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Abstract 

Thc c uti c ul ar hair scnsi lla Oll thc surf;Jcc 01' (he poison c law of [he maxi ll ipcdcs in C1'(/ICroslig llll/s 

f(I!>'IIWIIÜIIllIS were cX<l mincd lIsing scanning clcctron microscopy. Thrcc dirTcrcnt types 01' sensilla 
coclocon!ca Qce ur: (I ) Ih iek conica! sensilla. (2 ) [hi n slclHlc r scnsilla , ami (3) long tapered sensi!!a . 
Each scnsillulll coclocon iclIlll consists of a shorl sensory peg in a c lIli cu lar pit. The terminal pore on 
th e tip or each sensi lhull cocloconic um points to a chcmorcce ptivc funct ion. These struct ures a re 
possib ly illvo lvcd in th e analysis of prcy. Othcr sensory funclions of thc scns illa coeloconic;1 111 

Chilopoda are discussed. 

Zusllmmcnfllssung 

Sensilla coeloconic:'1 3111 M:n:illipcd von C rflleJ'OSligJIIlIs las JII(llJillJJUS !'ocock, 1902 
(Ch ilopoda, C ratcrostigmolllorpha) - Auf der Suche nach Sensillen auf den Giftklaucn 
des Max illipedcn von CmterosligJ/l lis taslI1allialllls wurden 3 ve rsch icdcne Typcn von 
Sens illa coeloconi c<I mi t ras tcrclektronelll11ikroskopischen Methoden nachgewiesen. Der 
in e ine G ru be e ingesenkte S inness tift bes itz t e ine Termina lpore, di e a ls Be leg Ilir ei ne 
chcmorezcpt ivc Funktion angesehen wird. Es ist wahrschcin lich. dass dicse Sensillen die 
Eindringt iefe der G i ftk lauc in di e Beutc ko ntro lli eren und ihnen somi t e ine wicht igc Funktion 
beim Nahrungse rwerb zukolllmt . Größen unterschiede lind regionale Ve rte ilung der Sensillcn 
auf den Maxillipeden crlauben e ine klare DifTerellz ienlllg der 3 Sensillc lltypen. Ve rgleiche 
zu Sells illa coeloconica andcrer Chi lopoden- lind Antcnnaten-Taxa werden gezogen. 

I.llltroduction 

As in other chilopods thc maxi ll ipeelcs o r Cra fer osligllllfs tas lllall i alllfS Pocock. 1902 
plny <In important ro lc in dc tce ti on and capturc 01' prcy. Thesc lllodificd legs o r the first 
trun k segment tenn inatc in a curvcd . c la w- like po ison r<lng . C lose to the apex o f each 
ll1ax illipcdc a po ison g land opcns Oll the dorsal sidc. Thc prescnce 0 1' scnsOl'y strllcturcs 
Oll thc poi son claw for ass isting with pcnct ration into thc prey may be assul11 cd . Evidence 
fer sensi lla on thc maxi llipcdes or Scolopelldra 1II0/,S;tllIlS has becn prcsented by l ANG I & 
DASS (1977). Thcse authors suggcst a chemereccpti vc ro lc for thc poison fang, as docu
Illcnted by scmm ing c lcctro n microscope (SEM) cxaminatioll anel stimula tion cx periments. 
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Thc maxillipcdcs of scveral CC llI ipcdcs bcar on thc ir surfacc a sentter o f sC llsilla. each 
wi th a term inal pore. These sC ll s ilia are call cd sC ll s illa coc loco ni ca <lIld ilfC fOlilld in 
rc prcsc iltati vcs 01' SClItigcromorpha. Lithobiol11orpha. Scolopcndromorpha. and Gcaphilo
Illorpha. Prcvious sludics lI SCe! mainly SEM. and on ly !WO spcc ics ll<lvC bee il invcsligatcd 
in more detai l lI sing tran smiss ion clectron microsco py (TEM ): Necropltloeophagus 
(Geoph ilus ) IOl1g ico/'llis (G cophilo1l1orpha) and Li,hobills fOl:ficallls (Lilhobioll1orpha) 
(ERNS r 1995.2000. ERNST & R OSENBERG 200 I. R OSENBEIW & ERNST 200 I ). Thc preSCIlI study 
is thc first 10 dCllloll strate thaI sC ll silla cocloco nica are prcsclll on Ihc maxillipcclcs of 
Cra ierosligll llls f(JSlI/aJ/;mIlIS. The res tllts are di se tl sscd in connection with Ihe grouild 
pallern of' the Chi lopoda with rcspcct to the se llsory equiplllcllt 01' thc maxi ll ipedc. 

2. Matcrial a nd IIlcthods 

I-leads of Craf erosfig l1ll/s faSlI/fllliallllS prescrved in 70% ct hanol were mount cd Oll 

Lc it -Taps (Plano) and sputtcred with a 25 nm go ld film (BAL-TEC SC D 005) beforc 
cxamination with SEivl (LEO 1450 VP). 

Thc cC ll tipcdcs wcrc collcelcd by R. M ESIBOV Oll 21. August 2000 in 1l0rthwcSI Tasmania : 
Wandle River, 41-22-1 5 sOHth, 145-34-49 cas t, grid rcfcrc llcc CQ8 121 90. 570111. in an 
EIICa~\'pIIlS delegafeJlsis forc st with 11 rainforcst understorey. lllldcr sIllall logs. 

3. Rcsults 

Thc ll1axilJipceles of' Crafe/'osf igllllls f{/SIII (l II;aIl IlS co nsist of a pla te-l ikc coxostcrnilc 
anel two folll' scglllelllcel tclopodites (F ig. I). Thc coxostcrnitc shows a disti nct fusio n 
SUlurc alld lhc two anterior processes bcar 5 to 7 cut icular Iccth cac h (Fig. I ). Each 
Iclopoditc cO lls ists of a large prcfcll1 ur, a ring-shaped (annu lar) femur allel tibin. and an 
en largcd Iarsus. Ihc poison claw (Figs. 1, 2). Thc inncr surfacc or thc prcrcmur has 5 cuticu lar 
teeth. Thc poison gland, located wi thin the tclopoditc. opens a linie bc low the tip of the 
cla\\'. 

The basa l part 0 1' the tarsa l segmcnt bears sevc ral hnir-like sensilla tr ichodca (up 10 
3 15111ll in lengt h) alld SOIllC se llsilla mierotrichodea (up 10 12 .5 ~Ill in lengt h) (Fig. 5). 
Thc distal part 0 1' the tarsus is covcred by numerOllS sensilla coeloeonicn of diffcrent sizc 
(Figs. 3 - 6). Each sensillUlll is composcel of a shon pcg-shaped sC llsory cone situaleel in 
nn oval pit (Fig. 6). On thc ventral siele or the claw \\'c countceI 109 sCllsilla cocloconica, on 
the dorsal siele 130 sCllsilla eoeloconica allel along thc !'im o f a groove on thc inner side 01' 
the maxillipede 40 scnsilla coeloeonica. Thc dCllsity of thc scnsilla illcrcase frol11 the base 
(2 - 3/50 ~(Il1 ~ ) to the tip ofthe claw (4 - 5/50 P11l 2: Figs. 3 - 5). 

Three diffcrent types of sC lls ill a coeloconica <Ire di stinguished. They arc loeatcd on 
differen t sites 01' the tarsal segment of Ihe maxillipcdc: 

Type I: T!liek anel mostl y eon ieal sCllsilla. Numerous, loeatecl Oll Ihc dorsal and ventral 
s iele oflhe m<1xi11 ipcde (rigs. 8 - 11 ). 

rl~\'pc 11 : Thin and slender sC ll silia wi lh roundcd tips. Sparsc. locatcd only at thc enel 01' 
the elaw ( ri gs. 9, 12, 13). 

rl)'pc 111 : Long and tapered sensilla. In I WO rows along Ihc rim of a groove on Ihe inner 
side oft he m<lxillipede (Figs. 7. 8, 14). 
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Thc l!liek typc I sClls ilta coclocon ica eOllsist or conica! alld :le ute scnsory concs wilh 
SJ1100th surfaees. T hey are [oealed centrall y in a ci relllar to ova l pie The pil d i<ll11cters va ry 
rrol11 5.4 to 9.7 plll. Each sens illllll1 has a te rminal pore (0 .1 2 ~tlll diame te r) at the tip of the 
cone ( Fig. 11). Thc basal part 01' the cone is allachcd via a foldcd c uti e ular me mbrane to 
thc wa ll ort he pi! (F ig. 10). Type I scnsilla eoe locollica are up 10 4. 8 pm long <lml from 2 to 
3.2 pm in diamete r. 

1 {T'~"' Tibia 
Tolo· Femur 
podl lo 

Prne· 
femur 

Coxestornl to 

Figs. I - 6 Se ll si!!a cocloconica or Crall.:'mslig ll/I/s taslI/({lIialll/s. - I) 1'vlaxiHipcdc (dor~a! view. se m; 
di agra lll lllalic): 2) Lcft tclopoditc. ventral view: 3) Tip orthe c law with IllllllerOLIS se ns!!!a 
eoeloconi ea (ve ntra l view): 4) Middlc r~gioll orlhe claw with 1l11111erous sensilla eoe loconica 
(ventra! view): 5) Ventral base 0 1' thc claw wi th IlU IllCroUS sCllsilla Irichodca a mi some 
sClls illa lll icrotrichodca: 6) Distal region o f the elaw ("cllI ral) with num crous se nsilla 
cocloconica (de tai l) 
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11 12 
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I I 
Figs. 7 - 14 Types of sensilla cocloconica in Cl'lIfems/igl/llls I(lSJ/l(llli(llIl/.~': 7) Two rows 01' lang 

sensi lla coc loconica (type 111) on the inner s ide 01' thc maxillipcd c: 8) DClail with Olle 

thick s. cocloconicu!ll (Iype I. ri ght) alHl olle long s. coc loconicull1 ( type [11. Jen); 
9) Ventral lip 01' the claw wit h one Ihin (type 11. lowcr part) and one thic k sCll s illulll 
cocloconiCUI1l ( type I. lIppe r l'::Irt): 10) Type I scnsi llulll cocloconiculll \\' ith it s basal 
fa lde<! cuticl c: 11) Type I sCll si llulll cocloconiculll with a small lcnninal pore: 12) Type 11 
scns ilhl111 cocloconic ulll w ith a 1:Jrgc tefmina l po re: 13) Type 11 se nsill um: 14) A lo ng 

sc nsilhull cocloconi cum ofl Ypc 111 on th e inner side orlhe claw 



SctlsiJla coclocotlica on tbc m<txiJlipcdc orc/'({fcrosrigmlls fasmulliwlI/s 2 1 I 

Thc thin and slcnder type 11 sC l1 s ilia coriocon icH (Figs. 9. 12. 13) also havc sl1100lh 
surfaces. Each sensilhnll is localeel centrally in a cirell lar e<l vity (d iameter 4. I 10 6.9 ~Ul1) 
with a terminal pore up to 0.4 pm diameter. Thc tcrrnilwl pore oficn appcars c losed by an 
clcctron-dcnsc sccretion prodllet or the rcceptor-Iymph nuid. The cone is IIp to 2.6 pm 
long anel 0. 8 to 1.8 ~ll in diameter. 

Thc long anel tapered type 111 sensilla eoe loeoniea is charactcri zed by a velvety surfilce 
(Figs. 7.8. 14).Type 3 sensilla are not as sl1100th as type land 2 sC llsilla. They are up 10 

4.5 )..1.111 long anel from 1.4 - 1.9 )..1.111 in diamete r. The te rminal pore is p["esent but clifTicult to 
cletecl. Each cone is situatcd in a large and elongatcd pit 01' 6.2 to 9.3 ,LUll in diameter. 

4. Discuss ioll 

Information on strllctllrc and funetion 01' cuticular hai r sensilla in Chi lopoda is meager. 
Th e firs t light microscopical obse rvation s were pub li shecl by FUI! R1'I1ANN (1922). Fin e 
strllet ural investigatiolls were hithcrl o limitcd to Lirhobills IOI/icarlls anel Nec/'ophloeo
phaglls /ollgicomis ancl focused mainl y on sensilla on the al1 tellll<1e. Four di stinet types 
01' ant ennal llair sensilla with differen t fUllcti ons have prcviollsly bCCll dcseribed in 
eenti pcdes: 

( I) Sc nsilla brachyconic:.1 in N. /ollgicomis with biciliatc sensory ee ll s. Thcy <I re thought 
10 f'ullctio ll as therlllo- ;1I1e1 hygroreceptive sensilla (E I{ NST 1981. 1996, 1999). 

(2) Se nsilla basico nica in N. /ollgicomis with ulliciliatc reeeplOr cells (ERNST 1979) ancl in 
L./OI./icarlls with 1I1li- and biciliatc rcccplOr cc ll s (K EIL 1975) with pore openings in the 
cuticular wa ll. Thcy seCIll to funetion as olf~lclOry sensiltel. 

(3) SC lI silia trichodc<I with terminal pores in N./ongicomis (ERNST 1976.1996. 1999) and 
L. IOI/ic(f{IIS (K EIL 1975 . 1976) with uni eiliatc chelllorcccptive anel biciliatc mceha
Iloreeept ive eel ls which are Ihollght to bc eontact-chcllloreccptors . 

(4) Sc nsilla microtrichodcH with te rminal porc s in N. /ollg icomis with uniciliate 
chemoreceptive and biciliate mcchanorccepti vc ce ll s (EKNST 1983. 1996. 1997) a11(1 in 
L./OI:!1callls wit llOut terminal porcs and ollly with lIniciliatc Illeehanorccept ive ccll s 
( K EIL 1975). 

Scnsilla trichodca havc also beeil founel on the maxillac 01' N. /ongicomis ( E I~ NST 1994). 
Review articlcs concerni ng loeati on. structurc and possiblc funetion of cutietdar sells illa 
in »lllyriapod an tcllnata« (Chilopoda. Diplopoda anel SYlllphy la) are g iven by H .. \ UI'T (1979), 
NGUYEN DUy-.I t\C()U E~II N (1990). ami ERNST (2000). As electrophys iologieal invcs tigations 
01' scnsilla have no t yct beeil undcrtakcn, thc runctions 01' these structures can only bc 
inferred from morphologiea l anel fine structL1ral detail s. 

Thc present silldy elcl110nstrates that thc t\Vo tarsi of the 1l1axillipedes 01' Crarerosrigllllls 

laslI/onionlls are covercd by nll1l1erous sensilla coeloconica. In the remaining chilopoels 
three types of scnsill a coeloconica 01' diffe rent size and shapc are fb und. Ncverthc lcss it 
is obviolls that th c leng th of cach sensilllllll are large r in C. WSII/m/ial/IIS than in the 
above-lllcntioned chilopods (L. IO/jica/lls . N. IO/lgicomis: compare ERNST & ROSE;\UERCi 
2001). Each scnsil1ul11 is composed 01' a shon peg-shapcd sensory eone situated in a 
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cuti cular depress ion. Th c sens il!a !"cac h o nl y a shan di stancc abovc thc rilll cf thc pil. 
As rcvcaled by SEM cach sCllsi llum bcars a terminal pore. 

Thc exis tence of Cl termina l pore Oll Ihc lip o f thc sClls illa cocloconica of C. /(fSII/{III;aIlIfS 

suggcsIs thai Ihc sC lls illa flll1ction s as n chclllorcccplor. lt is li kcly thai Ihc sC lls i11a are 
invo lvcd in th c de tec tio n of Ihc prcy ami thc cont ra l c f c law pene tra ti on in10 thc prey. 
Termina l pores me founcl in nca rl y a ll sC ll s il la cocloconica of thc hithc rto invcs li gatccl 
chiJopod spee ies. They are only abseilt in Ihc thiek conica ! type I sensilla or lhe maxil lipcdcs 
cf N. IOlJgicomis allel Oyplops /lOrleIlS;s (ERNST & R OSENBEIW 200 I). 

In additi on . thc existente cf uni cilialC I1lcchanorcceptivc SCllSOl'y ec ll s with tubu lar 
bodics in the type 11 sensill a coelocollica of L./OIjicaflfs has beeil revea lcd by uhrast ruclUral 
in vcs ti ga ti ons ( ROS EN IlERG & ERNST 200 1). Th ese se nsilla may fUll ction as contae! 
e hellloreeep tors. In N. longicomis it ha s been shown tha t thc th iek type I sClls illa 
coe loconica lack te rminal porcs alld consist of 2 types of dcndrit ic outer segmcnts of 
difTcrent diametcr. Thi :; point s !o a poss iblc doubl e func lion of th cse type I sC llsilla 
cocioconica : as hygro- ,md thennoreceplOrs. comparable 10 those in insects (ER NST 2000. 
ER :-.IST & ROSENHERG 200 I ). But ultrastructural anel/or electrophysio logical invcstiga tions 
arc neeeleel to rcveal thc funct ion for the se ll silla cocloconica of C. tas lJ/(IIliallllS . 

In all invcs ti gatcel chilopoel spec ies 3 types of sensilla are fou nd: many thiek scnsil la 
(type I) distributcd denselyon thc dorsal anel vcn tral surface of the c law. only fcw thin 
scnsilla (type 11) loeatee! al the end of the maxi llipeelc ami long anel tapered sensilla (type 
111 ) loeated in I\VO ro \Vs on thc inner siele ortlle maxi ll ipcele (compare ER NST 1995. ER NST & 
ROSEN BERG 200 I. ROSENBERG & EI(NST 200 I). The occurrcllce of three types of sensilla in 
every higher taxon of thc Chilopoela suggcsts that Ihe parti cular arrangcment of" sensilla 
on Ihe maxilJipecles is an autapo illorphic feature of Ihe ce ntipcdes . It rcmains unc lear 
whether sensilla coe loconiea are homologolls wit hin the Antennata and thus part of 11 

ground plan, since di stinct strllctural differences (absence of terminal pores, ultraslructura l 
detni Is) are IOLind among cClltipcdcs (ERNST 1995. 2000. EI(NST & ROSENI\EH(j 200 I. ROSENIlERG 
& ER NST 2001 ). millipedes (NGUYEN Duy-J ,\CQUE1\II N 1983). and insccts (YOKOIIARI 198 1. 
\ 983, ALTNER CI al. \983). 
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