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Si~mmarj. Io tlie European dimorphic ani. Pheirlulrp(ltli(hrlrr, thc Dufour'? pland oTthc major wnrkers i~ hyprirophied and sccrctes 
nmsly pure (%,E)-u-r~rnesene. This compound is algo p r m n i  in ihc Dufour's gland of the minor wcirktin hiil rrinstltulcq only 
wrozind IO0/" of ihe volatiles. Chernical polyrnorphism in P. puSlid111a is din'crzni lrom thal already wported Tor s p ~ m c î  or  P h ~ i r l o l ~  
from ihc New World. 
K-v I Y O ~ ~ F .  Phriljnlc pnliidirla: Formicidae: (2. El-T-Tarncscnc; polymorphism: poison gland; Dufour's ~ I a n d :  pygidial gland. 

Tlic ant gciiur Ph~irEnlr 1s rernarkable for ihe great morpholo- 
gical varia hiliiy ohrcn.d among workers in the same society. In 
ihc mosi cvolved rpecies. as in Pheidok pallidula. a clcar-cul 
di,iinci,on iç  ~ F F $ ~ ! c  hiwccn iwo neuter subcasres: thc rninors 
and iIic rnnjon, which cliffcr noi only in t hcir ovcrall si7c. but 
also in the rclativc praportionq of thcir cxoîkclctoo and interna1 
organq' 4 .  

DiiTcrcnt r o l e ~  arc rçctipniïcd for t hc miiiors and niajors hoih 
w i h i n  thc ncsi and during foraging and in dcfensc "'?. Not 
sunpnsingly. exocrine glands producing phcromoncs and dcfen- 
sive compoiinds arc alfa ~pccialixcd iiccording to thc subcaste. 
bui rathcr unexpçciedly, sirong dirercnccs arc obscrvd rrom 
species IO spccics. In P. denrntn. ihe venom pland rcscrvoir of the 
majors shows a hypertrnphic dcvcloprncnt corrclaicd with the 
produci~on of qkacolei3, ;i poteni :in[ rcpcllcnt al50 wcreted in 
thc dcîensive glands a l  oihcr inswtri likc ihc Grlchoptera, Pyc- 
nops iprlie srahripennis l4 and ihc Ncvrt>picr;i, Chrpopa ocru- 
Iuiul'. The content of the venom giands of ihe malors nf several 
other New World species also ha5 ii strong fccal odor. possibly 
duc 10 ska~ole'.~'.'". On ihc othcr hiind, $ri, ~ h c  Neotroptcal ant. 
P.hironstrictu, ii is rnnrnly thc h y ~ r t r o p b i e d  pygidinl pland or 
majors which produces defensive compuuntks ;irid nl;irm phc- 
roinonc, rninnrs having a proporiionallv sm;illcr pygidial 
gland l' WC report hem on siill anot her rxiirnp'lr: obspcci,ili7:iiion 
or :in ahdominal exocrine gland. ihe Dufour's gland, in the 
major? of ihe European W e s .  P. pallidrdh. 
Srxiciies were colleclcd in the district of "Tarn ct Garonne' (in 
thc routhwç\i OF France) and maintaincd in the lahorntory. 
Dufour'.; and venom glands were disscctcd under water out or 
wnrkem frc~h!y klllcd hy Freczing. and were exlracied in n-pent- 
ane. ' n c  pypidial glands were ohserveri on 2-pm sections or 
aMorncns fircd in glutaraldchyde-osmium and ernheddcd in 
Spuur's resin. 
Al1 abdominal gland5 arc larger in the majon but il is ihc 
Dufour's gland which shows thc greatesi developmeni (fie.); on 
average i l  is morc ihan ien limes higger than rhe gland orminors 
(table). This gland i~ proporiionally even more developed in thc 
majors than tlic hcüd capule.  well known for irs hypfrirophic 
developmcnt. Tlie incrcasc of  the porson gland resen~oir in the 
majors is only modcra!~. 
Its volume is lesr [han iwiw tha! of ihc poison gland reservoir in 
ihe minors. It i5 in Cict smaIlcr than in the minors relalively to 
ihe ovcrall si7c orihe ahdorncn. Tbc pypidial pland of the majors 
possesses more secreiory cclls. nnd itr rcservoir is somewhai 
largcr. However. th-se glands are Ii  t tlc dcvcloped in P.pallidula 
and no secretion could lx ç~illectcd for annlysis. 
Thc hypedruphy of the Dufour's gland in ihe majors is corre- 
laied with a cherniml specialii?;ition. Capillary CC analysis 

(OVI, 150") or thc pciitane exiracl o r  Dufour's glands shows ihe 
prcscncc nf a major wmpound which could be ipolaicd ar~cr  
chromntopraphy on silica gel (eiueni: hexane accionc')O: 1 ) The 
iilir:ivinlci :ihsnrpiinn maximum ai 233 nm (hcrane) i~ indicative 
or two conjugaied doubFe bonds. Thc IfP N 'MR ~pecirum 4250 
mffx, ÇQC'I,, TMS) is morc informaiivc. Il shows Toiir sinplcts 
or 31-1 et+cli nt 1.59, l .h3. I hR and I .X 1 ppm. aiznbutahlc io Iiiur 
rneihyl proups on double hond, as well as six vinylic protom. 
This wgeesis thal ilic major c o m p u n d  may be an a-hrncscnc. 
Compariron of i t p  '14 NMR specfrum with that reportcd Tor 
( Z ,  E)-r-C;irncçcnciA "' iadicntes ihat ii is ideniical io ihc lattcr. 
(Z, E}-2-Farncscnc wis alro detccied in the Dufour's gland of 
minon. In t h i ~  S U ~ ~ B < ~ C ,  however. ihis compound rcpressntx 
only abour 12 of ihc cnrnpoiinds obîcrved in Z hc GÇ. whcrea~ 
in thc majors i l  conrlitutcs :ibout 94 %. From GC analy~es. we 
estimatnl thai the m:Ijiirr producc aboui 80 limes more ( Z , E ) - a -  
Famesene than thc minors. NI) qiriking diEcrcnccs betwcen ma- 
jors and rninors could hc ohccrvcd in ilic chroniatograms ciFtheir 
venomglsnd extractq. rikatolc wns no( dciccted in ihc seçreiions. 
This d m s  not mean ih;il ihese gl:iiids hnvc tlic snmc funclion in 

botli subrastes. Experimcnis, whicli wlll lx dciailed elsewherr. 
havc dernonstrated ihar ihe vcnom pland of ihe mrnors secreie 
the trail pheromone (undcicctrd in ihc chrornaiograms). Trait 
phcronione is no1 produccd. or only i t i  smaflcr arnounze, in the 
poison pland o r  the majors. 
Farnerenes are not uncornmon in ihc DiiTnur'5 gland seçreiion 
of anis, bu1 the? rarely çonstiiuic by thcmwlvcs thc hiilk of the 
wrcl ion.  rr-Faniexne conslitutes 90'4 of ihç volatiles in tiic 
Dufour's gland or  itphoeno~osi~x I ~ n ~ i r c p s ' "  ancl n rnrncrcnc 
(ninspecified) 1s the major constituent or lhe Dufour's gland in 
the slavc-raidcr ant Po(reyctiî n~fesccnr". tiomorrirnescnc. 
bishomofamwne and (Z. E)-rx-farnesene repreqcni morc ilian 
80°/,  of the glandular content in Myrrnica sohitl~ri, M.srnhri- 
imdrs and M .rc/renckir. (Z. E)-x-Farncsene is u l ~  prCFCn1 iii 

small quantiircs rn the Dufour's gland OF several Mjrmico spc- 
cicg and fiirncscnc (not Further specificd) in h r i n i r u  and L'onipo- 
norrr.r:',:'. For al1 thcse species. no behavioral runctioii waq üt- 
tributed to thosc famesenes. (Z. El- and (E, E)-a-fnrncwnc arc 
constiiuents of ihe [rail pheromone in Soienopsis itiriria"', but 
noi in P. pillli(ltrli7. 
Majors af scvcral Pii~idole s p i c s  play an important d e  in thc 
deîense or  ihc society, and the spe~ializa~ion of zhcjr cxocrinc 
glands is usually corrclated wiih t his defensive runcii~n*.'~.'."'. ". 
More rcscarch i s  nccdcd. howevcr. io interprer ~ h c  biological 
mcaning OF thc hypcrirophy and fhc biochcmical spcciali7ation 
or  nufnur's gland in majnm or P.p/lidtiln. Iiitcresringiy. ripni- 
iicant amounls of IZ. El-9-famc~cnc havc beev detecred in the 
derense gland: or  the Hcicroptern, 0.rri.rnrenuf I~volittipennir'~, 

Volumes (in mm') oi" various organs in minors nod majors of Phridole puiliùda* 

Ratio 
Minor Maior maiorlminnr 

Hcad capsiilc 
I>ufnur's gland 
I%ri<on gland rcservoir 
*Vnlumcr werc calculaieci wiih the formula vnlid for an cllipoid Srrcs of the mmples are gven in the parentheses. 



and (E)-P-F~rneskne i s  an a l a m  pheromone in some a p h i d ~ ~ ~ .  A 
Tunciinn Tor (Z, E)-u -barnesene in  the aIam4eTense s y s i m  of 
P.pu'allidrda c;innot be m l c d  out and i s  currently under invesri-a- 
lion. 
O u r  resulis arc ~ i r i k i n g l y  different Frnm those obtaincd in the 
New World ~pecies in which sorne diversity has already becn 
repnrted.  Clearly, hicchernical polymorphisrn and chcrnical 
defense bas evalved several iimes in the genus Pheidnle. 

A c k n o w l c d ~ c n l .  WC are vcry graieful 10 Dr L. Pasîera For hclptng us to 
colleci iheants. 
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Poison gland resewoir (P) and Dufour's gland (D) asscciaied with ihe 0014-4754/87(0345-02S1.50 + 0.20:0 
stmg (S) in A minor and R major or  Pheidrile pallidiila. It? Rirkh5uwr Vrrlap ARÇCI, I P P 7  


