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Water-extracting Tenebrionid Beetles from
the Wahiba Sands, Oman
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Sunrnrsry Wltcr basliirg l)cluviirur ol lllrcc Lirlcbriolrids
Irr)tltll(.r.illl(l(lLul(s(Jl llr( ljilsl(lrll I'jf{rvil'r'c(rl llr| Stlllitlliltr
rrl (.rLrrirL lli .[.sL r iIorl Nlourrrls, tralli]lLt's iilld stllr slll liril'
ttrrrrrLls irr tlLI trtot:t satLrl i,l! l,ttrll tlr it slr('(ili(r lllillllr(rr li)r
(,rrll spr,(r{s. 'l'lls obscr-vaLi,rrt i5 Lhc scaol ol ils kitld
(l(s(llbr(l ollly lirr Lllc N.irIriL l)i'scrL sotltc lli ycars alo.
l!llIri]rllllliltit Ll;rlir, di'$ iilrd sarld rIl(rtslLtfc rccord:i in (hc
lx!ll.s lrilLllll xr,r Ljivcn, ar wt'll as (tos!l_ilrtidl ol lllo
ccoloEical ( orditiors ol Llle silrrd dLtILe biolope

Kcy*'ords: Orurr r, 'li}1leLrionidae, waler baskirE, lnicroclilnatc,
sutid ll],risture, e(:()logy.

Introduction

Irirst lit,lil obseryaLit.[ls ol [lirec' tlocturllirl tettcbt itittirl
ircrtlrs ol tlLc gcllils I'epidot:luuu wclti rclbrtcd l)Y

Sccly ancl Hrrnilton (l97tj) lrolu tile Nartib Descrt.
'l'Jrr.:se s;rt'cies colistrucL L[u]l(:ircs l)crl)ctldiculitr L() liltl
wiirds. 'flrc bccllcs rcLuttl tlo g thc |itlgits ol tri:ttcltes
it1)llr wlu(li tircV ('xtriicL lir:c r.viiLi:t ill(lrcilsing Lhcir

wciglit by s()rtl(' l:l l)%,.

Ir the. z,rt-riodical sLlrvcy ,ii 5.,,rli .\r'abi:r ciuritrg

l9?5 i985 (lJLlttAer, ll,tJl;1 lr:r'rlrlrcrs 01 tlre
ulrrul)salr)llol)lrili(r getftiri\ ilrttru)ttiian aM E rtttLitts

ir,crc rnainly discovered in the barrelt sand dunes ol the

Diriuia and Great Nalird dcserts.'l'he ttew species were

dcscribed by I{aszab (1979, 1981-1982). PrcvioLis

rci:0rds of;lrl[totTllol, wcrc ktrowtl otily llottt Motilcctl,
'l'Lurisia and the north$,.tstern Sahara. Howcver, tliL'

wiit{rr rrxLriiclitrll beltaviitur ut lhe Saltarutt lcilx)li und jli

Sludi Alabia ltari ncrt so 1ar bcett obseryed.
I)urioA t.he z()ological survery cl the Orttan WalLiba

Srrrrls l)r'ojcct., oll.l.uriscd by tlle ltoyal Gtxrgraphical

Society, a tcrLul ol livo waLer baskirlg letrebriottid species

wirs lirLrrrri. n r(rlx)rt. on t.ll(tir walor cxttacliliS behaviour

olrscrvt,rl irr alL areus ol t.lie Sands visil-cd is being

l)rcpared (lJriltiker & Btittil{er, in J.rrep. ). ltt this paper,

obser,/atialns fliade on tluee of them ill an illtellsive
study area are publislied. It is of interest to rnelitioll that
iill LIl(]se'lenebrjonidae iirc urldeterntined species.

As part ol the geomorphological progralnme of the

Project, measurellents were made ol dew, together
with the moisturc oI the sattd surface crust. The

tcclrrrique for accural,ely asscssing the nloist.ure conterll-

ol thin layers ol natelial was relined further lbr work on

the tcnebrionid bee[les.

Physical Environment

'l'lre irrrrrcr.lialc environlnent llr llte work consisled of a

t--0rnplex asscmblage ol suud dunes, the areii rteasurtng
sorrre 2 km by i klri sltulled at Qarhat Mu'allirnar at the

cirsterrr lrirtgc ol the Wahiba dcsert ( !'igure l). 'l'he

tlunes were irlmcist totally bare ol vegetatiotr, rlrcibile and

ol birrchanoid ibr[r (Plate I ). They varied in height frorn

2rrr to 5ni, and tlreir shape, and particulady the aspecl

hrr.ltlrltt^rrlttrlr\\tlr!,,11,ir,,/N,r i L"",,rr l
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l LrirllE r lllxlr ol WirlLibiLSult(l l)|serturld a(llcJltultA dlstticLs

lL-.crr r Iliotope of the Walliba brrchanoid sald du|es itt
Qilrlrat Nlu'anxnar soutlr ()1 Bilad Biuri tsu Ali, a t\rpical drea
lvlr\rr{r waLer lrirsking llor11 dew cotd(]nstl 1rir by AiL |)gtla'tr
xrd lilrdllri is very conu on. (Irliolol{rlp}i by W. liutLlkcr)

r.,\'rfi r .,1rlTroalilo?l sp basking
siLlu.ltr(l lrv dc!v ( liliotograpll

iree wnter in ir siurd uack, fuLly
W tsiirtikcr)

(J1 tlre slil)-1 ce, chalged corislant.]y, irccor(llng to the
doinini-uLl wirid dire{ir.ion (Wanr:n, 1988, this volunlei
li rl)alli, 193:l)

(ilrrrr.Ltically, LIrc irrtu displays lllc gi'rtlal
clrafrcLcrisLicrs ol r ltot (lesrrt, lvith a corIlltarirt.ivcly
srtiiLll iLtttitial slrit(lc lc ll)crirturit ra gc ol sor c l5o0
(irllj)rr)xirrirt( l,r l5'(l irr I)r,r'r'rrIIr|r, i0"(l itt .JrIrI iLrrtl

,Jrrlt'), lrrrt ir latlrll lirlgt'r rl.rill' r'rrrrgr' 'l'lrLts, irlrrlc llrir
rL,lirtivc lrurliLlrtl' ts glnlt.illy v{ r\ lo!v, rriglL{ tirrrt,
((r()lLlg lii(ililiL{(,s rlt'rr lirlrlaliLrrr I,i.uirrllll is lriXlrly
vittt;tlrjt, itrl(l irll)('lrts lo l()11()w ir lllf{'(, lir six }ca| (yclc.
Stttt l itt tlt,' ull(,rv('lulA \'('lir's llt{'r( ls viflll.,lly lt() fllil,
slrtisll(s lor lli( lll(,iilt lrirvc li(tlI virlitlily lictw('t'rr
Alarrlt arrd OctoLrcr tiic lrruvrrlirig $'illd drlcctloli is llolll
tlre soutit!vr.st, but durilrg Lile lcrrruirrdcl oi tirr: year rl is
rnurkedly llole vutiablc, wiLli u rrortllerly bias.

rr.,rLr r A slrcciitu:r r o I ttld.ius sp. ill a ttourid on a sand dunc
crcsl oxL|lcting liee waler. (Pllotograph W. Bu .iker)

3::



Methods
'J

Sampling of nocLurnal sattd clune clwelling tenebrionid
bcetles rvas vcry tedious lnd tilne collsulnilig illthe past

due to thc large volumc o1 sanci to be sclrched lor
i)celles. TIle siluaLion drastically chaliged witll the

discovcly thal a cutilill i)roportion 01 thc adtllt
telicirliorrids lltitllc their wily t.o tlle dullt stll lilcc durillg
tllu rrigirl wlicn dcw, iog or rulli l)ro(luclr(l I woL (:rLlsl.

Tlley construct the typical nrounds and trertches whicll
arc anrDly visible irl thc early morning iiours (Plates 2

iurcl J). 'l'lrc bcr:Ilcs arc tltctl colloctc{l i'll 51lrl ll1)ll]

Lhcse vanldge points ol, iI already pellctrated inLo l.hc

sub-suriacc, lly nteatls oi an ordinary sieve oi st.'lnc 2Er

t:m diaurcLct. Dcpettding on the dcgree o{ dcw

formatiol and suit bility ol lhe biolofie, it was possibie

to sa[iple up to l]0 specilnens in one hour'
Soil moisl-ure tvas rneasured by t)le Specdy N'loisture

Tester wirich, wrtl-r olte operiiuol, iras iui accuracy 'li
0.i% (tuiLlersoJr & Cox, I98'1). For ttLc vertlcal

l]loislurc gradjcrit, ii lltlo l)ailltbrusli wus usod to collLict

tlie sanil.rlc, rnrllirnr(rc iry rnillilllctre

Results

A[ tlie beginnirrg ol the Expcdition w.iler t)asliirig by

.\)tLlllogi.to)L atld Crodtas was discoveted on the barfell
sald dunes al Rlrs Dhabdhub, situaled in tllc c{lntle ul

rhe WatLiba Sancls Further fleld obselvittiolls sooli

f<.rllowed aL othcr locatiolls ancl irtltliLional behavitrur up

to the elld of the lield inspcclions. lt rvas revcaled lttlt
this LelLilvrour w:l.s very conlnolt witil all speaiics, btlt
llre nullber oi spucirllerts l)er sLulitce ullit viilic(l
itccor(litlA Io Llre ulltortnt of orgattitr dt'bIis Lrltlu'li ittlt-t

IlIe slrrd ilurrcs.'l'ilc lligll('s( ttittttltet ct] L('cllt's is ll('iir
veletilted ar-eirs or wiicr'o Pnsopis cirtttnLri.. is llalt. ol

tlllj s.lll(1 durlc l)hlit ecosvsLcllr L)ll Llic oLllur llitll(1, lulg('
i.tiit trtt sitttrl tiuttrt (iollll)lcxes wil.lt a lJl.Ltrl t trvt't tll llt lLtrv

j'li, lrrd witll lilt.le orgiLllj( debris tLutbour v(lly lLrw

wirter i)ilskiluj t.ettcllIiollid:;
SJt,d I Ill.l Il',l5lL]l,. lrlL Jrrlrl'll,, lrl, !,rv.l,l{ J'

Jccurately as possible a lllean villue 1or tlte Lr-rp 5 ot-{i

llull, wele tttarle lt lli intervals alollg a selies crl

Ilarlsccts across lite dunes. With llle consLrainls

irlllrosed bv Liru{: belorc cvitl)oruLioll attd llic ltlcitlt:ttcr:

ol cierv ilscll, six sudt trullsucts werc colnpielccl (see

I.'iglrrirs 2 iilrd:J) atitl iltclclt cirse llle v.rlu(l iol Llle clest

wits sigiliiicillrtl)' lrlSll{rr tliirll llr l tlscwii('rc ll Vilri('(l

llorn i.5u^ ttl :.(l% lvel weiglit, wllilc Lhc lllciill lor Lll{l

durrc laces rattgcti lj!tti 0.9% l.o 1.29',r wuL rveiSlll.

'l\r csLairlislt tllr Iltoisttrr{r glit(liellL ill Lll(] cll)sl lilla,

tlle collLerLt ol cach tnillilllcLre layer tllrough llle clLlst

was rueasured. ltt each casc, tllere was a sllarp decline

li1)rl l)(,1wr'r'ir 1.79J arrd 2 2"1, w('t weight lor thc surlirco

lnilliltlctr.- Lo tJ.Iyr, lor tllc i()B/esL lllillinicll (r ol 1.1tc crust
'l'tLe decrease rvas gette|itlil' reguiar, allllougli, ilt ol,t
casc, tlre ligllre for tlie secolLd Itlillillletrc $/as olil-y hall

tiiat L0r tllc iil.st.
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Scaie
qo wet wei0ht

Cresl

f'lclrRE: Sand crusl.Itloisturc transcct (March 25, i986).

-0
scaie E

Dune Cresl LSmm

r.rcrncr Cresllinc inoisture grldiorll (Miuch 25, l9lJ0)

'i'hus, il is clear tilat ibr a very snall surlace areii ol
dune, cresl. line and its irl]ntediatcly adjacent area, [here

is a ricirr lrtoislure lliaxillluln. Along tllc clqst, dcw is
ollcctivcly scttluig otl lwo laqcs bul the lliain lactor

llorlucirig tliis ellccl rIIaY bc thc coarselicss o[ lltc sattd

g|airrs, wlLiclt iiliows gteirl.cr l)(rrc sl)ace 'fltis vcry

lilliil.c(l ltlea of tlLtttc is Lherclore [he only one with,

ul(lcr rr(xllal (iircuttlstiitl(its, licc wal,cr available

C<lnclusions

In lhese lirst records c,rutsicle the Niunib observatloll
alr-.a (Sci:ly & Hamilton, 19?6), it has beeli sirowri that
tt'rrci-rltorrid ltcr:llcs ol scvcral Sclicfa attd slrtcics are

al)lc tr) nluke use ol dew and rain in a suptrartd
environrnelL. The construcretl snlall sarld I oullcls and

l.rcliciios oll Llic san(l surlace contain enougll iree wlttl'
lbr rclive irltake during thc early tnorttillg il.rurs '1'ltc

extraction ol waler ends belore or just ail(lr sullrisc
wllcn re rlloLrlrls and l,r'enclrtls starl lo disitlteglule.
'lhe bt:elI:s r{rLlrnt to tiie dry subsancl tu a (lcptli ol l0
to 20 crn volding therelole the extl-clnc sand surluce

lcrl]perature. lt seells to be ollvious tllat tlils bellaviour
lrll()ws the sLu vival ol small and mt--diutn sized ittsec[s itt

H drstance (rnlerval lm)
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an cxl.rcnlL,ly dry and aLiiosl- vcgoliitionless sand
biotolrc.

Evidr:rilce fur tlie siind rloisture lneasurern€rnts
in(licates stro[g]y rlrat tlir: Lelcbrjoll(l Lerillcs sudrrce
in the zonc i)l l)oak rloisturc viriues. 'lhc grtvcrrrir,g
rnecllanislll to ilid tlre arcas wi{.lt tlrer oplilliutn ntoistul c
contents rernlins still lo be exttaincd.
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