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ABSTRACT 

Of the 40 species of Odonata hitherto knourn to occur in New Caledonia (18 Zygopfera and 22 Anisoptera), the 
larval stages of 9 belonging to the firsi and 12 to the second suborder are represented in the maferial studied, 10 of 
them being here characterized for the first time. Special attention has been paid to the endemic Xrgiolestinae, the 
Isostîctidae, and Synthemis, rrhose salient characteristics are described and illustrated in some detail. The first 
category comprises 4 species, viz. Argiolestes ochraceus, the supposed Caledargiolestes uniseries, Calcdopteryx 
sarasini and, inevitably, also the mysterious terrestrial kind, of which the imago still remains to be discovered. Al1 are 
isolated, dissimilar forms showing specializations of their own, which are probably largely adaptive by nature, being 
nonapparent in the adult dragonfly. For three species the generalized structure of the proventriculus is also described 
and figured. Comparisons are made with some Papuan relatives and, more especially, rvith Austroargiolestes ictero- 
melas. The most noticeable characters of this Australian zygopteron are described and figured, rvith notes on the ethology 
of its larva based on field observations, and comments on the function of its caudal lamellae as respiratory and 
locomotion organs. 

As to Isosticta, keys are supplied for the distinction of 3 of the 5 known species, follorved by a brief characteriz- 
ation of a very Young individual. The diagnosis of 1. robustior is main& based on the exuviae of one specimen rvhich 
is, in fac& the only New Caledonian dragonfly ever obtained in the act of transformation and preserved with its larval 
skin. 

Of the conspicuous corduliid genus Synthemis, only 6 insular species have SO fur been described, bu1 7 are 
recognized in the material on hand. The distinguishing features of these are illustrated and arranged in a key, though 
only S. fenella and miranda could be identified rvith reasonable certainty. 

The only aeshnid represented in the collections is Aeshna brevistyla, of which some structural peculiarities 
are figured. 

The introduction ends with an appeal to local students of the aquatic insecf fauna to study the autochthonous 
Odonata in the field, collect their larvae selectively, and rear them in small aquaria in order to match them against 
the Perfect insect. 

RÉSUMÉ 

Parmi les 40 espèces d’odonates connues pour le moment de Nouvelle Calédonie (18 Zygoptères et 22 Anisop- 
Eres) 21 sont représentées par leur stade larvaire dans le matériel étudié, soit 9 Zygoptères et 12 Anisoptères. Dix 
d’entre eux sont décrits ici pour la première fois. Les Argiolestinae endémiques. les Isostictidae et Synthemis, ont 
été plus spécialement étudiés et leurs caractéres les plus marquants sont donnés et illustrés en détail. La premiére 
catégorie comprend 4 espèces, soit Argiolestes ochraceus, la supposée Caledargiolestes uniseries, Caledopteryx 
sarasini et, évidemment, l’espèce terrestre rnysterieuse dont l’imago reste encore à trouver. Toutes sont des formes 
isolées et dissemblables montrant des spécialisations propres, qui sont très probablement de nature adaptative pour 
l’essentiel puisqu’elles ne sont plus décelables chez les libellules adultes. Pour 3 espèces la structure générale du pro- 
ventriculus est décrite et représentée. Des comparaisons sont faites avec des espèces voisines de Nouvelle Guinée et, 
plus particulièrement, avec Austroargiolestes icteromelas. Les caractt?res les plus marquants de ces Zygoptères 
australiens sont décrits et dessinés, avec des notes sur le comportement larvaire basées sur des observations in situ, et 
des commentaires sur le fonctionnement des lamelles caudales comme organes de respiration et de locomotion. 
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hf. 4. UEFTINCK 

EH w qui rwwww Isost.icta, des clPs suivies d’zwr br&~ caractérisation de très jewws individus. permettent 
tl’ithfifier 3 des 5 ~spi’ws ~~I~IIIIP~. La diagnose de 1. robustior est basée prirkpalemerlt sur l’exuvie d’un individu qui 
rot, tw fait, la seule litwllule liéo-calétloniellnc jamais obtenue par métamorphose et conservée avec sa dépouille larvaire. 

-4 I’i~~tBrieur du remarquable genre coktuliidp dP Synthemis 6 espèces insulaires seulement ont été décrites 
jusyu’ti prtkxt, mais .T espèces diffèrentes peuvent ètre distirzguL:es à partir du mccttkiel larvaire. Une clé permet de 
lrs sciparer bien que S. fenclla et miranda aient wules pu Ptre identifiées avec une probabilité ruisonnable. 

La seule 9 c.hidc présente dans les collections pst Aeshna brevistyla ; certaines de ses particularitds structurales 
snnf misf3 ri1 ~~vidtv7cf.s. 

Elrfin, les hdiants lncaur inttkessés par l’entomofaune aquatique sont encouragés à étudiw les odonates 
autocktolws sur le terrain, ce qui permettra de ramasser les larves sélectivement puis de les élever en aquariums de 
f;7pii Ir pouvoir mrttre en relation le stade larvaire et l’imago de chaque espèw. 

‘~YIP presrnt. account is t.he second part. of my 
survey of t.hr (Monata of New Caledonia and 
conc*li.ides it. with a discussion of the immature stages. 
Thexe larval forms were collec.t.ed almost, esclusively 
by the participants of t,hrh two hydrobiologiçal 
vxpeclit.ions mrnt.ioned already in the first artic.le and 
also in the nrxt. chapter of the present. instalment of 
thir wcrrk. Nearly a11 individuals came from New 
Calednnia; thr larvae of two common Zygopt.era, 
viz. Isrhnnra haterosticfa (Burm.) and Agriocnemis e. 
crsudalts PC~~S, cari now be recorded for the first, time 
from thr Loyalties as well. 1 bave at,tempt.ed to 
dixc*uss t.lreru in surli a nianner as t.0 stress their 
salicnt. chara&rs and as far as possible to show 
rela t.ionAips. 

In the previous part jhuj. op., 1475), 40 taxa in t,he 
adult st-ate (sprcies and subspecies) were recorded as 
o~urring in the New Caledonian archipelago. This 
total cari he left unchanged since Ischnura forresiana 
Till. bas now proved t,o be conspec.ific. with the c.omm- 
on -A.ust.ralian 1. heterosticta (teste ,J. A. L. WATSON, 
in litt..), while one enigmatic t-axon should be added 
to the lisf.. In spite of much careful c.onsideration it 
bas Lern found impossible f.0 associat,e the much- 
cliscussed terrestria megapodagrionid described by 

LIPPITT WILLEY (1455) wit.h any of the other members 
of the family SO that. this inseçt, for the time being, 
must complement our list as a species inquirenda. 

4s to t,he larvae, we cari say that. about half of 
them have becorne known, a11 samples Logether 
comprising 22 recognizable species, some of the latter 
being, however, rapresented hy very few individuals 
only. Two species are known t.o me only from t,he 
descriptions, viz. the aforementioned terrestria 
larva, and the equally unnamed Synthemis described 
by CAMPION (19%). 

In the following pages descriptions and fully 
illustrated keys are given for 10 previously unknown 
and 6 earlier described and redefined forms. Al1 of 
tliem are of more than usual interest. Unfortunat,ely, 
only 5 species in t.he first. cat,egory could be definitely 
assoc.iaLed with their imagines, while one ot.her was 
named with reasonable certainty. The 4 that remain 
are a11 spec.ies of S!yntlzemis, which, though strilringly 
alike in general appearance, exhibit well-marked 
structural differences. To guarantee their recognition 
in future, 1 have arranged them together with the 
others in a key, with sketches of their most noticeable 
charac.ters. 

The second group is eyually interesting inasmuch 
as it includes the terrestrial larva of unknown status, 
of which a full account is therefore given. The 6 



remaining taxa are commented upon more briefly, 
or simply illustrated and put on record. 

This leaves us with about 20 species whose larvae 
were not yet found in Lhe island. With the exception 
of three or four puzzling Megapodagrionidae iinclud- 
in-f, of course9 the unknown terrestrial kind), and 
the peculiar corduliid Metaphya elongafa Campion 
as well, the discovery in New Caledonia of the others 
is of lesser importance as they belong to mostly 
common and widely distributed species which are 
either known already from other parts of Melanesia 
and Australia, or presumably resemble congeneric 
species SO much as to be easily recognized when found. 

For purposes of comparison with the insular forms, 
1 have included also notes and illustrations of some 
extralimital species of interest. First of a11 the argio- 
lestine Audroargiolestes icteromelas (Selys) from 
Australia, which is re-characterized; and sketches 
are given of Argiolestes pectitus Lieft., A. fontinalis 
Lieft. and Selysioneura cornelia Lieft. (a near ally of 
Isosticia), a11 of them from New Guinea. Notes on 
the behaviour and habitation of these forms are 
copied from the author’s previous publications or 
from information kindly supplied by Mr. Roderick 
DOBSON, who studied the habits of many Odonata 
in New South Wales and elsewhere in Australia. 

With regard t.o literature bearing on the subject 
not cited in the present paper, the reader is invited 
to consult the bibliography at the end of the flrst 
part of t,his work. 

Lastly, it Will be remembered that only once a 
New Caledonian dragonfly (a single male of the 
endemic isosticta robustior Ris) has been caught in 
the act of transformation and preserved with its 
exuviae. 1 hope, therefore, that this survey may serve 
to stimulate those who have the opportunity of 
collecting and observing Odonata in the field. and 
to raise as many of the spec.ies to the adult stage as 
possible! 

this journal (1968, see my previous reference list). 
A similar list, which gives descriptions of a11 lleld 
stations where Odonata have been collected by 
member; of the FAi\IU expedition, was kindly 
provided by Dr. 1%'. L. PETER~. These stations 
(prefixed N), are Lhe following: 

N 12 - S ùranch, Dumbéa River, 12 km NE of Dumbea, 31 m, 
6.9.1972; 210 C. 

N 13 - Nondoue Hiver, 12 km NW of Dumbéa, 31 m, 6-8.9. 
1972; 180 c. 

N 14 - Stream, Val de l’Hermitage, 1 km NE of Terr. Route 1, 
76 m, 7.9. 1972; lS” C. 

N 15 - Tributdry of Karionan River, 5 km NNW of Paita, 
122 m, 10.9.1972; 180 C. 

N 16 - Ouen Koh River, Col d’Amieu Forest Station, 366 m, 
13.9.1972; 180 c. 

N 17 - Stream, headwaters of Fonwhary River, 1.3 km SE of 
Col d’Amieu on Terr. Route 5, 412 m, 14-15.9.1972; 
16.50 C. 

N 18 - Stream, headwaters of Fonwhary River, 4 km SE of 
Col d’Amieu on Terr. Route 5, 183 m, 15.9.1972; 170 C. 

N 19 - Ba Quinoré River, 3 km NE of Col d’dmieu Forest 
Station on Terr. Route 5, 259 m, 15.9.1972; 180 C. 

N 20 - Sarraméa River, Sarraméa, 31 m, 16.9.1972. 
N 21 - Stream on Eaux et For&s, NW of Col d’hmicu, 412 m, 

16.9.1972. 
N 22 - Stream on ML Pouedihi, 17 km W of Ouenarou Forest 

Station on Eaux et For&s road, 153 m, 21.9.1972; 
190 C. 

N 23 - Stream, Ouénarou Forest Station, 137 m, 21-22.9.1972. 
N 24 - Roadside ditch, 6.4 km NW of Ouenarou Forest Station, 

on Eaux et Forêts road, 137 m, 22.9.1972. 
N 25 - Stream on blt. Pouédihi, Bon Secours, 7 km NW of 

Ouenarou Forest Station, on Eaux et Foi%s road, 
153 m, 22.9.1972; 20.50 C. 

N 26 - Rivière des Pirogues, 2.5 km SW of Col de Ouénarou, 
on Terr. Route 2, 23.9.1972; 20.50 C. 

N 27 - Stream on Pic hlouirange, Camp des Travaux Publics 
on Terr. Route 2, 24-29.9.1972; 200 C. 

N 28 - Nondoue River, 12 km NW of Dumbea, 31 m, 289.1972. 
N 31 - Ile des Pins: Grotte d’oumagne, 15 m, 3-6.9.1972; 

20.50 C. 

MATERIAL AND COLLECTING STATIONS 

Al1 vials containing specimens recorded in this 
paper include full locality labels, with the original 
field numbers mentioned on each. As to the Florida 
University (FAMU) expedition, collectors’ initial 
names are added to the locality labels by a suffix to 
the fleld numbers, but these bave been omitted from 
the list, beçause each person collected various groups 
of insects at each locality. 

TO avoid undue length of the paragraphs “Rlate- 
rial” preceding the taxonomie discussions in this 
paper, nearly a11 samples are listed by their original 
field numbers only. This applies to bot11 the Austrian 
(FNK) and American (FAMU) Expeditions. Detailed 
information on the localities visited by the firstr 
mentioned expedition, with a numerical list of the 
collecting stations -(prefixed FNK), is to be found 

N 34 - Stream, Val de l’Hermitage, 1 km NE of Terr. Route 1, 
76 m, 10.10.1972; 190 C. 

N 35 - Tributary of Karionan River, 5 km NNW of Paita, 
122 m, 11-12.10.1972; 190 C. 

N 37 - Stream on Mt. Aoupinié, 22 km SW of bridge at 
Ponerihouen on Goa rond, 458 m, 17-21.10.1972; 
18-190 c. 

N 38 - Stream, 21 km W of junction of Tchamba River road 
& Terr. Route 3, on Tchamba River road, 61 m, 18.10. 
1972; 28” c. 

N 41 - Poema River, Kavatch-Hionghene Forest Station 
Castox, 46 m, 23-29.10.1972; 24.5oC. 

N 42 - Stream on Mt. Gaata, 4.3 km NW of Station Castex, 
76 m, 22-29.20.1972; 19oC. 

N 43 - Hienghène River, Tindo, 122 m, 25.10.1972; 24oC. 
N 45 - Ouen Koh River, Col d’Amieu Forest Station, 366 m, 

31.10.1972; 210 C. 
N 46 - Stream on Eaux et For&ts road, NW of Col d’Amieu, 

412 m, 31.10.1972; 180 C. 
N 47 - Stream, headwaters of Fonwhary River, 1.3 km SE of 

in the report published by Prof. STARRIÜHLNER in Col d’Amieu on’rerr. Route 5,412’m, 31.10.1972; 180 C. 
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Lars-ae of the fnllnwir~g species cari be rrcordr,d 
frtrrrr fwshwatrr habitats mi Ile des Pins, a small 
islam1 abouti 60 km SE off t.he southern estsemity of 
New Caledonia. 

Chrli of tht: aewrd cave Wouint-ureu, t,emp. 
(esposed) 20.5 “C (FNI\ 1 1.3): 
S-It~slzizo OrcaiS~tyla Ramb.; Hrmicordulia fidelis 
hIxl. (supp0&011); Orfhefrrrm caklonicum (Br.); 
ant-l Diplutdes huemnfodrs (Burm.) 

Crotte d’Oumagne, 15 m ait.., tcrnp. 20.5 OC (N 31): 
l$osficfrz cf. fillyardi Campion. 

T wish t.o express my best thanks to Mrs. Ruth 
LIPPITT WILLET, of the 1.Tnivf:rsit.y of Illinois, 
Chicago, for thr loan of 501318 important. phot.ographs 
and drawings publishrd by her earlier and t.he 
permission t« rrproduce these for inclusion in t.lie 
present itrticle as fig. 43 and U-53. 1 am also grat.eful 
t.o nlr. Chr. HO~RN, of the Rijksmuseum van Natuur- 
lijke Historie, Leiden, for having photographed a few 
ot-hcr larvae of inter+& which are rendered in fig. l-1-- 
16, 42 ad 60 of this paper. 

ZYGOPTERX 

Lestes (Indolestes) cheesmanae Iiirnmins 
M~frricrl. - &terr. Nsukaledonien Exp. 1965: 2 young ex., 

FNK ‘tl/7, iP.7.1965 (NhfW). 

Twrr consperifir. sprcimens of t,he same age, but. 
unfort.unately net. nea.rly half grown. Almost çrrtainly 
dtw7I1tcIlrlt?, origirrally described from the New 
Hrbrides and subsequent~ly recorded also from Npw 
Calrdonia (huj. op., 1: 1975). The charac.terist.ic. chape 
of the labial palpus will serve to distinguish t,his 
species from other I~~d~~lestc~. As pointed out earlier 
(LIEFTINCK, 19C;O b), the serrat.ed median process of 

LIEFTINCK 

the palpus is note found in any other of the described 
apecies of indolssfes but, rese.mbles inst*ead t,he form 
it lias in ~-lrz.strolcsfes analis (Ramb.), figured by RIS 
(1910: 445, fig. 21, sub Lestes Larve B) and WATSON 
(19W). In the present. Young larvar t,he broadened 
median projection is more regularly toot,hed, rather 
comb-like, than in the full-grown specimen. 

Szzbfam. .4 rgiolrsfiizae 

Throughout the Austral»-Papuan region t.he consti- 
tuents of this subfamily eshibit great; diversity of 
st,ructure in alrnost every det,ail of t.heir organization. 
The five New Caledoman represent.at,ives form no 
exception t.0 this, a11 exc.ept Arginlesfes ochraceus 
having with some justification been segregated into 
three small genera. As bas been pointed out in the 
first part of t.his bvork (LIEFTINCK, 1975), the imagines 
of t.he insular tasa are net. rnuch alike, a11 having a 
different, ‘fac.ies’ by which they are fairly easily 
recognized. Further to my comments on the adults, 
1 may add that, t.his int,erspeçific variation is even 
more pronounc.ed than in the various species-groups 
occ.urring in Aust,ralia and the Papuan region. Al1 the 
same 1 believe that, until the subfamily cari be 
t,reated upon t.he whole, these groups cari be split up 
rnost, convenient-ly only into three genera, viz. 
Argio1esfe.s (type speries il. azzstralis Ramb.), Azzstro- 
argzolesfes Kennedy (type species A. icteromelas 
Selysj, and Podopferyr Selys (t,ype species P. roseo- 
notafa Selys); sec also LIEFTINCK, 1935 and 1956. 
1 prefer t-o leave --1. ochrac~.s (Mont,r.), from New 
Caledonia, in Argioksfes 8. st;r., although this spec.ies 
in several respects seems t.o bridge the gap between 
the two fir&ment.ioned genera. Son~ isolated Asiatic 
relatives inhabiting c.ount.ries further to the west., 
whic.11 are of no corrcern in this context., t.ake a position 
of their nwn though sliowing charac.ters indicating 
nearest relationship with the Papuan group. 

It is generally understoocl that larval characters 
are of great assistance in determining the af&ities of 
t.he major syst,emat.ic groups of the Zygoptera. 
However, there is every reason to doubt. whether this 
applies also t,o some aberrant and strictly isolated 
forms that. were dispersed and placed, rat,her arbit,ra- 
rily, in one or other of t.he superfamilies. These higher 
t.nxa now contain several puzzling genera and bave 
become a veritable rrservoir OF het,erogeneous ele- 
ment,s. 

In FRASER’S Rec.lassification (1957), the author 
admits that. his grouping includes a number of 
discordant elemenf,s, and aclds that, tdie exact relation- 
ships of several genera t.o each ot,her and the rest of 
the order c.an only be worked out> when we have a 
fuller knowledge of their early nyrnphal stages. 
Generally speaking this is true enough, but 1 would 
like to emphasize the point t.hat in recent years 
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Fig. 1-6. - Argiolestes pecfifus Lieft., ult $ larva, Central New Guinea. General aspect (l), part of head witb antenna (2), labium 
(3) and distal portion of same, viewed from within (4), outer and inner view of modian lobe, greatly enlarged (5), apex of abdomen, 

ventral view, showing tracheae of left lateral lamella (6). 
Fig. 7. - Antenna of A. fonfinab Lieft., ult larva, Central New Guinea, showing microsetae. After LIEFTINCK (1956). 

striking examples have become known of forms 
belongîng to non-related families which nevertheless 
show surprisingly similar specializations of corres- 
ponding organs, SO as to conceal their true identity. 
Unsuspected similarities of structure, eg. in body 
form, labial and antennal structure, or shape and 
posture of the caudal gills, may therefore be regarded 
as secondarily developed specializations. Consequent- 
ly, with regard to the more remot.ely allied systematic 
units, there is much evidence that a number of 
features they share have evolved along parallel lines 
as adaptations to a similar environment and mode 
of life. 

Al1 Argiolestinae SO far known have stream- 
dwelling larvae wl1ic.h either cling to the underside 
of pebbles and large stones or else, conceal them- 
selves in clefts of rocks; others, like Caledopterys, 
may live among trash or the mossy coating of 

boulders lying in the stream-bed. It is clear from 
what will be said of the Australian A. icteromelas, 
that this type of larva is very different from the one 

described by me for the Papuan Argiolesies pectitus 
and fontinalis (~OC. cit., 1956), the convex roof-shaped 
gills of which probably serve to anchor the insect 
to rocks or, less likely, are used for suc.tion. EvoluL 
ion of them lias been considerable, as much in fact as 
the imagines, but it is evident that both stages 
evolved in entirely different directions. 

Turning our attention again to the New Caledonian 
taxa, we see that t.he four larval forms presently 
distinguished-including the supposed terrestrial 
species-are rather different from one another. Each 
exhibits its own specializations to some degree, either 
recalling the Australian species, or suggestive of 
the Papuan forms. 

TT’îng zfenation aïd specias recognition 

As a rule, the more important venational character- 
istics employed t,o separate the adult dragonfly are 
most distinctive, laid out already plainly in fully 
developed wings of the mature larva. In spite of 
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t11at, thrsr feat.urea in zggopterous larvaf: are 
frftf-lf~m!l~- net clrarly kxou@t t.0 light. Esp~f~ially 
t Il? ~lf.‘~Lt~lOIl fJf th? arrtenodal and anal nervures in 
thr stalltrfi hasal portiou of the wing, which othrrwise 
wo7.1Id bave providefl the liry to spef:ific* idtrntific- 
atifxl, eithrr failrf:l tu show up clearly Pnough f.u 

rririainefl invisiblrt in rnfounted slitle prep~~raL.if?IlS of 

unhlicathed wings that were passed into wüter, 01 
variouc t~Iu~crntrations of alcohol and $ycerin. ,e\ 
further rlisad\-ant.age w28 tlle c:ircumstanct~ tliiil. 
ÇCulh~Jf’f’ific irllagiIlPs alld lar\-aP wWC’ fmly rarely luet 
\\it.h in onr and the same locality; ancl, unfortunately, 
no slkrnens were fowifi wkh their fssuviar durinp 
tllr prof:rss of tran~for~nation. IIït h a single exf:ept.ion 
for t5ifili, our serif crf .-lï~gioleste.s c~rhmceus and 
CcllctloI,ffl~y..r suimi~~i, came from places n-here 
apparently no adults faf thr grfnip were olJst:rYed or 
c,aptriref:l whilo on t,lie wing: the former only once 

at. N Xi, the other at N 50. --\s a result, 0nly t-Ile two 
laht-irrentioned forms çoulcl br definit.rly assf:)ciat.t~f.l 
with their proper species, t hr t.hird being far mort! 
fliftif:77lt tf:) plare than 1 had ant.ioipatecl. IL is thr 
specif5 hrre rf:ffrrrcfl tf, Cc~lPflal*!~iolestPs ulliserirs; 
it cller;7cl.erizatif,ri of tlirx latter will be given in t.he 
ne-d pagri;. 

Comparative studies of larval morphology frr- 
r~u~+ntlg pntic,e t.cr invest igate t he finer structures with 
a. vies t.f:b di5f*losr the athitif3 Mween species. It- is 
tetnptirig, therf?ffjre. tf) spec7llat,e fin the CJrigin and 
bpef:.iation of the fi~unnl eleinents in iYeu Caldonia. 
In t.lle present inst-ant,r WY meet wit-h a clust.er of 
LlIldI9ialJly iutrrrrlatef:l taxa, dl inhahiting the sarnff 
klanfl, wllf:w laryal and imagina1 st.ages are, neYertl~+ 
lrss, \-rry di5similar sl~eeifically. 1. liav(A suggestt>d 
earlier ( L*EFTINc:K, 19’751 that the immediat.r 
anf:estors of eacli of thc present-day species may 
ha\-e reached the islanf:l frfmi ~rc-l~ra~)hif~iIlly rern0t.r 
cc-)ntiurnt S ad froni various ciinactions, at dii‘j’erf>ut 
intervals; ther~3fi er t lie descrbndants of t,hfbse irnmi- 
grnnts c:oulrl clevelop under \ arping f~irftunistanc~rs, 
&h in it.s mm way. Thus it may i:)e infrrred from 
the abtrve that- t lie l:)roatl difrerentiation bel,ween tlir 
Iarval forms is the result of selef;.i.ive influences anfl 

f‘aq pc~rhaps, br Pxplained by the different micro- 
1labit.at.s in which t&y f‘ame to live. each adapting 
if-self I-f.1 a special çLnvu7)nmertt. 

Austroargiolestes icteromelas (Srlys). F’iy. $.-II 

Erfralimifnl mnferial. - .instrnlia: 1 $ ult, New Sofft.h 
Wales, ‘Vi’ehroon-a, CXII.1956, Fi. DOBSON (ML). 

TlJis is a IW~~IJ~O~ A~71straliarl SpeciHs, wl7ic.h is here 
included for t*omparison with other rnembers of t.he 
subfamily otrcurring in Papua anal NWV Caledonia. 

+As far as 1 knc.4, the larva has never been fully 
df%xibPd, l.>Llt as the SpYies iS Weil-knoTvIi in 
Xustralia, i-lie piçt.urr of a female (fig. 14) may give 
a sutfic.iently sood impression of it#s general appear- 
ance and f:olo7.1r pat.tern. This was t.aken from the 
5axne speciriien as tlir onr discussed hereafter, which 
was esaniined further and riisse~t.f~d to réveal its 
itiore irupf:bri.ant r~liaraf~tOers, illustrated in the acconi- 

panying slwtftl~es rfip. 8-13j. 

Before pointkg oiit .L~J~W details of structure, 1 
wisli t.0 correct au unfort7.uiate errer cornniif.t,ed by nie 
in an at.tempt, t-o corrr1at.e t.he shape and usage of 
the caudal lamellae of Papuan drgioleates with those 
flescribfxl for certain Xust.ralian rt+latzives of the samt! 
group, whit~h are dit’ferent (LIEFTINCK, 19%: Ils- 
116). Thtx posifit.,n and atlaptive function of t,hese 
organs hafl heen already (‘OlIJlllt?Il~l~d upon and 
illustrated by TILLYUWI (1917: 100-103) for Ausfro- 
rwgiolesfes icferomelas and allied speçies. Startinf; 
from the principlr that thr atkkude of these gill 
lamellac should 1~ more t:)r Irss alike and serve the 
saine purpf~se in t-lin t4vc.b allic&-yet. rnorpl~ologically 
divergent speciex-groups, it. was assert,eci t.hat they 
s110uld havr t.he same funtIion in 1:Icjt.h. This would 
imply t.hat TILLY~RT~‘S diagram showing transverse 
sections afaross thfx gill systern of Xustralian icfero- 
7Ylelas, had been placed at~ridentally in invert.ed 
position. This assurnption proved t-o be entirely 
unjustifietl and npeds rrc*tificat,ion. The errer was 
kindly brought, to niy :lt.t~ent.icJn by hIr. R. hBSON 
(.n.ow m Jersey, G. 1.1, whose own nhxrvat,ions and 
argumenk served to dist~lose the rral fat%, which 
are in full harmony wit.11 TILLIARD’Y Parlier conclu- 
sions and cari he esplained as follows. 

On numerous of~f~asions during liis long st.ay at, 
Wahroonga, in New Soul,li Wales, Rir. Dossolu 
found living larvae onfl rxll\-iae of A. icferomekzs and 
tbree allied spefG in 1 arku5 suitable st,reams. On 
examining t.hest:, llr noticrd that. a11 agceed in showing 
a co~zc~nle appearance of thr Upper surfaçe of the 
lamellae. He obsrrvrd icfcromefns cblinging tight~ly to 
the undç~rsitlr of atones when the latter were lifted OLIC 
from the water. T~OLI$J stressini; the difficuky of 
observing ur1dPrwat.er behaviour of these insects in 
i..lle field, hlr. ïh~sf~~ C)~Jilies ihat thr force of mater 
in a strong fburrrnt. af:t.ing on the top of the concave 
gills wo7.1ltl tend f o krrp the larva more firmly attach- 
Pd to thr rock surfaf,r than a fwnves onr, as suggested 



ODONATA OF NEW CALEDONIA 171 

Fig. 8-13. - Ausiroargiolesfes icteromelas (Selys), ult $! larva, Wahroonga, N.S.W. Ventral aspect of head showing natural position 
of labium {S), distal portion of labium (9) and right palpus (lO), 9 viewed from within; right and left mandible, ventral view (Il), 
antenna (12), and transverse section through caudal lamellae in natural position showing tracheae, semidiagrammatic (13). Pig. 13 

aftcr TILLYARD (1917), slightly generalized. 

also by TILLYAHD. 1 must admit that this is most 
likely the case providing, of course, the larva is facing 
the stream. In the same letter, dated Nov. 29, 1956, 
Mr. DOBSON draws the following interesting parallel 
when he writes: “Further to this argument is the 
case of the bird Cinclus (i.e. C. cinchs, the Dipper), 
which feeds on the bottom of running st.reams and 
uses the current against its wings and hack surfaces 
to keep itself submerged”. In a second communica- 
tion, enclosed with the larva of A. icteromelas freshly 
taken by him on Dec. 2, 1956 at Wahroonga, Mr. 
DOBSON adds the following observations: “The 
nymphs of this species are perfectly happy in still 
water, if transferred there, though the imagines 
always oviposit in running streams. 1 have bred 
many out in my pond. 1 must confess to putting the 
enclosed specimen through several diflerent sorts of 
unpleasantness, including prodding, etc., in the hope 
that it might do something out of the ordinary with 
its caudal gills. However, even in running water, its 
almost horizontal gills remained in the fanned 

position, the median gill just overlapping at the 
basa1 edges, this central gill being at a raised angle 
of about 20 degrees above the lateral ones.” 

Description of uliimafe instar 

Total length of body (from anterior border of 
labrum to apex of median caudal lamella), 23.0 mm, 
without lamellae (but incl. valves), 15.F mm, length 
of median caudal lamella, 7.7 mm, greatest breadth 
of same, 2.9 mm. 

General body colour yellow-brown, mottled, band- 
ed and striped with darker brown, as shown in the 
photograph. Legs long and very slender, a11 femora 
and tibiae distinctly ringed with brown. Caudal 
lamellae rather more oçhreous hrown, richly decor- 
atLd with partly confluent transverse brown bands. 
Genital valves projecting a little (0.3 mm) beyond 
apex of 10th segment. Pubescence inconspicuous,very 
short, thin and sparsely distributed, consisting of 
minute hairs. Lamellae minutely serrulate and 
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Fi-. 1-I. - Anstroargiolestes icteronfelas (Selys), nlt $’ larva. Wahroonga, N.S.W.; total length (incl. lamellae), 23.0 mm. 
Fig. 15. - ArLgiolesies ochraceus (blontr.), penult Iarva FNK 10511, dorsal and ventral viw; total lcngth (incl. lamellae), 19.0 mm 

(abdomen extendedl). 
Fig. 16. - Cukdargiolesfes uniseries (Ris) supposition, ult 6 Iarva FNK 59 (median lamella mantinç); total length (incl. lamellae) 

13.0 mm (abdomen contracted!). 
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fringed with short fine hairs a11 along lateral borders. 
The dentition of the mandibles and proventriculus 

were not studied. 
As Will appear from the illustrations, the Australian 

icteromelas larva differs conspicuously from that of 
the dominant Papuan group exemplifled by A. 
pectitus Lieft. (fig. 1-6) (1). The latter is a much 
more stoutly built insect, its antennae as well as the 
labium and legs being markedly shorter and of more 
compact form. The entirely differently shaped gill 
lamellae, discussed above, may of course serve to 
distinguish them at flrst glance. On the other hand, 
the structure of the labium is very similar in these 
speeies, the tridentate apex of the palpus being much 
alike, while both agree also in that the midlobe of 
the labium lacks the prominently convex apical 
lobes and deep median cleft, which are SO notable 
in several New Caledonian larvae of the group. 

Argiolestes ochraceus (Montrouzier). Fig. 15, 17-24, 
39 

Material. - 7 iJ 1 9 (various stages), FNK 105/1; N 15-16, 
19-20, 35, 37, and 55; for details, sec LIEFTINCK (1975). 

Stature of Ausfroargiolestes icteromelas and resem- 
bling that species in many respects, especially by 
its slender forms and the enormous size of the caudal 
gills. Al1 specimens except the full-grown male, are 
intact, the lamellae of the Young individuals being 
already of great size and of the same form as those 
of the older larvae. They are of the same horizontal 
lamellar type, but differ in being much broader. 
Colour and mottled pattern similar to icteromelas, 
but marginal denticles stronger ; disk covered more 
abundantly with microsetae and fine hairs. The main 
tracheae stand out clearly. 

The illustrations of the most distinctive details of 
structure (including fig. 39 of the proventriculus) were 
a11 taken from the only mature specimen (N 16b), 
whose forms are rather distorted, SO that only the 
penultimate instar larva could be photographed 
(fig. 15). The measurements of this are : total length 
19.0 mm, of body+gills, 14.0+5.0 mm. 

The body culicle and gills of a11 specimens are 
covered throughout with a thin layer of silt and 
particles of fine sand adhering to the pubescence, SO 
as to conceal most of the colour design. It is evident, 
therefore, that A. ochraceus lives in slow flowing 
water with a silty bottom. 

Description of ultimate instar (after 1 $ N 16). 

Total length of body (from anterior border of 
labrum to apex of median caudal lamella), 20.5 mm, 

without lamellae 14.2 mm ; caudal lamellae, greatest 
breadth of triplet united in natural position (fig. 23- 
24), 7.0 mm approx. ; length of median $1 6.5 mm, 
greatest breadth of same 4.3 mm. 

A fairly large, very slender larva, with a small head, 
long and slim spidery legs, and flat, greatly expanded, 
plate-shaped caudal lamellae of enormous size. A 
good impression of this Iarva cari be obtained from 
fig. 15, which shows a specimen in the penultimate 
instar. 

Body elongate, longer than the preceding species, 
widest across eyes, almost parallel-sided from end of 
mesothorax to about midway abdomen, then 
slightly tapering to the end; more hairy than previous- 
ly described species. Occipital area and dorsal 
thoracic sclerites dull, covered with microscopical 
warts; labrum anteriorly, thoracic carinae, legs and 
sides of abdominal segments, tufted and fringed 
with longish fine hairs especially conspicuous lateral- 
ly at dorsum and sides of abdominal tergites. 
Antennae and occipital lobes postero-dorsally beset 
with more or less club-shaped setae. Integument of 
normal consistency, not heavily sclerotised; colour 
mainly pale brown; ocellar area with a rather 
X-shaped darker brown spot, and basa1 three-fourths 
of second antennal segment likewise more obscured; 
disks of dorsal thoracic sclerites, small spots on each 
side of the median line of abdominal tergites, and 
rather larger (though indistinct) dots to the inside 
of the lateral expansions of a11 abdominal segments, 
also dark brown. Legs pale brown, but bases of a11 
femora and tibiae, as well as additional broad sub- 
apical rings at the femora, distinctly darker brown. 
Abdominal segments marked lengthwise with two 
pairs of dark brown spots, two on each side of the 
median line. and with a large, elongate or sub- 
triangular dark spot on each side placed well distant 
from the side margin, the expanded portions of the 
tergites remaining unmarked. Caudal lamellae deli- 
cately banded with more or less coalescent dark 
brown spots, as shown in fig. 23. 

Head relatively small, width across eyes about 
equal to greatest breadth of mesothorax; eyes very 
large and globular, subcircular in dorsal view, much 
longer than postocular part of head, and transverse 
diameter of each equal to the shortest distance 
separating them at halfway length of head; ventral 
aspect of head as in fig. 17. Antennae 6-segmented, 
longer and much slenderer than in Caledopteryx and 
Caledargiolestes; flrst two segments thicker than the 
next and fringed anteriorly with swollen (club- 
shaped) setae; 2 a little longer than 1, 3 shorter 
than 4, whicb is subequal in length to 5+6. Mandi- 

(1) See also CORBET, 1962 : 81, -4th more illustrations of this species. 
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Fig. 17-24. - ,lr!~iolmfe.~ ochruceus (Montr.), ult. ,3 larva N 18b. Ventral aspect of hesct showing natural position of labium (17), 
right antfwna (1 HI. distal portion of lnbium (1 Cl), apex of Il>ft. palpus (20), both viowed from within, apex of median lobe (21), right 
and left mandihle, ventral virw (22 1, aprx of abdomen with lanrrllae in sifzz, showing tracheae and colour design, ventral view (23), 

ami ~lorsal virw of caudal lumellae more enlarged, showing tracheae, rims, dentition and pilosity (24). 



bles (fig. 22) shaped much as in the allied regional 
species but less differentiated into inciser and molar 
regions. Right mandible with four incisors and an 
additional rudiment of a flfth (innermost) tooth, the 
outermost one longest, carrying a secondary tooth at 
some distance from apex and a second, sharply acute 
spiné low down at extreme base, representing the 
molar region. Left mandible lacking a well defined 
comb-like molar row of teeth, which is replaced by 
a long outcurved tooth carrying a small triangular 
point at ils base and an equally long tooth at the 
opposite side of the gap, which forms part of the 
inciser tooth-row, being the first and longest of the 
group. Ocelli of normal size, smoothl light brown. 
Compound eyes on the inside not bounded by a sulçus, 
and a ridge is entirely lacking, but on the ventral 
side there is a short anterior series of minute warts 
terminating in a tuft of longish hairs. Occipital lobes 
prominent, beset with setiferous warts. Labium 
(fig. 17) flat, shorter and narrower than in C. zzni- 
seFies, reaching back only as far as anterior margin 
of procoxae; median lobe of mentum still more pro- 
duced and deeply emarginate, the marginal crenul- 
ations lacking the short setae of the other regional 
species. Palpus ending in a short robust hook preceded 
by a still shorter recurved tooth; inner border of the 
basa1 portion convex, not crenulated; movable hook 
robust and strong (fig. 19-20). 

Mesothoraciç wing pads long, straight, perfectly 
flat and parallel-sided, extending back to a little 
beyond posterior border of segment 5. Prothorax 
much narrower than head, propleural divisions 
broader than pronotum; ant.erior lobe rounded, 
collar-like, pronotal tubercles distinct, hind margin of 
posterior lobe a little projecting and straight-lined 
in the middle, the sides obtuse-angulate; dorsal 
mesothoracic sclerites consisting of a raised and 
triangular median part and depressed lateral port- 
ions, the latter subequal in size to the metathoracic 
shields, a11 sclerites dull, rugose, almost bare, except 
the lateral edges, which are fringed with fine hairs. 

Legs very long and slender, femora and tibiae 
parallel-sided, neither expanded nor flattened, tri- 
quetral in cross-section. 

Abdomen tapering gradually from base to apex, 
segments elongate-oval in cross-section but tergites 
more convex than sternites; side portions of a11 
segments (except 10) prominent with sharply 
pronounced carinae, the expansions of 1-4 rounded 
off, those of 6-8 successively more distinct and termin- 
ating in a short spine, which is most conspicuous at 8. 
Al1 tergites clothed with raised hairs, the lateral 
expanded parts and posterior margins fringed with 
curly pile, the apical segments moreover with row 
of dark marginal teeth on either side of the median 
line. Paraprocts very small, converging, bluntly 
triangular and rather flattened dorsally (male). 

Caudal lamellae in the form of broad and very flat 
overlapping leaves, differing in chape and size, as 
shown in fig. 23-24; in transverse section they appear 
somewhat similar to those of the allied species but 
are still thinner and more depressed. especially the 
median lamella, the surface of which is only slightly 
hollowed out above and a litt.le çonvex underneath; 
median ribs unapparent dorsally and only weakly 
developed ventrally, except at extreme bases and 
apices of all. Cuticle rather thic.k, leaving little room 
for the ventrally removed traçheae, the finer 
branches of which are not easily made out. Swollen 
basa1 rims of a11 lamellae tuberculate, the tubercles 
carrying short, açute, spike-like microsetae decreasing 
gradually in size posteriorly; surface otherwise dull; 
side margins of a11 with continuous row of Sharp 
curved spines, and fringed sparsely with longish 
hairs; midribs ending in a short nipple-shaped 
process (fig. 23-24). 

Caledargiolestes uniseries (Ris), supposition. Fig. 16, 
25-32, 40 

Material. - 12 ex. (bath sexes, various stages), FNK 59; 
and N 15, 22, 25, 27, 34, 46, and 47; for details, see LIEFTINCK 
(1975). 

Description of ultimate indar (after 1 $ FNK 59, 
1 $? N 34, and 2 $1 $? N 4ï). 

Total length of body (from anterior border of 
labrum to apex of median caudal lamella) 15.3-15.8 
mm, without lamellae 10.8-l 1.4 mm; caudal lamellae 
(measured in 1 $ and 1 9): greatest breadth of triplet 
united in natural position (fig. 31) 3.1-3.3 mm; length 
of median gill 4.3-4.4 mm, greatest breadth of same 
3.1-3.3 mm. 

Much smaller, more slender, less sclerotized and 
lighter coloured than Caledoptergx. Body compactly 
built, widest across eyes, tapering gradually toward 
apex of abdomen; clothed sparsely with minute 
setiferous warts and short curved hairs, those at 
carinae and at margin of almost a11 segments longest. 
Fringes of longer hairs at anterior border of labrum, 
antennae, dorsal carinae of femora. and at sides of 
pro- and mesonota. Int,egument brownish yellow, 
marked with brown, darkest posteriorly on thoracic 
sclerites and on distal portions of abdominal segm- 
ents, a11 of the latter with fairly distinct yellowish 
triangular spots fillinc; out antero-lateral edges of 
segments, the lateral borders themselves brown, these 
spots being also distinct on the abdomen ventrally. 
Faintly indicat,ed spots and stripes of brown also on 
sternites of thorax ancl abdomen in addition to the 
former. Coxae. trochanters and tarsi of legs pale 
yellow, legs otherwise brown, not banded, the carinae 
darkest. 

Head large and ralher flattened dorsally, shape of 
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Fig. 25-32. - Ctrledczrqiolestes rzniswies (Ris) supposition, ult $ and 9 larvae. Ventral aspect of head of 3 N 22, showing natural 
position of lahium (25): distal portion of labium $ N 22 and 9 FNK 59, viemed from within (26), apw of median lobe of FNK 09 
1271, ri-ht sud ltxft mandihle of N 47, ventral view (S), antenne of N 22 (291, kansverse section tlnough caudal lamellac of N 47 
a1 somç* distance! frorn base, semidiagrnmmat.ic (SO), apex of $ N 47 abdomen with lamellaa in sifzz, showing midribs and tracheae 

istipplPd), ventral T ira (31’1, and rightlatwal lamella of N 3 , dorsal vicw, showing tracheae, rirns, dentition and pilosi1.y (32). 

labium, mandiblrs, an11 antennae as in fig. 2529, molar regions. Inciser riclge of right mandible 
t hr latt-er (5-segruentrd, the fir5t~ two segments 
f hicker than thr‘next and fringetl densely with long 

consisting of four strong t.riangular t.eet.h, decreasing 
in sizc gradually inward but. a11 of thrm pointed, with 

fine hairs whif~h are longest- on the inner faces; segments 
decrrasing gradually in lengtlr, the last. segment of 
rniru1t.e Gze. Mandibles &nt. and strong, much as in 
I:trlptJ»l~ta~y.r, dividrcl irtto well developrd inciser and 

rudiment of itie fifth (innermost,) tooth; molar region 
strongly raised, forming a broad triangular plate 
which terminates in a slender acuminate toot,h; 
ridge between outer inciser and molar projection 



with additional small triangular tooth. Left mandiblc 
armed with four robust incisors similar to those of 
the right, but outermost one almost twice as large 
as the others ; molar ridge terminating in a conspicu- 
ous comb-like cutting edge, the comb consisting of 
4-5 small pointed teeth of equal length, which are 
flanked on either side by a robust tooth of larger size, 
one prominent and oblique, the other smaller and 
more slender (fig. 28). Ocelli of large size, standing 
out clearly as smooth, transparent pale yellow spots. 
Gompound eyes bounded on the inside by a low 
tuberculate ridge separated from the eye by a sulcus, 
less pronounced than in Caledopteryx; no antero- 
lateral ridge. Labium (fi g. 25) robust, flat, rzaching 
back as far as a little beyond posterior border of 
precoxae; median lobe of mentum more prominently 
bilobate than in Caledopteryx, with a wider median 
cleft and higher setiferous marginal crenulations, 
but each carrying a similar, premarginal tubercle. 
Palpus ending in a single subacute spine which is 
armed on the inside with a vestigial subapical 
tubercle; inner border slightly convex, not crenul- 
ated; movable hook strong, sickle-shaped (fig. 26). 

Rlesothoracic wing pads long, straight, perfectly 
flat and parallel-sided, extending back to the end of 
tergite 6 or to about midway between 6 and 7. 
Prothorax broad and shield-like, divided into a short 
collar-like anterior portion and a much broader 
posterior plate whose hind border projects caudad, a11 
sides of prothoracic shield rounded; dorsal meso and 
metathoracic sclerites rather deeply impressed in 
the middle, their surfaces smooth, but the surround- 
ing darker coloured rims covered with wartrlike 
tubercles. 

Legs long and slender, femora and tibiae almost 
parallel-sided but a11 laterally compressed, especially 
the femora; dorsal carinae of the latter clothed 
sparsely with fine longish hairs. 

Abdomen short and compact, segments lacking a 
dorsal crest; postero-lateral angles distinct, sub- 
rectangular but not at a11 produced; posterior border 
of two last segments beset with a row of Sharp 
denticles, especially evident ventrally. Paraprocts con- 
verging, cylindrical with bluntly pointed apices (male); 
gonapophyses short, projecting but slightly beyond 
apex of tenth segment, the outer pair acute; para- 
pro& triangularly pointed (female). 

Caudal lamella of large size and characteristic 
form, in transverse section shaped as in fig. 30. 
Cuticle thick, but much less than in Caledopteryx; 
colour yellow brown, the tubercles darker. Median 
lamella considerably larger and also longer than 
lateral pair; dorsal surface roof-shaped with high 
longitudinal crest extending from base to apex, sides 
on either side of the crest concave, but lateral margins 
slightly curved down; ventral surface concave though 
carrying also a median carina which is much finer 

and less elevated tban the dorsal one. Lateral 
lamella leaf-like, strongly swollen and rimmed at its 
base, disk rather hollowed out above but forming a 
low triangle in cross-section, ventral surface of each 
with well developed median ridge, highest basally. 
Dorsal surface of a11 lamellae covered a11 over with 
setiferous warts, on each side of the crest moreover 
with coarser and more crowded warts and long, fine, 
raised hairs; lateral margins armed with conspicuous, 
curved, acute teeth and fringed with long erect hairs, 
a11 increasing gradually in strength and length 
towards the end. Ventral surface of lamellae smooth, 
only the crests clothed with longish raised hairs. 
Tracheal system situated ventrad, shining through 
the integument; directly before entering the lamella, 
the stem already divides into two flnely branched 
main tracheae. No darkly pigmented pattern. 

As Will appear from the above description and 
photograph (fig. 16). this species in general appear- 
ance and size approaches the forms described from 
West New Cuinea (Argiolestes s. str., fig. 1 and 6) 
more closely than any of the others. The caudal gills 
are relatively short and of the same vaulted type, 
that is to say, here only the much inflated median 
lamella is hollowed out beneath, while the lateral 
ones are more flattcned (fig. 30-31). In details of 
structure, the C. uniseries larva exhibits a mixture 
of features found also in one or more of the other 
species discussed. 

The wings of three full-grown examples were 
carefully studied, but in nonc of them (from FNK 59, 
N 22 and N 47), the basa1 veins could be traced; in 
the female from N 34 the wings were crumpled. The 
remaining venational characters are in accordance 
with those of adult C. uniseries, though it must be 
said that the position of the veins and number of 
postnodals correspond with Trineuragrion as well. 
1 have chosen for Caledargiolestes on account of the 
length-breadth ratio of the wings and the shape of 
the pterostigma, two details agreeing with the imago. 

Caleclopteryx sarasini (Ris). Fig. 33-38, 41-42 

Maferial. - About 65 ex. (both sexes, various stages), 
FNK 8b, 26, 29, 39, 97, and 104; N 2-2, 25, 27, 50, and 52; for 
details, see LIEFTINCIC (1975). 

Description of ultimate insiar 

Total length of body (from anterior border of 
labrum to apex of median caudal lamella) 22.5- 
23.5 mm, without lamellae 16.5-17.5 mm; caudal 
lamellae (measured in one Q: greatest breadth of 
triplet united (when fully expanded, approximately 
as shown in fig. 38) 6.5 mm; length of median gill 
5.8 mm, greatest breadth of same 4.0 mm. 

A robust, stockily built, rather flat and almost 
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liig. 33-3P. - Ct7lcdoptery.r .saru.sini (Ris), nlt. 3 larva N 25. Vrntrxl aspect. of head showing natural position of labium (33), distal 
portion cjf labium viowc4 1’rom within (SI), right and left mandiùlr, ventral vicw (36), antenna [SSj, transverse section t.hrough 
~auc.lal lamrlla~ in mltural p»sition showing tracheae, semitiiqrnmmatic (37j, aprx of abdomen with lamellae in aifIl, showiny rims 

an11 apicnl fringrs, srmidiR~rsmmatic, details partIy omitted (median lamelIa wgenerated) (38). 

hairlms lar\-a with a large head, long wings, a short 
al-dimrn ad wnspicuous, fan-like caudal larnellae. 
Hocly lreavilg sc~lerotizrd, cutirle of rnost dorsal and 
lateral parts crn~r~d wit.h rnicmsc.opical, shortly 
srtifervus. wart.5, especially at the carinae and ends 
cif ahdoruinal se-rnentq several mal1 areas (eg. on 
vertcx, epicranium, pronoturn, wing-sheat.hs, fprnora) 
are snmüth antl c.ornpletely bare; therr is a dense 
frirqr of short, hairs at thr ant.erior border of labrurn 
and dorsal carinar of fflmora, and on either side of the 
rniddor5al linr c-tf a11 abdominal tergites. Integurnrnt 
brnwn. frequently very dark ahove, especially on the 
abdoruen: fenmra with poorly rletined dark basa1 and 
suhapical rings. Vent.raI surface of body light,eI 
lmwn, thr impressions to thtr insitie of the foliaceous 
expansions of ahdomina segments 3-7 darkest.. Al1 
t.lmrac4c sterna as ~rll as ahdorrrinal sternitcs 2-3 

each with deep blac*k central spots, the prosterna1 
spot single, cordiforrn and largest., t.he mesosternal 
spot t,wofold. subtriangular or crescentic, only 
sliglltly smaller but quite mnspicuous, t,he remaining 
spo& maIl and often indistinct,. 

Head rather flattened dorsally, rnuc.h broader 
than long, width across eyes only little less than 
twice rnedian lengt-h of head (100: 53 approx.); eyes 
protuberant, inner orbits at, first subparallel and 
slightly inward cons~ex, then diverging with deeply 
concave margin, the posterior pal t.ion of eye ext.ending 
caudad, the apes narrowly rounrled; postocular 
lobes large and bulgin- g, rounded and projecting 
posteriorly well beyond occipital crest, which is 
almost straight-lined. Lahrurn tleclivous with roundad 
side-edges, shallowly emarginat,e, only about one- 
fourth as long as broad; clypeus also short and hroad; 



frontal ridge straight, obtuse-angulate. hntenna 
(fig. 36) slender, inserted slightly in advance of eyes 
behind the somewhat raised upper margin of the 
sockets, 7-segmented, the flrst two segments more 
robust than the next ones, 2 and 3 the longest, 
subequal in length. Mandibles (fig. 35) short and 
strong, with me11 developed inciser and molar regions; 
inciser ridge of both left and right mandible consist- 
ing of four robust teeth, the two lower (outermost) 
ones longest, curved, pyramidal and pointed, Lhe 
two Upper (inner) teeth more flatt,ened and blunt; 
molar regions at the inside very small, well separated 
from inciser ridge, each forming a slender raised 
pyramid which ends in a tiny two-pronged spine 
(right), or an equally small, acute quadridentate 
cutting edge (left). Ocelli distinct, of moderate size. 
Compound eyes bounded in front and aside by a 
slightly swollen undulated ridge separated from the 
eye margin by a deep sulcus, the ridge itself carrying 
a row of subacute tubercles, which are largest at 
antero-lateral margin. Labium (fig. 33) very broad, 
short and flat, reaching back as far as a little beyond 
middle of prosternum and posterior margin of 
procoxae; apical portion of median lobe of mentum 
forming two protuberant convex lobes separated 
by a partly closed deep median cleft, each of the 
lobes carrying a minute tubercular seta just before 
mai-gin, the margin itself with row of setiferous 
molar-like crenulations. Palpus ending in a Lwo- 
pronged spine, innermost spine the longer, acuminate, 
the outer one less curved, subacute; inner border of 
main spine feebly undulated; movable hook strong> 
sickle-shaped (fig. 34). 

Mesothoracic wing pads very long, divergent, 
extending back to a little beyond posterior border of 
tergite 6, or almost as far as apex of 7. Prothorax 
broad and shield-like, anterior and posterior margins 
simple and straight, antero-lateral border little 
prominent, obtuse-angulate, rather swollen and 
covered with warts, behind this at first straight-lined, 
then again much swollen and likewise beset with 
wart-like tubercles; dorsal mesopleural sclerites sub- 
rectangular, the metapleural ones subtriangular in 
outline, lateral margins of the former finely tubercul- 
ate. 

Legs strong, femora and tibiae almost straight, 
placed in a vertical plane, femora greatly compressed 
and flattened but only little expanded, dorsal crest 
subacute, with continuous, double row of small 
backward directed denticles, ventral crest less 
distinct and more finely denticulate; tibiae parallel- 
sided with dorsal, ventral and incomplete external 
median carinae. 

Abdomen short, tapering gradually from base to 
apex; dorsal carina of separate segments poorly 
developed and postero-lateral angles subrectangulate, 

not pro,jecting; posterior border of three last segments 
finely denticulate, fringed with very short hairs. 

Caudal lamellae of t.he horizontal lamellar type, 
in Lransverse section (at about one-third of their 
length from base) shaped as in fig. 37. Median 
lamella invariably a little longer than lateral pair, as 
shown in fig. 42. (In the specimen shown in fig. 38 
the median lamella is shorter and narrower than 
usual and probably regenerated). Cuticle thick, 
surface undulated and minutely tuberculate a11 over 
but devoid of hairs, except along the flnely serrulated 
margins, which carry a dense fringe of soft pubes- 
cence, the hairs becoming progressively longer 
towards the apices of the gills. Hypodermis strongly 
pigmented, blackish brown to purplish black in very 
mature larvae, with subcircular specks of lighter 
colour irregularly distributed over most of the surface 
of the lateral pair, the apices of the latter carrying 
a pair of pale ochreous spots on either side of the 
midrib. In freshly moulted larvae the gills are lighter, 
especially at Lheir bases and apiçes, showing a more 
or less banded pattern of dark pigment somewhat 
similar to that of certain A@olestes. 

By its dark, almost hairless body, stockv build and 
grotesquely formed labium and gills, this is certainly 
the most striking and easily recognized larva of the 
argiolestine group. The specles attracts the attention 
also by the short antennae, flattened femora, the 
curiously black-spotted thoracic sternites, and the 
light-tipped lamellae. 

No less than 65 specimens in a11 stages of maturity 
were contained in the samples from a great many 
localities, but in only two places (viz. N 22 and 
N 27), C. sarasini kept company with other members 
of the group. Evidently the commonest and most 
widely distributed of a11 rheophilous Zygoptera 
occurring in the island. 

There are half a dozen very young individuals in 
the collection (N 50-52). In them the wing buds are 
hardly apparent as vestigial çrescents, but in other 
respects they are closely similar to mature examples. 
The mentum and palpus are devoid of setae, the 
antennae are 6-segmented, and the lamellae also are 
much alike those of the full-grown larva. The measu- 
rements are: total length (excl. @Ils), 6.5-7.0 mm. 

The proventriculus of larval Argiolestinae 

In fig. 39-41 the complete proventriculi are shown 
of the ultimate instar larvae of three New Caledonian 
species. viz. Argiolestes ochraceus (no. N 16), Cale- 
dargiolestes uniseries (no. N 47). and Caledopteryx 
sarasini (no. N 50). Al1 drawings are on the same 
scale. It Will be seen that in Lhe firat two species the 
gizzard shows a pattern far more regular than the 
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- Prc~vmtricnli of Hew (:aledonian Argiolestinae. .-Irgiolestes ochruccus (b1ont.r.j (39), Caledargiolesfes zzniseries 
suppusition (~OJ, and Caledopferyz scrrneini (Ris), N SJ (41). AI1 on the sarne scale. 
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Fig. 42. - Cafedopferyz sarasini (Ris), ult 6 larva, FNK 29, dorsal and ventral viem, total lengtli 23.0 mm. 
Fig. 43. - Unltnomn terrestrinl Megapodagrionid, dorsal and ventral view of unique young specimen from Gin, N.C., total length 

(incl. lamellae) 11.2 mm. Fig. 43 after LIPPITT WILLEY (1955). 
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ont’ described and figured for Argiolesfes pecfifus, a 
Papua11 species of t-lie mountains in western New 
Guinra (LIEFTINCK, 1956). 111 one specimen of the 
latter, thr provent.riculus consisted of 20 folds which 
arc only weakly differentiated into larger and 
smallrr nnea, the t.eeth on the folds at the same time 
heing undifrerentiated, irregularly arranged and their 
numbrr variable. In drgiolesfes ochraceus, on the 
othcr hand, t,here are eight fairly well defined major 
fol&, earh carrying ï-13 teeth, which alternate with 
Pight. miner folds &h 4-8 l,eeth. The dentition on a11 
folds is plac.ed on slightly raised, weakly sclerotised 
areas of a pale yellow colour. The posterior (anal) 
portions of t.ht:se raised and pigmented cuticular 
areas cm t-he major flolds are expanded, rarrying 
3-ï diverging terth of slightly larger size, while thr 
t4.h 011 the anterior (oral) portions of the large 
plates and t.hosr occupyin, 0‘ the whole length of the 
smallrr ones are single-lined. In Caledargiolesfes 
univeries the differentiation into larger and smaller 
tields (and also into the postrriorly expanded and 
pigmented f.eeth-hearing ridges) is leas pronounced 
t.han in ‘-1. c~+raccrrs, in which species t,here are 
oc,c*asionally one or two minor fields intercalat,ed. 

Thrse generalized forms of larval gizzard confornr 
with those drsrribed for ttie more primitive Zygop- 
tera (e.~. Calopferygoidea and A mphipferygidae), in 
whieh the teeUl--though more differentiated poste- 
riorly t.han anteriorly-are a11 of one kind and placed 
in a oont-inuous row on a single c.uticular platJe. 

Last,ly, Caledopteryx sarasini differs from the other 
speclrs III that, thr dental folds bave increased c.onsi- 
tlerably in number, there being no less than 32 teeth- 
ca.rrying fields in onr of t.he specimens examined 
(fig. 41), apart from a few intercalated toothless 
“fiel&” of doubtful consistency. Apart. from this, 
thr development int,o major and minor folds is 
irrrgular and ill-pronounc.ed, in SO far that there are 
six or seven well-differentiated major fields (each 
with 14-21 teeth and showing at least f,wo to three 
duplicat.eti teeth at their posterior ends). These 
alt.ernate with about an equal number of slenderer 
fields of medium size whose 11-14 teeth are plac.ed 
in a singlr row on less raised and pigmented plates; 
finally, between the latt.er and the major folds there 
are about 11-12 much shorter folds, whic.h have only 
2-X smalt tee& placed on a still narromer ridge; the 
last-mrnt.ioned onea are intercalat,ed farthest anterad 
and may be considered as the true minor folds. 

Genus et species incert. (nov. ?). Fig. 43-53 

This is the unnamed terrestrial zygopterid larva 
mentioned alreadg in the firdt part of t,his survey. Tt 
is no doubt. t,he most intriguing of a11 immature forms 
SO far known from INew Caledonia. The spec.imen is 
unique and was described and portrayed in great 
det.ail by Rlrs. LIPPITT WILLEY (1955), who kindly 
permitted me to make full use of her information 
on it. 

In the opening chapter of the Argiolesfinae 1 have 
touched upon the diffcult problem of explaining 
morphological conformit,ies notable in larvae of non- 
related t,axa, and t,he influence of the environment 
on the insert’s organization. Experience has learnt 
t.hat, with species whose early stages are still un- 
known, it is often quite impossible to foretell any- 
thing about the physiognomy of their larvae, not t.o 
nierAon structural peculiarities So frequent#ly 
displayed by them. Good examples of that kind are 
found among the Plaf;ycrwnididae, and also the 
Argiinae of both Hemispheres. But it is with the 
heterogeneous Alegapodagrionidae and the so-callecl 
“annec.tent.” non-calopterygoid families Amphipferg- 
gidae and FRASER’S “Pseudolesfidae”, that we meet 
with the greatest diversity of structure (1). 

When measuring t.he present insect’s çharacters 
with those of some argiolestine, lestoidine, or amphip- 
terygid larvae, we corne across such a medley of 
characters that. any effort tu c.lassify it had to be 
given up as mere guess-work. 1 prefer, therefore, 
t,o leave any conclusion about its status to someone 
having the opport,unity of examining the wing 
venation of a full-grown example. 

With a slight. departure from one of TILLYARD’S 
reconciliations, we may say that even if the larval 
form does not fît in w1t.h our preconceived notions 
and expe&ations, we must. aceept the fac& as they 
are, apd tsy still t.o salve the problems which our 
knowledge has only rendered more difflcult. 

The insect was found in t,he Berlese funnel material 
of soi1 and leaf litt,er, near t.he village Ciu, and has 
never turned up again sinc,e its disc,overy, now more 
than 20 years ago. In general appearance and 
structure this larva is equally remarkable as the 
insular Aryiolesfinae dealt wit,h in the previous pages, 
and yet. is quite unique by it.s hairiness, almost a11 
parts of t.he body being covered with long, mostly 
strong, setae. When the larva was received, it was 

(1 j Incidentally, mention may be made of a number of gênera that vc’epe omif ted by FRGER, OP chose larvae haw only rwently 
bPcoma 1inown, e.g . dmphipferyz, Deuuduffu, Heferuyrion, Ozcysfigmu, Rhinuyrion, and Rhipidolesfes. 1 hope before long to publish 
a mw~ detailed study of the archaic Amphipterl-gidar, a family partly investigateù alrcady earlier. Ser LIEFTINCK (1971n, 1972), 
and \~4TSON (1%6l. 
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Fig. 44-53. - Unknown terrestrial Megapodagrionid, Young specimen from Ciu, N.C. Dorsal view of head (44), labium viewed 
from within (45), right labial palpus (46), right maxilla (47), right and left mandihle, ventral view (48), left lateral caudal lamella, 
ventral view (49), right mid leg (50), outline diagram of cross section through caudal lamellao show& g relative shape and positions 
(51), diagram of several dental folds of proventriculus to show generalized pattern (5‘21, reconstruction of cross-sect,ion t.hrough 
middle of left lateral lametla; dbc, dorsal blood channel; dn, dorsal longitudinal nerve; il, vertical interna1 lamina; tr, tracheal trunk 

(53). After LIPPITT WILLEY (1<3551. 

heavily coated with debris caught among the long 
hairs. 

The following additional observations are extract,ed 
from a letter received by Mm. LTPPITT from Dr. 
E. 0. WILSON, of the Museum of Comparative 
Zoology at Harvard University, who discovered the 
insect. “AI1 soi1 and leaf litter samples were collected 

in dry t.o moderately moist (but never wet) spots on 
the forest floor, never less t.han 200 feet from the 
river and 75-100 feet above it on a fairly steep slope. 
There were no lesser streams or other standing bodies 
of wat,er in the part of t,he forest 1 worked. Most of 
t.he samples were taken in a level area with numerous 
small rocks and moist leaf litter several inches 

Cnh. O.R.S.T.O.M., $3~. Hplrohiol., ool. X, no 3, 1970’: 165-200. 



tlrç~p." (ION. cif.: 137-138). Rlrs. LTWITT adds to her 
descript.i~m that thc rnorphology of the inse& would 
suqgest. rither a burrowing or terrestria habitat.. 
Shr also argues t-bat. in çor1sequenr.e of t,he locality, 
in whiçli it was collec~ted, it. seems reasonable to 
c:onsider it terre&rial, brc,ause the increasrd number 
of srtae would serve to maintain a caver of damp 
debris which keeps thr cut.ic:le moist., a neressity for 
gas rsïhanoe. 

It. woulcÏ ht: most helpful and of c~onsiderable 
interest. if local sctientists would keep a Sharp look- 
uut for t-his for&-dwelling insect. In order to rrcog- 
nizr it.. 1 harr inc.luded in the present account. copies 
of t.he original photographs and illust.rations publish- 
rd by it.s dexriber (,fig. 13 and 4444). 

Since publication of my peneral survey of t.lle 
immat-urP st,ages of the Proforwrzridar (LIEFTINCK, 
1X3), whic%b st.ill included the isostictine group of 
genrra, the lervar of two others, bot.11 from Australia, 
Ilave lJcl*oIne known. These are Wsiictu filicicoln Till. 
( FRASEH, 19%) and Errrysficfa coolarvanyah Watson 
(WATSON, 1969). whic*.h, in respect, of the caudal gills, 
agrer wit 11 lsnsficftr, Nrosficfa and Selysionezwa in 
thaf. t he organe are of t-he constrict.ed-larnella~.e or 
snrcGd--t.yptl, a charac.teristic feature of the whole 
group anc-1 one of the reasons why the isostict,ines 
wert! removt?d frorn the Profoneuridae as a subfamily 
which was later ,given family rank. Sec \~~'ATx)N 
( 1 HW) and LIEFTINCK ( 19%). 

,1c>ixortling to TILLYARD (19171, t#he differencc 
l:&wren tllck (‘oIlSt.ri(?ted gills of Neosficfa canescens 
and those of Isosficfn simplex is, t.hat. t.hose of Neo- 
sfirfu are of the saccoid type, whereas Isosticfa 
possessrs lat.erally compresser1 blades. C)I Neosficfa, 
TILLYARD aptlp writes: “Tbe shape of t,he gill rnay ha 
rouqhly det;cril:)ed as t bat. of a ra.ther short c.andle 
surmount.rd 1:)~ a flame, the basa1 joint representing 
t-he ~~andl~. the dista joint. the flamr. The const.ricStion 
bet.wren the t.v+x joint,s i5 very strongly marked, and 
is only just. suffic’ient.ly wide t.o allow of the passage 
of the main tzxheae and the blood-canais. The 
Iaut.icle is ererywhere covered mit.11 small, scattered 
bairs, which becorne longer ancl more abundant upon 
t.hP dist;+l end of t he ba.sal joint,, and also over t he 
whole of the dista joint.” Xnd furt.her: “The cuti& 
ic; quite clcar and unpigmented. The hypodermal 
pigment.. . is net distributed equally a11 over t.he gill, 
but. is cbiefly ponfined to threc> transverse zones, &., 
arounrl t he bas? of the gill, around dist,al third of t.hr 
basa1 joint., and upon a11 except. t,he est,reme base 
and tip of t,he dist,aI joint.” This description, and 
TILLYARD'H illust.rat.ions as well, c.onform fairly 
calosely to t.hr form WC observe in the New Caledonian 
Isosticftr, whosr gillê i\r(' obviously unlike those of 

the Australian Isosficfa simplex. The lat.ter are 
described as beinq intermediate in form between 
the c.onat,rict.ed sa(‘cus (of Neosficfa and t,he nodat,e 
vertical lamellae found in many Coerzagrionidae. 
TILLYARD u-rites: “C)ur original similr of t.he ‘c.andle 
and flame’, used t.o describc the appearanc.e of the 
gills of Neosficfu, would hold fairly well for isosficfa, 
if we add that, in t.his case, the flame is as big as the 
candle, and bot.11 it. and thr candle itself have become 
flat,tened... The gill is opaque t,hrouphout., deeply 
pigmented in b&wn or black. Consequently the 
t,racheal syst,am is very dit%cult to follow; but. it cari be 
seen, in specirnens fresh from ecdysis, to be very 
similar to t.ltat of Neosficfa, except. that, t,here are 
always only t,wo main trac.heae in each gill. The 
c.ut,icle is covered with short,, shaggy hairs, especially 
upon the dist.al ,joint-. The length of t,lte median gill is 
1.5 mm, that. of t.he Iaterals 5 mm; the former is 
slight.ly wider, and its tip more rounded than in the 
latter. These C;illa are held well apart from one another, 
the angle bet.ween the two lat,erals being from 200 
10 300, wbile the median gill projects above them at 
an an4e of from 300 t.o 400.” The change in the form 
of gilr is said by TILLYARD t-o be correlated with a 
change in the ha-bits of these larvae. Neosficfa, though 
often found on the sides of larger rocks in deep still 
pools, is a rock-dweller in running water, “whereas 
Isosficfu dwrlls in t.rash, twigs, or mat,ted roots, 
on t.he bottoms of slowly-moving streams.” 

lt will be shown that. aplparent~ly a11 New Caledon- 
ian Isosficfa posscss gills of the saccoid t,ype, thus 
rliffering markedly from those of 1. simplex, and 
although the basa1 joint, ii; more tensely swollen than 
t.he dist.al one t,hey are of quite t,hr same kind as 
those of Neosficfa and the allied Splysiorzeura (two 
species), a genus w1tic.h bas it.s dist.ribut.ion centre 
in New Guinea. Wher salient. charact,ers shared alike 
by S’elysiorwzra and the insular (non-Australian) 
Isosficfn, are found in t.he clent.ition of t.he mandibles, 
the general form of the labium with its prominent 
ligula (unknown still in Neosficfa) and, more espec.ial- 
ly, t,he absence of setae on the insidc of the palpus, 
which are SO conspicuously present, in Isosficfa 
simplex (ment,al setae 1.1, palpa1 set,ac X3), O~isficfa 
(mental set,ae 2.2, palpa1 set.ae 5.5), and Eurysficfa 
(ment.al setae 2.2. palpa1 setae 2.2j. TO illustrate 
t.hese sirnilarities, 1 bave included reproductions of 
my sketches of S. corïzfdin (fig. 5569) for c,oniparison 
with those of New Caledonian Isosficfa. 

Lastly, 1 w«uld suggest t,hat the absence of palpa1 
setae in mature isost.ic.t,id larvae, is probably net, a 
primitive feaixre. ht the end of the spec5fic key that 
follows, t have added a note on the morphology of a 
very young larva which clearly shows a pair of setae 
on each of its palpi. Their existence at an early stage 
of development, and subsequent disappearance may 



ODONATA OF NEW CALEDONIA 

7 

E 
E 
ro 

56 

9 

._ . . . 

Fig. 54-59. - Selysioneura cornelia Lieft.., ult d larva, West. New Guinea. Full-grown larva, spirit. specimen (511, antenna (55), 
lahium viemed from within (56), distal portion of labium mith right palpus and apex of median lobe, showing closed cleft, greatly 
enlarged (57), right and left mandible., vent.raI view (58), left side. vie-w of median caudal lamella (upper) and interior view of right 

lateral lamella (bottom), showing tracheao and pubcscence (59). After LIEFTINCK (19531. 

Cah. O.R.S.T.O.M., sér. Hydrobiol., vol. .#Y? no 3, 1970: 165-200. 
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Fig. 60. - Isosticta robustior Ris, tsvo ult Q larvae from NeTv Caledonia, FNK 94/1 and FNK 37 (right), total lengths (incl. 
lamellae), 22.0 and 20.5, respectivelu. 

,oill 

indicate that the loss of setae is a secondary phe- 
nomennn peculiar to the insular forms and not yet 
manifest in the more primitive allies occurring in 
Australia. 

Does it mean that the wealth of excessive features 
of lYew Caledonian Odonata, larva and imagines, are 
a11 adaptive in nature; and that the autochthonous 
elements in this island are derivatives of an ancient 
Australian fauna? 

The insular species bave the following characters 
in common. 

General appearance of Selysioneura. facies as 
shown in fig. 60 of 1. robusfior. Apart from the 
slender body form and long antennae, distinguished 
from other coenagrionoid larvae by the great size of 
the labium and the two-jointed, sausage-shaped gills. 
Body (except gills) almost bare, legs sparsely fringed 
with very fine longish hairs. Ocelli of large size, 
clearly visible as almost circular whitish spots. 
Occipital lobes prominently bulging, nearly semi- 
circular in out-line, densely covered postcriorly with 
short, acute microsetae. Labium extending back 
from a little beyond posterior border of precoxae 
(robzzsfior) to as far as base of mesocoxae (sf>iniper; 
group). Wings lying parallel on the dorsum, reaching 
about. as far as halfway Iengt,h of segment 6. Caudal 

lamellae as in fig. 66 and 70-71; swollen basa1 portion 
clothed at extreme base with short spinulose setae, 
the apical division with fine longish hairs inçreasing 
in length toward end of lamella; dorsal and ventral 
ridges of second part with dense fringe of still longer, 
hyaline pubescence. 

Of the five Isosficfa species presently known from 
lVew Caledonia, at least three are well represented 
in our material. They cari be divided into two groups 
characterized in the same way as the imagines, the 
salient points of distinction being found in the 
developing wing venation, which are clearly discern- 
ible in full-grown specimens of each. In the 1. 
robusfior group. three species have now been des- 
çribed, while of the other group apparently only 
spinipes and its near ally tillyardi occur in the island 
As to their identity, 1 have chosen for the three best 
known species, viz. robustior on the one hand, and 
fillyardi and spinipes on the other, the first two 
having been collect,ed in glenty. i.~roOusEior iseasiiy 
known by its slightly larger size and uniform c,olour- 
ing. I. tillyardi and the rarer spinipes are SO much 
alike t.hat full descriptions of each have little 
meaning. The majority are evident,ly fillyardi, but 
not a11 specimens could be named as SUC~, only the 
female of t.hat. species, readily known by its long 

Cuh. O.R.S.T.O.M., sfr. Hgdrobiol., vol. S, nu 8, 1976: llJ&2OO. 
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Fig. 61-66. - Isosficfa robzzsfior Ris, larval structures of cxuviae from Thi River vallcy. Dorsal view of labium showing natural 
position of palpus (61), apex of left. palpus viemed obliquely from within (621, apex of median lobe (63), right and left mandible, 
ventral view (64), right antenna (65). - Fig. 66. I. robusfior Ris, ult larva, FNK %l/l, left. side vies of median (Upper) and 

left. lateral caudal lamella, showing outermost main trachra and marginal fringes jsame specimnn as fig. 60, left). 

ovipositor, has been segregated from the rest under 
the heading “Material”. The sketches of the labium 
and key c,harac.ters given for spinipes are based on 
females and two or three males, a11 of them full- 
grown. 

Isosticta robustior Ris. Fig. 60-66 

Maferiaf. - Apart from t.he unique cast. skin of the 
spocimen bred out by the late F. X. WILLI.~S, mrntioned in 
my prcvious report. (huj. op., 1975), the following cari be 
rccorded. Osterr. Neukaledonien Exp. 1965: ca 58 ex. (both 
sexes, about. 30 ex. ult-penult., the remainder younger instarsl, 
FNK 5/1, 9, 11/1, 26, 29, 29/1-2, 37 (fig. 60), 55, 63, 64/2, 70(2, 
71/2-3, 77, 79/3, 84/2, 94/1-2 (fig. 60 and 66), 95, and 104 
(NMW, ML). New Caledonia FAMU Exp. 1972: ca 68 ex. (110th 
sexes, about 50 ex. ult-penult, the rest younger stages), N 15, 
18-24, 2.6-27, 35, 37, 42, 46, 50-51, and 54 (CFT, ML). 

Isosticta tillyardi Campion. Fig. 67-72 

Muferial. - &t.err. Neukdledonien Exp. 1965: 7 $? ult, 
FNK 47/2, 67/1, 79/1, 85/1, 94/1, and 105/1 (NMW, ML). 
New Caledonia FAMU Exp. 1972: 1 9 ult, N 17 (JIL). 

The abovr specimrns, a11 femalrs, arr at once recognizable 
by the great length of the grnital valvrs and hence are 
unniistakable filfgardi. 

Isosticta tillyardi Campion and spinipes Selys (mixed). 
Fig. 73-75 

Maferial. - ii)sterr. Neukaletlonien Exp. 1965: ca 65 ex. 
lboth sexes, about. 45 ex. ult-penutt, the remainder various 
younger stagesl, FNK ICI, 26, 35, 37, 32-42/2, 44, 47/2, 52, 
6l/l, 67/1, 79/1, SO, PI, 85/1-2, 94/1, 105/1, 110, 115 (bot11 
species, fig. 67-751, and 120 (Nbl\V, ML). New Caledonia 
FAMU Exp. 197?: ca 36 es. (bath sexes, about 10 ex. nlt- 
penult, thr rest yolinper instarst, N 16, 17, 31, 37, 42, and 51 
((:FT, ML). 

Key to the Iii1011ti7 species of Isosticta 

1. Legs unicoloured brown, femora brcoming slightly 
darker toward t.he basrs ami apicrs, the tibiae also a 
little obscured at estrrme base. J,ntennal segment 
3 not mnch longer lhan 2 or -4 (fig. 65). Ligula of mentum 
protruding, st.ron$y conv~x (tlp. 631; labial palpus biild, 
t.he prongs unequal bul almost straight. and evenly 

Cah. O.R.S.T.O.BI., sér. Hphbiol., vol. S, no 3, 1976: 165-200. 
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Fig. Ci-ï5. - Isonticfa spinipes Selÿs ami fillyardi Campion, supposition, ult. larval sl.ructurrs, N 115; labium of 1. tillgardi, viemed 
from within t67J, apex of left palpus (SS), apex of median lolw, mort enlarged (69~; fig. TO-i?, left side wiew of clistal joint of meùian 
(ï(J) anti Irft latewl tïl) caudal gills showing pattrrn, t.racheae aru1 marginal fringrs, with aprx of latrral lamella more enlarged (72). 

Fig. 73-75, Isosficftr spiniprs Selys, supposition, same labial structures as before, a11 on the same scale. 

pointed t fig. VLl. .Xbdomen brown, growing darker 
postrriorly, dorsum with narrow, continuous median 
stripe antl all segments apically with transvrrse dark 
ban& which gradually become broader from beforr 
bark%ard, leaving large, suboval, yellowish side spots 
at rach segment.. Length ratio of hase1 and distel parts 
of caudallamrllue apprnx. as 26 : 10; colour light. to tiark 
hrown, basa1 part slightly paler near base, tlistal one 
unicolourrd, pubesrence hyaline. as shown in fig. 06. 
Ovipositor valves suhequal in 1engt.h t.o segm. Cl+ 10, 
f.ips projecting but slight.ly heyond posterior border »î 

1 (Jfh segment. Total length (incl. gills) X1.5-22,O mm, 

lrngth of mrtiian gill about 5.5 mm. . . . . . . robzzsfior 
-. Legs bnnded: a11 femora and tibiae wit.11 mrll defincd dark 

brown basal, nirtlian and apic.al rings, the apical fernoral 
rings broadcst and the tibia1 annules equidistant; tarsi 
pale. Antrnnal segment 3 markedly longer than 2 or 
4 tc.g., lenpth ratios of separate scgn1ent.s of tillqardi 
as 8 : 14 : 25 : 16 : 10 : ï : 3), bases and apices of 2-6 pale. 
Ligula of mentum lcss projwting, obtuse-angulato 

t Rg. 69 and 75); lnhial palpus bifitl, the prongs unequal, 
slightly curveci inward, thr irmrrmost spine with 
xdtiitional subapical tooth I fig. G8 and IJ. Rody with 
variegated pattern of yellow- and dark brown; postcrior 
lobe of prothoras wilh pair of transverse dark spots, 
meso-metrlnotilrll aith dark mrdian hantl. Abdomen 
brown, groming tiarkrr post.eriorly, thr cont.inuous pale 
median hand lrrnader. antl tlark transvrrsc apical hands 
more sharply drfinrd on all segments and hardly pro- 
longod basad, occupying about. one-third of thc seg- 
ment’s lcngth. Length ratios of basa1 and clistal part.s 
of caudal lamellar as 22 : 10, the basa1 part wicoloured 
brown, the distal one broader ami more flnttrncd than 
in robzzsfior, tcrminntinp abruptly in a fine point., 
margins with roa- of spinuloar setae and densely fringed 
roundahout with \-cry flnr long hairs; colour tlark, excrpt 
the t.ips, which are conspicuously whitish t fig. 70-71) 
Lrngth of ovipositor \ alv es variabIc. Size smaller, e.g. 
total lenüth (incl. gillst, 16.0-16.8 mm (11.2-11.8+4.8- 
5.0 mm, fill~ynrtfi~, :rnti 18.7 mm t 13.3 +6.1 mm, spinipes) 2 
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Pale middorsel band of abdomen relat.ively broad; dark 
trnnsvcrse apical ban& well deflnrd, t,he posterior ones 
occupying about distal one-third of the segment% 
length, a11 intrrruptcd on middorsum by the pale median 
band. Bronm rings at femora almost. equidistant, thr 
apical one only little broader than the ot.hcrs. Ovi- 
positor valves of great length, about t.wicc as long as 
se-m. 9, surpassing 10th segment for nbout one and 
one-third or more of its Iongth. . . . . . . . tillynrdi 
Pale middorsal and dirk t.ranswrse apical bands of 
abdomen a11 narrower, the latter ill-defined anteriorly. 
Brown rings at femora of unequal brcadth, the basa1 
ring narrow, thr median one broader, but only half as 
long as the apical ring. Ovipositor valves shorter, noi- 
projccting boyond apex of 10th segment for more 
t.han its length.. . . . . . . . . . . . . . . spinipes 

Description of,an enrly instar lnrva of 1sostict.a 

The following notes are taken from a very young 
Isosticta larva, the smallest among t.he many immat- 
ure individuals brought home bg the two expedit,ions. 
Though the specimen was discovered too late for 
having structural drawings inc.luded in this paper, 
a brief disc.ussion of some features of interest may 
net be out of place: (1) the antennae are distinctly 
7-segment,ed, which is very unusual for such a Young 
larva; (2) the labial palpus still possesses a pair of 
setae, whiçh have become lest in older inst.ar larvae. 
which is also wort.hy of note in connection wit,h what 
has been said before about the specific differences 
between full-grown Isosticta larvae from Australia 
and New Caledonia; (3) t,he initial isosticta palpus is 
surprisingly similar in shape and marginal dentition 
to that of ot$her primitive forms, more especially t,he 
calopterygoid genera Euphaea and T’estdis, figured 
by LIEFTINCK- (1962a), and others discussed by 
ASAHINA (1954) and Hortense BUTLER (1904), whose 
comments are worth reading but. hardly necessary 
here t,o repeat. Of course, the question whether some 
phylogenetical importance cari be plac.ed on a 
comparative study of the labial structure of the 
earliest instar larvae., remains to be answered. 
Anyhow, it. seems to me that published observations, 
however few in number, indicate that the described 
form of palpus represents a Lruly primitive type of 
the zygopterid labium. 

Materidl. - 1 es., possibly 3rd post-prolarval instar, 
N 43, Hienghi:ne River, Tindo, 25.10.1972, W.L. & J.G: 
PETER~, FAMU Exp. (ML). 

Total length (incl. filiform caudal gills), 4.0 mm; 
length of body without gills, 2.4 mm; median and 
lateral gill of equal lengtb, 1.6 mm. 

Body very slender, colourless ancl almost bare, 
including antennae and legs, only posterior abdo- 
minal segments lat,erally minut,ely pubescent. Labium 
broad-triangular, median length, 0.56 mm, greatest 

anterior brc.adtb, 0.5 mm. i\Ient,al setae distinct,, one 
eaclr side, median lobe obtuse-angulate, less project- 
ing than in Ml-grown 1. fill~nrdi (fig. 67), withcut 
indication of a &edian (:left., lts free border carrying 
8-9 minut,e blunt tubercles on either side. Palpus 
much broader tban in full-grown larva, outer border 
strongly convex. inner border straight., carrying 5-6 
dist.inct recurved teeth, apex oblique, finely serrulate, 
the end-hook longer than t.be exterior teeth; palpa1 
setae well dPvelopctl, two on either side, the distal 
one longest- and attaining apex of movable hook. 
hntenna short., 0.6 mm, slight,ly exc.eeding mid- 
length of hrad, 7-segmented, length-ratios of separate 
segments 2 : 6 : 4 : -l : 4 : 4 : 3; segm. 1 short and 
square, 2 somewhat, expanded, three timea as long as 
broad, 3-7 more slender. No trace yet of developing 
wings. Caudal gills slim and slender, distinct.ly two- 
jointed. Basa1 joint. cylindrical, vermiform, 0.9 mm 
long, broadest. slightly beyond halfway length, a little 
more than six times as long as greatest diameter; two 
straight, paralle.1, unbranched main tsacheae uniting 
at the constriction; in dorsal view each gill bears a 
row of 4 or 5 widely spaced, short and robust spin- 
ulose set.ae on either side. Dista joint 0.7 mm long, 
filiform, taparing gradually to a fine point and 
clothed sparsely with very fine, long hairs. 

il coi~jectur*nl nole o11 soIrf(’ bioloyical specialities 

Unfortunately, not>hing tlefinite seems to be 
known of t,he biologg of Nrw Caledonian lsosticta. 
In my article on larval Protoneuridue, 1 have summar- 
ized TILLYAHD'S observations on the curious beha- 
viour and sit.e-selecticm of adult. Australian Isostictn 
simplcz Martin and Orisfictn filiricola Till. (LIEF- 
TINCK, 1953: 664). In the same paper a detailed 
account has been given of thr. extsaordinary egg- 
laying process of the allied Selysioneura cornelia 
Lieft., in western New Guinea. The unat.tended 
female of that species was watched for a long time 
while ovipositing in tbe midribs of broad leaves on a 
branch overshadowing a forest, brook, high up in a 
tree. The larvae of tbt~se Srl~ioneura (fig. 54) were 
found singly under pebblt,s m tbe shoals of small 
rivers and streams. 1 sbould net be surprised to 
learn that our insular Isostictu bave similar arboreal 
babit,s and a mode of oviposition c.orresponding to 
Lhai observer1 in Srlysiorwura. 

FAM. COENAGKICINIDAE 

Ischnura heterosticta (Rurrn .) 

Alaterial. - osterr. Nnukalrdonien Exp. 1965: 37 ex. 
(12 ult, rest >-ounger stages, bath sexesi, FNK 16 (1 2 ull., 
1 penult), 27 (1 juv.il 46 (2 $ ult, 1 juv.1, 48 (1 Q ult, 21 ex. 
younger st.agesr, and 49 (8 ult, 1 juv.) (NhIWi. New Caledonia 
FAMU Exp. 1972: 2 VS. ult, 9 younger stages N 41 (CFT, ML). 

Cah. O.R.S.T.O.M., sCr. Hydrobiol., 001. S, no 3, 1976: 166200. 
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Thr carly stages of t.his common species bave been 
describecl and illust.rat.ed in some detail by TILLYARD 
(1917a: 97, flgs.) and WATSON (,1962: 25-29, pl. 4 fîgs.). 
1 am not c1uit.e sure whether the many Young larvae 
are correct-ly ident.ified as some of the samples may 
include also indiA-iduals of the somewhat. smaller 
i. ~~7riwa Rrauer. 

Agriocnemis e. exsudans Selys 

Pull-grorw larva. - Tot.al length of body 34.0 
mm, breadth of head across eyes 8.3 mm, median 
length of head R.,l- mm. St.ructure of labium, anal 
appendages and ovipositor valves, as in fig. 76-79. 
Ant.enna-7-seRrment,ed, 1-2 subeyual in length, each 
approximately also equalling 4 and 5. whi& together 
are a little shorter t.han 3. Submentum reac.hing bac.k 
to end of c.oxa 3. Supra-coxal process of prothorax 
small, tsapexoidal in outline, divided into two almost 
equilateral triangles, t.Erf: posterior one a trifle larger 
and broader than t.he anterior, the interspace rectan- 
gu1at.e. Lateral spines of abclomen present on segm. 
6-9. Anal pyramid subequal in length to segm. 9+10. 

The very young larva (N 24) measures only 
13.5 mm (abdom& greatly extended!); ant,enna 
already ‘ï-segment.ed; shape and armature of labium 
as in fig. 80-81; ring bu& vestigial, visible as minute 
t,riangles. 

The larvae of t-his little species are SO similar t.o 
thoae of =1. /$mir~n (Brauer). that it. Will, 1 believe. 
suffiçv to copy a I.G%urP of t.he lat$.er wit.h one of its 
caudal lamellae (fig. IOC)), published on an earlier 
ocrasiun (LIEFTINÇ&, 1962). Several individuals bave 
lest tJheir gills so that. a number of them, part.icularIy 
t-lie imma turr st.ages, could be determined only 
tentativaly. 

This species cari be dist.inguished from t.he Iarvae 
of Anaciaeschntr most, conveniently by the longer 
and more slender form of the Iabium, the I~C~I short,er 
c,erci (i.e. t,he “app. sq." of SCHMDT, 1950), and t.he 
female, moreover, by the small size of the genital 
valves. Comparisons were made with larvae of the 
C)rient:al Anaciaeschna jaspidea (Burm.), montivagan.~ 
Lie&., and megtzlopis Mart.in, a11 of these being 
approximaldy of the samr size as t.he present 
species of .-leshi1u. 

FAM. CORDULII»AE 

Hemicordulia fidelis ~Iac~Lachlan (supposition) 

FM. AEWNIDAE 

Material. - Osferr. Neukalc‘donien Exp. 1965: 1 ex. ult., 
FNK 113; 2 ex. ult, FNK 3F; 1 PS. ult, FNK 46/1; several PS., 
younger stages, FNK J6, FNK 44/1 (NMW 6 ML). New 
Caledonia FAMU Exp. 1972: 1 ex. ult, N 37; srvernl younger 
stages, N 17, N 34, and N 45 (ML). 

Aeshna brevistyla Rambur. Fig. 76-81 

Aluferid. - &terr. Nrukaledonien Exp. 1965: 1 2 ult and 
1 9 4-ult, FNK Il3 (NhIWi. New Caledonia FAhïU Exp. 1972: 
1 I’X., \ ery ynung, N 2-4 (ML). 

These larvae probably a11 belong t,o a single species 
which resemble each other closely. The following is 
a brief characterization of N 37, t.he neuration of 
whic.h agrees wit,ll that of regional Hemicordrrlia. 

Thr mat,ure larva is a female in Perfect condition 
witb the charact-eristic wing venat,ion fully developed 
and clearly disïernihle. For details of the morphology 
mtl anatomy of -4. breuistyla, the reader is referred 
lo TILLYAHD'S works (1916, 1917). Bot,11 publirations 
c.>ontain ahundantly illustrated information on the 
charactrrs of larva and image. Sec also \&‘ATSON 

(19ti”: 13, ke;y and pl. 6 fig. 26). 

Total length 19.0 mm, length of abdomen 11.5 mm, 
greatest, breadth of same at. end of 6th segment 
7.5 mm; breadth ar.ross eyes 5.3 mm; length of hind 
femur A.2 mm. 

Thr followmg details of structure and drawings 
are t-aken from the mature and very young New 
Caledonian examples, now beforçl me. 

Antenna long anrl slender, 7-segmented. Ment,al 
setae 10-11, arranged in a curved row, dec.reasing 
gradually in size toward either end of the row; distal 
border of palpus with 7-8 distinct. setiferous teeth, 
the out,ermost tooth divirled; palpa1 setae 6 (left.) and 
7 (right). Wings lying parallel on the back, venation 
as for genus; fore wing with 7 Ax and O-7 Px. 
Prominent. dorsal hooks of abdomen present on 3-9, 
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Fig. 76-79. - Aeshna breuistyla Ramb.. ult !$ larval structures, FNK 113. Labium viewed from mithin (76), interna1 view of 
left palpus and apical portion of median lobe (77), apex of abdomen (78), ventral view of ovipositor valvrs (79). - Fig. 80-81. 
il. Zreuisfyla Ramb., early instar larva N 24. Interna1 view of labium (80) and the same of right palpus with apical portion of median 

lobe, showing rudiments of glossa; scale-line 0.5 mm (51 j. 

of moderate size, straight-lined dorsally in profile, 
bluntly pointed and direct,ed caudad, the one on 
7 large&. Lateral spines present on 8-9 only, small, 
of equal size and moderate length, acuminate, on 
8 straight, the one on 9 very slightly incurved. 

Colour light brown, the eyes dark brown; meso- 
metapleurae also distinc.tly darker. Legs pale, 
tsochanters obscured, a11 femora marked with two 
well defined median brown rings placed at. equal 
distances from base and apex and almost equal in 
length to the @ht.-coloured areas. Abdomen yellow- 
brown, 4-9 eac.h with pair of small brown spots 
placed in two rows, the innermost spot,s vestigial. 

It. is impossible io ident.ify this larva with any 
amount of certainty as Hemicordulia or Procordulia, 
as both genera pos;sess species with or without dorsal 
hooks and lateral spines on the abdomen, the two 
forms being very mucb alike in general appearance 

and size. As t,o its proper name 1 have, however, 
selected H. fidelis as the most. likely possibility, this 
being the commonestP representative in the island. 

Whole pic.tures of Hemicordzzlicz larvae are found 
in NEEDHAM (1932: 113, fig. sd), of fhe allied H. 
mumfordi Needham (su21 H. assimilis Hagen), from 
the Marquesas 1s. A port.rait of the Australian H. iczu 
Selys was puhlished by WATSON (1962, pl. 11 fig. 61), 
of H. olympiccz Lieft., from c~entral New Guinea by 
LIEFTINCK (1962: 46, fig. la), and of H. ogasamarensis 
Oguma, from the Bonin 1s.) by UHUICATA & IGA (1974: 
22, fig. 1). None of these possess dorsal processes on 
the abdominal segments. A species apparently very 
similar to the present, onr, is H. nustraliae (Ramb.), 
which also possesses dorsal spines and looks very 
similar to the present species (see WATSON, 1962:25, 
pl. 2 fig. 1). 

Cah. O.R.S.T.O.Ai., scfr. Ilydrobiol., vol. X, no 3, 1970: 165-200. 



of t lw S~y~~fhemisfinue bave 
sewral authors, tAe most. 
life hist,ory being embodied 

in a wrll known article published by TILLYARD (191 V), 
anti two ot.hers by J. A. L,. \P.-\TsoN (1962, 1%7), a11 
on Aust.ralian qjecies. TILLYARD described and 
illust.rat.rd thr larvae of the following fire: S~~nthrCs 
fwsttrltrrfa ( Burrn. ), S. mrrcmstigrna~ orierlfalis Till., 
c; 1_ . Icgiiw Sel-p. Ezwynthrmis gutfafa Selys, and 
t:horisfhcrnis fltrootc~)nirlata (filartin), from southeast. 
,Australia. jvATSt.)N published ciscellent whole pictures 
of larvae and thrir st,ruct,ure of four others, viz. 
S. rymifir~cfc~ Till., S. macrosfigm(z vcciderzfa1i.s Till., 
S. lrclchii Sel~, and 8. spinifer Till., a11 from sou& 
west- AAllstralla. The sanle author supplied keys t,o 
t-he identificat.ion of thrk lat,tç:r. 

The early st.ages of a fairly eubstant.ial species- 
grvup wcrwring in New Guinea and xomt-~ of t.lle 
nrighbourin- i&nds, are still unknown. 

CAMPION (1921) was the tirst t-o desc.ribe a larva. 
from New (Xedunia but, unforturtately, the venation 
trf titi> was t.00 undrvelopec-1 t.o afford a guide to 
ilWcific r~~cognit.ion. Next t,o t.his came my own paper 
GUI rastern Cortirrliidw (LIEFTINCK, 19711, in which 
t he Iarvae of two »t.lrrrs from the same island were 
described, viz. t-ht, sllpposecl S’. mircmdu Selys, and 
the abrrrant S. fi~rlla Campion, both collectecl by 
1 he Xust-rian espedition. In the following pages l-lie 
nlost. striking feat,ures exhibit,ted by another four 
mrrnbrrs of thr yenus are discussed ‘in some detail, 
which brin-s the numher of New Caledonian taxa up 
t.o srven. Their salient. charact.ers are illu~trat,ed and 
summarizetl in a key. Unfortunntely, only one of 
thrn~. i.r. the peculiar S. flmlla, could be identified 
with absolute certainty, t.he specific name nf a11 
uthr~r~ (including thc SLIIJ~OS& mirandu) remaining 
uncertain. In order t.o disclose their identity in futur? 
antl to facilitate comparisons, t.he latter are here 
Irierrly recorded as “s~~ec. indet:. X-E”. Al1 characters 
piven arr’ basrd on full-grown spec.imens. It. is worthy 
of note t-ltat,, again with the exception of S. feida, 
the material presentl;y availahla t.0 Gis purpose is 
vrrp limit-ccl. 1 anI yulte unable to explain why it is 
t:hat SC) very few of the larper-sized spec.iei: were 
dkfrt~vf~ref.l 1.1-j nierrrhers of t-lie t.wo expfdit..ions. 
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ior margin fringed densely 14th thic.k, often swollen 
brist,les or papillac; (4) Legs relatively short. and 
st.rong, unrnodified; (5) Labium of huge size, sub- 
triangular, deeplg cupped; mental srtae divided int,o 
primaries and sec.ondaries placed at. an angle; ligula 
of midlobe conspicuously present as a more or less 
adsanced triangular tubercle; labial palpus nearly 
always strongly clentate, but disLa border lacking 
setae, tlteir free margin inst.ead rninut,ely crenulated; 
(6) Ardenna short, typically 7-segment.ed (ocçasion- 
ally only 6 or even 5 joints), t.he basa1 one shorter 
t>han broad, the second larger and swollen, the remain- 
der elongate, with third segment the longest; (7) 
Abdominal segments-wit.h the exception only of 
C~IWICJN'S unknown New Caledonian species- 
without. postero-laf.eral spines 01 t.eeth; apical 
middorsal projections (“dorsal hooks”j often wanting, 
but when present., apparent,ly never saute and in t)he 
form of roundeti t~ubercles. 

A11 synthemist-ine larvae, so far known, bave the 
following charact,ers in cornmon by whic.h they cari be 
distinguished from other Corduliidue: 

(1) P,ody form elnngat.e-oval; (2) Wing cases 
strongly &ergent; (3) Head large, transverse, sub- 
rect.angular, prominent. out,er part, of conipound eye 
small, sliglit.ly projecting Merad, posterior angles 
rourided; a wttll-developed, transverse, dorsally 
flattrnrd frontal p1at.e wit,h convex or st.raight. anter- 

1. Body elonqnte, almost hairlrss, t.ot.al length net cxceed- 
ing 18 711711. Hcad broadrst anteriorly across eyes 
(4.0 rnrn,, which are net. protubrrant; sides little conver- 
grnt., conres; frontal plate strongly projrct.ing anterad, 
surfacr flat, anterior border biconves, shnllowly 
e7nargin:lf.e; ant.rnna short., witlt 6-7 toccasionally only 
41 sepnwnts in ahout. equal proportion (fig. 86). Labium 
narrow, snl~7nrniu7n reaching baclc to end of coxa 2 or 
slightly beyond; ‘J primary ment.aI sctitc and 2 palpa1 
setacs each side; palpns sublriangular, distal bordrr 
entire, lackmg advnncrd twth, frw margin finely 
crenulatrd. Abdorn~n more than twicr as long as 
hroad, segments apicall>~ n-ithout any indication of 
middorsal protuberances, postero-latcral angles obtuse- 
angulate. on& those OC 9 sliplitly projecting caudad, 
olJt.usc. Anal pyramid suhequal in length to srgm. 9, 
elrments pointed, straiglii, only apex «f t~piproct down- 
curved, cerci Anrly acu7ninat.e. \ enation opcn. 
Not more lhan 14 .Ax [ first series) wnd 11 Px in fore wing, 
11 Ax ancl 10 F’s in hindrr pair. Al1 Irianglrs aIld sub- 
triangles fier, hype.rtriangle with 1 cross vein; discoidal 
ficld of fore ring cominencing Tvith a single row of cells. 
Toial 1engt.h of body 16.3-17.8 mm; abdomen nmre than 
twice as long as l,road, 10.5-l 1 .O mm, greatest hreadth 
at; base of 6th seg7nent. 4.54.i mm.. . . . . . . fenella 

-. Body broader, oval, moderatrly CO strongly puhrscent, 
total lttngth escwding ?.D mn,. Hrad larger and 
broader; ahdomrn at most. twice as long as broad, usually 
shortrr, greatest. breadth af. segments 5-6, which arc 
subparallel-sidrd. Labium at. le:& m-ith 3 primary 
mental and 4 palpa1 setae each sitle; palpus of normal 
shape, distal border irtvariably denticulate, usually 
hearing large jagged teeth, free margin finely crenulated. 
Vena t.ion densrr with highcr nodal index; triangles and 
suhlriangles wilh 1 or 7nort’ cross reins, at least SO in 
fore ring.. . . . . . . . . . . . . . 2 

2. Total 1~~ngt.h of body ‘28 mm; n wwrtest brradth of lwati 
7 mm. Abdomen elongstr-oval, 16 mm long, unicolourod 



dark reddish brown, smooth, except a fem hairs on pattern not vcry distinct, rscept. on 6-8 a middorsal 
lateral margins of t.he more anterior segments; 2-9 with dark brown patch crntred with a U-shaped light spot 
postrro-lateral spine on each side, curved and rat.her just in front of the darkish tubercles; no darklateral dots. 
large on three more proximal segments, straighter and Body rat.hcr sparsely pubescnnt., less hairy than in 
smaller on the five more distal segments. The two previous species. d Total length 22.5 mm, brcadth across 
lat.eral anal appendages [paraproc.ts] but. slight.ly curved eyes 5.7 mm, abdomen broadost at nrarly parallel-sidcd 
t.he other thrrc more decidedly SO. Labium reaching segm. 5-6. For furt.her details, sec LIEFTINCK (1971). 
back to a point between bases of mid and hind coxae; . . . . Kranda (supposition) 
primary mental setae 7-8, secondary set.ae 4, each side; -. Dorsal tubercles of abdonien shortcr and lower, direct.ed 
distal border of palpus fringed with 5-6 dist.inct teeth, obhquely caudad (fig. 95-99). Femora yellow-brown, 
palpa1 setae 4 on right, 3 on left. side. Frontal plate not dcflnitely bandcd, either unicoloured or with broad 
conspicuous, projecting forward with semicircular apical obscuration.. . . . . . . . . . . . . . . . 5 
anterior horder fringed witb coarse yellow hairs. Eyes 5. Smaller spocies, total Iength 20.5-21.5 mm. Abdominal 
rather prominent (considerably larger than in S. ezzsfa- nmrkings me11 detlned, contrasthqly qoloured: mid- 
Zacta). (Description after CAMPION, 1921)... spec. indef. A dorsum of 3-Y brown growing darker posteriorly, each 

-. Sizc smaller, total length of body net, exceeding 24.5 mm with pair of minute light specks on a dark ground and 
(20.5-24.5 mm), greatcst. breadth of hcad across slightly a much larger, roundish, yellow spot on either side of 
prominent. eyes, 5.5-6.9 mm. Frontal plate less conspicu- thc dark mcdian band, side-portions lighter brown with 
ously projecting, anterior border slightly convex, or indistinct oval light dot.. Body and legs conspicuously 
nearly straight. Abdomen with post,ero-latcral angles hairy, especially at. latrral carinao of abdominal seg- 
obt,use-angulate, dovoid of spines; at. least traces of ments, and vvith long apical tufts at posterior angles. . . 6 
blunt apical middorsal tubercles upon intermediate -. Slightly larger, t.otal length 23.8-24.5 mm. Abdominal 
segments. Pubescence variable. Distal border of labial markings less distinct, mottled with brown, middorsum 
palpus deeply indented, bearing 4-G tinely crenulated of 3-8 or 3-9 with yellow V-shaped twin-spot-, the limbs 
jagged teeth, t.he intervals U- or V-shaped (fig. 91); of which terminata in a short triangular hook point.ing 
primary mental setae 3.3 or 4.4, secondaries invariably obliyuely back!vard, SO as to form a winged marking. 
more numerous, distal port.ion of median lobe moreover Body sparsely pubescent, lxtcral carinae of abdomen 
covered mit.h numerous microsetae; palpa1 set.ae invar- fringed with fhc pale bairs, lackiny conspicuous long 
iably 4.4. Fore wing with 21-27 Ax (tlrst series) and 13- apical tufts at. posterior angles. Head larger and broader 
17 Px. Anal pyramid about as long as middorsal length than in allied regional sp?cies, breadth across oyes 6.7- 
of segm. 9+lO, the parapr0ct.s longest.. . . . 3 6.9 mm. Anterior border of front.a plate nearly straight, 

3. Paraprocts in profile distinctly downcurved and epiproct fringed wit,h short, thick, pale hairs curving toward 
rather S-shaped: Upper margin of the latter at flrst. middlc from either side. Primary mental setae 3.3, 
concave, then çonvex; cerci short and slender, dorsal secondaries 6; palpa1 treth robust, 4 (1eft.l and 5 (right.), 
surface not flatt.ened (fig. 94j. Anterior border of frontal the outermost pair deeply divided. Dorsal tubercles of 
plate with dense fringe of long thick pale hairs and a abdomen very broad, moderately raisrd, but hardly 
TOW of much shorter hyalinc papillae. Distal border of visible in dorsal view (fig. 96, $1. Paraprocts rather 
labial palpus carrying 5 robust teeth; primary mental broad and convex dorsally, apices abruptly and finely 
setae 4.4. Femora with two fairly distinct though pointed, those of 9 distinct& shortrr thnn in $ (3 fig. 96, 
incomplete brown bands, one subbasal and a second, 9fig.97) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . spec.indet. B 
much broader, subapical one. Abdomen above brownish 6. Head broadest ac.ross eyes: sidos a little converging. 
yellow variegated with a mottled pattern of small dark Antenna, fig. 99. Dorsal tuberclrs of abdomen more 
brown spots, the largest. of these forming two broken prominent, thosr on 6-9 projecting a little beyond 
bands running lengthmise on each sido of the median posterior border of tergites and well visible in dorsal 
line. Dorsal tubercles (fig. 94) low, transverse, the one aspect, largest on 7 (fig. Xlt. Crrci slender, slightly 
on 5 most. distinct and on 9 vestigial. Body modcrately incurved, dorsal surf;rcr convex ami covered wit.h wart- 
pubescent.: most carinae fringed and tufted rat.her like papillae; paraprocts aauminate (fig. 98). Distal 
densely wit.h pale hairs. $ Total 1engt.h 23.2 mm, border of labial palpi rarryin, c m ? roùust teeth, the inner- 
breadth across eyes G.2 mm.. . . . . . . . . . spec. indet. C most. indentation of right. palpus very small; primary 

-. Paraprocts in profile pricker-shaped, straight or nearly mental setne 4.3, srcondaries 5-6. ToI.a length 20.5 mm, 
SO, epiproct also straighter, not deflnitely S-shaped; breadth across eyrs 6.0 mm. . . . . spec. in&. D 
cerci longer and broader. Other charact.ers combined -. Head broadest across postocular lobes: sides nearly 
notasabove...................................... 4 parallel. Dorsal tubercles of abdomen lower and slightly 

4. Dorsal tubercles of abdomen of large size, raised and broader, not. projcc.ting beyond posterior border of 
slightly nodded, those on intermediafe segments in tergites and hardly visible in dorsal vies, largest on 7-8 
profile distinctly longer than their basa1 breadth, the (fig. 95). Cerci a little more rxpanded and morei ncurved, 
one on 9 only small, knob-like (fig. 92j. Frontal plate as dorsal surface less ronvex and with fewer papillae; 
in previous species, but anterior border lacking drnse paraprocts bluntly pointed (fig. 95). Distal border of 
fringe of long t.hick hairs, with row of short hyaline labial palpus car’rying 3 large and 1 irregularly indented 
papillae. Distal border of labial palpus carrying 5 (left) teet.h (left), and 3 large and 1 more deeply split teeth 
or 4 (right.) robust. teeth; primary mental setae 4.4. (right); primary mental setae 3.3, secondaries 7. Total 
Femora not banded, brown, growing darker t.oward apex. length 21.5 mm, breadth across postocular lobes 5.7 mm 
Abdomen yellow-brown, becoming darker posteriorly, (across eyes 5.5 mm). . . . . . . . . . . . spec. indel. E 
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Cnh. O.R.S.T.O.dI., s&. Hgdrohiol., vol. .Y, 710 3, 1976: 165-200. 



hI. A. LIEFTINCK 

-2- 82 

Fig. 82-87. - Synfhunis fenslln C;ampi«nt ult larval structures. Dorsal view of head and prothorax (82), extrrnal (ventral) and 
left. latrral viem of labium, thr pair of spots indicating origin of two mental setae (831, apical portion of median lobe (ligula), 
mords enlarged (CU), interna1 view of left. palpus (85), left ant.enna (86). - Fig. 57. S. fenella Campion, 4th instar larva, labium 

viewed from within and antenna of samr. 

Synthemis fenella Campion. Fig. X&V 

S~nfhemis fenello (supposition) : LIEFTINCK, IWI: 53-64, 
ii* ?-. 31 (prc,vrntriculllsl, 41-49 (9 penult ‘9: younger larvar, 
strllrt.,. 

.Flnfrritrl. - Bsiwr. Neukalrrioniw~ Exp. 1965: Mans 
Iarvae 1~11 stages). FNK 9, 15, 26, 63, :iud 97 (see LIEFTINCR, 
1971 1; about 3ti additional sprcimens, bot11 sexes (mostly 
younr stage+), FNK 26, 43, 4612, 59/2, 62/l, 63-64, 67/%, 77-78 
(2.4 es.~, and 239 INR~W, ML). Ntw (:aledonia FAMIl Exp. 
lL)ïC!: w. 235 ex. (bolti sexes, 55 full-grown, the rest younger 
St.ageSJ, x I%?l, ??t-%, 3-t-35, 37, $243, 46-17, md ?&E>d 

CCFT, ilILl. 

The very aberrant gomphid-like larva of this I&le 
corduliid, SO different in general appearance from it.s 
c.ongeners, is the smallest species of the insular group. 
Defails of its struc%urr are shown in fig. 52-87. 

Contrary tn e.xpect,ation, there is no evidence of 
more than one t,axon being contained in the material 
on hand. Al1 specimens are approximately equal in 
size, as indicat,ed previously, and show no differences 
except in ctolour. A great many larvae were examined 
upon their wing v-nation but. no variat,ion pointing 
to specific differentiation could be found. Though in 
my former sketch of t,he antenna t.he annular first. 
joint was omit,ted (now replaced by fig. 86), several 
full-grown examples bave only 6- or (rarely) even 
5segmented ant,ennne; however, in t#he great major- 
ity thesr organs are, as in a11 other spec.ies, normally 
7-segmented, onr being here figured for another 
species (fig. 99). They vary in colour from light to 
dark brown, the abdomen usually marked with a 
pair of continuous dark brown bands, one on each 
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Fig. 88-93. - Syzthemis miranda Selys, supposition, ult. 6 larva FNK 105/1. External (ventral) view of labium (SS), partial 
interna1 (dorsal) view of mentum, showing setae (89), apical portion (ligula) of same. more enlnrged (901, interna1 view of left palpus 

(91), right side view of abdomen, showing dorsal tubercles (921, and t.ip of abdomen with apprndages, left side view (93). 

side of a somewhat narrower median band of much 
lighter colour. Ot,her spec.imens are lighter and 
unicoloured. Most larvae are smooth and quite clean, 
but some (from N 16) are covered a11 over with a 
greyish loamy encrustation, while in still others the 
cuticle is encrusted with a definitely reddish substance, 
suggest,ing iron-rust. 

Judginç by the great quant.ity of specimens, in a11 
stages of development, ac.cumulated by both expedi- 
tion parties, fenella is evidently a very common and 
widely disiributed dragonfly in New Caledonia. 
Whereas larvae were found plentifully in numerous 
localities, both sexes of the dragonfly itself were 

csaptured by Dr. and Mrs. PETER~ only in one loc.ality, 
at whic.h place the insect. abounded, prohably flyingin 
swarms. It is evident, however, that the imago is a 
very inc.onspicuous and easily overlooked insect that 
may have arboreal hahits. 

Synthemis miranda Selys (supposition). Fig. 88-93 

Synthemis mirandtr (supposition) : LIEFTIP~CK, 1971: 55 fig. 
32 (proventriculusl, 39-43 (ult 6 larva, st.ruct..). 

Materiul. - Osterr. Neukaledonicn Exp. 1965: 1 & (ult), 
FNK 105/1 (SW LIEFTINCK, 1971). New Caledonin FAMU 
Exped. 197‘2: 1 ex. (3-ult), N 36 (ML). 

Cah. O.R.S’.T.O.Al., s&. Hydrobiol., LQI. S, nQ 3, 19Y6: 16%200. 



This sprcirs w-as iclcntified mainly on the basis of 
the wing venat-ion, the only mature d having less 
t.han 20 but more than 15 antenodals in lhr fore wing, 
anci 12-13 in t.lJe hind ring, which precludes t.he oiher 
large-siz6d congenrrs, S. ctrmpioni and modaguei, 
althouqh it could alscb be fkricoudtr, whic.1~ is a mur11 
3~1‘03 inaeçt than miradu. 

I bave copied my earlier published illustrations 
of t hr labial st.ructure (f$. 88-Bl.), but, the figure of 
thr anten~la was discardecl LIecause it, does not show 
thch o\-erlookr~l short. fi& segment, thr species in 
point of fac% havinn c the usual number of 7 ant,ennal 
srgxlPIlt S. For a full description, see my former 
papflr. If the two specimens are correctly referred t&o 
7nirc7mhz, its larva should be easily rec.ognized by the 
relati\-ely long and erect. dorsal tubercles on the 
irbdomc~n (fig. W), whic*h in a.11 otlier known speries 
are markedly shorter. 

Synthemis spec. indet. A 

.\-o 7rfatcrid. IhPers frorn a11 regional sprcies by it.5 
large size. t.hr l)resPnc’r of post.ero-lat,eral abdominal 
spines, anal the more numerous mental srtae. 

Synthemis spec. indet. B. Fig. 96-97 

A rather large-simi larva witdi open neuration. 
Vonetional detaila: Fore wing wit-h 22-233 As (first. 
series) antl 13 PS (3 only); mrdian spac.e with G (Tjand 
3 (&>, cubital space wit-h $1 (8) and 11 (8) cross veins; 
trianqle~ with 1 cross vein, interna1 triangle %celled, 
llypertrianglc~ with 2. (tross \-eins (‘2); discoidal field 
w\th 1 .’ 3 ~11s followed l’y 7-9 x2. antenodal ce11 
rnws; 1. row of cells Cu,-CU,. Hind wing with I(i- 
IT As; inedian space with 5, ci.ibit.al spac.e with 9 
cross veins ($2); triangle with 1 (‘$9 and 2 (8) cross 
vrins; 14 (9) and !4 [J) cells in anal loop; fielcl between 
çu ,-CU 2 c~oiumt:nc%q witdi 3 x2. cells, followed hy 
fi Y 1 41. 

Xlthough the srxual dii’ferences in t he venation of 
adult, Sy7fhmzi.s are well-known and manifest also 
in t.hP lar\-ae of the present. species, 1 am not entirely 
c~cmvincrd that these two individuals are conspecific:: 
somr slight differences existing in the degree of 
hairinrss and atmndance of tubercular papillae which 
co\-er most. part-s of t,he body. the female being less 
liairi; and nior+ finrli; papill:rt,e dorsally lAan tbe 
mal?. Hrnw t11r identity of both must, remain 
unknown. 

Synthemis spec. indet. C. Fig. 94 

In addit.ion to t.he key characters, t,he following 
venational pec.uliarit,ies were observed on the right 
pair of wirigs: Fore wings with 21-22. Ax (first series) 
ancl 11 PS; median space wit.h 5, cubital space with 8 
cross veins; triangle and interna1 triangle each with 
1 cross vrin; discoidal fielcl with 1 iç3 ce&, followed 
by 8 y: 1 antenodal ce11 row. Hind wing with 15 Ax 
and 13 Px; median space wit.h 6, cubit.al spac.e wit.h 8 
cross veins; t.riangle fier; 17 cells in anal 100~; 2 c.ell 
rowa bet-wrrn CU, and CU 3. 

Easily clistinguished from other species by the 
downcurved parapro& (fig. 94). Identity unknown, 
but possibly the larva of S. flezicnuda. Although the 
nodal index corresponds with t,hat, of t,he adult, 
details in the venat,ion do not agree wit,h the unique 
type male of the t Specif~s. 

Synthemis spec. indet. D. Fig. 9-i-99 

Like the next. this specics is somewhat smaller and 
more hairy than species B (see previous key). Some 
rlearly discerniblr venational charac.ters are: Fore 
wing with 26-27 /LX (first. series) and 13 PS; median 
space wlth 5, cubit.al spac.e with 10 cross veins; 
triangle witli 1 cross vein, int,ernal triangle +celled, 
hypert,riangle with 3 cross veins; 1 row of cells CU,- 
CU,. Hind wing with 15 :1x and 17 Px; median space 
wit.11 5, cubital spac.e with 8 c,ross veins; 13 cells in 
anal loop; cells included bet-ween CU ,-CU, indist.inct., 
but bot.11 veins more strongly curved than in the 
supposed .S. mcmtn~pei (i.e. spec.. indet. B). 

Synthemis spec. indet. E. Fig. 95 

Details of the venation (bath pairs of wings): Fore 
wing wit,h 22-25 Ax (first. series) and 15 Px; median 
space with 5, cubital space witdl 10-11 cross veins; 
triangle with 1 cross vein, interna1 t,riangle 3-celled; 
discoidal field rornmencing with several rows of 
2 c.ells (sic). Hind wing wit,h 14-15 Ax; median space 
with 4, cubital space with 7-8 cross veins; Y cells in 
anal 100~; t.riangle witb 1 cross vein (sic). 

Considering the high nodal indices of t,his and the 
previoue spe;es D, we shall bave to await mat.erial 
of both stages collect.ed during the act of transform- 
at.ion to decide upon their identity: they may either 
belong to S. campio~li, mmtopei, or t,o a species still 
undesc.rihed. 
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Fig. 94-99. - Four different species of the Sg7Sw71is miranda gronp, showing left side of tips of abdomen with appendages and 
dorsal t.ubercles on abdominal segemcnts. 3 N 21 spec. C (94), $ N 42. spec. E (95), $ N 2.2 spec. B (96j, p N 15 same spec. B (97), 

9 N 15 spec. D (98), right antenna of same <;! spec. U (99). Corrrsponding figures on t.he samr, scalr. 

Field notes on 1Re coexistence of Synthemis laruae 
ad adults 

It is generally understood that larval dwelling- 
places of a given species do net necessarily c.oincide 
with the habitat.ions frequented by the adult dragon- 
fly of the same kind. Soon after emergence most 
strong-flying Anisoptera leave their parental lake or 
stream to spend a long time away from water during 
the maturation and feeding penod. It is not until 
after several days, at the beginning of the reproduct- 
ion period, that individuals ret,urn to their breeding 
places to mate and oviposit. Thus mixed populations 

of congeneric. species may often assemble and 
abound in places where the immature stages are 
nowhere to be found. Contrarily, one may look in 
vain for a single dragonfly flying over its favourite 
stream, in spit.e of the fact that. mixed populations 
of larvae obviously belonging to congeneric yet 
different species cari be obt,ained in plenty from the 
same stream. As to Synfhemis, it seems that we are 
confronted with the same situation. Therefore, a11 
1 cari do at present is to surumarize the known facts 
c,oncerning the habitations of the insular species, 
bot.h larvae and adults. 

Cah. O.R.S.T.O.M., sCr. Hydrobiol., ml. S, 710 3, 197G: 16.5200. 



Fig. 100. - =2griacnemis f. feminu (Brauer), ult instar larva, W. Java, live specimen, and median caudal lamella of same, 
more enlarged. 

Fig. 101. - Diplacodes bipunctafa (Brauer), ult instar larva, Central West. New Guinea, length 11.5 mm. 
Fig. 102. - Tranwa fransn~arina propinqua Licfi.., ult instar larva, North New Guinea, length 25.9 mm. 

Fig. 103. - Pantala fIauescens (F.), ult instar larva, North Sumatra, length 24.0 mm. 
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La.rvae. - The expeditions’ locality lis& indicate 
that tbe little S. fenella may be found in any stream 
prac.tically a11 over the island, from near sea level to 
about 460 m altitude in the hills. Specimens were 
taken from a tribut,ary of the Karionan River near 
Paiia (N 15, ca. 120 m) along with examples of 
spec. B and D. In a stream on the Eaus et Forêts 
road, NW of Col d’hmieu, 412 m, it kept company 
with spec. C (at N 2.1) and with the supposed s. 
miranda (at N 46) as well, apparently a11 being 
colleçted simult.aneously in the same stream-bed. 
Lastly, f~nella was dredged up frotn a stream on 
Bit. Gaata along with a fifth species (spec. E), near 
Station Castex, at 76 m, a place which at the same 
tdme yielded a good series of imagines of the former. 

Imagines. - Remarkably enough, apart from the 
common S. ferzella, nearly a11 individuals of the five 
other desc.ribed species came from pIac.es where no 
larvae were collect,ed. Examples of these have now 
berome known from the following localit.ies (arranged 
alphabetically): 

S. ariadne - Yiambe 
S. campioni - La Crouen; àIt. Mou; Poucibo, 2OO- 

250 m 
S. flezicauda - hIt. Nekando 
S. mirandn - Bourai-Houailou Rd.; Canala; Col de 

Pirogue; Col de Roussetles; Dogny; Forèt de Thi(r); 
La Crouen; La Foa; Mokoué-Dothio; Mt. Koghi(s), 
300-600 m; Mt. Mou; bit. des Sources; Nakety, 400 m; 
Nouméa; PouBbo and environs, ca. 400 m. 

S. movztaguei - Col d’Amieu; Mt. Mou; Pouébo, 
200-250 m; St. Louis Valley. 

It will be seen from the above that in two loc.alities 
(Mt. Mou and the environs of Pouébo) S. campioni, 
miranda and monlaguei occurred t.oget.her, while at. 
La Crouen campioni kept companywith mivwnda only. 

Though fragmentary, these records may prove 
useful to students who wish t80 match the two stages 
in the development uf these conspic,uous insects. 

FAM. LIBELLULIDAE 

Orthetrum caledonicum (Brauer) 

Muferial. - Osterr. NeuBaledonien Exp. 1965: 1 ex. ult., 
FNK 46/1; 1 ex., Young specimen, FNK 36; 1 ex. ult, 5 younger 
stages, FNK 113 (NMW). New Caledonia: 1 cx. ult,, Grand 
Lac, 3.1.1967, no. 23, W. L. PETER~; FAMU Exp. 1972: 2 ex. 
juv, N 41 (ML). NCW Caledonia: 2 ex., penult, Nouméa, Anse 
Vata, 21.11.1951, ponded ditch’ no. P5, Marshall LAIRD (ML). 

This species in general appearance is much like 

ol;her members of t,he grnus, such as 0. villosoaitia- 
trznl (Braurri. A hairy laiva, lacking dorsal abdominal 
hooks but wif-h small, finely point!ed lateral spines at 
segments 8 and 9. Easily known by the subrectangul- 
ar shape of the hrad, small eyes and long, acuminate 
anal appendages. For a good piçture of the whole 
insect, see TVATSON (1962: 4-4, pl. 12 fig. 66). 

Diplacodes haematodes (Rurm.) 

Mnferiul. - Osterr. Naukaledonien Exp. 1965: 11 ex. ult, 
FNK 341 (1 ex.), 44/1 (1 ex.), 46/1 (3 ex.), 47/2 (1 ex.), 48 
(2 ex.), 19 (2 ex.), and II3 (1 w.i with sevcral Young individuals 
(NMW). New Calrdonia F‘\MU Exp. 1972: 7 ex. ult, N 14, 
5 cx. young specimrns, N 3X, 1 es. ult. and some younger 
stages, N 41, ? es. ult and 4 youngw es., N 15 (CFT and ML). 

The srnall body size, short legs and banded femora 
of DipZacodPs will serve to distinguish its members 
fom other regional libellulid larvae. The labium of 
D. hnematodes lias been iîgured by IVATSON (1X2: 
46, pl. 13 fig. 73). Our specimens differ but little from 
those of D. bipunctatn (Brauer), of which a picture is 
here included (fig. 101). The abdomen is usually less 
extended than in the spirit. specimen shown, the 
wings reaching back to a little beyond the hincl 
margin of the 7th segment. 

Tramea transmarina intersecta Lieft,. (supposition). 

Tramea fransrnurina infmsecfa Lieflinck, 1975: 162-164, 
fig. 58-59 (3 9 New Caledonia; $I New Iiebrides). 

Mnferial. - clst prr. Neukaledonien Exp. 1965: 1 cxuviae, 
FNK 62, Nekliai, 150 m, 10.8.1965, o unter Niaouli Rinde s 
(sic) (NMW). New Çaledonia: 2 ex. ult., 1 very Young, Grand 
Lac, 4.1.1967, N 23, W. L. PETER~ (ML). - N.B.: Three 
imagines recordtld from thr island in my previons article 
(~OC. cif.: 162) were accidentally plwcd in the paragraph “Iar- 
vae”. 

The two full-grown larvae are indistinguishable 
from specimpns in our c.ollection of t,he subspecies 
propirzqua Lieft., from New Guinea and elsewhere 
in the Papuan region. One of tlie latter is here 
figured (fig. 102.) to show the beautiful colour design 
of these conspicuous inseçts. Tramea larvae live 
freely among the aquatic shore vegetation of lakes, 
ponds and rnarshes. They are easily distinguished 
frorn those of Pnrltula flazwswns (F.) (fig. 103), among 
other charactcrs by t.he larger head, differently 
shaped abdomen, and the c.losely set long and fine 
hairs fringing the outer ridges of t.he fore and mid 
t.ibiae. Pantnla, also, cari be recognized by its black 
tar,, which are pale-coloured in Trnmea. 

Cah. O.R.S.T.O.AI., sér. Hydrobiol., vol. .,Y, no 5, 1.976: 160-200. 
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,AI.DiTIONAL HEFERENCRS 

HI~TLER (Hortense), lRW4. - The lal?ium of the Odonats. 
Tram. Amw. Enf. Soc. 30 : 11 1-l 34, pl. 2-7. 

(;~RR~T (P. S.), 19tY2. - A biology of dragonflies. London, 
sr1+?47 pp., pl. a fig. 

FRASER IF. (:.+ 1956. - The nymphs of Synlesfes fropicus 
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Errata 

III Part. 1. Imagines, of this publicat.ion (Cah. O.R.S.T.O.JI., sCr. Hydrobiol., vol. IX, nn 3, 1975 : 127-106), the following 
corrections should ho made : 

- Page 136, second column. t.he last line of the last sentence (continued on p. 137) shoultl read : - <c moreovcr, the shape of tbe 
ligula of malr Cafedopfergs is entirely different. from that of P. sefysi Foerster (fig. 11, figured also by KRNN~DY (1920) for 
P. rosconofafa (Selys), thr form of this organ resembling that of the rernaining New CMt~donian species... 11, etc. 

- Page 162, swond columu, part of thr caption e Aluferinl (imagines) n of Trumea fransmnrina infersecfn has brrn nnintentionally 
listed under the heading <c Alaferial (Iarvae) B , only the exuviae bclonging here. 
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