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wing veins, and genitalia paler—dull medium brown. The ^ of P. woodwardi has a rel­
atively low cephalic index value compared with other similar sized Ponera, known males 
of which all have CI values exceeding 100. 

Immature stages. Larvae from the holotype nest are similar to those of P. alpha in pos­

sessing 3 pairs of dorsal abdominal " door knob " tubercles. 

The pupae of all castes are enclosed in cocoons. 

DEPOSITION OF TYPE MATERIAL. Holotype worker and paratypes of all castes in MCZ col­
lection. Paratypes, including && and o.°-, in BISHOP, BMNH and CSIRO. Worker para­
types in the following collections: AMNH ; Australian Museum, Sydney ; Auckland Institute 
and Museum, New Zealand; California Academy of Sciences; Emery coll.; Forel coll.; 
National Museum of Victoria, Australia ; Paris Museum ; Santschi coll.; USNM; Yasumatsu 
coll. 

MATERIAL EXAMINED. Apart from the holotype, all the specimens listed here have been 
designated as paratypes. The collectors G. Ettershank, T. E. Woodward and R. W. Taylor 
are referred to by their initials. Accession numbers following Ettershank or Taylor records 
refer to material in the MCZ collection. SAMOA : Upolu : Afiamalu, 700 m, (Type locality) 
beating, 1 dealate °-, 30.VI.1940 (E.C.Zimmerman) ; strays ex soil under stone, disturbed 
rain forest, 2 workers, 10.111.1962 (RWT ace. 245) ; nests ex rotting wood fragments (less 
than 6 cm diameter), rain forest floor, 10. III. 1962 [RWT aces. 253 (holotype nest series— 
10 workers, 6<3\?) ; 254 (9 workers) ; 259 (3 workers)] ; nest under moss on rotting log, 
disturbed forest, 1 worker, 30.111.1962 (RWT ace. 632) ; ground moss berlesate, rain forest, 
3 workers and 1 alate £ , 6.1.1956 (TEW); leaf mold berlesate, rain forest, numerous workers, 
16.111.1962 (RWT ace. 584) ; berlesates, moss ex ground and rotting logs, disturbed rain 
forest, III-IV.1962 (RWT aces. 302, 584, 2315-2319, 2322-2324) ; tree moss berlesates, dis­
turbed rain forest, 19.1.1956 (TEW); III-IV.1962 (RWT aces. 300<2m above ground); 582 
(15 m) ; 580, 581, 2307, 2308 (all at 10 m above ground) ; GE aces. 37 (at l l rn) ; 44 (8 rn 
above ground). Malololelei, ca 650 m, ex moss berlesate, rain forest, dealate £ , 19.1.1956 
(TEW). 

DISTRIBUTION AND ECOLOGY. The known distribution of woodwardi, like that of P. loi, is 
limited to the Afiamalu-Malololelei area at about 650-700 m elevation on Upolu. This dis­
tribution is reflected not only in recent collections but also in those dated 1940 and 1956. 
All of the above collectors worked extensively at a variety of stations at all elevational 
levels, not only on Upolu but also on Savaii and Tutuila. Notwithstanding, woodwardi has 
not been taken away from Afiamalu. 

Where present this species is not uncommon in rain forest. During my Samoan field 
work I often took strays under moss on logs or standing trees, or in wood fragments lying 
on the forest floor. Like other Samoan endemics woodwardi had apparently undergone 
ecological release in an area of partly cleared and rather disturbed forest at Afiamalu, 
and was more abundant there than in the adjacent undisturbed forests. This situation is 
discussed below under P. incerta. Specimens of woodwardi were taken in berlesates of tree 
moss collected as high as 15 m above ground level. 

The type colony was in a rotting branch fragment about 35 cm long and 8-10 cm in 
diameter, lying on the floor of the cleared forest area. The nest was rather diffuse, with 
adults and brood distributed throughout the more rotted half of the branch, in preformed 
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crack crevices or beetle galleries. A number of nests were collected under thick moss on 
the upper surfaces of the many logs lying in the partially cleared forest area ; and sufficient 
Berlese funnel collections were taken to indicate that nests are commonly found in these 
situations. Brood, in these cases, was located either in galleries under the moss, against 
the log surface, or in preformed cavities in the more rotted parts of the wood itself. 

Several observation colonies were maintained for periods of 2 to 6 days. Aspects of 
colony behavior and brood care, including studies on the function of the larval tubercles, 
were carried out. Unfortunately feeding could not be induced by presentation of numerous 
small insects and other arthropods. On one occasion I discovered two apparent middens 
of small (ca 10 mm long) diplopods, close to colony nuclei of woodwardi nesting under 
log moss. Similar diplopods were not accepted in observation nests. 

The introduced Hypoponera confinis (Roger), New combination, an ant of similar size 
and general ecology to woodwardi, occurs fairly abundantly at lower elevations on Upolu, 
where woodwardi is apparently absent. H. confinis was not encountered at Afiamalu by me 
but a specimen was collected by Zimmerman in 1940. While in Samoa I gained the dis­
tinct impression that the niche-equivalent of confinis at low elevations was occupied by 
woodwardi at Afiamalu, and consider it possible that woodwardi has contracted its range 
to higher elevations, through competitive inferiority to confinis in lowland areas. If this 
impression is correct the outcome of a competitive situation involving these two species 
may be influenced by ecological factors associated with elevational change, or with the 
degree of human disturbance in the environment. H. confinis is a fairly widespread tramp 
species, ranging at least from India and Ceylon through Melanesia and Polynesia to the 
Society Islands. It seems to have a capacity for survival in disturbed situation; a capacity 
perhaps less developed in woodwardi. 

RELATIONSHIPS. P. woodwardi is related to the Fijian P. colaensis. It is clear that our 
knowledge of the Fijian Ponera fauna is very deficient and it may be that Fijian species 
closer to woodwardi may be eventually unearthed there. Indeed it is possible that wood­
wardi itself is a native Fijian species introduced secondarily into Samoa. 

Ponera elegantula Group 

The following 3 species, P. augusta (New Guinea), P. borneensis (Borneo), and P. ele­
gantula (New Guinea), have been grouped together mainly because they all have distinct­
ly larger, more highly faceted eyes than those of any other Ponera species. The compound 
eyes of the available worker specimens have 9 to 16 facets, whereas all other known species 
of the genus have less than 6 (except P. woodwardi of Samoa which has secondarily enlarged 
eyes with 7 to l l facets). Additional points of resemblance are less easily described and 
involve general habitus. The 3 species are similar, and resemble the members of the si­
nensis and taipingensis groups. Detailed examination of more specific characters such as 
the cephalic index, the relative length of the scapes, the nature of the worker mesometano-
tal suture and details of sculpturation and pubescence, show them to vary considerably, 
as discussed below under elegantula. Indeed variation in these features almost covers the 
whole range of complexity seen in the sinensis and taipingensis groups. 

I may be in error in classifying these species together, as a supposed natural group. In 
so doing it has been assumed that they represent a line derived from rather primitive stock, 
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of about the selenophora grade, in which the eyes have been secondarily enlarged, and other 
characters have evolved in parallel to the genus-at-large. These species could represent 3 

Figs. 59-64. Group of Ponera elegantula. Ponera augusta n. sp., worker (Holotype): 
59, head; 60, mesosoma and node. Ponera borneensis n. sp., worker (Holotype) : 61, 
head; 62, mesosoma and node. Ponera elegantula Wilson, worker (Holotype): 63, head; 
64, mesosoma and node. 
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separately derived large-eyed forms, rather than a single lineage. At present only a sub­
jective decision can be made, and I have weighed the large-eyed character heavily in group­
ing them together. 

If this interpretation is correct the group shows a fine morphoclinal succession, with 
augusta at the primitive extreme, and elegantula at the derived end (see discussion below 
under P. elegantula). 

16. Ponera augusta Taylor, new species Figs. 35, 59, 60. 

DIAGNOSIS. Known only from the eastern highlands of New Guinea. Easily distinguish­
ed from other Ponera species of similar size by the following set of characters : 

1. Large eyes with l l to 15 facets. 
2. Broad head (cephalic index 90-93). 
3. Long scapes, which clearly exceed the occipital border by a distance almost equal 

to their maximum thickness. 
4. Coarsely punctate-opaque sculpturing on genae and on mesosomal dorsum. 
5. Mesometanotal suture distinctly incised. 

Holotype worker. HL ,0.62 mm ; HW 0.57 m m ; SL 0.51 mm ; CI 92 ; Sl 89 ; PW 0.44 mm; 
PNL 0.22 m m ; PH 0.43 mm; DPW 0.36 m m ; PNI 82. General structure as shown in ac­
companying figures. Apical 1/2 of masticatory mandibular border with 3 strong teeth, re­
maining border with a series of 8 or 9 minute, irregular denticles. Clypeus slightly pro­
duced in center, but not dentate. Eyes relatively large, maximum diameter approximately 
0.06mm, composed of about l l or 12 indistinct facets; situated about 0.93X the distance 
from lateral occipital border to midpoint of anterior genal border. Scapes surpassing median 
occipital border by about 3/4 their maximum thickness. No antennal club differentiated, 
but funicular apex incrassate; apical antennomere about as long as the 2 preceding to­
gether. 

Dorsal mesometanotal and lateral mesonotal sutures sharply incised. Posterolateral pro­
podeal edges raised, forming angles of about 80°, viewed from above. Node, from above, 
transverse, dorsal face forming much less than a half-circle, posterior border almost straight. 
Petiolar profile as in figure 60. Subpetiolar process low, fenestra small but distinct; pos­
terolateral teeth obtuse, weakly developed. 

Mandibles smooth and shining; front and sides of head and clypeus opaque, closely and 
coarsely punctate, the punctures almost contiguous, about 0.008 mm in diameter; scapes 
coarsely shagreened. Entire dorsal and lateral faces of mesosoma subopaque, coarsely and 
closely punctate ; puncturation of sides of propodeum partly effaced. Punctures of pronotal 
dorsum about 0.008 mm in diameter, separated by distances about equal to 1/2 their max­
imum diameter. Mesonotal and propodeal punctures slightly larger and more dense; those 
of mesonotum more closely spaced than elsewhere on mesosoma but not as close as in P. 
alpha. Puncturation of sides of mesosoma finer and less dense than on dorsum, mesepis­
ternum sub-opaque with a dense cover of irregular large punctures, especially on its lower 
1/2, striation of metepisternal area indistinct, almost vestigial. Propodeal declivity strong­
ly shining, with microsculpture as described above for P. alpha. Posterior face of node 
smooth and shining, its remaining surfaces, and gaster, moderately shining, with a close 
cover of fairly large pilosity-bearing punctures, less distinctly impressed than those of 
mesosoma. 



1967 Taylor: Revision of Genus Ponera (Formicidae) 69 

Short erect to sub-erect pilosity sparse on mandibles, scapes, head and mesosomal dorsum ; 
more abundant on clypeus, apex of node, subpetiolar process, and gaster, where the apical 
and ventral hairs are longest. Moderately dense, fine white pubescence everywhere abun­
dant. 

Color dark brown, almost black; subpetiolar process and apex of gaster infuscated yel­
lowish brown. Scapes dull medium yellowish brown; mandibles and legs bright medium 
yellowish brown. 

Paratype workers. 5 paratype workers from the same berlesate as the holotype have the 
following dimensions : HL 0.60-0.61 mm ; HW 0.55-0.56 mm ; SL 0.49-0.50 mm ; CI 90-93 ; 
Sl 87-91; PW 0.42-0.44 mm; PNL 0.21-0.22 m m ; PH 0.40-0.41 mm; DPW 0.35 mm; PNI 
81-83. Agreeing with holotype in all general features, including details of mandibular, 
ocular and antennal structure. The eyes range from 0.06 to 0.07 mm in diameter and the 
scape may exceed the median occipital border by as much as its maximum thickness, Pal­
pal formula: Maxillary 2: Labial 2 (I specimen inspected). 

The sexual castes, larvae and pupae are not known. 

TYPE LOCALITY. NE NEW GUINEA: Aiyura, Eastern Highlands, 1900 m. The type 
series was taken in a Berlese funnel sample of leafmold from the floor of disturbed rain 
forest, VI. 1962 (R. W. Taylor, ace. 2130). Holotype and paratypes deposited in MCZ col­
lection (Type No. 30922), additional single paratypes in Bishop, BMNH and CSIRO. 

RELATIONSHIPS. Apparently allied to the similarly large-eyed members of the elegantula 
group (borneensis and elegantula). P. augusta has a distinctly more primitive habitus than 
these other species. The broad head, long scapes, coarse sculpturation, distinct mesosomal 
sutures and raised propodeal angles of augusta provide a link between the elegantula group 
and the more primitive, probably archetypical, P. alpha. Relationships between the 3 ele­
gantula group species are discussed below under P. elegantula. 

P. augusta occurs in sympatric association with elegantula at Aiyura ; a single specimen 
of the latter was included in the Berlese funnel sample which yielded the augusta types. 

17. Ponera borneensis Taylor, new species Figs. 61, 62. 

DIAGNOSIS. Known only from the mountains of central Borneo. The basic characters 
distinguishing this species from its relatives elegantula and augusta are incorporated in the 
accompanying key to species of Ponera. Details of relationships and diagnostic features 
of these species are given below under P. elegantula. 

Worker. HL 0.62-0.65 mm ; HW 0.53-0.57 m m ; SL 0.46-0.49 mm ; CI 86-88 ; Sl 86-89 ; 
PW 0.42-0.44mm; PNL 0.22-0.23 m m ; PH 0.41-0.44mm; DPW 0.36-0.39 m m ; PNI 86-90. 
General form as shown in accompanying figures. Close to P. augusta of New Guinea, 
differing from it in the following characters : 

1. Those indicated in the dimensions above—narrower head {i.e., lower cephalic index), 
relatively high petiolar node, higher petiolar node index. 

2. Apical mandibular teeth occupying slightly less than 1/2 the masticatory border, follow­
ed by about 10 to 12 minute, indistinct denticles. Palpal formula: Maxillary 2: Labial 2 
(2 specimens dissected). 

3. Eyes averaging slightly larger—maximum diameter 0.07-0.09 mm, with about 12 to 
16 irregular facets. 
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4 Scapes shorter, their apices almost exactly reaching median occipital border when 
they are laid back on head. 

5. Mesometanotal and lateral mesonotal sutures much less distinctly marked. The former 
a more or less distinct incised line, sometimes difficult to see, except in reflected light. 

6. Mandibles smooth and shining. Clypeus shining in center, with scattered indistinct 
punctures; irregularly shagreened at sides. Front of head opaque, coarsely and closely 
punctate, punctures slightly smaller and more separated than in augusta. Sides of head 
moderately shining, with a cover of medium punctures (diameter ca 0.006 mm) separated 
by distances of slightly more than their maximum diameter. Scapes moderately coarsely 
shagreened; mesosomal dorsum feebly shining, sculpturation similar to sides of head but 
slightly more dense ; mesonotal puncturation not markedly more dense than pronotum, that 
of propodeal dorsum less distinctly impressed. Punctures of mesonotum less spaced than 
those of pronotum and propodeum. Sides of mesosoma strongly shining, almost com­
pletely lacking sculpture except for relatively fine longitudinal striation on entire lower 
halves of mesepisternum and metepisternal areas. Node and gaster moderately shining, 
with scattered, pilosity-bearing, point punctures. The sculpturation of borrieensis, particu­
larly that of the sides of the head and the postcephalic areas, is thus considerably less in­
tense than in augusta. 

8. Pilosity and pubescence as in P. augusta. 

9. General color dark blackish brown, with reddish brown infuscation on node and 
gaster, notably on subpetiolar process and gastric apex. Mandibles, antennae and legs bright 
golden brown. 

Worker types. The above description is based on a series of 13 workers. One has been 
designated as holotype, the remainder as paratypes. The holotype has the following dimen­
sions : HL 0.64 mm ; HW 0.56 m m ; SL 0.48 mm ; CI 87 ; Sl 86 ; PW 0.42 mm ; PNL 0.23 
m m ; PH 0.43 mm ; DPW 0.37 mm ; PNI 88. 

Paratype £ £ . 3 alates were originally mounted with the workers described above. One 
is callow and the others show signs of shrinkage due to drying. This is especially apparent 
in the node, where the posterior face is fairly strongly concave and the apical crest rather 
acute in side view. This condition, which is also seen in several paratype workers, is 
clearly due to contraction of the transverse faces of the node and is not normal for the 
species. The most intact specimen (MCZ collection) has the following dimensions : HL 
0.68 mm ; HW 0.58 mm ; SL 0.52 mm ; CI 85 ; Sl 90 ; PW 0.53 mm ; PNL 0.25 mm ; PH 0.49 
mm ; DPW 0.42 mm ; PNI 79 ; maximum diameter of compound eye 0.21 mm ; ocular index 
36. Scape almost exactly reaching median occipital border; ocelli distinctly developed; 
parapsidal lines present. Wing venation of coarctata type. Sculpture and coloration as in 
worker, wing veins very pale yellowish brown. Palpal formula : Maxillary 2: Labial 2 
(callow inspected). 

$ and larval characters not known. One of the worker paratypes has the remains of 
a pupal cocoon in its jaws; so augusta presumably has enclosed pupae. 

TYPE LOCALITY. BORNEO: Mt Tibang, 1500m (E. Mjoberg), collected from a rotting 
log. 

Holotype and paratypes deposited in MCZ collection; duplicate paratypes, worker and 
$ , in BISHOP and CSIRO; workers only in BMNH, Forel Coll., and USNM. 
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RELATIONSHIPS. See below under Ponera elegantula, 

18. Ponera elegantula Wilson Figs. 35, 63, 64. 

Ponera elegantula Wilson, 1957, Bull. Mus. Comp. Zool. 116(6) : 379, worker, $ . Type 
locality: Tumnang, Huon Peninsula, NE New Guinea (Holotype and £ Paratype ex­
amined, MCZ coll.). 

DIAGNOSIS. Distinguished from other members of its group by the characters cited below 
under " relationships." Known only from a few localities at high elevations in NE New 
Guinea, where it occurs sympatrically with the related P. augusta at Aiyura, in the Eastern 
Highlands. 

Additional description. Worker : The following notes are based on 19 workers from sever­
al accessions made by me at Aiyura, and on the holotype worker (MCZ collection). The 
Aiyura specimens agree with the holotype in all essential features, but average slightly larger 
in size. In the general summary of the features of the species given below, special men­
tion is made of the characters of the holotype where they may be significant. Dimensions 
(holotype cited first): HL 0.70 mm, 0.72-0.74 m m ; HW 0.56 mm, 0.58-0.62 m m ; SL 0.49 
mm, 0.52-0.54 mm ; CI 80, 80-83 ; Sl 87, 86-90; PW 0.42 mm, 0.45-0.47 mm (the pronotum 
of the holotype appears to be pinched through contraction in drying) ; PNL 0.21 mm, 0.23-
0.25 mm ; PH (obscured but ca.) 0.44 mm, 0.46-0.48 mm; DPW 0.38 mm, 0.38-0.41 mm; PNI 
88, 83-87 (the relatively high value for the holotype is due to its narrowed pronotum). 
General features as shown in accompanying figures. The key, figures and dimensions given 
above should allow easy identification of elegantula, the additional specimens permit further 
qualification of the characters of this species as follows : 

1. Posterior 1/2 of masticatory border of mandible with about 6 to 8 minute denticles. 

2. Eyes 0.06 mm to 0.08 mm in maximum diameter, with about l l to 15 facets, situated 
about 0.92 x the distance from lateral occipital border to midpoint of anterior genal border. 

3. Scapes failing to reach median occipital border by about 0.2 to 0.5 X their thickness. 

4. Mesometanotal suture variable in development, completely lacking on mesosomal 
dorsum in some specimens, including holotype ; while other individuals have a very fine­
ly incised suture, visible only in strongly reflected light. 

Palpal formula: Maxillary 2: Labial 2 (3 Aiyura specimens dissected). 

£ . The dimensions of Wilson's dealate paratype °- are : HL 0.76 mm ; HW 0.62 mm ; 
SL 0.53mm; CI 82; Sl 86; PW 0.52mm; PNL 0.25mm; PH 0.51mm; DPW 0.44mm; 
PNI 85 ; maximum eye length 0.16 mm; ocular index 26. Similar to £ of P. borneensis 
but distinguished by slightly larger size, narrower head, higher scape and petiolar node in­
dices, and relatively small eyes (ocular index 26, opposed to 36 in borneensis). Antennal 
scapes failing to reach median occipital border by about 1/3 their maximum thickness. 
Sculpturation not markedly reduced relative to borneensis £ , perhaps indicating conservatism 
in evolution of £ structure compared to that of the worker. Propodeal dorsum mode­
rately shining, with scattered medium puncturation (in borneensis it is subopaque, coarsely 
and closely punctate, with a tendency to longitudinal striation in the interpunctural retic­
ulum). 

A late pupal £ from Aiyura (ace. 2117) agrees with the holotype in general characters, 
its palpal formula is Maxillary 2: Labial 2 (dissected). 
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ff. A single ff from Aiyura (ace. 2169) has the following dimensions: HL 0.58mm; 
HW (across eyes) 0.65 m m ; CI 112; WL 1.15 m m ; PNL 0.26 m m ; PH 0.40 m m ; DPW 
0.33 mm ; maximum diameter of eye 0.28 mm ; ocular index 43. Palpal formula : Maxillary 
2: Labial 2 (dissected), as in £ castes. Structure of head, mandibles, antennae, mesosoma, 
wings, petiole and gaster as in P. pennsyhanica. Terminal abdominal sclerites and genitalia 
conforming to general plan for genus. Pygidial spine stronger than in P. coarctata, dorsal 
process of gonoforceps more strongly developed. Color black, mandibles, legs, antennae 
and gastric apex very dark brown, wing veins relatively dark brown. 

Immature stages: Larvae conforming to general plan for Indo-Australian members of 
genus, closely resembling those of P. alpha, with 3 pairs of dorsal abdominal glutinous 
tubercles. 

DISTRIBUTION AND MATERIAL EXAMINED. NE NEW GUINEA: Aiyura, Eastern Highlands 

Distr., 1900 m, disturbed rain forest, colony ex " cucujid-stage " rotting log and workers ex 
Berlese funnel sample, VI.1962 (RWT aces. 2117, 2139); 2000 m, disturbed rain forest, colony 
ex "zoraptera-stage " rotting log, VI.1962 (RWT ace. 2169). Tumnang, Mongi R. watershed, 
Huon Peninsula, IV. 1955 (EOW ace. 799) (holotype worker and paratype £ ) . 

RELATIONSHIPS. The 3 members of the elegantula group form a fine morphocline in a 
number of characters. The gradation runs augusta-^borneensis-*elegantula. P. augusta ap­
parently has the most primitive habitus, since it most closely resembles P. alpha and P. 
selenophora which are considered to be more primitive than other Melanesian Ponera. 

The following characters are involved in the morphocline, and presumably indicate ten­
dencies which have taken place in the evolution of P. elegantula. 

1. Decrease in relative breadth of the head (indicated by cephalic index)—90-93 in 
augusta, 86-88 in borneensis, 80-83 in elegantula. 

2. Decrease in posterior span of antennal scapes, relative to occipital border. They ex­
ceed the occiput in augusta, almost exactly reach it in borneensis, and fail to do so in 
elegantula. 

3. Angulation of the posterolateral propodeal edges decreases in intensity. The angles 
in augusta and borneensis are about 80°, when viewed from above; in elegantula they are 
slightly less than 90°. 

4. Intensity and abundance of sculpturation decreases markedly throughout the series. 
The gradation from augusta to borneensis is discussed under the latter species. The sculp­
turation of elegantula differs from that of borneensis as follows : 

Clypeus shining, apunctate in center, with a few scattered fine punctures at sides. Head 
feebly shining, covered with punctures about 0.006 mm in diameter, separated by almost 
the same distance. Sides of head strongly shining, lacking sculpturation apart from pilosity-
bearing point punctures. Scapes moderately finely punctate, feebly shining, the punctures 
separated by intervals about equal to their average diameter. Mesosomal dorsum moderate­
ly shining, covered by slightly finer and more widely spaced punctures, than head, closer 
on mesonotum than elsewhere. Sides of mesosoma almost completely without sculpture, 
strongly shining. Mesepisterna with a few scattered, moderately large, punctures in holo­
type, entirely smooth and shining in Aiyura specimens. Longitudinal striation of mesepis­
ternum reduced to a vestigial remnant on its lower posterior edge, that of metepisternal 
area restricted to the surface over the metapleural gland bulla. Propodeal declivity and 
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posterior face of node smooth, very strongly shining. Remaining petiolar surfaces shining, 
without sculpture, apart from minute pilose punctures. Gaster quite strongly shining with 
small pilosity-bearing punctures separated by distances of about 0.006 mm. 

Although the pubescence and pilosity are of similar abundance in augusta and borneensis 
there is a marked decline in density of the vestiture in elegantula. 

19. Ponera clavicornis Emery Figs. 33, 65, 66. 

Ponera clavicornis Emery, 1900, Termeszetr. Fiiz. 2 3 : 317, pl. 8, figs. 7, 8, worker. Type 
locality: Friedrich-Wilhelmshafen ( = Madang), NE New Guinea. (Syntype examin­
ed, Emery coli.).—Mann, 1919, Bull. Mus. Comp. Zool. Harv. 6 3 : 296, distribution.— 
Wilson, 1957, Bull. Mus. Comp. Zool. Harv. 116: 377-379, worker, distribution, eco­
logy; 1958, Bull. Mus. Comp. Zool. Harv. 119: 327; 1959, Evolution 8 (1): 132, fig. 
5, distribution. 

DIAGNOSIS. Not easily referable to any of 
the groups recognized in this study. Known f * \ 
from NE and SE New Guinea, North Queens­
land, and the Solomon and New Hebrides 
Islands. Easily recognized by the following 
combination of characters : 

1. Moderately small size (head width 
0.43-0.47 mm). 

2. Small to medium size eyes, their dia­
meter 0.02-0.05 mm, with 2 to 6 indistinct 
facets; situated about 0.9 X the distance 
from lateral occipital border to midpoint 
of anterior genal border. 

3. Distinctive heavy sculpturing, especi­
ally the regular dense puncturation of head 
and mesosomal dorsum. 

4. Absence of a distinctly incised meso-
metanotal suture on mesosomal dorsum 
(this suture may be represented by a faint 
impression which does not break the under­
lying sculpture, but in most specimens it is 
totally unrepresented). 

5. Pilosity very sparse, consisting of a 
few hairs on mandibles, clypeus, and front­
al lobes, the petiolar dorsum, the terminal 
gastric tergites and all gastric sternites. 
Erect hairs from cranium and dorsum of 
mesosoma, and in most samples, from first two gastric tergites. 

P. augusta has similar sculpturation but it has a wider head, a distinct mesometanotal 
suture, and normal pilosity. P. elegantula has similarly reduced pilosity and lacks the mes-

05mm 

Figs. 65-66. Ponera clavicornis Emery, work­
er (Bulolo River Valley, N. E. New Guinea): 
65, head; 66, mesosoma and node. 
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ometanotal suture ; it is, however much less heavily sculptured. Both augusta and elegan­
tula have much larger eyes than clavicornis. 

Additional description. 

Worker: Workers of clavicornis should be easily recognized using the keys, figures and 
diagnostic details presented here. The following qualifications and additions to Wilson's 
diagnosis should be noted: 

1. Known ranges for dimensions and indices (with exception of 1 small individual dis­
cussed below) are : HL 0.52-0.59 mm; HW 0.43-0.47 m m ; SL 0.35-0.42 mm; CI 81-85; 
Sl 80-89 ; PW 0.32-0.37 mm ; PNL 0.20-0.22 mm ; PH 0.28-0.35 mm ; DPW 0.27-0.32 mm ; 
PNI 80-89. 

2. Palpal formula : Maxillary 2: Labial 2 (several specimens inspected). 

3. Distinct medium clypeal tooth not developed, but a shallow obtuse tumosity may be 
present in the middle of anterior clypeal border. 

4. Scapes failing to reach medium occipital border by a distance of about 1/4 to 1/3 
their maximum thickness. 

5. The funicular club was said by Wilson to be 5-segmented. Actually the degree of 
development of the club is quite variable ; it may appear to be completely undifferentiated, 
or rather indistinctly 4- or 5-segmented, even in specimens from a single sample. 

6. Lateral mesonotal suture completely absent in most specimens, but a slight, superficial 
trace of it is present in others. This never completely breaks the sculpturation. 

A single worker specimen from Lae, NE New Guinea (T. E. Woodward), has the fol­
lowing dimensions : HL 0.48 mm ; HW 0.41 mm ; SL 0.32 mm ; CI 85 ; Sl 79 ; PW 0.30 mm ; 
PNL 0.14 m m ; PH 0.29 m m ; DPW 0.24 m m ; PNI 79. This individual agrees with the 
above clavicornis material in general features, but has a relatively low scape index, the scapes 
failing to reach occipital border by about 1/2 their maximum thickness, and the petiolar 
node is relatively narrow. It is likely a small nanitic worker of clavicornis, in which case 
the differences in proportions could be due to allometry of a type known to exist in other 
Ponera species. I have determined it provisionally as a member of this species. 

Q. Based on 2 alates and a dealate, collected in association with workers at Bisianumu, 
near Sogeri, SE New Guinea by E. O. Wilson, and 2 dealate QQ from Tumnang and the 
lower Busu River, NE New Guinea (E. O. Wilson). The last specimen was not associated 
with workers, but seems to be satisfactorily placed under clavicornis. 

The Bisianumu QQ have the following dimensions and indices : HL 0.55-0.57 mm; HW 
0.47-0.49 mm; SL 0.38-0.40 mm; CI 85-86; Sl 81-83; PW 0.44-0.46 mm; PNL 0.17-0.18 
mm ; PH 0.36-0.39 mm ; DPW 0.31-0.33 mm ; PNI 70-72 ; maximum diameter of compound 
eye 0.15-0.16 m m ; ocular index 31-34; palpal formula: Maxillary 2: Labial 2 (1 specimen 
inspected). Differing from workers in usual characters of full sexuality, resembling them 
in color, development of sculpturation, pubescence and pilosity. Wing venation of "coarctata 
type." 

DISTRIBUTION AND MATERIAL EXAMINED. All known records of P. clavicornis are listed 

below. I have seen material from all these series, except that reported by Mann (1919). 
SE NEW GUINEA : Bisianumu (Wilson 1957). NE NEW GUINEA: Madang, Bubia, lower 
Busu River, Tumnang (Wilson 1957); Bulolo River valley, 6 km NE of Wau, 1100 m, ex 



1967 Taylor: Revision of Genus Ponera (Formicidae) 75 

Berlese funnel sample, leaf mold, rain forest, VI. 1962 (RWT) MCZ; Lae, ex leaf mold, rain 
forest, 6.VIII.1956 (T. E. Woodward) CSIRO; Stephansort, Astrolabe Bay (Biro) Emery 
coll.,—syntype worker. SOLOMON IS. : Guadalcanal: Kukum, 10.1.1963 (P. Greenslade) 
MCZ; Mt. Austen, 11.11.1963 (P. Greenslade) MCZ. Santa Isabel: (Mann 1919). NEW 
HEBRIDES : Espiritu Santo and Malekula (Wilson 1957). AUSTRALIA : Queensland : 
Northern Cape York Peninsula (P. J. Darlington) MCZ. 

Identified material of P. clavicornis has been deposited in the following collections : BI­
SHOP, BMNH, CSIRO, USNM. 

GEOGRAPHIC VARIATION. Wilson (1957) found that workers from Bisianumu had relative­
ly abundant pubescence on the dorsa of the first 2 gastric segments. Those from Tumnang 
and the New Hebrides had these segments bare of pubescence, while the geographically in­
termediate Bubia specimens were intermediately pilose. The new material from Lae, Gua­
dalcanal and Cape York all lacks this pilosity. Wilson also reported geographic variation 
in scape index between New Guinea (Sl 86-89) and the New Hebrides (Sl 80-84). My 2 
Guadalcanal specimens have Sl 85-88 ; and the 2 Cape York ones have Sl 81-83. 

ECOLOGY. I encountered clavicornis in midmontane oak, Araucaria klinkii rain forest near 
Wau, NE New Guinea. Wilson found it to be ecologically very adaptable and collected 
it in primary and secondary lowland forest, foothill forest, and true midmountain forest 
under a variety of conditions. Altitudinal range of the collections is from sea level to 
1500 m in New Guinea, as well as from high elevation forest on Guadalcanal. The only 
reported nest series was taken under bark on a "passalid-stage" rotting log (Wilson 1957). 
It is interesting that this geographically widespread species should show wide ecological 
amplitude. 

RELATIONSHIPS. P. clavicornis is apparently not close to any other known Ponera species. 
Its heavy sculpturation is unusual and probably represents a secondary adaptation, since 
most of the other features of this ant mark it as a fairly derived form. These characters 
include its small size, short scapes, the tendency towards differentiation of a funicular club, 
the very reduced pilosity and lack of a dorsal mesometanotal suture. Apart from its pe­
culiar sculpturation and pilosity clavicornis is somewhat similar to the members of the ja­
ponica, leae and tenuis species groups discussed below and may represent a somewhat di­
vergent product of the stock linking these forms back to the larger, more primitive Ponera 
species, such as those of the oreas and taipigensis groups. 

Ponera japonica Group 

A group of 3 species : japonica Wheeler (Japan, Malaya and Java), incerta (Wheeler) 
(Java, E. Melanesia, Samoa) and swezeyi (Wheeler) (Samoa and Hawaii). The diagnostic 
characters a re : (1) antennal funiculus with an indistinctly to distinctly differentiated 5-
segmented club ; (2) mesometanotal suture of worker incised on mesosomal dorsum. These 
species are brown to yellowish brown in color and of small to medium size (head width 
0.29-0.50 mm). They form a probably morphoclinal sequence: japonica->incerta->swezeyi. 
Characters involved in this morphocline include reduction in size, in number of eye fac­
ets, in distinctness of the median clypeal denticle, in length of the scapes, in relative 
breadth of the petiolar node, and in the intensity of coloration. 

The larvae are known for incerta and japonica (Teranishi 1940) and are typical for Indo-
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Australian Ponera. Pupal cocoons occur in incerta and swezeyi, but no pupae of japonica 
are available. The males of incerta have the primitive palpal formula: Maxillary 4: 
Labial 2. 

These species are all widespread, and evidently have considerable capacities for active 
dispersal, and for distribution by man, especially in Eastern Melanesia and Polynesia. They 
are probably derived, through japonica-like stock, from ancestors at about the sinensis/ 
taipingensis grade of organization. 

20. Ponera japonica Wheeler Figs. 67-69. 

Ponera japonica Wheeler, 1906, Bull. Amer. Mus. Nat. Hist. 22 : 306, worker, £ . Type lo­
cality: Yamanaka, Suruga (West slope, Hakone Mts), Japan (Syntypes examined—MCZ, 
A M N H ) ; 1928, Boll. Lab. Zool. Portici 29: 99, distribution.—Emery, 1909, Deutsche 
Ent. Zschr, 307; fig, 8.—Santschi, 1937, Bull. Soc. Ent. Belg. 77: 364, distribution; 
1941, Mitt. schw. ent. Ges. 18: ( 4 / 5 ) : 273, distribution. 

Ponera (Hypoponera) japonica: Santshi, 1935, Ann. Soc. Ent. France 4 3 : 79. 

Ponera japonica var. crocea Santschi, 1941, Mitt. schw. ent. Ges. 18 (4/5) : 273, worker. 
Type locality: Namase, Honshu (Syntypes examined—Santschi coll.). Nee. Ponera crocea 
Roger, 1860. New Synonymy. 

This species was erroneously identified as Ponera scabra by Hayashida (1957, 1960) in 
his fine studies on the ecology of Hokkaido ants ; specimens from various Hokkaido lo­
calities loaned by Dr Hayashida for this study are clearly referable to P. japonica. 
Dr Hayashida has checked additional specimens in his collection and finds that none are 
referable to P. scabra (in litt.). 

Three syntype workers of Ponera japonica st. formosae Forel (1913, Archiv Naturg. 
(A) 79 (6) : 186) described from Anping, Taiwan, prove to be referable to the widespread 
tramp species Hypoponera gleadowi Forel (New Synonymy). 

The synonymy of variety crocea is based on examination of 3 syntype workers from the 
Santschi collection; they have been directly compared with the japonica types (MCZ col­
lection). 

TYPES. Wheeler, as usual, designated no holotype from his original series of P. japonica. 
A worker (MCZ collection) with the measurements given below is here designated lecto­
type and is so labeled. Four additional syntype workers in the MCZ collection and 8 in 
the AMNH, along with 2 £ £ ( o n e m e a c n °f these collections) have been designated and 
labeled as Paralectotypes. 

DIAGNOSIS. P. japonica is an exceptionally widespread and rather variable species, known 
currently from Japan, Malaya and Java. It is probably widespread on the SE Asian main­
land, and could also occur in western Indonesia, Melanesia, Taiwan and the Philippines. 
The workers may be recognized by the following characters : 

1. Dimensions: HL 0.53-0.63 m m ; HW 0.42-0.50 mm; SL 0.36-0.43 mm; CI 77-83; Sl 
80-91; PW 0.32-0.38 mm ; PNL 0.17-0.21 mm : PH 0.34-0.40 mm ; DPW 0.25-0.30 mm; 
PNI 74-91. 

2. Antennal funiculus with a distinctly to indistinctly 5-segmented club. 

3. Mesometanotal suture clearly incised on mesosomal dorsum. 
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Figs. 67-75. Group of Ponera japonica. Ponera japonica Wheeler, worker (Syntype): 
67, head; 68, mesosoma and node; 69, node, dorsal view. Ponera incerta (Wheeler), 
worker (Poentjak, Java) : 70, head; 71, mesosoma and node; 72, node, dorsal view. 
Ponera swezeyi Wheeler (Syntype) : 73, head; 74, mesosoma and node; 75, node, dor­
sal view. 

The antennal club, while indubitably 5-segmented in all specimens I have seen, is some­
times rather indistinctly so. The expression of mesometanotal sutural character may also 
be weak, but no difficulty should be encountered in using this character. 

P. japonica is larger than the other members of its group, the head widths of which 
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never exceed 0.40 mm. It may be differentiated from its Japanese congener, P. scabra, by 
its much smaller size (head width 0.61-0.64 mm in scabra workers), 5-segmented club, 
and less intense sculpturation. 

MATERIAL EXAMINED AND DISTRIBUTION. I have examined specimens used in establishing 
most previously published records of japonica, except those of Santschi (1941) and Tera­
nishi (1940). The Santschi records are probably dependable, as other specimens from his 
collection are correctly identified. The Teranishi Korean record is suspect and could not 
be checked since the Teranishi collection was lost during World War II {teste K. Yasu-
matsu, in litt). JAPAN: Asahigawa, 31.VII.1960 (K. Hayashida); Hakodate, 9. VilL 1960 
(Hayashida): Sapporo area (Hayashida 1957; 1960—recorded in error as Ponera scabra)', 
Shadai, 29.IX.1960 (Hayashida). Honshu: Iwakuni, Yamagushu (Santschi, 1941); Mt Ibuki, 
Shigaken (Santschi 1941); Namase, 16.VIII.1921 (C. Teranishi) Santschi coll. {crocea syn­
types); Nikko (Wheeler 1928); Yamanaka, W. slope Hakone Mts (Type locality)(Ji. Sau-
ter) MCZ, USNM. KOREA: Shakuoji (Teranishi 1940). MALAYA: The Gap, Frazers 
Hill, near Kuala Lumpur (A. M. Lea & wife) CSIRO. INDONESIA: Java: Poentjak 
(?Poentjakgaroe), 5.VII.1929, MCZ; Tjibodas, 1400-1500 rn, 8.VII.1920-VIII.1921, MCZ. 

Additional description and geographical variation. 

Worker: Most of the required additional description involves the geographically vari­
able characters discussed below. 

The various series studied have the following dimensions (given in mm/100) and in­
dices. 

Type "crocea" Hokkaido Javanese Malayan 
series types series series series 

Number 13 3 9 7 3 

HL 
HW 
SL 
CI 
Sl 
PW 
PNL 
PH 
DPW 
PNI 

56-60 
45-47 
37-40 
78-82 
80-85 
34-37 
18-20 
34-37 
25-28 
74-80 

60-61 
47-48 
40 
77-80 
83-85 
36-37 
21 
37-38 
28-29 
78 

60-63 
49-50 
39-43 
79-82 
80-86 
36-38 
20-21 
37-40 
28-29 
76-78 

53-58 
43-47 
37-41 
80-83 
84-91 
32-36 
17-18 
34-37 
26-30 
81-85 

53-54 
42-43 
36-37 
79-81 
84-88 
33 
17 
35 
28-30 
85-91 

Other variable characters include the following: (1) The posterior span of the scapes 
relative to the median occipital border. They fail to reach the occiput by a distance of 
1/2-1/3 their maximum thickness in the Honshu and Malayan specimens, while in the 
Hokkaido and Javanese samples their apices are about contiguous with the median occip­
ital border. (2) The median clypeal tooth is weak, and barely raised in anterior view 
in the Honshu and Javanese material. Its minimal development is about the same in the 
Hokkaido and Malayan specimens, in the former however, it ranges up to a distinct low 
tumosity and in the latter it attains maximum development as a distinct tooth, nearly as 
wide as high. (3) The mesometanotal suture is strongly to moderately developed in Ja-
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panese and Javanese examples. In Malayan specimens, however, the suture is more weak­
ly incised; maximally it is only as strong as that of the weakest Japanese specimen. 

Variation is also shown in the degree of development of a lobate salient at the poste­
rodorsal corner of the mesepisternum (fig. 68). This presumably represents an atavistic 
remnant of the metanotum, or mesepimeron. In Japanese material it is distinct and 
separated from the episternum by a suture-like impression. It is similarly developed in 
the Javanese specimens, but the "suture" is absent. The Malayan specimens have a less 
protrusive lobe lacking a suture. 

In all of the material certain features show little variation: palpal formula: Maxillary 
2: Labial 2 (specimens from each sample dissected); eyes small with 1 to 5 indistinct 
facets. Antennal club distinctly to indistinctly developed. Lateral mesonotal suture al­
ways present, with variation in intensity of its incision paralleling that of the mesome-
tanotal suture. Dorsum of the node, viewed from above, about equal to, or slightly less 
than, a half-circle in extent. 

No consistent character or set of characters allows logical separation of the material 
into more than one species. The only discontinuous feature is the value for petiolar node 
index, which ranges 74-80 in Japan, 81-85 in Java and 85-91 in Malaya. These values 
for the 3 major series run in the reverse order to their rank based on mean head width, 
so that the observed data might be due to negative allometry of petiolar node width, 
relative to head width. Evidence concerning the true status of these forms will be forth­
coming only when further material is available. The Malayan and Javanese specimens 
have been placed in the CSIRO and MCZ collections, prominently labeled as "voucher 
specimens", with a reference to this work. 

£ . Two Japanese syntypes have the following dimensions: HL 0.65mm; HW 0.53 
m m ; SL 0.45 m m ; CI 81 ; Sl 85 ; PW 0.46 m m ; PNL 0.22 m m ; PH 0.43 m m ; DPW 0.33-
0.34mm; PNI 72-74; maximum diameter of compound eye 0.15mm; ocular index 28 ; 
palpal formula: Maxillary 2: Labial 2 (1 inspected). 

Males and immature stages are not available for study. Teranishi (1940) figured a larva 
supposed to be that of japonica. He showed 3 pairs of dorsal abdominal glutinous tuber­
cles, as in all other Oriental-Australian species. 

ECOLOGY. Detailed information is given by Hayashida (1957, 1960), concerning the eco­
logy of japonica (erroneously identified as P. scabra). It is not uncommon, though sparsely 
distributed, in the vicinity of Sapporo, on the Ishikari Plain of Hokkaido, an area once 
extensively forested but now largely urban or cultivated. Of 28 ant species collected 
there it was 18th in abundance (18 or 1.3^ of 1491 colonies taken in a total of 43 hours 
collecting, divided equally between 8 habitat types). P. japonica apparently has fairly 
broad habitat preferences and was taken in the following situations : (1) arid sparsely 
vegetated sand dunes or river sides ( 5 0 ^ of the 18 colonies); (2) dry sparsely vegetated, 
disturbed cropfields or roadsides (6% of colonies); (3) rather humid pastures and mead­
ows with dense grass and herb cover and loamy clay soil ( 2 2 ^ of colonies); (4) hu­
mid woods or forests with low insolation, loamy soils and abundant decaying matter ly­
ing on the ground ( 2 2 ^ of colonies). It was not taken at the sea shore, in peat bogs, 
or on the margins of wood lots. The general parameters of habitat preference were giv­
en as low light intensity, and moderate moisture conditions (Hayashida 1957). Foraging 
is restricted to the ground layer, as usual in Ponera. 
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In woods and grasslands nests were in or under humus and other debris, but in more 
open habitats japonica was found nesting among the roots of grasses or in exposed soil, 
even where it was sandy. If debris or stones were available in open habitats nests were 
usually constructed beneath them. In the arid sand dunes or dry river beds about 15% 
of colonies were under stones. 

The slight apparent preference by japonica for open dry areas, opposed to forested ones, 
may be biased due to the greater probability of locating a colony in an open area than 
a forested one, in a given standard unit of time. Nevertheless it is clear that the species 
has wide ecological tolerance; a factor which has probably been of significance in its 
distributional history. I have noted in field studies in New Zealand, Fiji and Panama 
that typically forest dwelling cryptobiotic ants may often be taken under stones in clear­
ed areas adjacent to forests, although such nesting sites are usually not preferred within 
the forest, where most nests are found in or under rotting wood fragments, branches or 
logs (see also Wilson, 1959). 

RELATIONSHIPS. P. japonica is apparently widespread in the Orient and Indonesia. Its 
relationships at the species group level clearly lie with incerta and swezeyi, the distribu­
tional ranges of which are peripheral to the SE Asian mainland. These latter species are 
in fact almost certainly derived from japonica-like stock. The supposed phylogenetic re­
lationships within the japonica group thus agrees well with prevailing zoogeographic the­
ory concerning origins of the Melanesian and Polynesian faunas. 

The relatively large size, the tendency to develop a median clypeal denticle, the large 
eyes, the relatively long scapes, and the broad petiolar node, mark japonica as the most 
primitive species of its group. These features also imply ancestral relationship of japonica 
to stock of about the sinensis-taipingensis group grade of organization. 

21. Ponera incerta (Wheeler) Figs. 70-72. 

Pseudocryptopone incerta Wheeler, 1933, Amer. Mus. Novitates, 692: 18, fig. 7, worker, £ . 
Type locality: Depok, Java (Holotype examined—MCZ coll.). 

Ponera incerta: Wilson, 1957, Bull. Mus. Comp. Zool. 116 (6): 384, notes on holotype. 
Ponera ratardorum Wilson, 1957 Bull. Mus. Comp. Zool. 116 (6): 369, worker, distribution, 

variation, ecology. Type locality: St. Paul's, Baining Mts, New Britain (holotype 
and paratypes examined, MCZ coll.); 1958, Ibid. 119 (4): 337; 1958, Evolution 13 (1): 
125, fig. 5, zoogeography. New Synonymy. 

SYNONYMY. Study of the extensive material of this species now available has allowed 
synonymy of ratardorum under incerta. At the time of Wilson's 1957 monograph only the 
unique headless incerta holotype was known from Java. Its postcephalic structure, and 
Wheeler's description of cephalic characters, appeared to differentiate it from a closely 
related Melanesian species which was described by Wilson as P. ratardorum. Subsequent­
ly an additional undamaged Javanese worker, clearly conspecific with the incerta holo­
type, has been found (MCZ collection); several Solomon Is. specimens have come to 
hand, and several hundred individuals of all castes are available from the Samoan Is­
lands. 

In the light of this material the characters of Wilson's key (1957: 359, couplet 5) break 
down completely, and other characters will not allow differentiation of more than one 
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species. It is now clear that the color variation in Wilson's specimens was due to fading 
of the older material. The structure of the antennal club and variation in the dorsal pro­
file of the posterior petiolar border no longer provide useable taxonomic characters; since 
the range of variation shown by these structures in the non-Samoan material is duplicat­
ed among specimens from those islands. Some variation is present between the available 
samples, but it is not considered taxonomically significant (see below). 

DIAGNOSIS. Easily recognized by moderately small size (head width 0.36-0.40 mm in 
the worker, 0.43-0.44 mm in the £ ) , additional to the characters of the japonica group 
(distinctly to indistinctly 5-segmented antennal club, and clearly incised dorsal meso-
metanotal suture in the workers). In the japonica group head width range is diagnostic—ja­
ponica is larger than incerta (worker (HW 0.42-0.50 mm) and swezeyi is smaller (worker 
HW 0.29-0.33 mm). P. incerta is sympatric with japonica on Java, and with swezeyi on 
Samoa; in other parts of its range the species group characters are diagnostic. 

£ . Easily assigned to the japonica group on the basis of the 5-segmented antennal club, 
relatively small size and brown coloration. Within the group size also allows identifica­
tion of °-°-, and there are wing venational differences. 

P. incerta is superficially similar to the sympatric P. tenuis on Samoa ; the latter species 
is distinguished by its 4-segmented club, lack of a mesometanotal suture in the worker, 
and the absence of pupal cocoons in all castes. 

Additional description and variation. 

Worker: Dimensions and indices for all available workers are shown in Table 1. 

The values for 20 randomly selected Samoan specimens, no more than 1 from a single 
collection, almost match the entire known ranges for the species. In fact, the overall var­
iation in dimensions can be matched completely in this material. 

Other characters include: 

1. Scapes failing to attain median occipital border by about 2/3 to 1/4 their maximum 
thickness in Indonesian and E. Melanesian material. Most Samoan specimens have slight­
ly longer scapes, which may almost reach the occipital border. 

2. Apical 5 funicular segments forming a club, which varies in distinctiveness but is 
always easily discernable. 

3. Mesometanotal suture (contrary to Wheeler's description) finely and distinctly in­
cised on mesosomal dorsum of holotype and the additional Javanese specimen. The sutur­
al impression is here less intense than in the Melanesian examples, where it is usually 
very distinct. The range of variation is covered in the Samoan material; so this char­
acter cannot be accorded taxonomic significance. 

4. Posterior face of the petiolar node, viewed from above, shows all intermediate con­
ditions from shallowly concave to weakly convex. The additional Javanese specimen dif­
fers from the holotype in this character; where the latter has a feebly concave face, that 
of the former is very weakly but distinctly convex. A similar range is shown by the 
Samoan material. 

5. Palpal formula: Maxillary 2: Labial 2 (6 Samoan specimens dissected). 

£ . Known only from Samoa. The following notes are based on 6 alate and dealate 
specimens, no more than 1 from a single sample, collected on all 3 major islands. HL 



82 Pae. Ins. Mon. 13 

Table 1. Ponera incerta (Wheeler)—Ranges for standard dimensions (mm/100) 
and indices shown by workers from various localities 

Number 

HL 

HW 

SL 

CI 

Sl 

PW 

PNL 

PH 

DPW 

PNI 

JAVA 

incerta 
holotype 

1 

29 

15 

31 

22 

76 

Tamarang 
specimen 

1 

49 

39 

34 

80 

87 

31 

15 

31 

23 

74 

NEW 
BRITAIN 

AND NEW 
HEBRIDES 

CAROLINE 
IS. 

ratardorum 
type series 

4* 

46-48 

36-38 

30-32 

78-80 

83-86 

27-30 

14-15 

28-31 

19-22 

68-78 

•pl:* 

49 

38 

33 

78 

87 

29 

SOLOMON 
IS. 

2 

44-46 

37-38 

31-32 

83-84 

84 

27-29 

15 

28-29 

21-22 

76-78 

SAMOA 

20 

45-50 

36-40 

30-34 

78-83 

84-87 

28-30 

13-15 

28-32 

19-23 

68-79 

TOTAL 
RANGES 

29 

44-50 

36-40 

30-34 

78-84 

83-87 

27-30 

13-15 

28-32 

19-23 

68-79 

*HL, HW, SL, CI, Sl and PW after Wilson (1957), remaining measurements by me. 
^^Measurements after Wilson (1957) ; I have not seen this specimen. 

0.51-0.53 m m ; HW 0.43-0.44mm ; SL 0.36-0.38 mm ; CI 83-84 ; Sl 84-86 ; PW 0.36-0.37 
m m ; petiolar node length 0.15-0.16 mm; petiole height 0.34-0.35 mm; dorsal petiole width 
0.26-0.28 mm ; PNI 72-76 ; maximum diameter of compound eye 0.14-0.15 mm; ocular index 
32-34; palpal formula: Maxillary 2: Labial 2 (2 specimens dissected). Differing from the 
workers in the usual characters and complying with basic plan of structure for the genus. 
Wing venation of " coarctata type." 

$. Known only from 3 specimens collected by Ettershank (his accessions 69 and 71) 
and associated with workers in Berlesates from Tiapapata, Upolu. Dimensions: HL 0.42-
0.44 m m ; HW (across eyes) 0.41-0.44 m m ; CI 97-100; Weber's length of. mesosoma 0.71-
0.77 m m ; petiolar node length 0.14-0.16 mm; petiole height 0.23-0.26 m m ; dorsal petiole 
with 0.16-0.19 m m ; maximum diameter of compound eye 0.20-0.21 mm; ocular index 48-
49; palpal formula: Maxillary 4: Labial 2 (1 specimen dissected, others inspected). Gene­
ral features, and details of terminal abdominal sclerites and genitalia typical for Ponera. 
Wing venation as in £ . 

IMMATURE STAGES. Larvae with 3 pairs of glutinous abdominal tubercles. Pupae of all 
castes enclosed in cocoons. 

DISTRIBUTION AND MATERIAL EXAMINED. A particularly widespread species. I have ex­

amined all material listed below, except that from the Caroline Is. Incerta will almost 
certainly be found eventually in E. Indonesia, New Guinea, and possibly Fiji. INDONESIA: 
Java: Depok, 7. VilL 1923 (Dammerman) MCZ, holotype worker; Samarang (Jacobson) 
MCZ. CAROLINE IS.: Yap: (R. J. Goss) (Wilson 1957). NEW BRITAIN: St. Paul's, 
Baining Mts., Gazelle Peninsula, 350 m, 5.IX.1955 (J. L. Gressitt) MCZ, type of P. ratardorum. 
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NEW HEBRIDES: Espiritu Santo: Ratard Plantation, near Luganville, 7-13.1.1955 (E. O. 
Wilson) MCZ. SOLOMON IS.: Guadalcanal: Mt. Austen, 4.II.1963 (P. Greenslade) MCZ. 
Santa Cruz: Grasciosa Bay, 1916 (W. M. Mann) USNM. SAMOA: (Collectors G. Etter­
shank, R. W. Taylor and T. E. Woodward given by initials.) Savaii: Gagaifomauga, ber-
lesates ex ground and moss on logs, rain forest, 14.VI.1962 (GE aces. S2, S4-6) ; Letui, 
ground berlesate, rain forest, 22. III. 1962 (RWT ace. 597) ; Lotogo, 350 m, near Vaisala, 
stray from leaf mold in crotch of Ficus tree, 30 m above ground level, rain forest, 21.III. 
1962 (RWT ace. 459) ; Mt Matafa, 700 m, berlesates ex ground and moss on trees, rain 
forest, 24.111.1962 (RWT aces. 588, 590) ; Mt Matafa Road, 200 rn, nest under bark on log, 
rain forest edge, 19.111.1962 (RWT ace. 370) ; Mt Olomanu, tree moss berlesates, rain forest, 
14. VI. 1962 (GE aces. S7, S I I ) ; Samalae'ulu, ground berlesate, coastal rain forest, 22.111. 
1962 (RWT ace. 596). Upolu: Unless otherwise stated all records are from "ground layer" 
berlesates of soil, leaf mold, leaf litter or moss. Afiamalu, 700 m, beating foliage, l l . VI. 
1940 (E. C. Zimmerman) ; strays and colonies under moss and bark on logs, disturbed rain 
forest, 9-17.III.1962 (RWT aces. 222, 247, 254, 313, 342, 350) ; berlesates, moss ex ground 
and rotten logs, disturbed rain forest, 6.1.1956 (TEW) ; III-IV.1962 (RWT aces. 256, 283, 
301, 302, 584, 2315-2317, 2319-2324; GE aces. 24, 46, 47, 50-54) ; tree moss berlesates, dis­
turbed rainforest, III-IV.1962, less than 2 m above ground (RWT aces. 232, 262, 300, 335), 
10m above ground (RWT aces. 580, 2307, 2308, 2312), 8 m above ground (GE ace. 44), 
15 m above ground (GE ace. 37) ; Aleisa, rain forest, 4.IV.1962 (GE aces. 25, 29, 30, 32) ; 
Fagaloa, rain forest, 13.V.1962 (GE ace. 68) ; Falealili District, rain forest, 29.111.1962 (RWT 
ace. 637) ; above Falevao, 200 rn, rain forest, 1.1956 (TEW) ; Lauli'i, 5.1.1956 (TEW) ; Le 
Mafa, rain forest, 16.1.1956 (TEW) ; dealate queens, ex roadside clay bank, berlesate, 
rain forest, 29.111.1962 (RWT ace. 634, 638) ; 13.V.1962 (GE aces. 65, 66) ; Malololelei, 
650m, rain forest, 19.1.1956 (TEW); Poutasi, 2.II.1956 (TEW); Salea Puga, coastal Futu 
forest, 10.1.1956 (TEW) ; Tanumalala, rain forest, 2.II.1956 (TEW) ; Tiapapata, berlesates, 
moss ex logs and trees, rain forest, 19.V.1962 (GE aces. 69-72, 74-76) ; Togitogiga, 400 m, 
rain forest, 12.V.1962 (GE aces. 56, 60 ) ; Utumapu, 130m (TEW). Tutuila: All records 
below are based on Berlese funnel samples collected in rain forest by G. Ettershank on 
13. Vll. 1962, unless otherwise specified. Accession numbers refer to Ettershank material, 
MCZ collection. Alega, leafmold, coastal Futu grove, 26.1.1956 (TEW) ; Alo'au, 450 rn, 
moss ex logs (aces. T16-T20) ; Le Mafa, 250 m, ground moss, and moss ex newly felled 
tree (aces. T2, T8, TIO) ; Malaeimi, leafmold, coastal rain forest (aces. T21-T24) ; Ridge 
between Mts Oloava and Olomanu, 460 m, epiphytes, and moss ex logs (aces. T I I -T l 5); 
Tafuna, leafmold and soil, rain forest, 24.1.1956 (TEW). 

ECOLOGY. No data is available from Indonesia. New Britain specimens are from a rain 
forest berlesate, and the New Hebrides specimens were foraging diurnally in leaf litter in 
primary coastal rain forest (Wilson 1957). In my experience incerta is common in rain 
forest on all 3 main Samoan Islands, and was present at all elevations which were worked. 
At Afiamalu, it was extremely common in an area of disturbed rain forest where it had 
apparently undergone local irruption. This area consisted of about 20 acres of previously 
rich forest which had been partially cleared to allow access to cattle. About two-thirds 
of the canopy trees and most of the lower story elements had been felled, apparently some 
18 to 20 months previously. Much of the smaller timber had decayed or been removed, 
but the larger logs remained, generally in sound condition, and rotting branch fragments 
of up to 10 cm diameter were abundant on the ground. This forest was very wet, moss 
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being plentiful on the ground and especially on the upper surfaces of the fallen logs, where 
thick cushions were developed. The standing trees were festooned with mosses and epi­
phytes which appeared more abundant than in the adjacent undisturbed forest. 

Ants were plentiful in this area and included a number of probably introduced forms 
such as Ponera incerta, P. tenuis, Cryptopone testacea (Emery), Odontomachus simillimus Fr. 
Smith, Strumigenys rogeri Emery, Pheidole umbonata Mayr, Pheidole sexspinosa Mayr, Sole­
nopsis papuana Emery, and Nylander ia vaga (Forel). Some of these had penetrated the 
adjacent rain forest but were much less abundant than in the cleared area. Apparently 
endemic species included Ponera foi, Ponera woodwardi, Ectomomyrmex insulanus Mayr, and 
one undescribed species each in Vollenhovia, Rogeria and Pheidole. All of these were mark­
edly more abundant than in the less disturbed rain forest. Most of the species listed above 
were nesting in rotting wood fragments, in decayed patches on the undersides of logs, or 
under the moss attached to their upper surfaces. Most species were taken in Berlese funnel 
samples of moss gathered from the standing trees at heights of up to 16 meters above 
ground. 

In addition to P. incerta the similar P. tenuis is present on Samoa. In most localities, 
especially lowland ones, no evidence of ecological differences between these species was 
observed. Both were common in Berlese funnel samples of leafmold or moss, from the 
ground layer, or from trees, with no indication of habitat divergence between them. This 
was the case at localities such as Le Mafa, Tanumalala, and Tiapapata on Upolu, or 
Gagaifomauga and the Mt Olomanu-Mt Matafa area on Savaii. At Afiamalu, however, 
the habitat was apparently partitioned between the two such that incerta was dominant in 
moss from the ground or on logs {i.e., "ground layer"), whereas tenuis was found almost 
exclusively in tree moss. 

The following table summarizes the distribution of the two species in 49 Berlese funnel 
samples of either tree or ground layer moss from Afiamalu. 

Number Samples Samples Both Neither 
of with with Present Present 

Samples incerta tenuis 
Tree Moss 24 9 8 2 9 
Ground Layer 25 20 2 2 5 

Moss 

Observe that incerta is significantly less abundant in tree moss than on the ground (X2
C = 

7.48, the probability that the values represent chance deviation from a random distribution 
being much less than 0.01). P. tenuis, on the other hand, is more abundant in tree moss 
samples (X2

C = 3.40, p less than 0.10). When the 4 parameters of columns 2 and 3 of the 
table are considered in a single test the statistical probability that the 2 species are random­
ly distributed is less than 0.03 (X2

C = 5.40). 

If the ecological displacement hypothesis is applied in this case we must conclude that 
incerta is dominant on the ground, to the almost complete exclusion of tenuis; while the 
latter species is more successful in the tree moss niche. The displacement of tenuis from 
the ground layer may be even more pronounced than indicated by the above data. The 
2 ground moss records of tenuis represent single workers, and this species was never col­
lected by hand from the ground layer, while incerta was continually encountered there. 
Conversely the ground moss samples usually contained good series of incerta, often includ-
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ing portions of nesting colonies with brood; while 3 of the 9 incerta tree moss records 
were single dealate, probably claustral, queens, which may not have been destined to survive 
to produce colonies in any case. 

RELATIONSHIPS. See above under P. japonica. 

22. Ponera swezeyi (Wheeler) Figs. 8, 73-75. 

Pseudocryptopone swezeyi Wheeler, 1933, Amer. Mus. Novitates 672: 16-17, fig. 6, worker, 
queen. Type locality: vicinity of Honolulu, Hawaii. 

Ponera swezeyi: Wilson, 1957, Bull. Mus. Comp. Zool. 116: 370. 

DIAGNOSIS. Known only from the Hawaiian and Samoan Islands. Easily recognized by 
the combination of small size (worker head width 0.29-0.33 mm, £ HW 0.32-0.33 mm) 
with the characters of the japonica group (5-segmented antennal club, and incised mesome­
tanotal suture). In addition, the £ wing venation (and presumably that of ff) is peculiar. 
The 2nd abscissa of Rs + M arises distal to the anterior base of the medio-cubital crossvein 
(m-cu) (fig. 8). This character occurs in only one other Ponera species, the much larger 
P. chapmani (Philippine Islands). 

P. swezeyi is the only known Ponera occurring in Hawaii. In Samoa it is easily dis­
tinguished from its congeners by its smaller size and light coloration. 

Only 3 other species (petila, szaboi and szentivanyi) are known to have HW values less 
than 0.34 mm ; they all have 4-segmented antennal clubs, and lack the dorsal mesometanotal 
suture. 

Additional description 

Worker: Wilson's (1957) measurements and indices require modification because of ad­
ditional material: HW 0.29-0.33 mm ; HL 0.38-0.44 mm ; SL 0.25-0.28 mm ; CI 72-78 mm ; 
Sl 84-85 ; PW 0.21-0.24 mm; PH 0.24-0.26 mm ; DPW 0.18-0.19 mm. There is no apparent­
ly significant structural variation between the Hawaiian and Samoan material. 

Wheeler (1933) stated that eyes were not present in swezeyi workers ; an opinion accepted 
by Wilson (1957). Examination of Samoan specimens and re-examination of the types, 
indicates that eyes are developed in this species. They consist of minute single facets, lying 
about 0.84-0.86 X the distance from the lateral occipital border to the midpoint of the anterior 
genal border. They are distinctly pigmented in fresh specimens, but fade on drying. Palpal 
formula: Maxillary 2: Labial 2: (2 Upolu specimens dissected). Mesometanotal suture 
finely but distinctly incised on mesosomal dorsum. 

£ . [Notes based on 2 Hawaiian specimens (including a syntype), and 4 Samoan ones, 
3 from Upolu, 1 from Tutuila]: HL 0.42-0.43 mm; HW 0.32-0.33 mm; SL 0.26-0.28 mm; 
CI 76-78; Sl 81-85; PW 0.27-0.28 mm; PNL 0.13-0.14mm; PH 0.25-0.28 mm; DPW 0.19-
0.20 m m ; PNI 71-74; maximum diameter of compound eye 0.09 mm; ocular index 27-28 ; 
palpal formula: Maxillary 2: Labial 2 (1 Samoan specimen dissected). Agreeing with the 
generic plan for this caste, and differing from workers in the usual characters. Wing 
venation peculiar and diagnostic, as described above under " diagnosis." 

ff unknown. 

Immature stages : Larvae are not available for study ; worker pupae, and presumably those 
of the other castes, enclosed in cocoons. 
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DISTRIBUTION AND MATERIAL EXAMINED. Until now P. swezeyi has been recorded only 
from Hawaii, and was considered by Wilson (1957) to have probably been introduced there 
by man. This opinion has been supported by discovery of the species on Samoa, where 
it is widespread on all 3 main islands. In the list below G. Ettershank, R. W. Taylor and 
T. E. Woodward are referred to by their initials. Unless otherwise stated all material is 
from the MCZ collection. SAMOA : Say aU: Mt Matafa, 700 m, ground berlesate, rain forest, 
15.111.1962 (RWT ace. 590). Upolu: Afiamalu, 700m, berlesates, moss ex rotten logs, dis­
turbed rain forest, 9, IV. 1962 (GE aces. 46, 48) ; tree moss berlesate, 8 m above ground, 
disturbed rain forest, 9.IV.1962 (GE ace. 45); above Falevao, 200 m, ground berlesate, rain 
forest, 1.1956 (TEW) ; Lauli'i, 17.1.1956 (TEW); Le Mafa, workers and alate queen, nests 
in clay bank, 29.111.1962 (RWT ace. 634); berlesate, moss ex Claybank, 30.111.1962 (RWT); 
2 dealate queens, ground berlesate, rain forest, 13.V.1962 (GE ace. 65) ; Togitogiga, 400 m, 
berlesate, debris ex rotten log, rain forest, 12.V.1962 (GE ace. 59) ; Vaipoto, ground ber­
lesate, rain forest, 9.1.1956 (TEW). Tutuila: winged queen at light, 3.VI.1958 (W.Keller) ; 
Tafuna, Berlese funnel sample, soil and leafmold, rain forest, 26.1.1956 (TEW). HAWAII: 
Oahu: vicinity of Honolulu (TYPE LOCALITY) , 3 syntype workers and a £ ; Herring Valley, 
workers and dealate queen, 30.VII.1933 (F. X. Williams); Kamoo, in soil under pineapple 
plants, 22. Vll. 1935 (W. Carter) USNM; Mt Olympus Trail, 600 rn (recorded by Williams 
(1937)—not seen by me). 

ECOLOGY. The only Samoan nest records are those from Le Mafa, Upolu. Several colon­
ies were found at this site, about 1.5 meters above ground level, in an almost vertical clay 
road cutting, in an area of rather disturbed rain forest. P. swezeyi appears to differ in 
nesting preferences from the other small Samoan species {incerta and tenuis), colonies of 
which were almost always taken in rotting logs, or under moss on logs or trees. Occasional 
swezeyi workers were taken in moss berlesates but no nests were found in such sites, and 
the only sexuals taken were from soil/leafmold samples. This apparent preference for soil 
nesting may have been important in the distributional history of swezeyi, which would thus 
readily be carried by Polynesian and European man in soil attached to root crops such as 
taro or kumara, sugar cane or pineapple plants, etc. Recall that most Hawaiian records 
are from soil in pineapple plantations. 

One wonders whether swezeyi is a Samoan autochthon secondarily introduced into Hawaii, 
or whether it has reached these island groups from a third source area, presumably in E. 
Melanesia. The new records from primary rain forest at high elevations on Upolu and 
Savaii could indicate that it is a Samoan autochthon. However, the Samoan fauna con­
tains numerous introduced species, including some not usually considered tramps, though 
clearly carried to the islands by man. Most of the latter are, like P. swezeyi, cryptobiotic 
or soil-nesting forms, which could easily have been transported in soil attached to plant 
roots. 

RELATIONSHIPS. Close to P. incerta, with which it may be cognate. 

23. Ponera manni Taylor, new species Figs. 76, 77. 

DIAGNOSIS. A highly aberrant species, known only from Viti Levu, Fiji Is. Distinguished 
by the following set of characters. Size moderately large (head width 0.57 mm); eyes single-
faceted, placed well back on the relatively strongly convex sides of the head; petiolar node 
narrow (petiolar node index 73); antennal funiculus lacking a distinctly differentiated club ; 
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mesometanotal suture clearly incised on mesosomal dorsum. This is the only known Ponera 
species with HW exceeding 0.43 mm, which has a PNI less than 77. 

P. manni is easily separated from the 
only other Fijian Ponera of similar size 
(P. colaensis) by the combination of larger 
size (HW 0.50-0.54 mm in colaensis) ; rel­
atively broad head (cephalic index 89; 
81-83 in colaensis)', distinctly incised me­
sometanotal suture; narrower petiolar 
node (PNI 86-91 in colaensis)-, and lighter 
color. 

Holotype worker. HL 0.64 mm ; HW 
0.57 m m ; SL 0.47 mm; CI 89; Sl 82; PW 
0.41mm; PNL 0.21mm; PH 0.41mm; 
DPW 0.30 mm ; PNI 73. Mandibles tri­
angular ; outer borders slightly sinuate; 
masticatory border with 3 strong teeth 
occupying the apical 2/5 of its length, 
followed by a series of 7 distinct obtuse 
denticles, which appear in the worn man­
dibles of the type to have been subequal 
in size, and about 1/2 as large as the 
smallest of the apical teeth. Head as in O 'S lTtm 
fig. 76 ; occipital border moderately con­
cave ; sides relatively strongly convex. Figs. 76-77. Ponera manni n. sp., worker 
Leading edge of clypeus almost straight; (Holotype): 76, head; 77, mesosoma and node, 
anterior face with a raised obtuse median 
longitudinal tumosity. Palpal formula: Maxillary 2: Labial 2 (inspected). Eyes minute, 
single-faceted, about 0.01 mm in diameter, situated about 0.8 X the distance from lateral 
occipital border to median anterior genal border. Scapes noticeably more slender than 
usual in Ponera, almost exactly reaching median occipital border when laid back on head. 
Funiculus also relatively slender, distinctly expanded apically, but no definite segmental 
club differentiated ; apical segment about equal in length to the 2 preceding together. Meso­
somal profile as in fig. 77. Mesometanotal suture very distinctly marked ; lateral mesonotal 
suture reduced to a faint vestige. Propodeal sides and declivity almost straight, when 
viewed from above ; posterolateral edges forming angles of about 90° in dorsal view. Form 
of node as in fig. 77. Subpetiolar fenestra distinct, oval; posterolateral teeth acute. 

Mandibles smooth and highly polished. Clypeus moderately shining, indistinctly shagreen­
ed. Head subopaque, finely and closely shagreened. Scapes moderately shining, very finely 
punctate. Dorsum of mesosoma fairly strongly shining, with very shallow, somewhat effaced, 
puncturation. The punctures less than 0.01 mm in diameter, spaced at intervals about equal 
to their average diameter on pronotum; somewhat closer on mesonotum; those on pro­
podeal dorsum less distinct and more sparsely scattered. Sides of mesosoma more strongly 
shining than dorsum, with similar but more scattered punctures. The usual longitudinal 
striation of the metepisternal area represented by weak vestiges of such sculpturation. 
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Petiolar node shining, finely punctate. First 2 gastric tergites feebly shining, with a close 
cover of moderately large, irregular, pilosity-bearing punctures. 

Short fine erect to sub-erect pilosity moderately abundant on mandibles, clypeus, frontal 
lobes and dorsum of pronotum; sparse on remainder of head and mesosoma. Similar, 
slightly longer, pilosity moderately abundant on petiolar dorsum and entire gaster, where 
hairs on ventum and apex are longest. Fine pubescence fairly abundant on head and an­
tennae, gaster and legs; rather sparse on mesosoma and petiole, except pronotal dorsum 
and apex of node. 

Color dull medium reddish brown, legs and gastric apex slightly paler. 

TYPE LOCALITY. FIJI IS. : Viti Levu: Mt Lomolaki, near Nandarivatu, 17.11.1962 (R. W. 
Taylor, ace. 22). 

The unique holotype was taken under a stone in wet soil on the floor of slightly disturbed 
rain forest at about IOOO m elevation. This most unusual species is named for the late 
Dr W. M. Mann, a pioneering myrmecologist in Eastern Melanesia. 

TYPE DEPOSITION. Holotype in MCZ collection (Type No. 30924). 

RELATIONSHIPS. The general features of manni MG SO peculiar and anomalous that easy 
placement in any of the Indo-Australian species groups of Ponera is impossible. The size, 
long scapes and lack of a differentiated antennal club might seem to relate it to the sinensis-
taipingensis series of species groups. However, I think these characters are convergent, and 
that manni is in fact an extremely enlarged descendant of stock close to P. japonica. The 
single faceted eyes, placed relatively far back on the head, the low petiolar node index, 
the form of the propodeum and node, the sculpturation and the coloration all support this 
notion. 

The long scapes and simple non-clubbed funiculi may have been produced by " counter-
current " tendencies correlated with size increase in evolution from a japonica-like ancestor. 
Short antennal scapes, and a segmentally differentiated funicular club are correlated with 
small size in Ponera, in smaller Hypoponera species of the abeillei group, and in small 
Cryptopone species. The fact that the clypeus of manni is very narrow, relative to the head 
capsule, may be correlated with secondary increase in size of the cranium in the descent 
of this species. 

Ponera leae Group 

The group includes two rather small lightbrown species (head width 0.36-0.44mm), P. 
leae Forel of E. Australia, New Caledonia, Norfolk I., and northern New Zealand, and P. 
exotica M. R. Smith, originally described from the SE United States, but almost certainly 
of Indo-Australian origin. These species superficially resemble the smaller members of 
the japonica and tenuis groups. They have distinctly 4-segmented antennal clubs, like the 
tenuis group species, but differ from them in possessing a distinctly incised mesometanotal 
suture in the worker caste. Females are known for both species, they are typical for the 
genus. All specimens are dealated; so the wing venation is unknown. Males and larvae 
are not available. The single pupa studied, that of a leae worker, was enclosed in a cocoon, 

24. Ponera leae Forel Figs. 78-80. 

Ponera leae Forel, 1913, Bull. Soc. Vaud. Sci. Nat. 49: 175, worker. Type locality: Tasmania 
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(Holotype examined, Forel coli.).—Taylor, 1960, Pacific Science 14(2) : 178, fig. 1, 
redescription, distribution. 

Ponera leae subsp, oculata Wheeler, 1927, Proc. Amer. Acad. Arts Sci. 62: 130, fig. 1, worker, 
queen. Type locality: Norfolk I. (Syntypes examined, MCZ) (nee. Ponera oculata Fr. 
Smith, 1858). 

Ponera leae subsp, norfolkensis Wheeler, 1935, Occ. Pap. Bishop Mus. 11(11) : 13 (nom pro 
P. oculata Wheeler, 1927). New Synonymy. 

Ponera norfolkensis: Taylor, 1960, Pacific Science 14(2) : 179. 
Ponera caledonica Wilson, 1957, Bull. Mus. Comp. Zool. 116(6) : 361, worker, -°-, distribu­

tion. Type locality: Ciu, near Mt Canala, New Caledonia (Holotype and Paratypes 
examined, MCZ).—Taylor, 1960, Pacific Science 14(2) : 180. New Synonymy. 

Ponera excedra Wilson, 1957, Bull. Mus. Comp. Zool. 116(6): 364, worker, $ . Type locality: 
Arthurs Seat, Victoria, Australia, (Holotype and Paratypes examined, MCZ). New 
Synonymy. 

SYNONYMY. My present concept of this species is considerably changed from those of 
Wilson (1957) and Taylor (1960). Where 4 species (leae, excedra, caledonica and norfol­
kensis} have been recognized, it is now clear that only one exists. In 1960 I followed 
Wilson's concepts of excedra and caledonica and surveyed characters apparently distinguish­
ing the former from leae, and enabling recognition of norfolkensis as a separate species. 
Little material was then available, indeed, leae was virtually unknown from the Australian 
mainland. The species is now known extensively in the Brisbane and Sydney areas, due 
to the efforts of Woodward and Lowery. Material from N. Queensland was taken in 
1962 by me, and a few valuable Tasmanian examples have been located in the CSIRO 
collection. About 80 Australian and Tasmanian specimens are thus in hand, where only 4, 
the leae and excedra types, were previously available. In addition material from Paihia, 
New Zealand (Taylor 1960) has been increased considerably by specimens collected by me 
in 1959. 

Key characters " distinguishing " these erstwhile species included differences in size, de­
velopment of the eyes and scapes, in shape of the petiolar node, viewed from above, and 
in color and sculpturation. These characters are all variable in Australian material, and 
can no longer be accorded taxonomic significance. No other characters appear to allow 
retention of any of the names published subsequently to Forel's leae. I will not discuss 
each new synonymy in turn; since their justification is fully accomodated in the discussion 
below. 

DIAGNOSIS. Easily recognized by moderately small size, and presence of the leae group 
characters (distinctly 4-segmented antennal club and clearly incised mesometanotal suture 
in worker). Differentiation of leae and exotica is discussed below under the latter species. 

Only 2 other Ponera species are known to occur in Australia, namely clavicornis and 
selenophora. Both are widespread Melanesian elements which have been taken in Australia 
only at the extreme northern tip of Cape York. They are much larger than leae and easi­
ly distinguished from it. 

DISTRIBUTION AND MATERIAL EXAMINED (fig. 78). The following material of this species 
has been studied; it includes every specimen which I know to exist. The collectors, B. B. 
Lowery, R. W. Taylor, E. O. Wilson and T. E. Woodward, are listed by initials. The 
Woodward material is deposited at the University of Queensland; the Lowery specimens 



90 Pae. Ins. Mon. 13 

Fig. 78. Ponera leae Forel. Distribution. 

are from his collection or CSIRO ; unless otherwise specified other material is in the MCZ 
collection. AUSTRALIA: NE Queensland: Atherton Tableland, 16km from Atherton on 
Herberton Road, 790 m, rain forest, leafmold berlesate, 3 workers, 22.VI.1962 (RWT ace. 
1694) ; ex rotting wood fragment, forest floor, 1 dealate $ , LVL 1962 (RWT ace. 1569). 
SE Queensland: Carnarvon Gorge, leaf litter berlesate, 5 workers, 26.111.1954 (TEW). Woody 
Island (=Frazer Island), Middle Hill Flat, leafmold berlesate, 1 worker, 12.IX.1953 (E.J . 
Reye) Queensland U. coll. Mapleton, ex rotting log, disturbed rain forest, 1 worker, 1 £ , 
27.V.1962 (RWT ace. 1276). Mt D'Aguilar Range, 600 rn, ex rotting log, rain forest, 3 
workers, 4.V.1962 (RWT ace. 817). Tamborine Mountain, east side below Eagle Heights, 
rain forest leafmold berlesate, 3 workers, 8. V. 1953 (TEW) ; N. side near Curtis Falls, 
rain forest leafmold berlesate, 3 workers, 8.V.1953 (TEW). Binna Burra, rain forest 
leafmold berlesate, 8 workers, 1 $ , 7.IX.1952 (TEW). Mt Clunie east spur, rain forest 
leafmold berlesate, 2 workers, 5.IV.1959 (Lamington National Park, rain forest leafmold 
berlesate, 10 workers, 1.VL1955 (TEW). New South Wales: Barrington Tops, rain forest 
leafmold berlesate, 3 workers, 22.XII.1954 (TEW). Wentworth Falls, 600 rn, under rock 
sandstone plateau, 1 worker, 3.V.1960 (BBL). Sydney: Cowan, deep sandstone valley, rain 
forest fringe, 1 worker, 1.III.1959 (BBL); Pymble, dry forest, 1 dealate <JL, 23.X.1960 (W. 
L. Brown) MCZ; Middle Harbour, under rock, deep sandstone valley, 1 dealate £ , 6.IX. 
1956 (BBL) ; Riverview College, Lane Cove River, damp shady foreshore, 1 worker, 28. 
IV.1959 (BBL); National Park, Bola Creek, under stone, rain forest, 5 workers, 26.VII.1959 
(BBL); 6 km E of Berry, heavy Eucalyptus forest, 1 worker, 16.XII.1960 (BBL); 6 km NW 
of Berry, 450 m, under stone, rain forest, 5 workers, 1 dealate £ , 18.XII.1960 (BBL); Gerroa, 
Crooked River, ex rotting log, sea level rain forest, 5 workers, 19.XII.1960 (BBL). Victoria : 
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Arthurs Seat, McCrae, 120-270 m, under rock, open Eucalyptus-Banksia woodland, 28.IV.1951 
(W. L. Brown) (holotype of P. excedrd) MCZ coll. South Australia : Lucindale, 1 dealate 
£ (A. M. Lea) MCZ coll. Tasmania: (Type locality) No further data (A. M. Lea) (holo­
type of P. leae) Forel coll.; Hobart, 6 workers (A. M. Lea) CSIRO coll.; Mt Wellington, 
1 worker (A. M. Lea) CSIRO coll. NEW ZEALAND: North Auckland: Paihia, Bay of 
Islands, 1.1.1958, 3 workers (K. P. Lamb) Plant Diseases Division, D.S.I.R., New Zealand, 
coll.; Berlese funnel sample, forest leafmold, 9 workers, 7.II.1959 (RWT), Auckland Museum, 
CSIRO, MCZ. NORFOLK I. : No further data, 2 syntype workers of norfolkensis, MCZ 
coll.; and a dealate £ , CSIRO (all A. M. Lea). The latter has labels identical to the 
syntypes and was possibly collected with them. NEW CALEDONIA : I have seen Wilson's 
complete caledonica type series consisting of 18 workers and a dealate £ . The localities 
a re : Ciu, near Mt Canala ; Mont Mou; Chapeau Gendarme. Ecological details are given 
by Wilson (1957). 

This widespread ant, like other small Ponera species (exotica, incerta, swezeyi and tenuis), 
probably owes its great range in part to dispersal by man. This conclusion may seem 
surprising, considering the rarity of leae, its cryptobiotic habits, and lack of indications 
that it is in any way associated with 
man. It has, however, become obvi­
ous in recent years that the dispersal 
of such relatively insignificant ants 
by human agency is very common. 
Consider such wide ranging and dis­
continuously distributed cryptobiotic 
species as the ponerines Syscia typhla 
(Roger), known under various names 
from China, Nepal, Okinawa, Hawaii, 
Samoa and Puerto Rico (Wilson & 
Taylor mss) ; Hypoponera eduardi 
(Forel) known from Europe and 
New Zealand (Brown 1958); and H. 
opaciceps (Mayr) recorded from 
North and South America, the An­
tilles, the Philippines, New Caledonia 
and parts of Polynesia (Wilson & 
Taylor mss). Notable also are the 
dacetines Trichoscapa membranifera 
Emery (SE United States, E. China, 
Fiji Is., Samoa, Hawaii, and the West 
Indies (Wilson & Taylor mss), Stru­
migenys rogeri Emery (essentially pan-
tropical, Brown, 1954) and Quadri­
struma emmae Emery (widely scattered in the tropics and subtropics, Brown 1949). 

Other ecologically similar Australian ants have ranges similar to P. leae. Amblyopone 
australis Erichson is even more widespread, extending into SW Australia, New Guinea, 
Lord Howe I. and the New Hebrides as well as all areas where leae occurs. Also notable 
are Orectognathus antennatus Fr. Smith (S. Queensland, New South Wales, Victoria and 

, 0-5mm 

Figs. 79-82. Group of Ponera leae. Ponera leae 
Forel, worker (Tasmania): 79, head; 80, mesosoma 
and node. Ponera exotica M. R. Smith, worker (N. 
Carolina): 81, head; 82, mesosoma and node. 
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northern New Zealand), and Strumigenys perplexa (SW and SE Australia, Tasmania, Nor­
folk L, Lord Howe I. and North I., New Zealand). It seems likely that the New Zealand, 
Norfolk I., and Lord Howe I. populations of these species represent human introductions 
(Brown 1958 ; Taylor & Wilson 1961). 

The single known New Zealand population of P. leae is interesting since it is apparent­
ly restricted to the Paihia area. This now small township in the Bay of Islands district 
was one of the first European settlements in New Zealand and was an important and popu­
lous port of call for much shipping during the early parts of last century. Although many 
ships would have arrived under full cargo, it is likely that some, especially whalers and 
timber carrying vessels, would have arrived under ballast. (This would almost certainly 
be true of ships seeking Kauri timber {Agathis australis) which was coveted by Australian 
shipbuilders for masts and spars.) Although the evidence is circumstantial it seems likely 
that leae may have been carried to New Zealand in soil ballast by such vessels. This 
opinion is suggested by Lindroth's study of trans-North Atlantic faunal dispersal (1957), 
especially his chapters dealing with the ballast transport of Carabidae from SW England 
to Newfoundland. P. leae is not the only Australian ant introduced into New Zealand, 
and apparently restricted to the Bay of Islands. The E. Australian Pheidole yarrensis Forel 
is abundant there, and is apparently more widespread, having been recorded about 100 km 
further north at Whangaroa, and at Kaikohe, 32 km inland from Paihia (Cumber 1959). 
The distribution of P. yarrensis might represent a further stage in expansion from a point-
of-introduction at the Bay of Islands. 

It seems probable that leae is a relatively recent human introduction into New Zealand, 
and this is also likely for the Norfolk I. population. In New Caledonia, on the other hand, 
leae could well be a native species. Species level relationships between the New Caledonian 
and Australian faunas are fairly common (Wilson 1959), probably indicating extensive 
pre-human movement of propagules from Australia to its island neighbor. 

Additional description and variation. The worker and £ castes were adequately described 
in recent papers of Wilson (1957) and Taylor (1960). These did not mention the presence 
of an incised mesometanotal suture on the worker mesosomal dorsum or that the palpal 
formula in both £ castes is Maxillary 2: Labial 2 (verified here by dissection). The <3\y, 
the £ wing venation and larval characters are not known; a worker pupa from Mapleton, 
Queensland is enclosed in a cocoon. 

In Australia leae is quite variable, but the whole range of variation is encompassed by 
series from limited areas, and variability seems to be largely ecotypical rather than geo­
graphical. 

The dimensions of various worker series are shown in Table 2. No trends in geographi­
cal variation are indicated by these measurements, apart from a tendency for the New 
Caledonian specimens to have relatively low scape index values. Considerable range is 
shown for most dimensions even in single samples; especially in the larger ones. 

In order to analyse this size variation, and other characters, I have studied in detail the 
workers collected near Sydney (including all New South Wales material listed above except 
that from Barrington Tops). These specimens show ranges for the standard quantitative 
characters which are almost co-extensive with those of the total Australian sample, yet all 
were collected within a radius of about 80 km. Though there is variation from sample to 
sample in mean size (i.e., head width), this is completely intergradient when all specimens 



Table 2. Ponera leae Forel. Ranges for standard dimensions and indices shown by workers from various localities. 

Range of 
Localities* 1 2 3 4 5 6 7 8 9 10 samples ll 

1-10 

Number of 
specimens 

HL 

HW 

SL 

CI 

Sl 

PW 

PNL 

PH 

DPW 

PNI 

LPI 

3 

48-55 

37-41 

32-36 

75-77 

86-88 

28-32 

18-20 

30-32 

23-26 

81-83 

59-63 

5 

51-53 

39-40 

33-34 

75-78 

85-87 

29-31 

19-20 

29-31 

23-26 

83-84 

65-67 

1 

55 

41 

36 

75 

88 

33 

20 

32 

26 

79 

64 

17 

51-56 

39-44 

34-39 

76-78 

85-90 

30-34 

18-20 

31-35 

24-29 

80-85 

57-62 

3 

51 

39 

34 

77 

90 

30 

19 

29-30 

23 

79 

63-66 

18 

49-55 

37-42 

31-36 

73-78 

84-89 

27-32 

17-20 

27-33 

21-26 

76-85 

57-64 

1 

53 

38 

34 

72 

89 

30 

20 

30 

24 

80 

67 

7 

53-55 

40-41 

35 

73-76 

85-87 

30-31 

18-21 

29-32 

24-25 

80-83 

63-67 

2 

54 

42 

36 

78 

86 

33 

18-20 

33-35 

26-27 

79-82 

59-60 

12 

50-55 

38-40 

32-33 

73-76 

85-87 

28-30 

18-21 

28-30 

22-25 

79-83 

63-64 

69 

48-56 

37-44 

31-39 

72-78 

84-90 

27-34 

17-21 

27-35 

21-29 

76-85 

57-67 

18 

51-52 

38-40 

32-33 

73-77 

80-86 

27-30 

17-18 

29-31 

22-25 

76-83 

57-62 

* Localities 
1. Atherton Tableland, Qld. 5. Barrington Tops, N. S. W. 9. Norfolk I. {oculata types) 
2. Carnarvon Gorge, Qld. 6. Sydney Area, N. S. W. 10. Paihia, New Zealand 
3. Frazer Island, Qld. 7. Victoria (excedra holotype) l l . New Caledonia 
4. Brisbane Area, Qld. 8. Tasmania (incl, leae holotype) 
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are considered (see Table 3 below). Other variable characters include color, sculpturation 
and pubescence, relative breadth of the head and relative width and height of the petiolar 
node. Variability in these features is correlated with the size of the specimens, /. e., the 
expression of each character follows an allometric progression. 

Two phase logarithmic plots of the standard dimensions, HL, PW, SL, PNW and PH, 
plotted against HW show the following allometric relationships : 

1. Head length negatively allometric relative to head width (k = ca. 1.3), hence larger 
specimens tend to have relatively short heads, yielding higher CI values. 

2. Pronotal width and scape length approximately isometric relative to head width. 

3. Petiolar node width and petiole height positively allometric relative to head width 
(k = ca 0.7, and k = ca 0.8 respectively). Larger specimens thus tend to have relatively high 
and wide petiolar nodes than do smaller ones. Since head width and pronotal width are 
approximately isometric the PNI values of large specimens tend to be higher than those 
of small ones. 

There is also allometric variation in thickness of the petiolar node, viewed from the 
side. Petiolar node length is negatively allometric relative to petiole height (k=ca 1.2), 
so the node appears less bulky in larger specimens than in small ones. When viewed from 
above its area is relatively greater in smaller specimens, and its dorsum varies in shape 
from distinctly more to slightly less than a half-circle. 

Color variation ranges from bright yellowish brown in smaller specimens, to dull light 
medium brown in larger ones. Sculpturation of larger specimens is distinctly more intense 
than in smaller ones. The cephalic punctures of small specimens are separated by shining 
interpunctural areas, and spaced at distances slightly greater than their maximum diameter, 
while those of the large specimens are tightly packed, and the head is opaque. Pilosity of 
the larger specimens is slightly more abundant, and distinctly longer and thicker than in 
smaller ones. All these characters intergrade in intermediate-sized specimens. 

The frequency distribution of specimens of various size classes in samples from the Sydney 
area is shown in Table 3. 

Note that the specimens in the first 4 columns (Riverview—Wentworth Falls) are smaller 
than those of the last column (National Park), while the Berry specimens are of inter­
mediate size. If these tendencies are considered with available ecological details we may 
suggest that the variation is correlated with ecological factors. The samples are, of course, 
limited and the small specimens of the left hand column could be nanitics ; in which case 
the apparent tendencies would be random attributes of the material. The Riverview and 
Cowan samples are from sandstone country with light, porous soils, relatively low in humus. 
The Riverview specimen is from rather sparse Eucalyptus forest on the foreshore, and the 
Cowan specimen from a deep sandstone gully, at the fringe of a rain forest patch. The 
Gerroa specimens were taken in a small disturbed patch of rain forest at sea level. 

The large National Park specimens are from rain forest; more dense, more heavily shaded, 
and with more moist, darker soil than the preceding sites. The Berry material includes a 
single specimen (the largest) from heavy Eucalyptus forest, and the remainder are from 
rain forest at 450 m elevation. 

It appears that mean size of workers may be influenced by ecological factors, possibly 
soil moisture, texture, and insolation. Although color, sculpturation and pilosity apparently 
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Table 3. P. leae Fore l : 

Dimensions 
(mm/100) 

HL 

49 

50 

50 

51 

51 

52 

52 

52 

53 

54 

55 

H W 

37 

37 

38 

38 

39 

38 

39 

40 

41 

42 

42 

Size 

Riverview 

1 

distribution of workers 

Cowan 

1 

[various New South Wales samples.] 

Sample 

Gerroa 

1 

3 

1 

Wentworth 
Falls 

1 

Berry 

1 

1 

1 

1 

1 

1 

National 
Park 

1 

1 

2 

vary allometrically in the Berry series, there is relative discontinuity between them and 
the Riverview-Gerroa material on one hand, and the National Park specimens on the other. 
Thus, if the specimens truly illustrate general phenomena for this species, individuals of 
leae from sparse Eucalyptus forest on dry sandstone soils would be expected to have paler 
color and less intense sculpturation and pilosity than identically sized specimens from rain 
forest, just as they would be paler in color, less densely sculptured and less hirsute than 
larger specimens from their own populations. Variation shown by series from other loca­
lities may be explained on similar grounds. 

P. leae emerges as a single species, with relatively little geographical variation per se, 
but with considerable variation in local material throughout its range. The erstwhile species 
excedra, norfolkensis and caledonica are easily accommodated within this range of variation. 
Material from southern Australia is limited; that available shows higher frequency of light­
ly colored and sculptured individuals than in the north. P. leae may penetrate drier habitats, 
where pale colored variants are produced, more successfully in the south than in the north. 
The northern rain forests are sharply differentiated from relatively dry sclerophyll wood­
land from which P. leae is apparently absent, and from which it may be excluded by ex­
cessive dryness. It is thus fairly precisely restricted to true rain forest, or to relic rain 
forest patches. In the south, however, the wetter sclerophyll forests are not sharply defined 
from drier types, but grade fairly gently into them. Consequently leae may have relative­
ly dry situations, near the lower threshold of its habitat preference, more readily available 
here than in the north. The species may thus be generally more lightly colored and sculptur­
ed in the south than in the north. 

This situation is comparable with that in P. coarctata, which also produces pale colored, 
relatively weakly sculptured forms, in drier habitats. Such variants are more common in 
the drier Mediterranean, Black Sea and Caspian areas than in more northern localities in 
Britain, France, Germany or E. Europe. Detailed study of variation in these two species 
would be of considerable interest. In the case of leae it might shed light on factors re-
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sponsible for the high variability of a number of E. Australian ants, notably Amblyopone 

australis Erichson (Brown 1960) and Mayriella abstinens Forel (Wheeler 1935; Taylor 1961). 

RELATIONSHIPS. See below under P. exotica. 

25. Ponera exotica M. R. Smith Figs. 81, 82. 

Ponera exotica M. R. Smith, 1962, Acta Hymenopterologica 1 (4) : 378, worker, °-. Type 
locality; Croatan National Forest, North Carolina, United States (Holotype and Para­
type examined—USNM). 

DIAGNOSIS. A species originally described from North Carolina, and recorded here from 
Oklahoma. The affinities of P. exotica seem to be with the Indo-Australian fauna, rather 
than with the N. American endemic P. pennsyhanica. It has probably been introduced into 
the United States from the Indo-Australian area, where it has not yet been collected. 

Exotica is similar to P. leae, from which it is distinguished by the characters of couplet 
26 of the key presented above. This couplet unequivocally separates all specimens studied 
here ; its complexity reflects the close similarity between these species. Exotica is easily 
distinguished from the sympatric pennsyhanica by its much smaller size, 4-segmented anten­
nal club; lack of a mesometanotal suture, and much paler coloration. 

DISTRIBUTION AND MATERIAL EXAMINED. I have examined numerous North Carolinan 
specimens, including the whole type series, and much additional material furnished by Dr 
W. G. Carter. About 100 specimens from Oklahoma were also provided by Carter. North 
Carolina: Beaufort Co. : W. of Acre; Craven Co. : Croatan National Forest, 3 km W. of 
Croatan (Type locality) ; NW of Havelock; S. of New Bern. Duplin Co.: between Faison 
and Calypso. New Hanover Co.: E. of Wilmington. Orange Co.: W. of Hillsboro. Union 
Co. : near Indian Trail (vicinity of Charlotte). Oklahoma: McCurtain Co. : one series. 
Payne Co. : four series. 

These records are all from Berlese funnel samples of leaflitter or leafmold. All except 
one (Beaufort Co., N. C , D. L. Wray) were gathered by Carter. The Beaufort Co. collec­
tion represents the first record of this species; it is dated September 1950. Carter's North 
Carolina records were made in June through early September 1960; the Oklahoma ones 
in July and August, 1963. 

Additional description and variation in workers. Little data additional to the original des­
cription is necessary, apart from the discussion of worker variation. The palpal formula 
of both £ castes is Maxillary 2: Labial 2 (3 Oklahoma workers and a £ dissected). Im­
mature stages, 3\y, and the £ wing venation are not known. 

The various series from the 2 major localities, North Carolina and Oklahoma, have the 
dimensions given in Table 4. 

No apparently significant dimensional differences are present between these samples. Non-
quantitative variation is as follows : North Carolina specimens duller in color than Okla­
homa ones, which are bright golden brown, opposed to dull medium brown. Impression 
of mesometanotal suture, strong in both series, but more distinct in Oklahoma material. 
Oklahoma specimens very slightly less densely sculptured than those from North Carolina. 
This small amount of variation is not surprising, considering that shown by P. leae. 

ECOLOGY. Conditions at each North Carolina collection site were reviewed in detail by 
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Table 4. Ponera exotica M. R. Smith: Dimensions of workers from major 
collection areas. The North Carolina sample includes the entire type series. 
Measurements in mm/100. 

Locality 

North 
Carolina 

Oklahoma 

No. 

24 

20 

HL 

46-50 

48-52 

HW 

36-40 

38-41 

SL 

28-32 

31-34 

CI 

77-83 

77-80 

Sl 

75-82 

81-85 

PW 

26-29 

28-31 

PNL 

15-17 

15-16 

PH 

26-30 

26-30 

DPW 

20-23 

19-23 

PNI 

72-81 

70-76 

LPI 

50-59 

52-57 

M. R. Smith (1962). I quote here from Carter's (1962b) summary of the ecology of this 
species in North Carolina. 

"Specimens were collected in a xeric piedmont post oak—blackjack forest near Hillsboro 
and in a dry, sunny post oak—blackjack oak stand southeast of Charlotte. The coastal 
plain collections were obtained from well-shaded mesic forests of loblolly pine—hardwood 
—beech, loblolly pine, pine—dogwood, pine—hardwood, and oak—loblolly pine." 

It may be significant that higher elevation records on the piedmont plateau were from 
more xeric, less heavily shaded stations, with thinner leafmold and litter than the lower 
lying coastal plain sites. It would be interesting if an elevational shift in ecological pre­
ferences could be demonstrated. 

Carter gives the following descriptions of the Oklahoma stations (pers. comm.). "Payne 
County is characterized by large areas of tall or mixed grass prairie with scrub oak forests 
on certain highland areas. These oak forests are quite xeric. Mesic forests of oaks and 
other hardwoods are found in stream floodplains and in deep ravines. All the Payne 
County collections were from Mesic forests. The McCurtain County sites were also Mesic 
in condition." 

RELATIONSHIPS. M. R. Smith (1962) noted the apparent relationship between exotica and 
the Indo-Australian Ponera species. He concluded that exotica was probably introduced 
into the United States by man. These conclusions were based on his own studies, and on 
opinions ventured by the author (pers. comm.). I still subscribe to these views, though it 
would be desirable to see larvae of exotica. If they have 4 pairs of dorsal abdominal 
glutinous tubercles, as in pennsyhanica, I would assume them to be descended from the co­
arctata group. If this is so, the resemblance between exotica and leae would represent an 
almost unbelievable case of convergent evolution. 

Exotica and leae are very similar, indeed, I have considered the possibility that they 
are merely races of a single species. I feel, however, that their separate status is justified, 
while admitting that a fully objective decision will depend on study of further material, 
especially larvae and males. 

I suggest that exotica will eventually be found in the Papuasian area, and that leae re­
presents a closely related Australian endemic species, derived from Papuasian stock. 

Ponera tenuis Group 

The following 4 species are characterized by possession of a 4-segmented antennal club 
in the female castes, and lack of an incised dorsal mesometanotal suture in the workers. 
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They superficially resemble the leae group, and the smaller members of the japonica group 
(incerta and swezeyi), being small light-brown species with worker head width ranging 
0.30-0.45 mm. 

The group is New Guinea based, with one species, tenuis, ranging eastward to Samoa. 
Tenuis is distinguished by relatively large size from the remaining species (petila, szaboi, 
and szentivanyi), which form a closely related series (referred to here as the szentivanyi 
complex). 

Sexuals are known only for tenuis. They are normal for the genus, with wing venation 
of the "coarctata type." Larvae of tenuis have 3 pairs of dorsal abdominal "doorknob" 
tubercles, as usual in Indo-Australian species. Its pupae are unusual, in that they lack 
cocoons, a character differentiating them from all other species of the genus for which 
this stage is known. Pupae of the szentivanyi complex are not known. If they lack co­
coons my worker-based species-group classification of the smaller Ponera species would 
gain support. 

The species of the szentivanyi complex were all described by Wilson (1957). They are 
known only from the types ; so my discussion of them essentially paraphrases that of Wil­
son, with a few supplementary descriptive notes. I am dubious about the status of these 
species. Szaboi could be an ecological variant of tenuis, especially considering the varia­
bility seen in P. leae around Sydney (see above). Szentivanyi is probably based on small 
nanitics of tenuis. The dimensions of the two known specimens appear to set them apart, 
but their apparent distinctiveness could be due to abberation caused by shrinkage, since 
both are callow. Increase of only 0.02 mm in the head width measurements of these spec­
imens would bring their divergent cephalic and scape indices within the ranges of the 
tenuis material. Petila, on the other hand, seems to represent a good species. 

26. Ponera tenuis (Emery) Figs. 83-85. 

Cryptopone tenuis Emery, 1900, Termeszetr. Fuz. 2 3 : 321-322, pl. 8, figs. 21, 22, worker. 
Original localities: Lemien, near Berlinhafen ( = Aitape,) and Tamara I., NE New 
Guinea. 

Pseudocryptopone tenuis: Wheeler, 1933, Amer. Mus. Nov. 672: 13-14. 

Ponera tenuis: Wilson, 1957, Bull. Mus. Comp. Zool., Harv. 116 (6) : 373, fig. 2. Redescrip­
tion of worker and queen from Ebabaang and Joangeng, NE New Guinea. 

Ponera Monica Wilson, 1957, Bull. Mus. Comp. Zool., Harv. 116 (6) : 365, fig. 2, worker, 
queen. Original locality: Ebabaang; additional localities : Gemeheng and Joangeng, 
NE New Guinea. (Holotype and Paratypes examined, MCZ.) New Synonymy. 

SYNONYMY. The synonymy of huonica under tenuis is based on examination of Wilson's 
specimens and study of additional material collected at Aiyura, New Guinea by me. The 
following features are significant: 

1. Ranges for the standard measurements given by Wilson for the 2 species overlap 
broadly, with the exception of HW (cited as 0.40-0.41 mm for huonica, 0.42-0.44 mm for 
tenuis). 

HW range in the Aiyura specimens exceeds these ranges together, and the same is true 
for most of their other dimensions (see Table 5). 
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2. The mandibular dentition of the huonica holotype is different from that of other 
small Ponera specimens. It appears, in the Wilson series, to characterize that species. The 
Aiyura material shows all intergrades between the extreme "huonica condition" (as described 
by Wilson 1957 : 365) and the normal type. Moreover, the huonica paratypes do not show 
this character as strongly as the holotype. 

3. The sub-petiolar process of the huonica holotype appears to be sharply truncated, as 
opposed to acutely dentate in tenuis. The condition here is, in fact, due to the presence 

Figs. 83-87. Group of Ponera tenuis. Ponera tenuis (Emery) worker (Aiyura, New 
Guinea): 83, head; 84, mesosoma and node; 85, variation in petiolar node structure 
(for explanation see text). Ponera szaboi Wilson, worker (Holotype): 86, head; 87, 
mesosoma and node. 
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of a minute and deceptive fragment of mounting glue lying along the lower edge of the 
process. This character is, of course, not present in the huonica paratypes. 

4. Variation in shape of the dorsal petiolar surface in the Aiyura specimens completely 
embraces the extremes for the two species as recognized by Wilson. 

DIAGNOSIS. A widespread species known from E. New Guinea and Samoa. Its presence 
on intermediate island groups (especially the Solomons and Fiji) is likely. 

Easily recognized by the combination of medium size (HW 0.40-0.45 mm) with the char­
acters of its species group (4-segmented antennal club and lack of an incised mesome-
tanotal suture). The other 3 tenuis group "species", with which tenuis is probably sym­
patric on New Guinea, are all smaller (HW 0.30-0.34 mm). In Samoa the species group 
characters are diagnostic. The absence of pupal cocoons provides a useful character for 
field recognition; this is the only known Ponera with naked pupae. 

Additional description. 

Worker: Dimensions of specimens used in this study are given in Table 5. 

Wilson's (1957) redescription of a tenuis syntype, and his original description "huonica" 

cover general characters, but the following additional notes are pertinent: 

1. Mandibular dentition varies intranidally in New Guinea samples. As usual in the 
genus, one observes 3 large apical teeth, followed by a series of 6-10 small denticles. In 
most specimens several denticles are larger than the others (usually one or 2 at about the 
middle of the series, and the posterior one). Minimally they are barely enlarged; max­
imally they are as large as the middle, or smallest, of the anterior trio of teeth. Only 2 
of 30 New Guinean specimens have completely uniform denticle series. A regular row 
of denticles is usual in Samoan specimens, which show little tendency towards denticular 
heterogeniety. 

2. Palpal formula: Maxillary 2: Labial 2 (3 workers each from Aiyura and Samoa 
dissected). 

3. Dorsal mesometanotal suture totally lacking in all specimens. It is sometimes re­
presented by a narrow, but obtuse, impression, which never breaks the underlying sculptu­
ration. 

4. Structure of the subpetiolar process shows intrademe variation as illustrated in figs. 
84 and 85 (variant types labelled A—D). The varying features include depth of the pro­
cess, shape of its anterior and ventral outlines, size and shape of the fenestra, and degree 
of development of the posteroventral teeth. There is apparent geographical variation in 
expression of these characters. The samples differ as follows : Huon Peninsula specimens 
(including the "huonica" types) range in structure from type A (fig. 84) to type B (fig. 
(fig. 85), most being about intermediate. The Aiyura specimens range from type B to type 
C (fig. 85), most being about intermediate. The Samoan specimens are even less conserv­
ative, most have structure intermediate between types C and D (fig. 85—type D is a se­
lected maximally bizarre example). At the other extreme a few Samoan specimens have 
type B petioles. 

Q. Apart from slight quantitative differences QQ show little variation. Wilson's 5 spec­
imens, plus 6 from Samoa have the following dimensions : HL 0.51-0.59 mm; HW 0.43-
0.51 m m ; SL 0.35-0.42 mm; CI 80-86; Sl 78-83; PW 0.29-0.33 mm; PNL 0.18-0.21 mm; 
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Table 5. Ponera tenuis: Dimensions of workers from the major study samples. 

Sample 

Number of 
specimens 

HL 

HW 

SL 

CI 

Sl 

PW 

PNL 

PH 

DPW 

PNI 

1 lecto 

Wilson 1957 
tenuis 

specimens 

4 

49-52 

42-44 

33-35 

82-86 

78-83 

321 

17 

32 

22 

69 

type only 

"huonica" j A [ 

S | ba te r i a l 

1 
6 j 22 

48-50 

40-41 

33-35 

80-84 

81-87 

29-32 

182 

332 

222 

48-53 

40-45 

33-36 

82-87 

77-85 

30-34 

19-21 

30-32 

20-22 

65-72 

2 holotype only 

Samoan 
Material 

16 

48-52 

39-44 

32-35 

82-86 

78-87 

29-33 

17-20 

30-33 

19-22 

66-71 

Total 
Ranges 

48 

48-53 

39-45 

32-36 

80-87 

77-87 

29-34 

17-21 

30-33 

19-22 

65-72 

PH 0.32-0.36 mm; DPW 0.22-0.28 mm; PNI 68-74; maximum length of compound eye 
0.28-0.30 mm; ocular index 31-37; palpal formula: Maxillary 2: Labial 2 (2 specimens 
dissected). Agreeing with the standard plan for the genus; diagnosed by size and the 4-
segmented antennal club. Wing venation of "coarctata type." 

<y. A single ft. (huonica type series), described by Wilson (1957) is typical for the 
genus. 

Immature stages: Larvae have 3 pairs of glutinous abdominal tubercles. Pupae of all 
castes lack cocoons (I have seen sufficient material to be sure that these are never spun). 

DISTRIBUTION AND MATERIAL EXAMINED. All specimens listed here were studied, except 

the tenuis types. NE NEW GUINEA: Lemien near Berlinhafen ( = Aitape) ; Tamara I. 
(Emery 1900) (Original Localities). Huon Peninsula: Mongi River water shed (E. 
O. Wilson), IV-1955 ; Ebabaang, 1300-1400 rn [Wilson aces, 826 (3 workers), 827 (2 workers, 
2 QQ, lg^), 828 (3 workers)] ; specimens from aces. 826 and 827 labelled as types of 
"huonica.'" The ace. 828 specimens were determined by Wilson as tenuis, by comparison 
with a syntype (Emery coll.). Gemeheng, 1300-1500 rn [Wilson ace. 791 (worker and 
2 QQ) __ »huonica" paratypes] ; Joangeng, near Ebabaang, 1500 m, [Wilson ace. 746 
(dealate Q)—"huonica" paratype]. Eastern Highlands Distr.: Aiyura, 1900-2000rn, rain 
forest, VI.1962 [R. W. Taylor aces. 2070, ex "Zoraptera stage" rotting log (6 workers) ; 
2076 ex rotting log (2 workers) ; 2139, worker ex berlesate ; 2168, colony ex "Zoraptera 
stage" rotting log (22 workers, 1 $ ) ] . SAMOAN IS.: (R. W. Taylor and G. Ettershank are 
referred to by initials, accession numbers refer to MCZ material). In all, about 90 workers 
and QQ have been examined. Savaii: Falealupo, nest ex rotten log, rainforest, 20.111.1962 
(RWT ace. 435). Gagaifomauga, ground berlesates, 14.VI.1962 (GE aces. SI-S3). Matega, 
70 m, strays under moss and leafmold on large boulders, banana clearing in rain forest, 
20.111.1962 (RWT aces. 390, 391). Mt Matafa, 700 rn, tree moss berlesate, 24.111.1962 (RWT 
ace. 588). Mt Olomanu, nest ex dead epiphyte, berlesates of moss on trees, moss and old 
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epiphytes on log, rain forest, 15.VL1962 (GE aces. S7, S8, SIO). Upolu: Afiamalu, 700m, 
under moss on log, disturbed rain forest, 30.111.1962 (RWT ace. 632) ; berlesates, moss ex 
ground and rotting logs, disturbed rain forest, III-IV. 1962 (RWT ace. 2321 ; GE ace. 53) ; 
tree moss berlesates, disturbed rain forest, III-IV. 1962 [RWT aces. 580, 583, 2305, 2306, 
2312 (all at 8-10 above ground; RWT ace. 581 (12 m above ground); GE ace. 45 (8-10 rn 
above ground)]. Le Mafa, ground berlesates, rain forest, 13.V.1962 (GE aces. 62-64). 
Malololelei, 650 m, ground berlesate, 19.1.1956 (TEW). Tanumalala ground berlesate, 2.II. 
1956 (TEW). Tiapapata, berlesates, moss and epiphytes ex trees, 19.V.1962 (GE aces. 72, 
74). 

ECOLOGY. See above under P. incerta, where discussion of the comparative ecology of 
that species and tenuis is presented. 

RELATIONSHIPS. See under species group heading. 

27. Ponera petila Wilson 

Ponera petila Wilson, 1957, Bull. Mus. Comp. Zool. 116 (6) : 368, fig. 2, worker. Type 
locality: lower Busu River, Huon Peninsula, NE New Guinea (Holotype examined, 
MCZ coll.). 

DIAGNOSIS. The species group characters (4-segmented antennal club, absence of an in­
cised mesometanotal suture), and the small size, allow preliminary diagnosis. Petila may 
be separated from szaboi and szentivanyi by the following characters: 

1. From the probably sympatric szahoi, by slightly larger size (HW 0.32 mm, DPW 0.18 
mm, opposed to 0.30-0.31 mm, and 0.15 mm respectively in szaboi). Proportionately longer 
scapes (Sl 88; in szaboi 78-83), and broader petiolar node (PNI 72 against 65 in szaboi). 
Sculpturation of petila is considerably less intense than that of szaboi (compare the des­
cription below and that given under szaboi). 

2. From szentivanyi, by smaller size (HW 0.34 mm in szentivanyi), broader head (CI 78, 
opposed to 75 in szentivanyi), and other dimensional differences (e. g., Sl 88 in petila, 94 
in szentivanyi, etc.). Sculpturation of the head and mesosoma of szentivanyi is about inter­
mediate between that described for petila and that of szaboi discussed below. 

Additional description. Wilson's description did not mention lack of an incised meso­
metanotal suture in the workers, or that the palpal formula appears to be Maxillary 2: 
Labial 2 (the mouthparts are only partially exposed; so a positive count is impossible). 

Sculptural details required for diagnosis are : head moderately shining, with small point 
punctures separated by distances about equal to their maximum diameter. Pronotal dor­
sum fairly strongly shining, with scattered minute punctures ; mesonotum almost imper­
ceptibly more closely punctate. Lateral surfaces of mesosoma feebly shagreened to smooth 
and shining. 

Wilson's dimensions of the holotype are : HW 0.32 mm; HL 0.41 mm; SL 0.28 mm; CI 

78 ; Sl 88 ; PW 0.25 mm; PNL 0.13 mm; PH 0.25 mm; DPW 0.18 m m ; PNI 72. 

£ , $ and immature stages unknown. 

DISTRIBUTION AND MATERIAL EXAMINED. Known only from holotype worker. NE NEW 
GUINEA: lower Busu River near Lae, 10.V.1955 (Wilson ace. 999) MCZ. Collected in 
soil under a rotting log, in primary lowland forest. 
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This species is probably sympatric with P. szaboi, judging from Wilson's field data. 

RELATIONSHIPS. See above under species group diagnosis. 

28. Ponera szaboi Wilson Figs. 86-87. 

Ponera szaboi Wilson, 1957, Bull. Mus. Comp. Zool. 116 (6) : 371-372, worker. Nom. Pro. 
Cryptopone mocsdryi Szabo, 1910, Rovartani Lapok 17 : 186 (nee Ponera mocsdryi Emery, 
1900). Type locality: Fredrich-Wilhemshafen ( = Madang) NE New Guinea. 

Pseudo cryptopone mocsdryi: Wheeler, 1933, Amer. Mus. Novitates 672: 14. 

DIAGNOSIS. Known only from workers taken in coastal rain forest at several NE New 
Guinea localities. Preliminarily diagnosed by small size, with the tenuis group characters 
(4-segmented antennal club, lack of a differentiated mesometanotal suture). Distinguished 
from petila by characters given in the diagnosis of that species. Differing from szentivanyi 
as follows : 

1. Size smaller (HW 0.30-0.31 mm, PW 0.23 mm, DPW 0.15 mm; opposed to 0.34 mm, 
0.28 mm and 0.21-0.24 mm respectively in szentivanyi). 

2. Scapes relatively short (Sl 79-83, against 94 in szentivanyi). 

3. Sculpturation of mesosoma less intense. In petila its lateral surfaces are very feebly 
shagreened, to smooth and shining; in szentivanyi they are moderately shagreened and 
opaque. 

Additional description. The original description did not mention absence of an incised 
mesometanotal suture. Palpal formula: Maxillary 2: Labial 2 (by inspection). Diagnosti­
cally important sculptural characters thus: head subopaque, closely punctate, punctures 
coarser and more closely packed than in petila. Mesosomal dorsum moderately shining, 
closely and finely punctate (much as on frons of petila), mesonotal and propodeal dorsa 
distinctly more coarsely and closely punctate than pronotum. Dimensions of Wilson's (1957) 
specimens are : HW 0.30-0.31 mm; HL 0.40 ; SL 0.25 mm; CI 76-78 ; Sl 79-83 ; PW 0.23 
mm; PNL 0.15 mm; PH 0.24 mm; DPW 0.15 mm; PNI 65. 

£ , < ,̂ and immature stages unknown. 

DISTRIBUTION AND MATERIAL EXAMINED. NE NEW GUINEA: Friedrich-Wilhelmshafen 

( = Madang) (Szab6). Lower Busu River, near Lae, 2 workers (Wilson aces. 963, 1024) 
MCZ. Taken as strays on the floor of primary lowland rain forest. I have seen only the 
specimens used by Wilson, these agree with Szabo's description of the holotype, which was 
not available for study. 

RELATIONSHIPS. Close to petila, with which it is apparently sympatric, and to szentivanyi. 

29. Ponera szentivanyi Wilson 

Ponera szentivanyi Wilson, 1957, Bull. Mus. Comp. Zool. 116 (6) : 372-373, figs. 1, 2, worker. 
Type locality: Karema, Brown River, Papua. (Holotype examined, MCZ coll.) 

DIAGNOSIS. Known only from SE New Guinea. The 4-segmented club and lack of an 
incised mesometanotal suture allow placement to the tenuis group. Distinguished from 
petila and szaboi by characters given under their diagnoses. 

Additional description. Mesometanotal suture lacking on mesosomal dorsum. Palpal for-
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mula: Maxillary 2: Labial 2 (paratype inspected). Dimensions of holotype (listed first) 
and the single paratype are : HW 0.34 m m ; HL 0.45 mm; SL 0.32 mm; CI 75 ; Sl 94 ; PW 
0.28 mm; PNL 0.16 mm; PH 0.29 mm; DPW 0.24 mm, 0.21 mm; PNI 86, 75. 

£ , <y, and immature stages unknown. 

DISTRIBUTION AND MATERIAL EXAMINED. SE NEW GUINEA: Karema, Brown River, 
near Port Moresby, holotype and paratype (Wilson ace. 563) MCZ. Collected on the 
floor of primary lowland rain forest. 

RELATIONSHIPS. Szentivanyi is apparently close to petila and szaboi. This species is pos­
sibly based on partially shrunken nanitics of tenuis (see above under species group diagno­
sis). 
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Odontomachus simillimus 84 
Orectognathus antennatus 91 
Pachycondyla 6, 13 
Pheidole 62, 84 

sexspinosa 84 
umbonata 84 
yarrensis 92 

Platythyreini l l 
Ponera .... 1, 5 

alpha... 13, 15, 18, 38, 41, 43, 46, 50, 65, 68, 72 
atavia 15, 21, 29 
atlantis 21 
augusta. 15, 18, 66, 68, 71, 73 
borneensis.... 15, 18, 66, 69, 71 
caledonica 89 
chapmani 8, 14, 18, 46, 47, 49, 51, 57, 85 
clavicornis 4, 9, 14, 15, 19, 58, 73, 89 
coarctata 1, 4, 6, l l , 

15, 16, 20, 21, 29, 59, 64, 70, 72, 82, 95, 97 
colaensis 15,20, 50, 55, 56, 57, 58, 66, 87 
colchica 21 
confmis 66 
contracta ...6, 21, 30 
crassisquama 21 
crocea 76 
ecology and behavior. . . . 16 
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