of
much largcr weakly impresscd functurcs beside
sulurci sides of el! tra quite slrongly vcrl ici l l :  wi lh
row ol long thin sehc at edge. denscr townrds
front.

Ventral surlace. Pronolal procc5s archcd in
l a l c ra l  v i ew .  h i ghcs t  po in t  ( \ ' i ewcd  ! cn l ra l l y )
bc t r vccn  coxac .  ap i ca l  ha l l  b ro i i c l l y  spa tu la t c .
n a r f o w r n g  b c t w c c n  c o x a c .  n o t  r c a c h i n g
mctathorax. Mctathorrx with a fcq vcrv small
puncturcs; r lui tc shrryrly lr iansular in nidl inc in
front. * ' ings \crn narro\\.  subobsolcle. Mctacoxal
p l a l c s  w i l h  w c a k l y  r a i s e d  c c n l r a l  p o r t i o n :
meti lcoxal l ines wcak. wcl l  scparatc'd. diverging in
a n t c r i o r  t h i r d .  r c a c h i n g  a b o u t  h a l i w a y  t o
mcsostefnum; sfafscl) punctatc: adprcsscd to f irst
abdomintl  sterni le. Mclacoxal pl lrcs and l irst and
second s(crnites fuscd bul sulurcs el idcnt. o(her
stcmilcs lree. stcrnites thrcc and lbur wilh central
group of sclr l .- ,  othcr$isc Virtual ly $ithout setae:
virtual ly impunclatc. Epipleuron \ 'ery broad in
t iont quancr. narrowing quitc rapidlv to rniddle.
then thin to apcx. di l l iculr 1() dif lerenl iarc l iom
d isc .

legr. Protibia about I ivc t imes as brord at apex
lhan at basc *,hich is very narrow. \ \ i th bng
s\r ' imming hairs. rou, of closely plac! 'd small
spines on most o[ inncr margin and lome large
spines torvards apcx: profcmur \ l i th ro\\  ol closcl]
spaced small  spincs on front mirgin in apict l  one
rh i r J .  u i t h  \ ( J I r . r eJ  l . r r ! r ' r  \ \ ' t J c :  l l , . t .  \ r  q  r t \ .
strongly expanded. (hc fourth segnlenl r 'ery snral l
and hiddcn within deeply bi lobcd lhird scgmenr.
adhcs i vc  sc lac  weak  o r  abscn t ;  c l aws  r veak .
l \{ idleg sinri lar exccpl for lcss strongl,"- cxpanr: led
tarsi and lack of snal l  spines. Mela{rochtntcr
large. complctcly exposcd. clongatc oval. xcl l
separated from femur at anexi fcniur relal ivcly
r r r r r ' , q .  i r n t c r i u r  eJe . .  qeJ l l !  s rnu . l t . .  I l n f un r ' l i r l c .
wi lhout lpincs; t ibia strongl) '  curved. thickcnins
apical ly. with a row of long sctae in apical half ;
scgmcnts elongatc. progressively smallcr towards
iLp i ca l  segmcn t  wh i ch  i s  a  l i t r l c  l onge r  t han
pcnu l t ima le ,  con tb incd  l eng th  o f  bas l l  two
scqments approximately equal lo other threc. two
rows ol long setac and a nunlbcr oi-stout sctae t l
apex ol l l rst four scgments: cl tws u,eak. outcr onc
sl ightly smaller than oth.r (Fig. l2).

M.ri . .  Aplcndagcs and legs es for lentalc.
Ccn t ra l  l obe  o I  acde lgus  modc ra t c l y  b road .
concave abo!c. narrowing rapidly close 1() l ipi
pa ramcrcs  modc ra l c l y  b road .  two -scgmen tcd .
aplcrl  scgment ui lh pronounced ntrro$ apical
po(ioD (Fig. 9).

'fJ 
p(s
Ho lo r t pe :  6 .  BES 6712 .  p i c /omere r  OP t22 .

Windarra W.A. 21J"21t 40"S 122"07:10"E l8/ l  1/
l a q 8 .  ( , ' l l e . t ( J  h r  \ \ .  F .  H u m p l r r L r ' .  r n  , ; i r i r .
WAM. Regi\trat ion nunrber WAM 99/65.

I 'drat\ lres 6: l .  I  samc data as holotype. WANI.
rcgistrat ion nunrber WAM 99/66. in spir i l i  I  ?.
BES 65,18, piczomcter OPI24- Windrrrr W.A.
2 u ' 2 9 0 4 " S  t 2 2 ' 0 7 ' 2 2 " E .  l 8 / l  I / l 9 9 l J .  \ V A N { .
regrslral ion number WAM 99/67. in spir i t :  l .  d.
sanre data. mounlcd. SAMA: t.  9. I IES 6559.
prczomctcr OPI23. Windarra W.A. 23"21t 16 S
I  2 2 ' 0 8  0 l J " E .  l 8 / l  l / 1 9 9 8 .  i n  s  p  i r i l .  W A M .
rcg i s t r r t i on  nunbe r  WAM 99 /68 :  L  9 .  BES
6 5 6 . 1 .  p i c z o m e l c r  O P 1 2 2 .  W i n d a r r a  W . A .
2 l l ' 28 .10 'S  122 '07 ' , 10 "E .  l 9 l l  l / 1998 .  l n  sp i r i { .
WAM. registrat ion nunbcr WAM t)9/69:2. L
BES 65.19. piczomclcr OPl22. Windanr W.A.
28 "28 .10  S  122 "0 '1  10  E .  l 8 / l  t / 1998 .  i n  sp i r i r .
WA\4. regislrat ion nunrbers WAM 99/' /0 & 991
71 . .A l l  co l l . \ l r J  h )  \ \  f  Humt l r r c l r .

Asso(ided spe(inens.. l .  d. BES 6712 same
data as holot,-pc. in spir i t .  darnagcd. SAMA: 1. ?.
BES 65,19, piczometer OPl22. Windarra W.A.
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28 '28 '40 "S  122 'O i  1D 'E ,  l l t / l l / 1998  i n  sp i r i t .
SAMA: fragments of two spccinrcns. samc datl .
i n  sp i r i t .  WAM.

Ett ntologt
Named  a l t e r  Dan i c l l t  L tPos la  o f  t hc  Sou th

Austral ian \4uscum lbr her essential but [nsung
accounling hclp and ski l ls.

Renwrks
Nirrirlessrs lapostaac dirtcrs from N. 2a12a b1,

i ls much \\ 'cakcr pronotal pl icac tnd thc shape of
thc midlc-9. I t  is morc similar to N. tr inlarraentis
l r n r n  u h i . h  i l  J r l l . r .  r r  i r \  . m . r l l , . r  . i z e .  m u r c
rcduccd cle rcmnrnt, broadcr pfonotal process.
sloutcr pro- and mesotersi.  rclxt ivcl)- shoncr apical
scgnlcnt ol nrctatarsi {nd sloutcr i lnlcnnae.

Nirrlless/i li ird4rrde,sis sp. nov.

De.rcript iott  (numbcr cxamined ,1) Figs 5. 8. 13.
HLtbitus. Le.rglh 2-2 2.3 mm. Eiongate. eyelcss.

p rono tum cons l r i c l cd  a t  base .  un i l o rm ly  l i gh t
testaccou!. I l indwing vcstigial.  reduccd 10 about
one third lcngth of clytron.

Hcad. I l roxl.  straight sided in basal half :  a very
narrow tr i iLngular arca del inealcd b) dark sutures
in nriddlc al cdgc: prutclurcs sparsc. \vcak- t \ \o or
l l r r ce  ro \ \ ' .  o l  . ,m i ' l l l  . i t i l i r o l l .  nun . ru t c \  n t ' l n i n !
hackwards from above anlcnna basc.

Pronotunt. Brocd. a l i t t le narro\\cr than elvtra.
narrowrng snloothly kl basc. portcrolatcral angles
. i gh t  ang led .  an t c ro l i l l c ra l  ang l cs  s l l ong l y
cxtcnded fbrwardi vcry sparsc \\cak punclures:
pl icae wcak. al lrost slraight. rcaching to aboul
half\ \ 'a) along pronolul l) :  sptrsc row of long- thin
' c l . r ( . i I  l n ' n r  h i l t  . r r  . . l g e .  $ r r h . , ' n . c n r f . r l i o n  o n
antcrolatcral projecl ions.

f lrrra. Ely-tra not lused but t ightly locking.
l ack ing  i nne r  r i dgcs :  c l onga te .  subpa ra l l c l  i n
r n i d d l c  h a l l i  u , i t h  \ p a r t c  \ \ ' e a k  s c r i t c f o u s
p u n c t u r e s .  a  r o w  o f  m u r h  l a r g c r  $ e a k l V
impressed punctures b.sidc suture. qLl i te largc
arcas ot micropunctures ncar basc tnd naar apex.
sprrsc oVer rcst oi cl1-tt ' l r ;  sidcs of clytra qui le
strongl) \ 'ert ical wi lh shorl f inc sr, ' tac: *, i th rorv
of moderately long thin selae at cdgc. dcnser
to$ards 1ronl. AnlcDna moderalclv stoul.  basal
two  sc i t n l en t s  re l a t i v c l y  b road .  t h i r d  scgmcn t
na r ro \ \ , l y  I  r i t n  gu  l a r .  succ ! - ss i ve  segn len l s
f r , ' J u r l l )  ' h u t l u l l r n !  r n J  t h i j l c n r n e .  (  \ j , . l t
a p i c a l  s c g m e n t  u  h i c h  i s  b i t  l o n g c r  l  h a n
penult imatc. a cluster ol small  sc(ac near apex ol
cach  scg rnen t .  Ap i ca l  scgmen t  o l  max i l l a r y

palpus wcakly bif id at t ip. obl ique r ing oi small
sctae near l ip.

Vetttral .rurfacc. Pronotal process rclat ivcly
narrow, strongly archcd in lateral vicw. highest
po in t  l v i cwed  vcn t ra l l ) )  bc t r veen  mcsocoxac -
lupical half  spatulate. narrou' ing bctwccn coxac.
not rcrching melathorax- Mcta(horax \\ i lh a iew
sca t l e r cd  $eak  punc tu rcs :  b road l y  po in l cd  i n
midl inc in fron(. r ' ings \cry narro\\.  subobsolete.
Mctrcoxal plates large. with weakl l ' raiscd cenlral
po r l i on ,  coxa l  l i ncs  r vcak .  we l l  s cpa ra t cd .
moderatel\  divcrging in anterior half :  rcaclt ing to
about one third way 1() nresosternum: smoolh.
vir lual ly irnpunctate except a fcw lowards midl inci
adpressed 10 l i rst abdominal slcrnite. N,lct i tcoxal
plates and l lrst and sccond sternites luscd. suture
l ines belwccn f irst and sccond sterni lcs obl i tcratcd
latcral lv. olhcr stcrnites free. stcmitcs three and
fou r  w i t h  ccn t ra l  g roup  o f  sc tac .  o the rw i sc
vinual ly wi lhou( sctac; \ \eakly and vcry sparselv
punc ta t c .  Ep ip l eu ron  b road  i n  f r on t  qua r l c r .
narrowrng quitc rapidly 1o middlc then lhin 1()
alcx. dif f icult  to dif furcntizrtc from disc.

L  c . r .  l \ r ' r r h r r  t n . l t t pu l . r r .  : r h . { t  f i r , :  t r r nc .  r ,
broad at apex than at base which is very narro\r.
wi lh long sq,imming-hairs. rorv of closely sptccd
small  spincs on inner mdrgin and sone strong
sprnes lowards apex; prolCmur with row of closcly
spaced sinxl l  spincs on front margin in apical onc
third, wi lh lca{lcred larger sclaci p.otarsi weakly
expanded .  t hc  l ou r th  segmcn l  veN  sma l l  and
h jdden  w i l h i n  deep l y  b i l obcd  rh i r d  segmeo l .
adhesive setac small :  claws wcak. Midleg sint i lar
cxcept for Iack of f ine spincs. Mctatrochanrcr
large. corlplctcly cxposed. oval. wel l  separatcd
from fcmur at apex; lcmur rclat ivcly nrrrow.
Jn l s r i ^ r  ( . JUC u (J l l \  . l nuJ r r .  \  i nu . r l l )  pu  i l i , l ( .
$i thout spines; t ibia strongly curved. thickcning
apical ly. with a rou ol long setae in apical third:
s.gDrcnts relat ivclv thin. apical onc longcr thi ln
penu l l ima te .  ba !a l  two  scgmcn l s  sho r te r  i n
combined lcnglh than apici l  threc, with two rows
o[ long selac and a numbcr ol sk)ut setae at apcx
ol f i rsl  l i )ur segmentsi cla$s waak. rnncr onc
sl ighl l)  shofter rhan outcr (Fig. 13).

Mr1.,.  Affcndagcs and lcgs as for lcnlxlc.
Ccntral lobe of a! 'dctgus narrowj concave on top.
n i r r o \ \ i r l l  r . r l i r l l r  n , . r r  J f r r  t L J  n J t r , , n  l i n :
paramcrcs nol p{nicularl}  broad. tu,c>scgmentcd.
apical segntclt t  wi lh pronounccd narro\\ apical
ponion (Fig. 8).

Apes
I l o l onpe .  6 .  BES 6712 .  p i ezo rnc re r  OP122 .

Windarra W.A. 2E'28',10"S i22'07'.10"8 t8/11/
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1998. col lectcd bv W. F. Humphrcls. in spir i t .
WAM. Registrat ion numher WAM 99/62.

Pa ra t t pes  2 :  1 .  C .  BES 65 '19 .  p i ezon le te r
OP 122. Windarra W.A. 28'28' '10"S 122'07 ,10 E.
l E / l l / 1 9 9 E .  m o u n t e d  o r  s l i d c .  \ v A l \ ' t .
r c i r i s t r a t i on  numbc r  WA\ l  99 /61 :  1 .  d .  BLS
6 5 5 9 .  p i c z o m c l c r  O P l l 3 .  w r n d a r r a  W . A .
2 8 ' 2 E  S  1 2 2 " 0 8  0 8  E . .  l ! i / l l / l 9 9 t i .  i n  s f i r i l .
WAM.  r c l i s t r a l i on  numher  WAM 99 /64 .  A l l
col lcclcd by W. F. Humphreys.

Aisociat.d slccinpns. I  9. BES 65,19. same
data rs parrtYpc. in spir i t .  SA]\4A: pa.ls ol lwo
specimens. BES 6551{. pic,,omclcr OPl23 sarnc
data as rbo\ c.

Ef nrclogt
\aDed al ler thc lype local i l ) .

Scparated lronr N pulpa by i ts much \\ 'erker
pfonotal pl icae and the struct rc ol thc midleg.
Ffon N. / .1p.r. t / .r .r .  i l  di t lcrs in i ls Iarger srze. morc
pl lr i l l lel-sided el)tra. prcscocc of small  tr iangular
arcas whcrc a) 'cs \ \ould bc. narro*cr pronolal
proccss. rnore elongalc clel{rsi .  and lcts robust
pro- and mcsoli l rsl .

Kintirryka gcn. nov.

' . )Bidessini.  
Nlrronlv ovel. $cakly I lattcncd.

cyc l css .  Hcad  re r l  b roed .  s t r ong l )  f c t i cu la te .
lacking.crv,ci l l  l ine. Pronolum strorrglv rct iculalc.
basal pl icac l incly. shrrpl) imprcssci l .  IJlytron
strongly ret lculala. uith numcrous shon frnc setae.
c p l p l e u r o n  w i t h o u l  h a s r l  c a r i n a .  I I i n d \ \ i  g
vcstigial.  Nhxi l l i r_,- palpus broad. apical scgmcnt
g re r t c r  t h rn  l cng lh  o f  o l hc r  r h r ! ' c  con tb incd .
L ih i . r l  p , l pu .  \ l , , u t .  . r l l ' r (  \ r  l . l r c l )  t h (  . , . , r n . .  . i , , . .
and l !-n!th as maxil lary pxl lus Pronotal prorc\s
n rodc ra t c l v  a rahcd .  ap i ca l  ha l l  sp i r t u l a l c .  no l
raach ing  nesos ta rnu r r .  \ l c t aco \a l  p l a t c  s t t ong l y
ralrcul l l ta. aoxal l incs wcl ik: coxxl lobL's adprcsscd
1o  hL l t  po \ \ i b l ' -  no t  f us ( -d  1o  i i r s t  ahdomiDa l
stcrni lc I . i !sl  t \ \ ' (r  tbdomintl  str 'nt i tcs possibl_,-
l u \ ( \ l  P t , , t t h t  t  , l r .  t , :  l \  l l , . , r r r u l r r ' :  f r , ' t . r r \ r
ps r -udo l c t r r 0 r ! ' r ous  lUc t  a t r  och tn t c r  con ln l L ' 1c  l \
exposcd :  l nc ta t l h l l  s l ou1 .  s l [ t i gh l -  c rpand ing  a  h i t
towlrds apcx: larsal se!InL'nts robusl i  cla\\ 's aqult l .
\ . n  \ r I J l  .  F , ' r ,  r r r J  r r r r J l . , .  \ \ ' r l l , r  l  . \ $ I l  I | l I r : '
l l t l r s .

L ' l n . r t l aq t
W c s l r r n  D a \ e r t  l - i r n g u l g c  o f  t h e  r e g i o n :

Kint ingkcr, a becl l ! '  I ike inlccl ioLrnd s\\ ' lmnling in
\ratcr holcs.

Scp r ra t cd  l r om l hc  o thc r  c ) c l css  B idess in i
d . . .  r i h .  J  l r .  r ,  h r  i t '  . n r J l l  . i / 1 .  . t r , ' n : :
r c l i cu l i t i on .  r c l a l i \ c l )  dcn \ c  co rc r i ng  o l  sc t r r - ' .
stout palpi.  sloul legs i ind lack of swrnrnring hairs
on forc and nicl lcgs.

Kinli gka kurutjut sp. ni\.

Dtstr ipt ion (number examirrr 'd. I)  Figs 7. 16.
Hab i t r r r .  Lc r rg th  1 .0  mn) .  t . - a r ro \ \ ' l ) '  o \  r l .

rveakly l lat lcnccl;  unrl irrnrlv lcstaceous: hindwing
vcs t i g i a l .

11ear1. I l ro. id. hulpes outwrrds at sidcs bchind
$herc a'\ 'cs nonnellv erc: slrongly ral iculalL' :  a lc\\ '
set i f trous punclures o crch sidc aboul wherc
inncr crigc of cyc uoulr. l  bci smii l l  suture at sidc ol '
h e a d  i n  n r i d d l e .  A n t c n n a  s l o u t -  h a s a l  t \ \ ' o
scgnrcnts lar:est. ncxt two sl l lal lc\t .  then sloulv
incrcasing in sizc to pcnult inrate. apicrl  scgnlcnl
t \ \ i c c  l cng lh  o f  pcnu l l ima te .  a  1 . 'w  vc rv  sn ta l l
sctac on insidc at apcx ofcach segmenl. Mtxi l lar!
palpus verJ broadi apical scgmcnt grcalcr rhan
length of olhcr lhrcc conlbined: t ip narro\red.
truncated. a diagonrl ro$ ol lr  i ! ' \ \ '  sclac towafds
tip. Labial paipus broad. approximatcly- th,:  size
and length of r laxi l lar,- palpus.

Pr()notutn. I l road. narrowin! to\\ards rean
antcrolatef lr l  angles strongly projccl ing lorr{ardi
post!-rolat.ral angles bluntlJ produccd backwards:
r c l i cu la te -  spa rse ' l r  co rc r cd  \ \ i l h  ! e r v  s rna l l
punctures each \\ i lh a rclt{ ivel\ '  lon! t lnc \ct. te:
p rono t . r l  l l i cac  r c r l  f i nc .  sha rp l f  i r r r p r cssc rJ .
rcrching half \ \ .1] '  along ptonotl lm.

E / r ' / , - a .  \ o (  i u s c d :  \ r r t h o u l  i n n a r  r i d g e :
re t r cu l r l c :  modc ra l ( ' l y  co \e red  \ \ i l h  n l i nu ta
puncturcs. !-ach \\ i1h r rt ' l r t i rclr  long I i l rL'  sclxc:
x i t h  a  row  o l  l ong  t h i r )  se t re  r t  ad l t a \ .

Vtntral sutJi(a. Pronott l  pr()ccss nlr)dcralcl\
a r ch . ' d  i n  l r l c ra l  \ i . r ' .  h i ghcs t  po in t  r r i r ' ucd
\ cn l r i r l l \ )  bc l \ \ c cn  co \ i i c .  s f i t t l l l a l e  iD  ! p i c l l  h t l l :
\ c f J  n . l r r o \ r '  be t$c ! ' n  co \ t c :  l i o t  r axLh idg
me1ts1! 'rnunt. M!' \ocoxac ntfct.  \ ' I  a' t  iLs t  c rn Ll nt
. l r . r r l i r  t n r r r j : u l , r r  I l r  r l r J l | | r .  l n  I r . ' r . r  \  i l r ,  \ . ' n
. r f l ,  \ .  r . l r . u l . , l ' .  . r  t L $  L l . t t t \ . ' l \  l , '  g  .  t " q  ; s 1

lr l id l in..  lucraco\al platc ni)t  r l isecl in nridltnc:
coxa l  l i ncs  v i r t ua l l y  absen t .  s l r ( n tg l ]  r r - t i cu l l l t e i
* i th sparsc. \ 'er\ sI lrr l l  punclurcs. lnorr '  l lcquant
1ou'ards nridl inc. ( 'ach \\ i th l t  qui lr '  long \. la:
ddp rcsscd  1o .  bu t  pos r rb i !  n r )L  f used  t o  f i r \ 1
rhdon r i na l  s t c rn i t c .  F i r s t  t nd  s r cond  s l c rn i l c s
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fused. with obvious suture: stemites thrce to i lvc
free. covered with rathcr long sctaet threc and four
uith small  patch of very lons setae in n'r iddlc.
Epipleuron ralher narow in 1ront, progrcssivcly
narrowing to apex.

1 -egs .  Fo rc l cg  vc ry  s tou t ;  f emur  s t rong l y
ret iculale. \ ' inual ly $ithoul spincs: t ihia tr iangular.
about l lve t irncs as broad at apcx than at base:
ret iculate; a row ol closcl) spaced small  spincs on
inner nlargin and som!- strong spines towards
apcx; t l l rsi  \ \ ' i th fourth segnrent \ 'erv small  and
hidden within deeply bi lobed third segmcnt. basxl
thrcc segments moderately expanded. almosl barc
of sclac vcntral ly. apical segment stout; claws
rather weak. Midleg very stout: fcmur and l ibia
strongly ret iculate; t ibia and tarsi a I i  le less stout
t han  on  l o r c l cg .  Mc ta t rochan te r  r e t i cu la t c .
comp lc t c l y  exposed .  ve rv  l a r ce ,  i nnc r  cdgc
| o u n d c d .  o u t e r  e d g e  s l r a i g h r c r .  e p c x  w e l l
!cparatcd l-rom femur: temur ret icula(c. stout.
without setae, with onc spine at apex on inside:
t ibia stout. slraight. much narowcr at base than
; rPc r .  ! r i t h  numLruu \  \P rne \ .  \ ^me  \ r r on ! i :  r J r \ t
robust. with numerous stout spines, segmcrts
progressivcl l  smallcr cxcept apical which i !  a bit
i m n l l e r  t h J n  f , ' u l t h .  h . r \ a l  r n 9  . , . g m c n r .  i n
conbini l ion about same length as othcr three:
claws equal, extrcmcly snlal l .  Fore and midlcgs
\r ' i thout swimming hairs. swimming hairs welkly
developed on nlc(at ibia and tarsi (Fig. l6).

,Malr. Not known.

Types
Ht ) l o t l p ( .  ? .  BES 6032 ,  GSWA 5 .  Pa roo

Sration 25/6/1998. 26'26S I l9' ,16'E, col l .  S. M.
Eherhard. nlounted on sl ide. WAM. Rcgistrat ion
numbcr WAM 99/75.

Eh ttut logr
Wcs l c rn  Dese r t  l - anguage  o f  t he  r cg ion i

l !r l r i r l /r ,  bl ind .

ktrva.fornt / .  Figs 17-22
Leng th , l . 2  mm (no t  i nc l ud ing  u rogo rnph i ) .

Light lesl i iceous. hcad darker than r! 'st:  c) 'eless:
head proport ional ly rcry hroad. Hcad capsulc
b road .  r c l a t i ve l y  r ound  w i l hou l  markcd  ncck
region. sidcs with somc quite s(rong spines: nasal
largc. .rs long as the rest of head. broad. \ \ i thout
latcral notchcs but wi lh a promincnt downward
po in t i ng  sma l l  sp ine / t oo th  on  cach  s i de  nca r
middle. band of snlal l  spincs/teelh around front
cdgc  vcn t ra l l y  (F ig .  l 9 ) .  Mand ib l cs  r c l a t i ve l y
s t rong .  Lab ium sma l l .  * i t h  a  t e \ \  I ong  sc tac .
palpus long and slcndcr (f ig. 20). Maxi l lary sripc

sinplc. palpus long and slender (Fig. 111). Antenna
a li l t le shorter than ma\il lary palpus. sccond and
th i rd  segments  same length .  ap ica l  scgmcn l
smaller. accessor) appcndagc xcll dcvcloped, a
l i t t le  shor te r  than ap ica l  scgmcnt .  Thorac ic
seSmenls wcakly sclcrotizcd. sparsc row of quite
s t r o n g  s e t a e  o n  p o s t e r i o r  c d g c s  d o r s a l l y .
Abdominal segments $eakly sclerotizc'd. quite
numerous strong selae on poslcrior cdges dorsally
and at sidcs, microsctac ananged in rather short
irregular l ines. Apical scgntent with modcrlltc
siphon. Trachca in siphon and those at sides of
abdominal segments oi nornral sizc. Urogomphi
broken.  on ly  a  shor l  basa l  por t ion  o f  one
remaining which has a long ventral setae near
base. a vcry small dorsal seta near basc and a
s l igh t  no tch  on  thc  ou ter  s idc  wh ich  is  the
attachment point of a scla u,hich has bcen broken
olf: shaft nicrorcticulatc. meshes mod.ratc with
very fine microsctae along cdges of reticulation.
becoming noticeably \trongcr ncar hasc. Legs
long.  rc la t i ve ly  th in .  w i th  s landard  ser  o l
hydroporinc primary sctae. moderate numbcr of
sccondary  se tae ,  lack ing  sc tac  TR2 ( \ i l sson
1987). lacking swimming hrirs (Figs 21. 22). A
fcw very- long sctae on sides o1 thoracic and
abdominal scgmcnts, more fiequenl poslcriorly.

Association v ith adult
Wc think that this larval spccirnen is an early

f i n a l  i n s t a r  t h a t  w i l l  t h i c k e n  a n d  c l o n g a t c
considerably belorc pupation. Most prohahly it is
thc larva of T. eberhardi since it would scem to
bc already too largc to bclong to N. prr12l.

Specitnett data
I ,  BES 6017.  Borc  #  GSWA 6(A) .  Paroo

Sta t ion ,  25 /6 /1998.  26"26 'S  119"47 'E .  co l l cc rcd
by S. M. Ebcrhard. mounted on slidc. WA\{.

Larru form 2. Figs 23-29
Length  1 .2  mn (no l  inc lud ing  urogomphi ) .

AImosl transparcnt. head a verl '  l ight tcstaceous.
Head broad. relativcly largc. eyeless. \\ ithoul ncck
rcgion. without laleral spines. $ith a lcw very
long setac towards fronl at sidcsi nasal verl broad.
lacking lateral notches. about as long as rest of
hcad. row of very largc strong sctac/tccth around
much ol \cntral edge (Figs 2,1. 26. 27). Labiunr
.n r r l l :  n l lpu '  r , rhu . t . : rp i . . r l  \e !nn 'Dt  n . r r roucr  in
ap ica l  ha l l  (F ig .  25) .  Max i l la ry  ! t ipe  s imp le :
pa lpus  rohus t ,  ap ica l  segmcn(  smal l  (F ig .  23) .
Antenna shor t .  s tou l .  ap ica l  s ! 'gn tcn t  th in .
accessory appcndage about half length of apical
segnrcnt. Mandiblcs relali!cly thin. Thoracic and
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abdominal scgmcnls $,eakly sclcrot ised: a l iu.
moderate sctac and somc verr- long oncs lateral ly.
nlorc numerous poslcriorl l -  :  microsetaL' rclal ivclv
d c n s c .  i n  l o n g  l i n c s .  A p i c a l  s c g m c D t  w i l h
moderalc siphon: urogomphi moderatcly long. twcr
scgnrcn(ed. basal segmcnt with thrcc long setac
plus a group of thrce long sctaE i i l  i tpcx. apical
scgmen t  w i t h  onc  l ong  sc ta  a f t achL 'd  r  sho r l
d i s tancc  f r om apcx :  m ic ro rc t i cu la t i on  mcshes
l . r r gc .  r l t t t n . t  l nn .L lu r .  r r  r { l | ' l ] . . r t  l i na  l l t i .  r . , ' .  1 .1 . .
along edges. Irachcae abscnt. I-cgs rr l t l i \el l  stoul
with only thc standard hydroporinc sct ol primirr)
sctac. l 'R2 abscnt, \$imlr lrng hairs abs.nt: tarsal
c l a$s  mode ra t c l y  s t r ong  (F igs  l l l . 29 ) .

A.t sociation v ith dd ul t
A l l  l ou r  spcc imens  a rc  s i n i l a r  i n  s i zc  and

slruclure. Thcir fragi le appcarancc. absencc ol
lrachere. slarscncss of abdonrinal setae. and lack
ol sccondary setae on the legs suggcsl thar they
arc f irst instar larvae. L so, their sirc would
nssociatc them wilh N.7,//2a. Thcir ren stoul
ccphalic appcndagcs and broad squat nasrl  arc 1oo
dif lcrcnt from thosc ol fbnn I lbr lhcm to belon!.:
to thc same spccies.

I ,  BES  6021 t .  Bo rc  #  CS \VA  6 (8 ) .  Pa roo
Slation. 25/6/ I  998 26'26S l l9":17'8. mounled on
sl ide. WAN,I: |  .  same da(a. in spir i l .  SANIAi l .
BES 6022. Bore # GSWA 6. Paroo Sration. 2516/
1998  26 "26  S  I  19 ' . 17  8 .  i n  sp i r i l .  WAM:  l .  BES
599,1. Bore # CSWA 16. Prfoo Srarion. 2.1/6/ l99l l
26'26'5 l l9 ' .1,1'E. in spir ir .  WAN{. Al l  col lecred
by S. M. Eberhart l .

S \ ! rr\t^Trc Rt_l_,\ o\sr p\

Tt ibal plutentent
Thc  sma l l  s i ze .  I ack  o I  a  ! i s i h l c  scu rc l l u r r .

p rono (a l  p roccss  on  l \ \ o  p l anes .
pscudolctramcrous prolarsi and larval ntsal.  placc
thcse nc$ gcncra in thc suhlamil\  I lvdrolorinac.' I 'hcy 

al l  l rck del ining synrpomorphics for thc
l l yd rova t i n i  ( i nc i sed  l nc tacoxa l  p rocess .  \ ' c f y
broad pronolal process. rnodi l icd apical slcmite
l B i s l r i t m  I 9 9 6 1 ) .  a n d  t l y p h y d f i n i  ( u n c q u a l
metala[sal ci i i \ !s) and appcar. quitc clearl ] .  1(}
b . l on !  u  i l h i n  B lL l ! .  \  .  r J  , , r  H r , l r up , , r r r r

Wc placc al l  threc nc$, gcncra in thc Bid.ssini.
Ou r  r ( . r \ , ' n . .  i n  J , . . . . nJ  r !  . , r 1h . r , . ,  i  l n , , n . rn . c .
are as lbl lo\\ 's.

Thc 1\r 'o gencra \\hosc paramcrcs arc known

posscss the uniqLrc Bidcssini slnapomorphy ol
two-scsmenlcd parameres (Bislrajnt 1988. 1996).

Thc turr known larval specics lack notched
nasi l ls and hence would sccm to I ic outside ol th! '
Hvd ropo r i n i ,  i l  Wo l l c ' s  i d t - n r i f i ca l i on  o f  r h i s
chrrac{cr state ls x synapomorpl)} { i)r  l lydroporini
i s  co r rec t  (Wo l f c  1985 ) .  Th i s  i s  r r uc  w i t h i n
Austral ia. Howc\' ! ' r  lhc larvac of Hair lr :oporrrs and
trTorintotott which are bolh suhtcrranean and
currentl) '  placcd in the H_,-dropoflni (a placcmcnt
supportcd by thcir singlc scgmcnlcd paramcrcs)
do not havc notch! 'd nasals (Young and Longley
1976 ;  Long l cy  rnd  SpanS lc r  1987 :  l 16no  1957 ) .' fhc 

specics lack spines along thc oulsidc cdgc
of thc mclatarsi.  Such spincs arc prescnt in al l
Aus t ra l i an  hyd ropo r i n i  bu t  a re  absc r t  i n  a l l
Austral ian bidessini cxccpt for one or 1$o on thc
basi l l  scgment in somc specics. Thc uscfulncss of
this charlcter outsidc Austral ia or i ts polari ty is
unknown fHr'.1r-.)t alft.r and //r?l^i//lr.r lack Such
spincs. whercas Lr..orrt ir  ha\ lhcm).

Thc  p rcsence  o f  p rono la l  p l i cac .  A l t hou !h
l o u n d  i n  t h c  A u s t r t l i a n  h y d r o p o r i n e s .
Sternoltr iscus, Neat(rosouta an\i  Rarrct l t tdrus,
t h i s  cha rac te r  i s  more  t vp i ca l  o f  h i dcss ines
(B i s r rom 1988 ) .

( l p c n  m e l a t r o c h a n t e r  b a s c s .  T y p i c a l  o f
b i d c r s s i n c s  b u t  a l s o  l p p r o a c h c d  i n  s o m e
hydroporincs. parl icularly the Ausl r: \ l ian Parostcr,
N ( ( t e ros ( )md  and  Cu rahh t t l r us  and  i n
I I t - ph ld r i n i .  No t  p r cscn r  i n  t hc  Hyd ro ta r i n i
(B i s l r i tm  1996 ) .

Fusion of metacoxal plalcs and f irst and sccond
abdomina l  s l e rn i t cs .  Aga in  a lmos t  un i vc r sa l l y
p rcscn l  i n  r l l c  B id r ' . , i r r i  hu r  i l \ .  l r c \ cn t  i n  \ ,  l c
hydroporines (Bistrajm I9E8i Woli i  1985r Larson
and Storcy 199.1).

N{clat ibia strongly narro\\,cd at basc and. in
Tjirndesnrs a.(J Nin i./d.rr&r, rlso slrongl) curved.
This is a typical hidessinc characlcr hut is also
p r c s c n t  i n  s o m c  H y d r o p o r i n i  i n c l u d i n g  t h e
Auslral ian Stttnopriscus (Bislr i jm l98l l i  I_trson
and Storcy 199,1).

Thcrc arc thrcc o{hcr possible tr ibl l  placcrlcnts
thi l  nced to be considerqd.

Smv (1982) crL'arcd a scparalc rr ibe. Sictr i l ini .
spcci l ical l)  lbr l l ) 'droporinae l iving bclo$ glound
and  ! ' xh ib i t i ng  such  cha r t c t c r s  as  c l c l cssncss .
i l ight lessness. lack ol pigmcnt. dcvclopmcnl of
long sensory setae and proslcrnal proccss not
r cach ing  l he  n l csos t c rnum.  A l t hough  use l r . r l
taxonomical ly. i l  is \r idcl!  rccognisci l  lhal this is
i i n  a r t i f i c i a l  c l ass i l i ca t i on -  g roup ing  l ogc lhe t
phylogcnelical l \ '  unrcl. i lcd laxi l  simply becausc of
common adaplal lons to an undcrground exiStcncc
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(Young and Longley 1976: Pcdcrzani 1995).
Walts (1971t) crcated the tdbc Carabh)'drini 1or

the  pccu l i a r  Aus t ra l i an  gcnus  Cd rd l r l r ' l / . 1 . !
I - a r s o n  a n d  S t o r e y  (  1 9 9 . 1 )  d i s c u s s c d  t h i s
p l a c c I n c n t .  c o n c l u d i n g  t h a l  a l l h o u g h  s o m ! '
unccnainlv regarding i ls truc posit ion renlained. ir
$l ls probably bcsl to considcr Carzb,f^.r/rrrs lo bc
a menlber ol thc Hydroporini.  Wc accept lhcir
argumcnl and lenlal i \ 'c conclusion.

' I hc  
ne \ \ '  Scnc ra  cou ld  he  cons idc f cd  t s  a

separi le tr jbe. Wc can f ind no good retsons 1()
suggest thrs.

Relat ionshi l ts x i thi t t  the Bide.rsirt i
Nonc of thc n! 'w genera appcars close to any

ALrstral ian Bidcssini.  Hou'cvcr lhe prescncc ol '
pronotal pl icac. the fbrm of thc paranlcres. the
simplc ccntral lobe of accieagus, thc lack of or
$eak dcvclopment of clytral sctae. the lack of
sutural slr iac, the weak punctat ion and lack ol '
basal carinac on the epiplcura point quitc slrongly
1() a rclat ionslr ip tct Lintbodessu.r, Liod.isul i  or
Boonqurrut, evcn though the new gcncra lack a
cervicr l  str ia- identi f ied by Bisrrcjm ( 1988) ro bc a
phv logenc t i ca l l ] -  s i gn i l i can t  cha rac t c r  i n  t hc
Bidcssini.  and which is presenl in Liorlcssrrr and
B , r ' ne t t r r t t t  l l o \ . \ r t e r  t h i s  i hJ r r r t r r  r l l ( J t \  l l
the process of bcing lost in Boongrlrrrr.r  (Larson
and Storey 199,1), which is a Icry small  spccics
found in sand and gravel at the headwalcrs ()1'
. m i l l  . t r c J r n . . r r r d  ' l r o $ s  r i g r r '  n t  . r n  i n ( 1 p 1 s n 1
unde rg rou  d  cx i s t cnce  suggcs t i ng  t ha l  t h i s
cha rac te r  cou ld  h l vc  bccn  l os t  i n  r hc  l r u l !
.uhtcnln.. l t t  g,.rrt .r l .

Bevond Austral ia lbur gencra of sublcrrancan
Bidessini (bascd primari ly on the prcscncc of t \ro-
scgmcnled laramcres [Bistrcim 1988]) havc hccn
rcported: /roglogriSaorus Sanfi l ippo. 1958 l iont
Venezuclai CrnnaLle.rsus Spangler and Ban. 1995
from the Llni lcd Statcs of Amcrica: . t l7r.rr lr .aer
S f rn ! l c r .  l ' , ' r h  l r , ' l l l  Ch rn i , :  r r r J  U / . r r . , , r J . . ' r r ,
Wcwa lka  and  B i s l r om,  19911  i r om thc  pe rs ran

Gulf region- In addit ion a species ol Ur.rnr.!
Cuignot. 1939 (U. cluppuisi IPcschet 19321) has
becn  co l l c c t . d  f r om a  $e l l  i n  l - l ppc r  Vo l l t
(Burkirra Faso). Ol thcse, U. r. l laTyrr ir i  is I i t t lc
modif icd from its surlace congcncrs and thc l \ \o
specics ol G/d/?d&.i. f l / . !  arc not greal l)  dif lerent
|ron Htdroghphus Motschulsky-. I1t53 (Wcwulkl
rnd Bistrdm 1998). Bolh Trop[oeuignotus an(l
Contuldcssus dif fer lrour the Auslral ian i ten! 'rr  in
the presencc of elvtral pl icae. and in htving t l lc
p ros t c rna l  p roccss  reach ing  t hc  ma tas t c rnum.
Sirorlr ' res is more similar but dif icrs in irs four
scgmcntcd pro and mesotarsi.  thc prosternal

p roccss  r cach ing  t he  n t c ' l l s t c fnum.  re l a l i v c l v
strong pUnctation and. irom 7)irt l l r . l .sJ/r-s and
Nirr ir . /essrrs, Iack of su,imminc hairs on l .gs- Nonc
of these non-Austral ian gcnera appear 11] bc close
to thc nc\ Auslral ian oncs.

A Dluch morc dctai led ph]logcncl ic stLrdy is
necdcd bclbrc a clear idca of thc rclat ionships of
thc nc\r gcncra is obl i ined but we predict lhc
srstcr group. or groups. wi l l  be lbund within the
cu r r cn (  Aus t ra l i an  b idcss incs .  poss ib l y  nc l r
L i , " / ,  ' . r r : .  l t n l , , ' , L  t \ u \  a t  l t , \ ' , t y k r l t , . . .

Ralul ionslt tps beth(en t l(  ne\\ ?(nera antl

Thc  t h r cc  new  gcnc ra  sha re  a  numbc r  o f
characlcrist ics \ \hich suggcst a relat ivcly close
relat ionship betrvecn thcm \\ i thtn {hc Bidessini.
brscd on Bistr i im s 19811 rcvicw. ,4.11 lack a
cervical stna. a hasal carina oD lhc cpipleuron. a
margincd l ions. elytral pl icae or sutural str iae and
iL l l  have  sho r t .  mode ra te  10  s t rong l )  a r chcd
pronotal processcs not reaching thc metastemum
which is rarcly found in lhc Bidessini and not
found in any Auslral ian genus. l 'his would sccm
(o sugsest a rclal ively recent common origin from
\ \ ' i t h i n  a  res t r i c t ed  sec l i on  o f  t he  B idcss in i .
t jnlonunately thc polari ty of these charactcr-statcs
rs unknown. 

' fhcy 
may also. as is l ikely in {he

case  o l  t he  sho11 .  a r chcd  p rono ta l  f r occss .
r .  n r ( - ( n l  r d r l l : i l i un i  t n  d  \ ub l cT r i n r Jn  . \ i \ r cn .e
.Lnd hcnce have l i t t lc phylogc'rcl ic contenl.

Of thc f ive spccics K krrnr4rrtrr appears more
dislan( than thc othcrs. I ts rounded shapc. stoul
l egs  and  appcndages  and  unusua l l y  \ t r ong
reticulat ion appcar to be characlers relr incd l iom
its tcrrestr ial ancestor and to suggc\t a nlore
dislanl phylogcnctic origin 10 the olhers. ln al l
t h c s c  c h a r a c l c r s  i 1  l n o s l  c l o s e l v  r e s e m b l c s
Puroster, and thc bl ind. tcrreslr ial .  Ttrntt lessus,
bo th  i n  t he  l l yd ropo r i n i ,  a l r hough .  as  a rgucd
above .  wc  have  p laced  i t  i n  l hc  B idcss in i .  a
posrt ion thal must bc considcrcd tentat i \c unl i l
the discovery ol thc male.

Thc str ikingly si ini l tr  paramcrcs of the lour
othcr specics. a charactcr pcrhaps lcss subjcct lo
c \ o l u l i " n . r r \  . l r : r r r . . c  r n  J  n f \ \  ( . n \ I l '  n r n c l l l .
sLrggcst a rclal ivcl-"" close rclat ionship bclwccn
thcm. Wilhin these the large si lc. cordate shapc.
subobsolclc pronolal pl icac al)d nlL-tacoxal l incs.
and bow-shaped protibiae scparate T. eht 'rhanl i
l rom thc rcmaining specics uhich sccm rclat irelv
. 1 , ' . < l r  r c l . r t c d  r , '  ( r . l l  o t h e r .  r c t l c . l r d  r n  o ; r
placcmcnt of thcm in the oDc genus. Nirr ir lcrsas.
Within Nlrr i . lerr l l . r  thc roundcd mctatrochrnlcrs,
. r nuJ (c  mc l i r l imOra  . r nd  u l , , n r . L te  l c l r t . ' r \ i  \ c c tn .
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on a f irst enalysis. to be derived characters and to
l i nL  A  r | r r Jo r roe r r l r  r nL l  N  / , / 1 ' ,  \ / , r . r .  r \  r i , l L  r
species. Thc)'also lack the strong proDolal pl ici i
of N. pulp.t.  Thcsc di l lcrcnces are quite largc in
t r ' r n r r  o l  h i r i c r r i ne  l J \ nnom)  ; r nJ  i l  i \  qu i r r
poss ib l c  t ha t  l u tu r ! '  s t ud i cs  \ \ , i l l  suppo r l  t hc i r
scparal ion inlo two genera.

Thc t$o Iarvac. rvhich u,c harc associatcd wilh
T. eherhurdi a::rl N. pulpa, ,tc vcry diiltrcnt *ith
'| 

T. eherhardi havitg long legs. elongate ccphalic
appendages. enlarged nasal but without strong
sp incs / l cc th  i n  con l ras t  t o  t hc  s (ou l  l cgs  and
ccpha l i c  appcndagcs  and  g rca t l y  dcvc lopcd
spincs/lccth on thc nrsal rn l  N. pulpu, and. i i  lhc
assoc ra l l ons  a rc  co r r cc l .  suppo r t  t hc  Sencnc
separal ion of the two species.

In summary we tentat ively suggesl that N-
, r ' t n , l a r r , t ,  ns t '  l nd  N .  / a7 ,n ' t a , r t  31q .1 .1 .1  . p1 ' . i c . .
Tjirrules.rus tnrl Nirride.r.sas arc tistcr gcncra with
the  pos i t i on  o f  K in t i ngka  more  d i s l an l  and
problcmatical.

AD,\pr TIo\s l'o SI STTRRANI:AN I-tFI:

Many sp.cies found l iving underground display
cerlain charactcrist ic traits (hat arc (houghl to bc
adaptivc to underground l i fe. These include bolh
thc rcduction or loss of charactcrs (rcgrcssivc
c v o l u l  i o n )  a n d  { h e  e n h a n c e r n e n t  o f  o t h e r s
(constnict ivc cvolut ion), which together produce
lhc coDvcrgence characterisl ic ol cave adi iplcd
an ima ls .  t ha t  i s  t c rmcd  t r og lomorphy .  These
adaptal ions include morphological.  i - 'cologicrl .
phys io l og i caL  and  bchav iou ra l  cha rac te r i s t i c s
(Clhrist iaDsen 1992; Culrcr r- ' t  al .  1995).

Cene ru l  shape  (n l  s i ae .  En la rged  hcad .
l l a l t cn ing  o l  t hc  body  and  na r row ing  a l  t hc
pronotal elytral juncl ion alc common features of
subt! ' rrancan Hydroporincs. l i r i&./(, .r .rr/s exhibits
t hcsc  cha rac t c r s  t o  t he  g rea l cs t  dcg rcc  \ r r t h
Nlrr i .r ,-r jar- and Kirr l i rgla seemingly less i l lcrcd.
Sizc is a character that of lcn changcs in animals
exhibit ing markcd adaptation to subtenaneaD l i l | ' .
thosc l i \ ing in largc voids arc l l rgcr while those
inhabit ing interst iccs rre smaller than is l l"pical
lbr thcir l incagc. Kirrr ir .gka is anlong thc smi] l lcst
Dyfiscidae $ hi lc on thc olhr-r hirnd Tj irrudessus is
unusually largc lbr a Bid.ssine. only Bir lrs.rorles

,gftrr. \&.\ approaches i t  in sizc wilhin thc Austral ian
fiuna. Whclhcr lhcsc size characterist ics rel lect
thc spaccs thci- rnl iabit  or some other aspccl ol '
niche pi ini t ioDing is unkno\\n: noncthcless thc
rirc ( lr-ngth) ral ios of the tvro scries ol s_r-mpatr ic
spccics arc \ \ 'c l l  heyond thaf considercd nccc!si lry

lbr niche separal ion. being for Paroo 1.6 and 2.1
(mid point ol rang! ')  and lbr WiDdarra L6.

,E'1c.r.  Loss of eyes is typical of subte.rancan
aninlals. Al l  thrcc gcncra are cyelcss. ln some-
l ights "ghosts of ocel l i  can he seen in N. prr lpa.
At thc sidcs ol thc hcad. uhcrc thc cycs uould
ha\e been, thcre is a cuticular arsa boundcd by
su lu r cs .  I n  T .  ebe rha rd i .  N .  pu lpa  an t )  N .
xindarraettsis this is a small .  Darro\! ly o\ 'al  arca.
This is furlhcr reduced to a snlal l  suturc in K.
kurutjutu alJd N. !upo:;taae.

lVirrgs. The elytra of N. prr lpd are fused. In al l
t h c  o t h c r  s p c c i c s  t h c  c l ! t r a  s e p a r a t e d  o n
d i sscc t i on /p repa ra t i on .  l n  mos t  I l yd ropo r i nae
there is an inner r idge near the sidc ol thc cl l- tron.
lhought 1() be associated uith lockiDg thc clytra
rgainst thc abdomcn (Wolfc 1985). This is lacking
i n  t h c  n c $  : p c e i c r  . u ; ' ; ' c . t i n g  l h 1  c \ .  n  I n
Tj ir tude!sus urd Kiut i l r ,(kd the elytra are normally
l ightly closcd by sornc other mechanism.

In  T .  ehe rha rd i  and  t he  t h r cc  N i r r i dessus
species and probablv also in K. kurutjuru. thc
forewing is quitc Iong but narrow. Uiinsy rnd
veinless. In al l  l i re species i t  is obvjously \rcl l  on
the wat to bcing losl.

Senson struttures. Al l  f ivc species have thc
long thin scnsory sctac around the body recorded
lo r  a l l  sub t c r rancan  Hyd ropo r i nae  (SpanS lc r
1986). On the antcnnrc and palpi there are small
setac that probably havc a scnsory function. Al l
the spccics havc concentrat ions at thc basc and
apex  o f  t hc  c l y t r a  o f  m inu te  se tae ,bea r i ng
puncturcs. Aparl from their very small  sizc and
sccnring abscncc in thc f lu terrestr i i l l  spccics we
havc lookcd at. these appear nonnal but thcy ma)'
havc a specif ic senson' function. ln Kint ingkt
thcrc arc a few cuticular sensi l la on lhc top of thc
hcad. but other$' ise wc havc bcen unable to l ind
any sensorv organs. such as dcscnhed by Smrr
( l9l l3) 1or olhcr subterranean Hydroporinae. Morc
dctai lcd in!cs{igation ol ne\\ nlalcr ial mav \\el l
l_ind nrorc such organs.

Colour. As in tr lost subtcrranean anirrals thc
ocvr gcnera lack pigmcnt and al l  are part ial l l '
t ransparent. part icularly the iarvi ic.

S (u Ip tu re .  A l l  knox  n  sub le r raDean
H,' 'droporinae havc smooth shiny surl lces. with
$cak to vcry wcak puncturcs or sclac on both
do rsa l  and  ven t ra l  su r f accs .  On l_ , "  two .
T roe logu igno tus  and  L r . r / r r ,  ha \ ' a  r i r i ! cd
s t ruc tu rc r  such  as  p l i cac  o r  s l r j ac .  l n  bo th
' l j i r tul .sJus 

and Kirrr irrgla pronotal pl icae are
traccable but verv f inc. suggcstins that thcv arc in
thc proccss of bcing lost. Howcvcr in NiD ir lcssrrr
thc pl icre are relat ivclv strong and. in N. Trrr lpa,
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have a well  marked cxcalat ion inside thcm. ln
Kitt t ingkt the ret iculal ion on both surfaccs is
unusually strong, cvcn for a terrestr ial hidcssinc.
Th r  5e lae  I n  t he  do rs . r l  n rn . rL r ( \  .UL  \  . r n !  i n
Kint ingka, although the density of punctures is
nor grear_

Iarrue. Both larval typcs show l lrc tvpical loss
o f  eycs  and  co lou r  o f  suh te r raDean  an ima is .
Compared wilh Austrai ian lcrrcstr ial  Bidessini
l a r vae  t hc  l a rgc r  l a r va  f o rm  I  has  a
disproponionately large head and long legs and a
slrong nasal. Thc smaller larva fbrm 2 is most
noticeable fbr i ts sl long dcvclopmcnt of nasal
spines (Fig. 2l ) .

HARn A T

All the beelles wcre takcn by plankton net or
1r;rp from borcholcs in calcrete aquifers associated
with the Lake Way l-akc Carcy palaeodrainage
channcl (Fig.l ) on thc Yilgarn craton of Wcstem
Australia.

The palacodrainagc channcls in the Yilgarn are
old {hcy contain patches of Permian fluvio/
glacial sediments and were deeply inciscd into a
platcau of Prccambrian rocks during the Permian
or earlier: there is an abscncc of scdiment betwecn
the Permian and Locene throughou{ thc Western
Pro terozo ic  bas ins  (L .  Wor ra l l ,  persona l

way

WINDARBA

28'

. Leonora t,
I LAKC

2 7

100 knr . Menz es
121'

Mt.rQwal

I 2 3 '
;

FICURE L M. lp showing the exlent  of  thc Lt lc  War,Lake Carey pahcodfainegc chtnnel  on the Yi lgarn cr t lon
Thc channcl  cont inLrc\  througb Rason Lake to thc Ducl t  l las in.  The adjaccnt  palacodr i lndge ehatnels arc no1
sholvn.  Cround$eler  ealcreles are most ly associ i r tcd * i th the lakes (sal inas.  p layes) (hat  o ler l lc  lhe palacodrainagc
cbanncl  rn phces Inset :  local ion of the s i rc in Wcstcrn Ausrral ia.
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commun ica t i on  1998 ) .  Towards  t he  sou th  t hc
minor palacodrainagc l incs probably lbrmed al icr
the upl i f t  of the Darl ing Plarcau and Eocene
mar inc  t r ansg ress ions  dccp l l  pcne t ra ted  t hc
palaeovallc) 's along the westem nrargin of the
Eucla basin (Jones 1990; I-.  Worral l ,  personal
commun ica t i on  1998 )  when  cond t r rons  r ve rc
tropical.  I t  is of intcrcst that the amphipods l l (nn
the  sou the rn  s i t es  a re  Ce in idae  ( J .  B radbu ry .
pcrsonal communication 1998). a farni ly ol narine
ancestry (Bamard and Kararnan 1984) whilc those
lrom the norlhcrn site arr crangonrctoids. an
ancicn( freshwater l incagc (J. Bradbury personal
communlcauon).

Thc nonhem sdmplcs wr-rc l iom an aquifer in
Tc r t i a r y_  ca l c re te  depos i t s  on  Pa roo  Pas {o ra l
Srrt ion (alt i tudc 520 m AIID) in lhe Paroo sub-
basin of the Lakc Way Basin in ccntral Westcrn

Aus(ralia (Figs I and 2). All bores from which
s{ygolauna u'ere obtained ovcrlay Prolerozoic
shalc. Locally the calcrctes overlay Protcrozoic
dolomitc, sandstone and shalc, and are overlaiD in
places by Qualcrnary alluviunts and colluviums
(Fig. 2). and this juxtaposition is probably the
source from *'hich this possibly old fauna by
analogy with othcr areas lHumphrcys 1993: in
prcss a. in press b: Poorc and llumphreys 1998)
invadcd these in land-dra in ing  pa laeochannc ls .
Borcs in thc Protcrozoic and Quatcmary facjes
(Fig. 2) wcrc also investigated but no slygofauna
was 1ound.

aJl.rftu' Jrr' c.rrhnn:,lc dcptr.rt. lormin! ncrr
thc  water  t lb lc  in  a r id  lands  as  a  rcsu l l  o f
concen l ra t ion  procc  sscs  by  near -sur face
e v a p o r a l i o n  ( J a c o b s o n  a n d  A r a k c l  1 9 I t 6 ) .
Groundwa(cr  ca lc re tes  (Arake l  1996)  o f ten

-^ 
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Sampling Local ions:

No Stygolauna

Slygoiauna
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-".--t/

Dra inage  d i v i de
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FIGURE 2.  Loci l l ion of  lhc sxmple s i tcs in thc Paroo sub basrn of  th.  Lakc Wav Basin in Weslern Austr i r l ia  Inset :
locatrcn of lhe s i lc  in Wcstcrn Auslra l ia Basc mao al icr  S^ndcr\  ( l97l l
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TABI-E I  l )at i  for  col lcc l ing local i t ies.

Borc Lati tudc L,rn!r tuJe Dcptlr(m) Commcnts

CSWA Borc# l5
CSwA Bo rc#16
CSWA Borc#5
CSWA B0rr#6 (A)
CSWA Borc#6 (B)
CSWA Bo.c#6 (C)
o P  l l 3
o P I  3
oP  l t l
oP D3
oP 12.1

26 '2 .1  02  S
26 '25  - r I  S
26 '26  25  S
26 '26  02  S
16" 16 02 s
26 ' t6  0 l  s
28 '29  28 . ,+  S
28 '  29  l  l  S
:8" 28 '10 S
28 '28  .1 ( r  S
lu '29  0 ,1  s

l 1 9 ' . 1 5 . 1 1 ' E
l l9' .13 .1-1" E

9' .16' 19 E
I19' .16 I l"  E
I 19' ,16 -18" E
119 '  , 16  18 "  B
122 '  07  07  2 "  E
122 '  07  13 "  E
l l l '  07 .10" E
122' 01t ott" E
122' 0',7 22" E

1 5 . 0
12 .3

] u '

' 120  (0 .05 )
5  2 5  ( l  5 5 )
'l 

50 (0 '10)
2 .05  (0  t 5 )
3 .95  (0 . l 0 )

caVernous calcrctc/  shalc

observr l ion \ \ 'c l l .  shalc

obscrrr l ion wel l

f icrometef
Prezomclcr

dcvc lop  l vp i ca l  k l r s t  l ea lu r cs  (Ba rnc t t  and
Cornmandcr 1985). Such a calcrcte aquifer covers
c. 90 knrr ol Paroo Station. The uppcr surfacc ol-
thc crlcrclc is rubhl l  and sometinles karsl ic xnd
so the surfacc is pcrmeable becausc of sinkholcs
rnd crvcm!. Opalinc si l ica occurs at aboul (hc
wa te r  t ab le .  Bc lou ,  t h i s  l a l e r  cav . ' r ns  and
interconnectcd conduits havc also developed in
the lr iablc ci i lcarcous nlaterial as the rcsult of
gaoundwaler circulat ion. Thc calcrete vanes ln
thickness bet*ccn 7.6 and I 1.6 m \! i th an averagc
saturatron lhickncss o1 .1.5 m (Sandcrs 1973).

Croundwater occurs widely in the Paroo sub
basin and as closc to thc surlace as 4.3 m in platces
(Tablc l) .  The calcrctc is rccharged b) rdinf{ l l
through lhe poroLrs \url i rccs. Rainfal l  in the region
is lo$. c. 200 mm pcr ycar. and highly cpisodic
w i l h  sk ) rm  ra in fa l l s  01  76  mm and  I l 9  mm
cxpcclcd at f iequL'ncics of once evcrr- 1\\ !  ycars
and  f i \ . '  v ca rs  respec l i v c l y  (Sandc rs  1973 ) .  I n
conscqucnce the Sroundwater table varies quitc
widclt  bct$'een slornr cvcnls.

Wh.n investigatcd in l97l alrr ibutcs may
r1o$' dif ler the lo(al sal ini t ies \\ i thin thc Paroo
crlcretc ranged from 710-1130 mg I-L J DS rvhcn
the  bo re l i c l d  cha fac l c r i s t i c s  \ \ ' c r c  cs tah ] i shed
(Sandcrs 1973) bur u,as not much stft l t i t ied within
horeholcs. 

' l l rcrc 
is a gcncral increasc in sal ini ly

downslrcam up 10,1.100 lrrg L I TDS. Thc calcrete
aquilcrs elentual l)  drain 1() the salt  lakcs in thc
Lake Way systcm which ac( as evaporation basins.

Thc  sou thc rn  samp lcs  we re  t akcn  f r om
piezometers (alt i tudc,116 -,1l l l  m AIID) associared
$ i t h  a  ca l c r c l c  qua r r l  a l  W inda r ra  (F ig .  l ) .
adjaccnt 1() thc lo$cr rcachcs of the Lakc Wny
I-akc Carcy palaeodrainage systcm at depth. In
this regiorl  no subterrancan iruna was rccovcrct l
from eithcr thc Ro\r Valais Borci ickl or thc

Korong Norlh Borcf icld dcveloped in aquifcrs in
basal palaeosands overlain by suhs{atrt ial  layers of
clays in the palaeovallcy dcposits.

The calcrctc dcposit at Windarra rctchcs a
maximum thickncss of about six mctrcs i t  is
ove r l a i n  by  c .  I  m  o f  l c r rug inous .  c l ayey .
unconso l i da ted  sand  and  i s  t yp i c l l  o f  t hc
groundwater calcrctc! widcly occurring in thc
Austral ian arid zonc. There are wcl l  dcvckrped
karst features wilhin thc arca covered by lhc
piczometric f icld lhat are typical of thosc found
clsc*hcre in calcrctc (Sandcrs 1973) and in thosc
support ing stygofauna (Poore and Humphreys
1998 i  W.  F .  Humphrcys .  unpub l i shcd ) .  l n  t he
quarry arca the watcr table is shal low (3.3,1 m
ls .d .  0 . i J9  . ange  1 .90  4 .15  be low  thc  na lu ra l
surfacc.l  at the t ime of sampling) (T. iblc l) .  As
such the calcrete compriscs a highly pcrmcable
aqu i f e r  w i t h  I im i t cd  sa tu ra t i on  t h i ckncss .  The
srl ini ty in the Windarra Calcrete Quarry arcu
rang.d l iom c. 1500 3200 mg L I TDS at thc r ime
of sampling bul has bccn rcported as high as 4101C
mg L rTDS in placcs ( l)amcs and Moore l99l l) .

AssocrAn D F^tNA AND Bror.(Xly

T h c  l h r L . c  F c l l ( r a , ' l  d \ t i ' . t J ) , . r r e  \ ) m l i r l r r !  J l
P r ruu  r l . r h l e  2 '  r n . l  t u , '  r ^ l gcne r i (  \ pc ( i r \  J re
sympatric at Windarra (Tablc 3) and they are
found  togc thc .  \ r . i t h  synca r i d  c rus tacc ; l
(Bathynellacca). crangonyc(oid amphipods (gcn.
nov.: J. H. Bradbury, pers. comm.1. phreodri l l id
ol igochaetes (a Gondrvanan l ineagc). cyclopoid
copcpods and candoninc ostracods (Tables 2 and
l).  Undoubtedly more comprchcnsive sampling of
the aquifer wi l l  add to lhis fauna. especir l lv at
W inda r ra  $ ,hc re  t he  cn t i r c  vo luDre  o f  \ r a ( c r
acccssiblc lbr sanpling was only c..1..1L.
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TABLE 2.  The disrr ibut ion of  stygofauna in the Paroo area.  Ten borcs were \ rmplcd l iom \rx s i tcs and only one s i te
yie lded no fauna. Thc nunlbers undcr 'Wcl l r '  dcnotc thc numbcr ofvcl ls  out  of  l2 l iom which texon wls sanrplcd.

L denotcs l r r \ae presumed 1()  rcprescnl  N D lpa ^nd T rr" r . id ld i .  Notc thc morc or  lcss complc l .  rcstr ic t ion ol '
s lygof iuna 10 bore samples as opposed to open rel ls .
*  = s lygolauna. other$ lse eprgean species.

CS\\ ' .4 Bote l- i 1t) t0

Dyliscidae

Crustacca
Amphipoda
Copcpoda
Os!racoda

Hydracarina
Olrgoch.rct.t

TlirruL:rus ebcrhanli sp. nor .-
Nill ide.rsl.r 7rll7ra sp. nor' *

Kintingfut kurutluut sp. no\ .*
il.rth!ncllacea*

Crangonycloid*
ClcIrp idac
C) pr id inae

Surctp uLtptis cf .rcrll.,.r.r (Cypridinae)

al?r'?lld !'p. (Clpridrnae)

Candoninae'
A r re nuru s ( M i ( u fttLd tl.r) srpdrraas Smit
Phreodnl l idae+

I

6
)

3

+ L

+ +

+L
+L
+
+
+
+

Ntinimum number ot \pecics

Owing to their habi lat l i t t le is known of the
b io l ogy  o l  suh te r ranean  dv t i sc i ds -  I hc  f u l l c s t
accoun t  i s  by  t , ' 6no  (1957 )  \ \ ' ho  repo r t s  t ha t
Morinot()a /rf trcdair-d s$am weakly, walkcd on
(hc substrate and did n()1 sLlr lr ice lbr air.  The
adults of Tj ir tudessus and Nir/ ideira.r have
swimming heirs on al l  their legs. so presurDably
thcy nccd to s\r ' im at t imes. f inr ingkd havc wcak
swimming hairs only on their hind legs and their
small  sizc and proponionally lery strong forc and
midlegs suggcsl rn adaptrt ion to cra$ l img lbrcibly
throrgh gravel/sand this is consistent with the
hypolhesis tha( lhcir small  sizc lor their l incrge i5
an adaptt l ion lo in(crst i l ial  l i le irs discussed undcr
'Adaplal ions 

1(] subterranean I i t i ' -  Both species
o l  l a r vac  l ack  su ' imming  ha i r s  bu t  s t i l l  hav .
uroSonrfhi and long cerci suggcsting thal thcl- arc
s t i l l  a i r  b r e a t h i n g  a n d  n c c d  t o  h o l d  t h e i r
urogonlphi abovc thc \! 'alcr \ \ i th the help of thc

ccrci.  l -arva form I havc lracheae of norrnal
appcarance. Against this is the rc'ry small  body
sizc of thc smail  i i l rm 2 larva which. l ikc similar-
sizcd larvac of surface species. would al low it  to
brcathc cutancousl) ' .  I t  is douhtful i f  thc much
largcr fomr-1 larva could do so.

N' lost adult D) t iscidrc arc scavensers on frcshlv
dcad animals rather than acl ivc plcdators and l ivc
ol- i  morihund or ncu ly dcad aninraLs. Udno ( l  957)
rcportcd t lrat M. phreatica lcd both on l iving
( c o p e p o d )  a n d  d c a d  ( i s o p o d .  a m p h i p o d )
cruslaccans and we suspecl thal thc ncw gcncaa
havc similar fccding hlbits and arc fccding on the
rangc  o f  sub tea ranean  c rus lacc !ns  i nc l ud ing
anrphipods, copcpods and syncarids (Table 2)
which werc Jbund \\ ' i lh them. ln contrast 1() the
adults. larval d\I iscids arc ac(ive predators. Thc
large head and rclal ivcly \ \ 'eak hody and lcgs ol '
thc larger larva suggcst an anbush predator. fhe

TABLE I  Fauna in lhe Windlrr . r  Calcfc le Quarr)  p icromc(r ic  l ic ld l .  i rnd W rc lcr  lo Nrrrr r l r . r r r r r  1dlx) ik( , .  rnd N
u i,,/.?/,.rer.f/.{ rcspccti\ aly

Locat lon Amphipoda Copcpodx
Cyclopoide

Copcpoda
Hrrprct icordr

Colcoptcra
D\t iscidac

Oligoch.rc la

o P  l l 3
o P  I  1 8
oP 122
oP t23
OP I 2,1

l-w

I -
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6 7

FIGURES 3-7. Dorsal views. 3, Nirridessus pulpa;4. N. Iapostaae',5, N.vindarraensis;6, Tjirtudessus eberlnrdi;
7, Kintingka kurLttjutu. Figs 3-6 male; Fig. 7. female. Scale bar = 1mm.
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FIGURES 8-11. Lateral and ventral views of central lobe of aedeagi and lateral view of a paramere. I, Nirrid.essus
windarraensis;9, N. Iapostaae;10. N. pulpa: ll, Tjirtude.tsus eberhardi. Figures 12-16. Ventral views of hindlegs.
L2. N. lapostaae; 13, N. windarraensis; 14, N. pulpa; 15, T. eberhat'di; 16, Kintingka kurutjutu. Drawn to
approximately same size, not to scale.
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FIGURES 17-22. Larvr form I . 17. dorsal view; 18, maxillary palpus; 19, ventral view of nasal; 20, labial palpus;
21, anterior view of foreleg; 22, posterior view of foreleg. Figures 23-29. Larva form 2. 23, maxillary palpus; 24,
dorsal view; 25, labial palpus; 26, lateral view of nasal: 27, ventral view of nasal; 28, anterior view of foreles: 29.
posterior view of foreleg.
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strong nasal spines and strong lcgs of thc smaller
larvac susgcsts a much more active pursuit  of a
rather slippcry prcy.

Thrcc of the seven adults at Paroo '"l'ere taken
in traps. whilc thc rcmainder, and al l  those from
Windarra. wcrc capturcd in plankton nets hauled
through the waler column in the bores. Tl)c hore
samples may not rci lcct thc dcnsity ol thc fauna in
thc gcncral groundwatcr bccausc the bores ma)
scrvc to concenlrate the slygolauna o\! ing to the
steady inf lux ol orgrnic matlcr dropping do\rn thc
nlosly capped but not sealed bore heads.

Co\sFRvATIo\

G r o u n d w a l c r  c a l c r c t c s  n r o s t l y  o c c u r  r n
palaeodrainagc channels in arid cl imates where
thc  annua l  r a i n ta l l  i s  l ess  t han  200  mm and
polcnl ial evaporation cxcccds 3000 mm per year
( lV lnn  rnd  I l o rw j t z  1979 ) .  Hcncc .  t hcy  occu r
widely throughout mid-lat i tucics of central and
wcslcm Austral ia (map in Humphrcys in prcss c).

The Lakc Way Basin has bccn examined fbr i ts
wa te r  po ten l i a l  (Sandc rs  1969 .  1 ( ) ' 72a ,  1 ( ) ' 73 .
197,1). Somc rvork has becn conducted on the
hyd rogeochemis t r y  o l -  aqu i f e r s  i n  t he  reg ion
(Mann  and  DeL l l schc r  1978 :  Passmore  1983 ) .
Such aquifcrs arc actual l)  and potcDtial ly much
cxp lo i t cd  f o r  \ r a te r  r esou rccs  (Env i ronmcn to l
Protcct ion Aulhorit l r  l9l t l ) .  ol tcn inapprop.iately
( S a n d c r s  1 9 7 2 b ) .  T h c r c  h a s  b c c n  a n < i  i s
cons idc rab l c  m in ing  i n  t he  Sene ra l  v i c i n i t v  o f
\ \ - i l un . r  

" nJ  
l u r t hu r  e rp . rn ' r . r r r , ' f  m in i r r !  . r . t r r i l )

is planned.
Wc nccd b recognise thrt thcsc ccos,vstcms

ma,'" 1acl]  signif icant r isks resul l ing from rhc
lowenng o[ thc $ater tablc bclow ccoiogical ly
rnnn r f i r i , l l (  l e r c l .  l .  h  r e \u l l  , ' l  . u r l r . ' c  upc t J l t nn \
( sca l i ng  o r  c l ca r i ng ) .  r s  wc l i  as  t hosc  bc low
sround ($,alcr i tbslract ion. n] inc de-watering). This
is cspccial ly thc case for thc shal low and thin

crlcrele aqui ler d1 Windarra. ln addit ion, such
processes may resol l  i r  t l rc physical rnodif icat ion
o r  l oss  o f  sub te r ranean  env i ronmcn ts  t h rough
general suriace slumping in l loodplain calcrete
aqu i f e r s  resu l t r ng  i r om the  w i l l r d raw l t l  o f
support ing \\  ater.

The recenl discoverv lhat these aquilers conlain
rich rcl ictual l iunas lPoorc and HuDphrcys i998:
H u m p h r e y s  i n  p r c s s  c ;  l h i s  p . i p e r )  p o s c ' s
chal lenging managcmcnt issues as thcsc aquilcrs
of(en consl i tute the principal walcr supply for
hunan activi t ics in the arid zonc.

F r o m  e \  o l u t i o n a r y  a D d  h y d r o l o g i c a l
consideral ions i l  is l ikcl), that thc areas occul ied
b), thcse rcl lct launas are small  and isolatcd. as
found in thc Pi lbara (Poorc and Humphrcys 1998:
W. F. I lurrphreys. unpublishcd). analogous to
rainlbrcsl patches in Eastem Austrt l ia. ln these
condit ions the thrcrl  ol uDwitt ingly harming these
anc i cn t  r c l i c t ua l  commun i t i c s  (d i scusscd  b , " -
f lumphreys in prrss c) is cvcr present. We hopc
that harm can be avoided. or al lcast minimised.
hv an actr!e proitrrm of discovcrf i ind descripl ioD
of thcsc ncrvly disco!ered uniquc launas fol lor '"ed
b) \ouDd managernent ol the \r,atcr rcsource.

A( KNo\u_l,DC\,1!t l s

Wc would l ikc 1o thank R. Guuendge \vho prcparcd
most ol l ine dlawings. E. O'Gradv loI Ihe colour pla(c.
D. Corazon * 'ho prcpared f igurcs 2l.22.2i i .rnd 19. D
R. Wcsr lol '  rhc mrps ard l ibrrr i ins N{ Anrhon}. J
Evirns rnd \ l  Tri f frr l .  Local inlorm.Lrion was pfovidcd
by Dorrs rnd Jim Ford. Parirc Sration. rnd h) rhc
Envrft)nmental Olttccrs et l \ . lurr in l \1unin. l tur icul.rr ly
Kim Benllct l .  Slcl lrn Eberhird conductcd rhe sampling
a( $' i lun.r Idcnti f icat ions ucrc nude bi \{  S l larvcv
(Hydrarinn.r).  J Bradbuf! (Amphipoda). A. Pindcr
{Oligochacrcs) i lnd P N.larmonier (Ostrrcoda). The
co l l cc r i ons  a l  W inda r ra  wc rc  m lde  du f i ng  rn
cnv i ronmen l . r l  r sscssmcn l  o l  po ten l i a l  s t ! go f run t
hrbrl l ts conducicd by \\ 'FI l  on bchrlf  ol Anrcondr
N ickc l  L rd
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