
INNERVATION AS A CRITERION OF HOMOLOGY OF THE 

ELEMENTS OF THE LARVAL AND PUPAL 

CHAETOTAXY OF MOSQUITOES 

(DIPTERA: CCLICIDAE~ 

The constam:- of the dlaetotasy pattern in the different instars of 
the immature stages throughout the family Culiciciae (in the broad 
sense> suggests that this cbaetotaq- is of monophyletic origin am7 
consists of elements that are homologo~~s ph:-logenetiCall;F-- as well a5 
ontogenetically and in part serially. Attempts to homologize the 
chaetotasy ha\-e been hallzpered by the complesity of the pattern and 
the la& of reliable clirect criteria. In the course of recent studies oil 
the mosquitoes of the South Pacific: I have seen sereral slides of 
prepupal fond1 instar lar-rae in v-hid1 nerx-e connections between tlw 
external hairs of the fourth instaY am7 the internal de\-eloping hairs 
of the pupa ~110~ very dearly. These connections pro\?cle for the 
first time an absolute criterion of ontogenetic homology- of the ele- 
ments of the mosquito dmetotasy am7 demonstrate the sensory nature 
of the hairs. It is m-e11 lmomi that setae and rarious other mtimlar 
modifications ii1 insects are Connected to distal filaments of seiisoq- 
iieurones to form sensilla of different types. Kigglesworth iQ. .J. 
Nkos. Sei. i’i1.s.‘~ 94 : 9:3-112. 19.5133 sllon-eci that the euticnlar par- 
tioiis of some sensilla ii1 Rh/i:!lli,r.g aye ref’orined in sncwssire instar 
b? the ii7entieal tormogen and trichogeii Cells 7-rhieli forniec7 the pre- 
eecling seuillnm a:lc7 that the nev- ;eilsillL~~ is innerrated by a branell 
from the distal fXament of the original sensory neuroile. On-iiiy to 
this relationship of the sensory filament the sensillum of the Olcler 
instay remains fmietioiial n-bile the I~~TT- sensilllrm of the folloxing 
iiistar is being formed tmrler the looseileci mtimla. Iii inoscjuitoe~ 
there is a dramatic ~bange in n~orpl~olog~ betv-een the fourth instal 
lam.2 and the pupa but the majority of the seiisilla are carried oT-er 
from the 1an-a to the pupa as shown by the nen-e ~onneetions. On-iq 
to clifYerentia1 gyovitll of the integ‘ument of the pupa the nev- semi112 
come to 0eCupy T-cry different positions from those of the larva 13~1: 

retain the nerre cronnec:ion by elongation of the original branch of 
the distal SeliSOliJv filamext . The different sensilla develop at c7ifYeren: 
times and this allon-s for shifts in position ~llidl can be crlearly seen 
in the crossing of filaments from different sensilla. Coiiiiiioii innen-a- 
tion thus demonstrates the ontogenetic hoi~~olog~- of indiridual hairs 
beyond any qnestion frOm the first instar lam-a to the pupa. Serial 
liomolog~- and pliylogeiietic lio~aology of the diaetotasy. of c’ourw. 
cannot be proI-ed in this llianller but the similarity- in the pattern 011 
the abdominal segments is strongly suggestiT-e of serial homology-. 
am7 the coastaluy- of the pattern 011 all body regions throughout the 
family likekse probabl:- inclieates phylogenetic homology-. A yein- 
terpretation of the l~oniolog~- of the lan-al and pupal eliaetotasy based 
on innerration is presenteci in a forthcoming publication on the mos- 
quitoes of the South Pa&k (TLliiiT-. of California Pressi. 
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