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Tribe Oecophyllini Emery
Genus Oecophylla F. Smith

Sausage-shaped; slightly curved ventrally; terete; diameter nearly
uniform, greatest at the fourth abdominal somite, diminishing slightly
toward either end. Head on the anterior end; no neck. Anus postero-
ventral. Segmentation indistinct. Integumentary spinules coarse and
isolated or in short rows. Body hairs very few, minute, simple, acute.
Cranium subtrapezoidal in anterior view, slightly narrowed ventrally,
dorsal corners broadly rounded. Antennae minute. Head hairs few,
very short, simple, acute. Labrum small, bilobed, with only two hairs
on the anterior surface. Mandibles very small and feebly sclerotized;
basal three-fifths broad and subtrapezoidal in anterior view; apical
two-fifths forming a long straight slender sharp-pointed conical tooth;
ridges few. Maxillae broad and apparently adnate; integument
granular; palp a very small skewed peg; galea a very small knob.
Labium a small frustrum; palp a very 'small irregular projection;
opening of sericteries narrow and salient.

This genus “comprises the famous and vicious ‘tree-ants,’ or
‘tailor ants,” which make peculiar globular or elliptical nests of leaves
on living trees. The leaves are spun together with films of white siik,
which is supplied by the larvae” (Wheeler, 1922a, p. 225; see also
p. 211). When a nest is to be constructed or repaired, workers pull
leaves together and hold them in place, while other workers bring out
larvae to be used as shuttles. Each larva is grasped tightly at its
middle by the mandibles of the worker; its head is directed forward.
Here attention should be called to the shape of the larva—nearly
straight, with the head on the anterior end. This makes it possible

!The research on which this article is based was aided by a grant-in-aid from
the Sigma Xi Research Fund.
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for the worker to attain some degree of accuracy in attaching the
silk—a greater degree at least than would be possible with a larva
of the typical formicine shape, which has a flexible neck which is strongly
curved ventrally. The worker touches the labium of the larva to
one leaf, pausing long enough for the deposition of a little silk on its
surface; then the larva is moved across the narrow gap to the neighbor-
ing leaf, spinning out a fine silken thread as it goes; there is another
pause for attaching this thread to the second leaf; then back to the
first leaf; and so on, until a delicate film or tissue ““scmewhat resembling
cigarette paper” (Green, 1896, p. ix) is fabricated.

We have cited below, under the discussions of species, the references
from the literature on the use of larvae in nest construction. As
Emery (1925, p. 51) so aptly expressed it, ‘‘aujourd’hui, les publications
sur la nidification d’'Oecophylla et des Fourmis qui suivent la méme
méthode . . . constituent une littérature assez considérable.” Whether
assez is translated to rather, or to enough, this is still an understatement.

On the same page Emery also said: ‘‘Les larves d'Oecopkylla ne filent
pas de cocon, quoiqu’elles aient des glandes séricigénes trés développées.”
See also above under the subfamily.

Wheeler, 1915:—“It would seem that the habit of employing the
larvae for spinning the nest tends to make them develop into adults
of uniform stature and shape. It is not easy to understand why this
should follow” (p. 332). ‘‘Apparently . . . in tais genus the spin-
ning habit has been shifted back en bloc to an early larval stage and is
no longer manifested for cocooning in late larval life” (p. 333).

Oecophylla smaragdina (Fabricfus;)
Plate V, figs. 17-20

Sausage-shaped; slightly curved ventrally; terete; diameter nearly
uniform, greatest at the fourth abdominal somite, diminishing slightly
toward either end. Head on the anterior end; no neck; posterior end
round. Anus posteroventral. Leg vestiges present. Somites indis-
tinct. Integument spinulose, the spinules coarse and isolated or in
short rows. Body hairs very few, most numerous on the prothorax;
minute (0.006-0.036 mm long), simple, slightly curved, acute; with
alveolus and articular membrane. Cranium subtrapezoidal in anterior
view, slightly narrowed ventrally, dorsal corners broadly rounded,
about a third broader than long; gula with transverse spinulose ridges.
Head hairs few, very short (0.036-0.045 mm), straight to slightly
curved, simple, acute; alveolus and articular riembrane present.
Antennae minute, each with three sensilla. Labrum small; bilobed
due to a wide impression of the ventral border; breadth (at base)
twice the length; narrowed ventrally; anterior surface with two hairs
and about six sensilla; ventral border with a few spinules; posterior
surface spinulose, the spinules minute and in rows which radiate from
the dorsolateral angles, the rows continuous near the base but broken
distally; about 12 sensilla near the middle of the posterior surface.
Mandibles very small; feebly sclerotized; wedge-shaped, with the edge
medial; basal three-fifths very broad and subtrapezoidal in anterior
view; apical two-fifths forming a long straight slender smooth sharp-
pointed conical tooth; anterior and posterior surfaces with a few longi-
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tudinal ridges. Maxillae broad and apparently adnate; surface
conspicuously granular; palp a very small skewed peg bearing five
sensilla; galea a very small knob bearing two sensilla. Labium a
small frustrum; anterior surface conspicuously granular; palp a very
small irregular projection bearing four sensilla; opening of sericteries
narrow and salient. Hypopharynx densely spinulose, the spinules
arranged in subtransverse rows, the rows grouped in two subtriangles
which have their bases near the middle. (Material studied: seven
larvae from Assam, courtesy of Dr. A. C. Cole.)

Ridley (1890, p. 346) published the earliest account of the use
of the larvae of this species in weaving. It had been assumed previously
that the silk of the nest was secreted by the workers. Brief accounts
of this function of the larvae were given by Ridley (1894, p. xxxii),
Green (1896, p. ix and 1900), and Jacobson and Wasmann (1905,
p. 133, referring to Ridley, 1890, and to Green, 1896).

Doflein’s (1905) account is classic. It was translated by Wheeler
(1910, pp. 218-220). Doflein’s Fig. 3, showing a brigade of workers
drawing the edges of leaves together while other workers manipulate
the larvae, is reproduced by Wheeler (1910) as Fig. 122 on page 217;
Fig. 4, showing a worker holding a larva in its mandibles, as Fig. 123
on page 219.

Bugnion (1909; 1923, p. 17-18=1924, p. 440-441) published brief
accounts of weaving accompanied by a figure of a worker carrying a
spinning larva (1909, Fig. 3=1923, Fig. 2=1924, Fig. 12; repeated by
Forel, 1923, Fig. 14, p. 96 =1928, Vol. II, Fig. 130 on p. 278). He
insisted that only young larvae (up to two or three millimeters in
length) are used in weaving (1924, p. 446). “Les larves, en quantité
énorme, aveugles et apodes, présentent les dimensions les plus diverses
4 partir des nouveau-nés groupés i proximité des paquets d’oeufs, jus-
quaux gros vers dodus de couleur blanche, longs de 11 4 12 mm.,
destinés & former des nymphes femelles” (1923, p. 25 = 1924, p. 424).

Subsequent brief accounts were published by Bischoff, 1927, p. 303;
Brun, 1924, pp. 53-57; Forel, 1923, pp. 96-99 (=1928, Vol. II, pp.
278-281); Goetsch, 1937, p. 50; Jacobson and Wasmann, 1905,
pp. 133-134; Jacobson, 1907, p. 36; Lefroy and Howlett, 1909, p. 231;
Lefroy, 1923, p. 527; Mann, 1934, p. 187; Schwarz, 1946, p. 114; and
probably many others.

Doflein’s two figures have been copied by Berlese (1925), Brun
(1924), Escherich (1906 and 1917), Forel (1923), Wheeler (1910) and
probably by others. Doflein’s Fig. 3 has been copied by Forel (1928),
Goetsch (1937), Metcalf and Flint (1932), Roughley (1947) and Schwarz
(1946). Sharp published a figure (1909, Fig. 60 on p. 147) of a worker
using a -larva for spinning. Mann’s paper (1934) includes a colored
reproduction (Pl. IV) by Hashime Murayama depicting workers and
larvae engaged in nest construction.

Forel and Jacobson, 1909, p. 238: The larvae are passive while
weaving; the workers themselves apply the larval mouthparts to the
point to which the thread is to be attached.

It has been suggested that the larvae are unable to spin cocoons,
because their supply of raw material is used up in nest construction
(Green, 1904, pp. 73-74; Bugnion, 1909, p. 512, 1923, p. 26 and 1924,
p. 449), but Wheeler (1915, p. 326) questioned this interpretation.
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Lefroy and Howlett have figured (1909, Fig. 135 on p. 233) a “queen
watching over larvae when commencing to found a new nest.”” (Referred
to by Wheeler, 1915, p. 330.) ““A colony will have many small depots on
one tree, each consisting of a number of leaves webbed together and
containing a colony of Coccids or a store of dead dry insects. If oneis
opened and patiently watched, it will be seen that the workers draw the
leaves together by their mandibles and legs, while others, from inside,
web them together with silk produced from a larva held in the jaws”
(pp. 230-231).

“They also use these grubs to spin webs when fcrtifying the tree in
which they live against the small ants with which they are continually at
war. Leaf stipules, dirt, small stones, etc., are brought by the ‘red
ants’ and inserted in the web spun with the aid of the small grubs. On
the tree I am watching now there is nearly a complete circle around the
trunk (a foot or more in diameter)” (Green, 1896, p. ix). This was
translated freely (but incorrectly) and with some embellishment by
Chun (1903, p. 129) and by Jacobson and Wasmann (1905, p. 134).

Doflein’s figure of a larva of this species (1906, p. 487) shows the
highly developed salivary glands. It has been copied by Forel (1923,
Fig. 11B=1928, Vol. II, Fig. 133), Karawaiew (1906, Fig. 13) and
Wheeler (1910, Fig. 124D). Karawaiew (1929, p. 255) discusses the
histology of the salivary glands, which produce the silk.

Long (1901) reports the use of this species, both adults and brood, as
human food in the province of Bastar (India). Larvae and pupae are
used as fish bait in eastern Bengal (Dutt, 1912, p. 259).

Oecophylla smaragdina subnitida Eraery

“In the nest of the tailor ant was an amazing liztle moth (Liphyra
brassolis). . . . The little caterpillar. . . feeds on the larvae of the
ants”’ (Mann, 1948, p. 307).

Oecophylla smaragdina virescens (Fabricius)

The earliest account of the use of larvae of this ant in nest weaving
is apparently that of Saville-Kent (1897, pp. 253—2&4); it is illustrated
by three crude figures on Plate IX—(1) ants holding leaves together
while one worker carries a larva, (2) a worker carrying a larva and (3)
a larva. Dodd reported (1902, p. 138) his original observations,
which were quoted by Wheeler (1910, pp. 220-221). Wheeler also
recorded original observations (1915, pp. 328-329); he described the
larvae as ‘“‘milk-white” and stated that ‘““only very young larvae,
about 2-3 mm. in length, were employed’’ in weaving. Brief accounts
of weaving have been given by Dodd (1928, p. 128), O’Brien (1910,
p. 670) and Roughley (1947, p. 177).

This ant also uses the larval silk in the construction of shelters for
Homoptera and caterpillars (Dodd, 1902a, p. 138; Roughley, 1947,
p- 179).

The colony-founding queen also employs her first larvae in the
construction of her first woven nest (Dodd, 1928, p. 125; Wheeler,
1915, p. 330)."

Dodd (19025, pp. 154-155) suspected the caterpillars of Liphyra
brassolis Westwood of feeding on the larvae of this ant. (Mentioned
by Wheeler, 1910, p. 359)
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Roughley (1947, p. 179) reported that the larvae of virescens were
used as human food by the aborigines of northern Queensland; they
were ‘‘eaten raw, sometimes after rolling them into a ball between
the palms of the hands.”

Oecophylla longinoda (Latreille)

Apparently similar to smaragdine. (Material studied: 11 damaged
integuments from the Congo.) :

Chun (1903, p. 129) noted that the spinning glands were enormously
developed. (Referred to by Jacobson and Wasmann, 1905, p. 135,
by Karawaiew, 1906, p. 371 and by Wheeler, 1910, p. 218).

Eidmann, 1944, p. 461: *‘ Die Seide entstammt den Spinndriisen der
Larven, die von den Ameisen wie Weberschiffchen benutzt werden,
ein interessanter Fall der Verwendung eines ‘ Werkzeuges’ im Tierreich.”

Kohl (1906, pp. 167-168) observed the use of larvae in weaving.

Tribe Camponotini Forel

Thorax and first abdominal somite forming a short stout neck, which
is sharply marked off from the rest of the abdomen and which is strongly
curved ventrally, so strongly in fact that the mouth parts may be
directed posterodorsally and can even be applied to the ventral surface
of the anterior abdominal somites. Rest of abdomen elongate-subel-
lipsoidal and straight; diameter greatest at the fourth and fifth ab-
dominal somites, decreasing but slightly toward either end. The
posterior half of the ventral surface of the second abdominal somite
is raised to form a transverse welt and, on either side, ridges from this
welt extend forward to form the sides of a trough, the praesaepium.
Anus subterminal. Segmentation distinct. Floor of praesaepium
spinulose. Body densely and uniformly covered with short hairs,
except on the ventral surface of the thorax and abdominal somites
I and II where they become sparse. Five types of hair-shapes occur
in the tribe: (1) branched (typically with 2 to 6 branches, but there
may be as many as 12); (2) simple, short and slightly curved; (3) simple,
long and whip-like; (4) denticulate; (5) uncinate. One type, the
branched in most species, is numerically predominant; other types
are sparsely represented. Branched and simple hairs are generally
the shortest, whip-like and uncinate hairs the longest; denticulate hairs
are usually intermediate. Branched hairs have all branches in the
same plane and they are so attached-to the integument that this plane
is transverse. Typically a species has three of these five types, but
the number ranges from one to four; thus no species has all types.
Head hairs numerous; a conspicuous naked area in the form of an
inverted V. PFour types of head hairs occur in the tribe: (1) branched
(typically bifid or trifid, but there are also four-branched), (2) simple,
(3) whip-like, (4) denticulate. A species usually has two of these
types. but may have one, three or four. Labrum subparabolic in
anterior view; somewhat broader (at base) than long; chiloscleres
present; posterior surface with numerous (16-30) sensilla. Mandibles
rather small; basal third broad and rather thick; distal two-thirds
thin and blade-like; apical tooth abruptly marked off, short and slightly
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curved anteriorly; lateral outline saddle-shaped; middle half of mesal
border denticulate. Maxillae swollen ventrolaterally; apex in the form
of a slender cone which is directed medially; mesal surface with rows
of minute spinules. Anterior surface of labium spinulose.

This tribe presents two distinctive features which are worthy of
special consideration:

Chiloscleres—We have coined this term from the Greek cheilos, lip,
and skleros, hard, to designate the pair of conspicuous dark brown spots,
one at either side of the labrum. Each chilosclere consists of a bar
along the lateral margin of the labrum; from this a branch bar extends
(almost at a right angle) out to the anterior surfece, where it fades
out; these bars are apparently formed from enormously thickened and
hardened portions of the cuticula. See text fig. 2.

The chiloscleres were figured for Polyrhachis muelleri by Karawaiew
(1906); for Camponotus aethiops (‘‘var. concava” and ‘“‘var. endria’)
by Menozzi (1936); for C. (Colobopsis) schmilzi by Starcke (1933).
Menozzi referred to them as strongly chitinized thickenings (‘“‘ispessi-
mento fortemente chitinizzato’’), Starcke as ‘“‘bord chitineux du
labrum”.

We have no clue as to the function of the chiloscleres but are inclined
to the opinion that they are parts of the trophorhinium; by rubbing
the roughened anterior surface of the mandibles, which they probably
do when the latter are moved from side to side, they would aid in the
trituration of food. Chiloscleres are not present in young larvae.

Praesaepium—We have taken this Latin word meaning trough
or manger to designate the shallow depression on the ventral surface
of certain anterior abdominal somites. The most common form is
probably typified by the praesaepium of Camponotus (Myrmaphaenus)
novogranadensis. Here the posterior half of somite I is raised to form
a transverse welt; on either side ridges from this welt extend forward
to form the sides of the trough. The structure attains its most elaborate
form in the subgenus Colobopsis where the anterior border of somite IT
is produced anteriorly to form a thick transverse welt which overhangs
the depressed ventral surface of somite I. This is reminiscent of the
trophothylax of pseudomyrmine larvae (Wheeler and Bailey, 1920)
and probably serves the same function in a rudimentary way. In the
subgenus Camponotus the praesaepium is probably temporary; there
are no welts but the ventral surface of somite II is capable of being
depressed to form a crude sort of trough.

The praesaepium is apparently lacking in young larvae and in
mature larvae ready to pupate.

The floor of the praesaepium is always conspicuously spinulose.

Some observations (from the notebook of the senior author, 1920)
on a living larva of Camponotus americanus in an artificial nest, are
pertinent here: ‘The mature larva (length 4.5 mm) lay on its back
with its neck strongly curved ventrally and its head resting in the
shallow trough. The trough was filled with a clzar fluid in which
the mouth parts were immersed. There was also in this liquid immed-
iately under the mouth a small brownish-yellow pellet. When examined
under the microscope this pellet was found to consist of a tangled mass
of hairs, a few of them branched, but most of them long and uncinate
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like those of the young larvae. The mandibles were moving rhyth-
mically from side to side, but they did not meet. In all probability
the larva had just finished making a meal of some of its younger
siblings. "’ :

The genera of this tribe are so similar that we cannot distinguish
them; hence we have not attempted to key them. Colobopsis is, however
exceptional: differences of generic magnitude separate it not only from
the other subgenera of Camponotus but also from other genera of
Camponotini.

Genus Camponotus Mayr

Head small. Cranium subrectangular in anterior view, with all
corners rounded. Antennae small. Gula spinulose. Head hairs long.
Mandibles with only a few longitudinal ridges; a few of those on the
anterior surface bear minute spinules; most of those on the posterior
surface bear a comb of long spinules. Labial palps a pair of low knobs.

Adlerz, 1886:—‘The larvae are more flattened than those of most
other ants and are also very flexible and active. The hairy covering,
especially on the smaller larvae, is composed of closely set branched
hairs with finely attenuated ends, and scattered among these on the
dorsal surface are long bent hairs in which the ends are barb-like and
bent back; and which hook on to one another” (p. 293, translated
from the Swedish by Professor Edith E. Larson). Hairs with long
thin, fine-pointed branches are characteristic of this genus (p. 51).
“The body is flattened and its anterior third is strongly bent ventrally.

. The bent head is often seen touching the ventral side of the
body, the same condition as in the embryonic stage. These larvae
are very active” (p. 52). The larval period in an incipient colony
lasted about 30 days (p. 53). Internal anatomy, pp. 58—64.

Clausen (1940, p. 221):—The eucharid genus S#lbula appears to be
most frequently associated with Cemponotus. As far as known,
eucharid larvae are parasitic upon the mature larvae and pupae of ants.

Dodd (1906, p. 123) has recorded Schizaspidia doddi Bingham
with Caemponotus sp. from Queensland. Presumably the eucharid
larvae were parasitic on the ant larvae.

Emery, 1899, p. 5:—The mandibles of ponerine larvae are much
larger than those of the larvae of Camponotus.

Emery, 1925, p. 6:—See above under the subfamily.

Forel, 1874, p. 388 = 1920, p. 265—6:— " Chez les Camponotus [les
larves] ont la peau flasque, et sont comprimées dans le sens qui va du dos
au ventre; leur partie buccale est brusquement recourbée, tandis que
le reste du corps est droit. Les larves sont trés mobiles.”’

Furniss, 1944, Fig. 1 J on p. 4—Photograph of a larva of Camponotus
sp. in side view.

Gantes, 1949: “Plus évoluées: les larves sont moins agiles. Je
ne les pas vues manger seules. Les mandibules sont plus massives.
Les poils plus clairsemés. . . On trouve des poils en crosse chez les
jeunes larves” (p. 88). ‘‘Ces poils chez la larve néonate sont répartis
sur le dos et tout autour du bout de I’abdomen, puis aux stades suivants
on ne les a plus que dorsalement et sur les derniers segments abdominaux.
Chez la larve adulte il n’y en a plus” (p. 87).
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Goetsch, 1930:—'‘Die Futterung zum mindesten fir die Grosse
der Larven eine Rolle spielen Kann’ (p. 384). A diet of animal food
(or a mixed diet) produces larger larvae than a vegetarian diet. This
is shown by profiles of queen larvae, (Fig. 10-12, p. 385).

Muir (1911, p. 61) referred to large jet black ants which tunneled
in dead tree trunks. “Bears . . . roughly devour the eggs,
larvae, parent ants and the rotten or sound wood of the cells, all in
one spicy acid hash. The Digger Indians also are fond of the larvae
and even of the perfect ants, so I have been told by old mountaineers.”

Parker and Thompson (1925, p. 393) have reported Stilbula
cynipiformis Rossi with Camponotus sp.; presumably the eucharid larva
had been parasitic on the ant larva.

Wheeler, 1933a, p. 10:—Colony-founding queens of Camponoius
may devour some of their own larvae.

Subgenus Camponotus Mayr
Praesaepium less elaborate and probably not permanent.

Camponotus noveboracensis (Fitch)
(Plate V, figs. 1-13)

Thorax and first abdominal somite forming a short stout neck,
which is sharply marked off from the rest of the abdomen and which
is strongly curved ventrally, so strongly, in fact, that the mouth parts
may be directed posterodorsally and can even be applied to the ventral
surface of the anterior abdominal somites. Rest of abdomen elongate-
subellipsoidal; diameter greatest at the fourth and fifth abdominal
somites, decreasing but slightly toward either end. The prothorax
bears a pair of lateral swellings and (adjacent to the head) a ventral
swelling. Ventral surface of second abdominal somite capable of being
depressed to form a trough (the praesaepium) in wkich the head of the
larva often rests. Posterior end round-pointed. Anus subterminal.
Leg vestiges present. Thirteen differentiated somites. Body densely

EXPLANATION OF PLATE V

Camponotus noveboracensis (Fitch). Fic. 1, head in anterior view, X44.
Fi1c. 2. Head in side view, X44. Fic. 3. Left antenna in side view, X185-
Fic. 4. Larva in side view (hairs omitted), X 8. FiG. 5. Uncinate body hair,
X121. TFiG. 6. Branched body hair, X121. Fi1G.7. Branched hair in edge view,
X121. Fic. 8. Right mandible in anterior view, X185. FiG. 9. Right mandible
in posterior view, X185. FiG. 10. Very young larva (1.5 mm) in side view (hairs
omitted), X 8. Fic. 11. Dorsal surface of abdominal somite I in side view
showing spiracle and adjacent hairs (other hairs omitted), X44. Fic. 12. Abdom-
inal somite I of very young larva in side view, showing spiracle and hairs, X44.
FiG. 13. Left half of labrum in posterior view, X118.

Camponotus (Myrmaphaenus) novogranadensis Mayr. FI1G. 14. An extended
larva in side view (hairs omitted), showing the praesaepiurn, X10.

Camponotus (Myrmentoma) nearcticus Emery. Fic. 15. Head and anterior
end (hairs omitted), showing praesaepium, X22. Fic. 16. Head and anterior
end (hairs omitted), in phantom view showing mouth parts in praesaepium, X22.

Ocecophylla smaragdina (Fabricius). Fi1c. 17. Head in anterior view, X44.
F16. 18. Body hair, X370. Fic. 19. Right mandible in anterior view, X185.
F16.20. Larva in side view (hairs too small to show at this magnification), X10.
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and uniformly covered with short hairs, except on the ventral
surface of the thorax and abdominal somites I and II where they
become sparse. Hairs of two types: (1) length 0.07-0.18 mm, 2 to
6-branched, all branches in the same plane, generally distributed
over the body; (2) length 0.18-0.26 mm, one-hooked uncinate hairs, a
few near the middle of the dorsal and lateral surfaces of each abdominal
somite. Body hairs apparently without alveolus and articular mem-
brane. Integument of abdominal somites VIII-X and of the ventral
surface of the thorax and abdominal somites I and II spinulose, the
spinules minute and in short transverse rows. Head small; cranium
subrectangular in anterior view, with all corners rounded; slightly
broader than long; gula spinulose, the spinules minute and in short
transverse rows. Head hairs numerous; long (0.12-0.21 mm); 2 to 3-
branched, with the branches long; alveolus and articular membrane
present; naked area conspicuous, in the form on an inverted V.
Antennae small, each mounted on a low convexity and bearing three
sensilla. Labrum subparabolic in anterior view wich a small median
lobe protruding ventrally; breadth (at base) 1.3X length; anterior
surface with 12 hairs and (on or near the ventral border) ten sensilla;
posterior surface spinulose, the spimiles minute and arranged in rows
which radiate from the dorsolateral angles, the rows continuous near the
base but broken distally; posterior surface with about 30 sensilla;
chiloscleres present. Mandibles rather small; moderately sclerotized;
subtriangular in anterior view; basal third broad and rather thick;
distal two-thirds thin, blade-like and slightly curvec anteriorly; apical
tooth short, smooth, round-pointed and curved medially; lateral outline
saddle-shaped; middle half of mesal border denticulase; anterior surface
with a few short longitudinal ridges on some of which are mounted
minute spinules; posterior surface of blade with a few longitudinal
ridges, on most of which are mounted combs of rather long spinules.
Maxillae swollen ventrolaterally; apex in the form of a slender cone
which is directed medially; mesal surface roughened with short rows
of minute spinules; palp a small peg bearing four apical and one lateral
sensilla; galea a cone bearing two apical sensilla. Labium with the
anterior surface spinulose, the spinules short and in transverse rows;
palp a low knob bearing five sensilla; opening of sericteries wide and
salient, with two projections. Hypopharynx densely spinulose, the
spinules arranged in subtransverse rows, the rows grouped in two
subtriangles which have their bases near the middle. (Material studied:
numerous larvae from New Hampshire, New York and North Dakota.)

Wheeler (1907, p. 16) recorded Pseudochalcura gibbosa Provancher
from the cocoons of this ant in Michigan. The eucharid larvae were
presumably parasitic on the ant larvae.

First-instar larva:—Length 1.4-1.6 mm. Thorax stout and bent
ventrally; abdomen somewhat stouter, straight, tapering slightly
toward either end. Anus subterminal, with large prominent lips.
The prothorax bears a pair of lateral swelling and (adjacent to the head)
a ventral swelling. Praesaepium lacking. Thirteen differentiated
somites. Body hairs sparse and moderately long, of two types: (1)
one-hooked uncinate hairs, with the tips curled, about 0.13 mm long, a
few on each somite, the more conspicuous type; (2) simple flexuous
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hairs, 0.05-0.11 mm long, apparently restricted to ventral surface.
Integument of the dorsal surface sparsely spinulose, the spinules minute
and in short transverse rows. Head relatively large. Head hairs
moderately numerous, short to moderately long (0.009-0.11 mm), of
two types: (1) simple and (2) one-hooked uncinate hairs (with the tips
more curled than those of body hairs). Each antenna represented by
three raised sensilla. Labrum without chiloscleres. Mandibles with
the apical tooth vestigial. Maxillae with the apex a frustum; palp a
cluster of five raised sensilla; galea a frustum with two sensilla. Labial
palp a low conoid with five sensilla; opening of sericteries not evident.
Other characters similar to those in the mature larva. (Larvae still in
the egg shell, but ready to hatch, are similar to the larvae described
above; length of egg 1.2 mm.)

Second-instar larva:—Length 1.7-1.8 mm. Body shape as in first-
instar larva but with the abdomen somewhat more voluminous.” Body
densely and uniformly covered with rather long hairs, except on the
ventral surface of the thorax and abdominal somites I and II where
they are sparse. Hairs of three types: (1) one-hooked uncinate hairs
with the tips curled, 0.14—0.27 mm long, a few on each somite; (2)
flexuous hairs, 0.018-0.11 mm long, generally distributed; (3) 2 to 3-
branched hairs, 0.07-0.11 mm, generally distributed but lacking on
the ventral surface of the thorax. Integument of the dorsal surface
of the abdomen spinulose, the spinules minute and in short transverse
rows. Head relatively large; gula spinulose. Head hairs numerous;
simple and flexuous, rarely 2-branched, 0.07-0.14 mm long. Each
antenna represented by three raised sensiila. Labrum without chilo-
scleres. Apical tooth of mandible vestigial. Opening of sericteries
represented by a pair of slight swellings. Otherwise similar to the
mature larva.

Camponotus americanus Mayr
Text fig. 1

See above under tribe Camponotini.

Wheeler, 1910, Fig. 45 on p. 79:  Photograph (indistinct) of younger
and older larvae.

Camponotus herculeanus (Linnaeus)

Similar to noveboracensis except as follows: body hairs more abun-
dant; uncinate hairs shorter (about 0.14 mm); anterior surface of labrum
with about nine hairs and (on or near the ventral border) about 12
sensilla. (Material studied: several larvae from Michigan.)

Eidmann, 1928¢:.—“Die Ameisenlarven sind bekanntlich fusslos
und wenn tberhaupt, dann nur in beschranktem Masse der Ortsbewe-
gung fahig. Sie kénnen sich nicht an den rauhen Wanden anklammern,
wie ihre Pflegeschwestern und missten daher in den engen hohen
Kammern am Grunde hoch tbereinandergestapelt liegen, was far ihre
Ernahrung und Wartung sicherlich hochst unzweckmassig ware. .
Hafthaare. . . finden sich auf der Riickseite der Abdominalsegmente.
Die Thorakalsegmente sind vollig frei davon, ebenso die Ventralseite
des Abdomens, abgesehen von den letzten Segmenten, auf deren
Ventralseite die Region der Hafthaare um die hintere Rundung des
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Abdomens herum eine Strecke weit iibergreift. Die Hafthaare zeichnen
sich durch ihre Lange und Dicke vor den tbrigen Haarkleid der Larven
aus, das als gleichmassig dichter Pelz von kurzen Hezaren den gesamten
Larvenkorper uberzieht. Die Spitze der Hafthaare ist zu einem kralle-
nartigen, spitzen Gebilde umgebogen, mit dem ein festes Verankern
in einer rauhen Unterlage wohl moéglich erscheint. . . Die Hafthaare
sind ziemlich sparlich in dem Haarkleid verteilt und lassen keinerlei
Regelmassigkeit in ihrer Anordnung erkennen. Ihre Lange betragt
das Doppelte bis Dreifache der kurzen Haare, die Kriimmung zeigt
nach den verschiedensten Richtungen. In dem kurzen Pelzkleid der
Larven finden sich neben einfachen Haaren in grosser Zahl eigentamliche

Text Fi16. 1. Camponotus americanus Mayr. Longitudinal section through
head, X 358; L, labrum; x, chilosclere; M, mandible; Lz, labium.

baumférmig verastelte Haare von der gleichen Linge wie jene. Es
ist sehr leicht moglich, dass die Larven mit Hilfe der Hafthaare an den
Wandungen der Kammern aufgehangt werden, gesehen habe ich es
nicht, und es wird auch nicht sehr leicht festzustellen sein. Man
wird zu diesem Zweck Beobachtungen in knstlichen Nestern anstellen
missen, die entsprechend gebaut sind. Ich habe zwar C. ligniperda
jahrelang im Versuchsnest gehalten, doch waren diese nicht geeignet (es
waren horizontale Gipsnester) um gerade tiber diesen Punkt Aufschluss
zu erhalten. Ich glaube nicht, dass es gelingen w.rd, ein naturliches
Nest in einem lebenden Stamm so schnell zu 6ffenen, um die Larven
noch in ihrer natirlichen Lage beobachten zu kénnen. Die Wirkung
der Hafthaare lasst sich, selbst an konserviertem Larvenmaterial noch
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sehr schon erkennen. Kleine Watteflockchen oder ahnliche Fremd-
korper haften sehr fest an dem Larvenkorper und die Larven selbst
hangen fest aneinander. Letztere Eigentumlichkeit, das Zusammen-
klumpen der Larven vermoge der Hafthaare ist biologisch von
Bedeutung, besonders fur den Transport kleiner Larven und die rasche
Raumung des Nestes bei Gefahr. Wir finden daher auch Hafthaare
bei den larven erdbewohnender Ameisen (Pheidole, Solenopsis, u. a.) Das
Vorkommen der Hafthaare bei den Larven der Rossameise w
daher zwar kein sicherer Beweis dafiir sein, dass dieselben zum Auf-
hangen an den steilen Kammerwanden dienen; doch erscheint dies
unter den obwaltenden Verhiltnissen sehr wahrscheinlich.” (pp. 237-
240). Fig. 7 on p. 239: larval hairs. '

Eidmann, 1943, pp. 250-254:—Young larvae (kleine Eilarven)
overwinter in the nest. A

Goetsch, 1937, p. 137: life cycle—egg 16-27 days, larva 8-15 days,
pupa 14-92 days.

Starcke, 1933, pp. 30-31: See under C. (Colobopsis) schmitzi.

Starcke (1939, p. XIX):—The antennae have the cuticle very convex.

Camponotus herculeanus obscuripes Mayr

Clausen (1941, p. 57) recorded this ant as the host of Stilbula tenui-
cornis (Ashmead) in Korea; presumably the eucharid larvae were
parasitic on the ant larvae.

Camponotus japonicus Mayr
Clausen (1923) reported the eucharid Schizaspidia tenuicornis
Ashmead as ectoparasitic on the larvae and pupae of this ant in Japan.
In 1941 (p. 57) he listed this ant as host of this same eucharid.

Camponotus ligniperdus (Latreille)

Adlerz, 1886, Pl. VII: Fig. 7, larva in side view; Fig. 8, branched
hair (repeated Escherich, 1906, Fig. 32 and 1917, Figure 38A); Fig. 8aq,
tip of uncinate hair; Figs. 10, 11, and 12 deal with internal anatomy.

Eidmann, 1926;—Fig. 3 on pp. 788 and 789, semidiagrammatic
drawings of all the larvae of an incipient colony on eight different days
between August 4 and May 29. Fig. 4 on p. 793, photograph of a
queen carrying a larva. Fig. 5 on p. 794, a colony-founding queen
with larvae (repeated Wheeler 1933¢, Fig. 2.)

Emery, 1899, p. 7:—*‘La larva del C. ligniperda figurata dall’Adlerz
non ¢ ipocefala.”

Mayr, 1855, p. 283:— Mit abstehenden Haaren bekleidet, welche

. baumférmig verzweigt sind, indem sie entweder schon am Grunde
oder von diesem etwas weiter entfernt, lange Aeste austreiben.”

Skwarra, 1927, p. 84:—This ant is listed as a host of the chrysomelid
larva Clytra quadripunctata L.  See under Formica rufa.

Camponotus pennsylvanicus (DeGeer)
Similar to noveboracensis except as follows: body hairs mostly bifid,
a few simple, rarely trifid; uncinate hairs shorter (about 0.12 mm) and
apparently replaced laterally by long simple or denticulate hairs; head
hairs shorter, simple or with the tips 2 to 3-branched; anterior surface
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of labrum with eight hairs and (on or near the ventral border) 12 sensilla.
(Material studied: several larvae from New York and Massachusetts.)

Pricer, 1908:—The first larvae of an incipient colony ‘‘grew very
rapidly, almost doubling in size in a single day, and the rate of growth
decreased gradually as other larvae appeared to dernand food and care.
By September 1, the change in size was scarcely perceptible in a week’s
time” (p. 179). The life cycle in an incipient colony was found to be:
egg 24 days, larva 21 days, pupa 21 days, total 66 days (p. 180). “In
outdoor nests some larvae spend the winter in a state of arrested
development, and I have kept one colony. . . in an artificial nest
all winter in the insectory and no growth could be noticed in the larvae
until about March 1, when they suddenly began to grow at about the
usual summer rate” (p. 180). The number of larvae in incipient
colonies varied from eight to 32 (Table.I, p. 183). The number of
larvae in established colonies ranged from 74 to 857 (Table III on p.
185). The relation of number of larvae to colony size was discussed
on pages 187 and 192.

Schneirla & Chace, 1951:—The photographs on pages 228, 229,
230 and 232 include larvae.

Wheeler, 1910, Fig. 105 on p. 189: photograph of a cluster of small
larvae in an incipient colony. (Repeated Emery 1915, Fig. 13; Wheeler,
1926, Fig. 33 on p. 244; Wheeler, 19284, P1. XXIX, Fig. 47.)

Camponotus pennsylvanicus ferrugineus {Fabricius)

Pricer, 1908:—The number of larvae in established colonies ranged
from 75 to 1330 (Table IV on p. 185). The relation of number of larvae
to colony size was discussed on pages 187 and 192.

Tanquary, 1913, Pl. LXII Fig. 25: embryo just before hatchmg,
showing internal anatomy.

Subgenus Colobopsis Mayr

Abdomen (except somite I) subellipsoidal and rather stout; diameter
greatest at the fourth and fifth abdominal somites; tapering but slightly
toward the anterior end and more rapidly toward the posterior end.
The praesaepium, which is formed from the depressed ventral surface
of the metathorax and abdominal somite I lacks side-walls, but its
posterior border is overhung by the anterior border of abdominal somite
IT to form a sort of pocket. Segmentation indistinct. Tenth ab-
dominal somite forming a hemispherical button which is directed
posteroventrally; anus immediately anterior to this button. Body
hairs sparse, and uniformly distributed: of three types—mostly (1)
simple or (2) bifid, but (3) a few very long and whip-like; none uncinate.
Cranium suboctagonal in anterior view, with tke corners rounded;
slightly narrowed below. Antennae minute, peg-like. Head hairs
short. Mandibles with only a few longitudinal ridges; some of those
on the anterior surface bear minute spinules; most of those on the
posterior surface bear a comb of longer spinules. Labium small; palp
a slight elevation,

Camponotus (Colobopsis) mississippiensis M. R. Smith
Text fig. 2
Thorax and first abdominal somite formmg a short, stout neck,
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which is sharply marked off from the rest of the abdomen and which
is strongly curved ventrally, so strongly, in fact, that the mouth parts
may be directed posterodorsally and can even be applied to the ventral
surface of the anterior abdominal somites. Rest of the abdomen
subellipsoidal and rather stout; diameter greatest at the fourth and
fifth abdominal somites; tapering but slightly toward the anterior
end and more rapidly toward the posterior end. Adjacent to the head
the prothorax bears a ventral swelling. The praesaepium, ‘which is
formed from the depressed ventral surface of the metathorax and ab-
dominal somite I, lacks side-walls, but. its posterior border is overhung

S g

TEeXT F16. 2. Camponotus (Colobopsis) mississippensis M. R. Smith. a, head
in anterior view, X60; b, right mandible in anterior view, X185; ¢, left antenna
in side view, X185; d, dorsal surface of abdominal somite II in side view, showing
spiracle and hairs, X44; e, optical section of anterior end to show praesaepium,
X28; f and g, short body hairs, X242; £, long body hair, X242; 4, larva in side view
(hairs omitted), X20.

by the anterior border of abdominal somite II to form a sort of pocket.
Segmentation indistinct. Tenth abdominal somite forming a hemi-
spherical button which is directed posteroventrally; anus subterminal
and immediately anterior to this button. Body hairs short, sparse,
uniformly distributed and without alveolus or articular membrane;
of three types: (1) the majority are simple or (2) 2-branched and 0.035-
0.07 mm long; (3) a few very long (about 0.25 mm), whip-like hairs
on the dorsa of abdominal somites II-VIII. Integument of abdominal
somites VIII-X and of the ventral surface of the thorax and abdominal
somites I and Il with minute spinules in short transverse rows.
Cranium suboctagonal in anterior view, with the corners rounded,
slightly narrowed below; slightly broader than long. Head hairs
numerous, short (0.036-0.054 mm) ; of two types: (1) mostly simple, (2)
rarely 2-branched; alveolus and articular membrane present; naked
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area conspicuous, in the form of an inverted V. Antennae minute,
each a small peg bearing three sensilla. Labrum subparabolic in
anterior view, breadth (at base) 1.5X the length; anterior surface
with eight short, simple hairs and two sensilla; four projecting sensilla
on the ventral border; posterior surface spinulose, the spinules minute
and in rows which radiate from the dorsolateral angles, the rows con-
tinuous near the base but broken distally; posterior surface with about
eight sensilla on each half; chiloscleres present. Marndibles rather small;
moderately sclerotized; subtriangular in anterior view; basal third
broad, somewhat thick and wedge-shaped; distel two-thirds thin,
blade-like and slightly curved anteriorly; apical tcoth short, smooth,
round-pointed and curved medially; lateral outline saddle-shaped;
middle half of mesal border denticulate; anterior surface with a few
short longitudinal ridges, on some of which are mounted minute spinules;
posterior surface of blade with a few longitudinal ridges, on most of
which are combs of rather long spinules. Maxillae swollen ventro-
laterally; apex in the form of a long and rather slender conoid which
is directed ventrally and medially; mesal surface with a patch of minute
spinules in short rows; palp a skewed peg bearing four apical and one
lateral sensilla; galea finger-like with two apical sensilla. Labium
small; anterior surface sparsely spinulose; each palp a slight elevation
bearing five sensilla; opening of sericteries a transverse slit on the
anterior surface. Hypopharynx densely spinulose, the spinules arranged
in subtransverse rows, the rows grouped in two subtriangles which have
their bases near the middle. (Material studied: seven larvae from
Mississippi, collected by Dr. W. S. Creighton.)

Camponotus (Colobopsis) culmicola Wheeler
Apparently similar to mississippiensis, except that the antennae
have two sensilla each. (Material studied: three damaged integuments
from the Bahamas.)

Camponotus (Colobopsis) gasseri Forel
Similar to mississippiensis, except in the following details: Body
hairs sparser; whip-like hairs much longer (about 0.5 mm); other hairs
much shorter (0.009-0.027 mm). Antennae about three times as large.
Anterior surface of labrum with six hairs and four sensilla. Maxillary
palp finger-shaped with one of its apical sensilla large and peg-like.
(Material studied: six damaged integuments from South Australia.)

Camponotus (Colobopsis) quadriceps (F. Smith)

Dahl, 1901, p. 31:—Das Weibchen und die jur.gen Larven ndhren
sich einerseits’von dem Mark [von Endospermum formicarum Beccl],
andererseits von den Zellwucherungen an der Mandung und wobhl auch
von dem Saft, welcher an der Miundung auf fortgesetzten Reiz in
geringer Menge ausfliessen durfte.”

Camponotus (Colobopsis) vitreus (F. Smith)
Emery, 1899:— Un grado minore, ma pure ben marcato d’ipocefalia
si osserva. . . Perd, se si prescinde dalla forma breve e tozza e dalla
posizione del capo, queste larve non differiscono notevolmente da quelle
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delle altfe Camponotinae. Le mandibole sono piccole e quasi inter-
amerite nascoste nell’interno della bocca; le mascelle e il labbro inferiore
hanno forma ritondata; le sporgenze coniche, due per ciascuna mascella
e un paio solo nel labbro inferiore, sono minute e semplici. . . . I1 C.
vitreus non forma bozzolo per metamorfosarsi; le sue pupe sono nude”
(p. 7). PL 11, Fig. 11a, larvae in side view; b, head in side view, enlarged;
¢, head in anterior view, enlarged. (Figures b and ¢ repeated by
Escherich, 1906, Fig. 31, and 1917, Fig. 37B.)

Camponotus (Colobopsis) schmitzi Stircke

Starcke, 1933: ‘‘Stature ordinaire des larves de Camponotus,
cylindrique, étendue, extrémité craniale courbée de presqu’en demicercle
jusque 90 degrés. Extrémité caudale projetée un peu du cété ventral,
soutenant l'orifice anal. Chaetotaxie. Comme je ne connais pas la
larve d’autres Colobopsis, je compare avec Camponoius herculeanus.
La chaetotaxie des Camponotus comprend: (1) des acrochétes longues,
bifurquées ou bifides jusque muitifides, placées derisément; (2) des
oncochétes trés longues, simples, a leur extrémité courbées en crosse.
Cette chaetotaxie se retrouve chez C. schmitzi, avec quelques traits
particuliers cependant. Les acrochétes ont leur solidité normale
seulement aux extrémités craniales et caudales, sur le reste du corps ils
sont fort minces, & trongon court et fin, se ramifiant en filaments raides
mais trés fins et dont les extrémités sont si fines qu’on les décéle seule-
ment en employant les objectifs d’'immersion. Quelque-fois ces fila-
ments sont capricieusement frisés, comme des chambriéres. Tandis que,
dans C. herculeanus, seulement sur la téte ces acrochétes & chambriéres
sont remplacées par des acrochétes plus courtes, ramifiées en tronc
d’arbre bombardé, ou bien bifurquées ou bifides, dans C. schmitzi c’est
aussi prés de 'extrémité caudale qu’on trouve cette forme-l1a et méme
des acrochétes simples, présentent cependant, comme celles de la téte, a
leurs sommets des traces de ramification multiple ou de la dentelure
irréguliére, visibles a I'immersion. Ces acrochétes en hydre ou en tronc
ramifié d’arbre bombardé de Vextrémité caudale sont beaucoup plus
solides que les autres. Chez C. herculeanus les acrochétes de la téte sont
pour la plupart encore distinctement et longuement bifurquées et longues
comme la moitié de la téte, & l'exception de quelques-unes, surtout
situées sur le clypéus et les parties buccales. Les oncochétes sont
chez C. schmitzi aussi plus minces et plus flexibles (que chez herculeanus),
en chambriére elles aussi; elles ne possédent pas I'extrémité en crosse.
A remarquer est encore qu’'on trouve sur le prothorax parmi les acro-
chétes courtes et multifides ou ramifiées quelques acrochétes longues,
simples, minces et trés raides. En somme les poils sont chez la larve
de C. schmitzi particuliérement courts et flexibles, ce qu’on pourrait
considerer comme une adaption aux nids dans les tiges creuses. Piéces
buccales. Mandibules d’'un point de vue frontal, peu projetées, armées
d’une dent, terminale, obtuse et un peu crochue en bec de hibou. (Chez
C. herculeanus la mandibule est grande et 4 dents multiples disposées
en scie). Le plan dorsal porte une vingtaine de papilles solides, un peu
pointues. Les sommets des papilles situées au bord interne, font un
peu saillie, comme des dents fines et obtuses. Le plan inférieur porte
aussi des rugosités régulieéres. La moitié postérieure porte dessous du
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cOté interne un systéme de rides trés fines et paraléles qui s'étendent
sur les deux ailes dans lesquelles la basis de la marndibule se prolonge
en haut et en bas. La mandibule posséde ainsi la forme d’une pyramide
trilatérale A plans excavés et partout munis de dents resp. rugosités,
aptes a broyer. M awilles assez sveltes, tours & sensilles toutes les deux
d’égale hauteur et de force égale, hautes, surpassant les mandibules.
Le plan dorsal des maxilles montre sur sa moitié distale également des
plis irréguliers. Cette rugosité des maxilles se rencontre rarement.
Labrum irés particulier. Ses bords droit et gauche sont largement
durcis par une bande brune irréguliére de chitine, montrant quatre ou
cinq rides longitudinales fines. Contre ce renfort le plan supérieur de la
mandibule peut frotter. Le bord antérieur présente une deuxiéme
particularité: il porte auprés du milieu deux papilles a sensilles de chaque
cOté, munies chacune d’un fort nerf sensible avec apparatus ganglion-
naire. Je n’al jamais remarqué ces papilles-1a chez les autres larves de
fourmis, qui les possédent seulement sur le labium, une de chaque
cOté, ce qui est d’ailleurs également le cas chez C. schmitzi. On peut
supposer pue l'innervation sensible extraordinaire du labrum chez C.
schmitzi se rapporte a sa fonction d'apparat broyeur chez cette espece.
Les courts muscles clipéo-labraux médians sont fortement développés.
Labium n'offre rien d’extraordinaire.. . Trophorhinium extraordi-
nairement développé; plis inclinés vers 'extérieur, sa prolongeant un peu
sur la maxille. Dessous du labrum avec quelques plis semblables,
également inclinés en avant’ (pp. 30-31). Internal anatomy p. 31.
Photomicrographs of larva [semipupa ?] in profile, Fig. 4; of anterior end
of same enlarged, Fig. 5; of labrum, Fig. 6; of the “bord chitineuse du
labrum,”” Fig. 7; of the mouth parts in side view, Fig. 8 [the outline of
the mandible seems to be inaccurate]; of mouth par:s in anterior view,
Fig. 9; of an antenna, Fig. 10; of “‘trophorhinium” [hypopharynx ?] in
profile, Fig. 11; hypopharynx, Fig. 12; “fines rides du plan inférieur de
la mandibule”’ [hypopharynx?], Fig. 13.

Camponotus (Colobopsis) sp.

Hutchins (1935, p. 172) described the larvae as ‘' white and spindle-
shaped, smaller at one end than the other.”

Subgenus Myrmamblys Forel
Camponotus (Myrmamblys) vividus (F. Smith)

Similar to noveboracensis except as follows: head hairs about half
as numerous; anterior surface of labrum with about 12 hairs and (on or
near the ventral border) 12 sensilla; distal half of mandibles narrower
and straight. (Material studied: damaged integuments of five heads
and a part of one body from the Congo.)

Subgenus Myrmaphaenus Emery

Camponotus (Myrmaphaenus) novogranadensis Mayr
Plate V, fig. 14
Similar to mnoveboracensis except as follows: Praesaepium better

developed and apparently permanent; the posterior half of the ventral
surface of abdominal somite IT is raised to form a transverse welt and,
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on either side, ridges from this welt extend forward to form the sides
of the praesaepium. The floor of the praesaepium (and also the ventral
surface of the first abdominal somite and of the thorax) is furnished
with short transverse rows of minute spinules. Only about seven
differentiated somites. Body hairs 2 to 4-branched, length 0.036-0.12
mm, a few with alveolus and articular membrane; no uncinate hairs.
Head hairs shorter. Anterior surface of labrum with seven or eight
hairs and about ten sensilla; six projecting sensilla on the ventral border.
Maxillary palp longer and conical, with four apical and one lateral
sensilla; galea digitiform, with two apical sensilla. (Material studied:
numerous larvae from the Panama Canal Zone.)

In the newly hatched larva (length about 1 mm; the egg is 0.75 mm
long) the thorax and abdominal somites I, II, VIII, IX and X bear
many l-hooked uncinate hairs (about 0.072 mm long), which have
alveoli and articular membranes; these somites are also moderately
well supplied with shorter (0.018-0.054 mm) 1 to 4-branched hairs,
some with, some without alveoli and articular membranes. Abdominal
somites ITI-VII are nearly naked but do have a few short (0.027-0.054
mm) simple hairs, which have alveoli and articular membranes. The
five anterior somites are more distinct than the others. Most head
hairs are uncinate, with denticulate shaft, about 0.072 mm long; there
are also a few 1 to 3-branched hairs, about 0.05 mm long; all head
hairs have alveoli and articular membranes.

Subgenus Myrmentoma Forel

Camponotus (Myrmentoma) nearcticus Emery
(Plate V, figs. 15-16)

Similar to noveboracensis except for the following details: Prae-
saepium as in mnovogranadensis. About six differentiated somites.
Body hairs shorter (0.035-0.07 mm); no uncinate hairs on abdominal
somites IX and X; uncinate hairs and a few of the branched hairs
with alveolus and articular membrane. Head hairs shorter (0.054-0.1
mm) ; mostly simple and whip-like; a few 2-branched. Anterior surface
of labrum with about ten hairs and six small sensilla; ventral border
with six projecting sensilla. (Material studied: numerous larvae
from Texas.)

Subgenus Myrmeurynota Forel

Camponotus (Myrmeurynota) linnaei Forel

Similar to wnoveboracensis except for the following details: Prae-
saepium similar to that eof novogramadensis. Branched body hairs
shorter (0.054-0.072 mm), without alveolus or articular membrane;
on abdominal somites VIII-X about a third of the hairs are denticulate
and 0.07-0.1 mm long; all other somites have each a few denticulate
hairs about 0.08 mm long; a few of the denticulate hairs have alveolus
and articular membrane; apparently no uncinate hairs. Craniiith
transversely subelliptical in anterior view. Head hairs more numerous;
of two types: (1) 2 to 3-branched, about 0.035 mm long and (2) denti-
culate, about 0.07 mm long. Anterior surface of labrum with eight
hairs and four small sensilla; ventral border with six projecting sensilla.
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Maxillary palp a subcone bearing four apical and one lateral sensilla;
galea finger-like. (Material studied: several larvae from Panama and
from the Panama Canal Zone.)

Subgenus Myrmobrachys Forel

Camponotus (Myrmobrachys) planatus Roger

Similar to noveboracensis except for the following details: Prae-
saepium similar to that of novogranadensis. Body hairs of three types:
(1) mostly 2 to 4-branched, 0.036-0.13 mm, without alveolus and
articular membrane; (2) the thoracic and abdominal somites VIII-X
have each a few denticulate hairs, about 0.09 mm long; (3) on each
of the other abdominal somites there are a few uncinate hairs, about
0.16 mm long; types (2) and (3) have alveoli and articular membranes.
Head hairs of three types: (1) simple, (2) denticulate, and (3) 2 to 3-
branched; 0.035-0.1 mm long. Anterior surface of labrum with ten
hairs and 2 to 4 small sensilla; ventral border with six projecting
sensilla. Maxillary palp a cone, with four apical and one lateral sensilla;
galea finger-like, with two apical sensilla. (Material studied: numerous
larvae from Cuba.)

Camponotus (Myrmobrachys) brevis obscurifrons Santschi

Similar to planatus. (Material studied: numerous larvae from
the Panama Canal Zone.)

Camponotus (Myrmobrachys) canescens Mayr
Similar to planatus. (Material studied: several larvae from Panama)

Camponotus (Myrmobrachys) formiciformis Forel

Wheeler, 1915, p. 332:—*“ Although I did not see the larvae in the
act of being used as shuttles in the construction of the [silken] nest,
there can be no doubt that they are thus employed. The pupae were
all enclosed in white cocoons like those of other small species of Campo-
notus.”’  The workers are monomorphic; see under senex below.

Camponotus (Myrmobrachys) senex (F. Smith)

Forel (1905, p. 170), referring to this species and its subspecies
textor Forel:—‘‘Die Ameisen bauten weitere Nebennester, indem sie
ihre spinnenden Larven im Maul hielten, und dieselben in Zick-Zack-
Linie hin und her bewegten, sodass von innen heraus das feine und
dichte Gewebe entstand und, Ginge und Kammern bildend, immer
weiter ausgedehnt wurde.” (Referred to by Bischoff, 1927, pp. 304—
305; Brun, 1924, p. 57; Emery, 1925, p. 162; Forel, 1923, pp. 99-100 =
1928, Vol. II, pp. 281-282; Wheeler, 1915, p. 331.) Wheeler also
stated that the workers were ‘practically monomorphic, so that it
would seem that the habit of employing the larvae for spinning the nest
tends to make them develop into adults of uniform stature and shape.
It is not easy to understand why this should follow.” (p. 332). ‘‘More
mature larvae are used as shuttles and the cocoon-spinning instincts
have not been suppressed’” (p. 333).
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Camponotus (Myrmobrachys) zoc Forel

Similar to planaius. (Material studied: numerous larvae from
the Panama Canal Zone.)

Subgenus Myrmocladoecus Wheeler

Camponotus (Myrmocladoecus) latangulus Roger

Similar to noveboracensis except for the following details: Body
hairs of three types: (1) mostly 2 to 4-branched, 0.054-0.09 mm long;
(2) simple, 0.07-0.09 mm long, a few on each thoracic somite and many
on abdominal somites VIII-X; (3) one-hooked uncinate hairs, about
0.19 mm long, a few on the dorsa of each of the abdominal somites
I-VII; alveolus and articular membrane present in the second and
third types. Head hairs short (0.054-0.08 mm); of two types: (1)
simple and (2) bifid. Anterior surface of labrum with nine hairs and
four small sensilla; ventral border with six projecting sensilla. Maxil-
lary palp digitiform, with four apical and one lateral sensilla; galea
digitiform with two apical sensilla. (Material studied: four damaged
integuments from British Guiana.)

Subgenus Myrmophyma Forel
Camponotus (Myrmophyma) aeniopilosus Mayr

Similar to noveboracensis except as follows: Praesaepium similar to
that in novogranadensis. Body hairs of two types; (1) mostly 2 to 4-
branched, 0.054-0.07 mm long, without alveolus and articular mem-
brane; (2) on each somite are a few longer hairs (0.11-0.16 mm),which
are simple, branched or denticulate and have aveoli and articular
membranes. Head hairs more numerous, shorter (0.054-0.09 mm)
and of three types: (1) simple, (2) denticulate, (3) 2 to 3-branched.
Anterior surface of labrum with ten hairs and ten sensilla; ventral
border with four projecting sensilla. Apical tooth of mandible more
slender and unearly twice as long. Maxillary palp a frustum bearing
four apical and one lateral sensilla; galea digitiform. (Material studied:
three integuments from Queensland.)

Camponotus (Myrmophyma) claripes piperatus Wheeler
Wheeler (1933b) described a mermithergate of this ant and inferred
that the ant larva had been parasitized by the nematode larva.

Subgenus Myrmosphincta Forel
Camponotus (Myrmosphincta) sexguttatus (Fabricius)

Similar to noveboracensis except for the following details: Prae-
saepium similar to that in novogramadensis. Body hairs of six types:
mostly (1) 2 to 4-branched, 0.036-0.054 mm long; a few (2) simple
or (3) denticulate hairs which are 0.07-0.1 mm long; a few (4) simple
or (5) denticulate hairs, 0.11-0.16 mm long, on thorax and abdominal
somite I and VIII-X; (6) a few uncinate hairs, 0.11-0.16 mm long,
on abdominal somites II-VII; types (1), (2), and (3) do not have alveolus
and articular membrane, the other types have these structures. Head
hairs shorter (0.036-0.13 mm), of three types: (1) simple, (2) denticulate,
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(3) 2 to 3-branched. Anterior surface of labrum with eight hairs and
four small sensilla; ventral border with six projecting sensilla. Maxil-
lary palp digitiform, with three apical and two lateral sensilla. (Mate-
rial studied: numerous larvae from Puerto Rico, British Guiana and
the Panama Canal Zone.)

Subgenus Myrmothrix Forel
Camponotus (Myrmothrix) abdominalis (Fabricius)

Similar to mnoveboracensis except in the following details: Prae-
saepium similar to that in novogranadensis. Body hairs of two types: (1)
mostly 2-to 7-branched, about 0.07 mm long; (2) denticulate hairs, about
half as numerous, 0.072-0.11 mm long; all without alveolus or articular
membrane. Head hairs of two types: (1) mostly denticulate, 0.07-
0.16 mm long; (2) about six 3 to 4-branched hairs, about 0.07 mm long.
Anterior surface of labrum with ten hairs and eight sensilla; ventral
border with six projecting sensilla. Maxillary palp digitiform, with
three apical and two subapical sensilla; galea digitiform. (Material
studied: several larvae from the Panama Canal Zone.)

Camponotus (Myrmothrix) abdominalis stercorarius Forel

Very similar to abdominalis, but with the body hairs slightly longer
(0.07-0.18 mm). and the head hairs slightly shorter (0.05-0.11 mm)
and somewhat more numerous. (Material studied: numerous larvae
from Panama.)

Wheeler (19330) described a mermithergate of this ant and inferred
that the larva had been parasitized by the nematode larva.

Subgenus Myrmotrema Forel

Camponotus (Myrmotrema) foraminosus Forel
Similar to noveboracensis except as follows: Praesaepium similar -
to that of movogranadensis. Body hairs of three types; (1) mostly
2 to 4-branched, 0.054-0.07 mm long, without alveolus and articular
membrane; (2) a few longer hairs (about 0.1 mm) on the thorax and
abdominal somites VIII-X are simple or denticulate or branched; (3)
the few one-hooked uncinate hairs on abdominal somites I-VII are
0.12-0.14 mm long; types (2) and (3) have alveolus and articular
membrane. Head hairs more numerous and of three types: (1) simple,
(2) denticulate and (3) branched. Anterior surface of labrum with
about 11 hairs and two small sensilla; ventral border with six projecting
sensilla. Maxillary palp digitiform, with four apical and one lateral
sensilla; galea digitiform. (Material studied: tkree integuments;
source unknown.)

Subgenus Tanaemyrmex Ashmead

Camponotus (Tanaemyrmex) sansabeanus {Buckley)

Similar to noveboracemnsis except in the following details: Prae-
saepium similar to that in novogranadensis. Body hairs of two types:
(1) 2 to 4-branched, 0.09-0.11 mm long, without alveolus or articular
membrane, the most numerous type; (2) a few 2 to 4-branched, 0.12—
0.14 mm long, with alveolus and articular membrare. Entire integu-
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ment spinulose, the spinules minute and in short transverse rows.
Head hairs shorter (0.07-0.11 mm). Anterior surface of labrum with
11 hairs and six sensilla; ventral border with six projecting sensilla.
Mandibles with the apical tooth distinctly narrower and longer. Maxil-
lary palp with one projecting apical, three subapical and one lateral
sensilla; galea digitiform. (Material studied: numerous larvae from
Oklahoma.) :

Camponotus (Tanaemyrmex) simillimus indianus Forel

Similar to mnoveboracensis except in the following details: Prae-
saepium similar to that in novogrenadensis. Body hairs of three types:
(1) numerous, 2 to 4-branched, 0.07-0.11 mm long; (2) numerous,
simple, 0.11-0.14 mm long; (3) few, denticulate, 0.11-0.19 mm long;
alveolus and articular membrane are lacking except in the longer denti=
culate hairs. Head hairs of three types: (1) simple, (2) denticulate, (3)
branched. Anterior surface of labrum with nine hairs and four sensilla;
ventral border with six projecting sensilla. Maxillary palp digitiform,
with two apical, two subapical and one lateral sensilla; galea digitiform.
(Material studied: numerous larvae from the Panama Canal Zone.)

Camponotus (Tanaemyrmex) aegyptiacus Emery.
“Des mandibules relativement peu développées, des poils ramifiés
sur la téte. L'orifice salivaire est bien visible. Sur le corps, poils
ramifiés particuliers” (Athias-Henriot, 1947, pp. 251-252).

Camponotus (Tanaemyrmex) aethiops (Latreille)

Parker (1932) recorded this ant as the host of Stilbula cynipiformis
Rossi in France. The eucharid larvae were parasitic on the ant larvae
and pupae. An ant larva bearing a planidium is shown in side view in
Fig. 1 on p. 3. This same eucharid has also been reported with these
ants: Camponotus marginatus (Latreille) by Fahringer and Tolg, 1912,
p. 250; Cemponotus maculatus sanctus Forel by Fahringer, 1922;
Camponotus maculatus F. in Dalmatia by Ruschka, 1924, p. 89. Prob-
ably all three are aethiops.

Camponotus (Tanaemyrmex) aethiops concava Forel

Menozzi, 1936:—** Descrivo la larva adulta di questo Camponolus:
Essa & di colore biancastro, col capo ocraceo, le mandibole quasi del
tutto testacee, eccettuato una porzione apicale pilt scura. Setole
biancastre. La forma.generale del corpo & subclaviforme, coi segmenti
tutti distinti. Il capo visto di lato appare molto piit alto che lungo.
Guardato dorsalmente il cranio & ristretto in avanti, col margini laterali
subarrotondati e convergenti anteriormente, il margine posteriore &
cubtroncato, la sua superficie & provvista di numerose setole distribuite
some nella figura citata. Placchette antennali ovali, fornite, ciascuna,
di tre sensilli. Il labbro superiore ha la forma di un semicerchio,
rinforzato per ciascun lato, alla base, da un ispessimento fortemente
chitinizzato, mentre al margine anteriore si trova un gruppo di tre
grosse papille sporgenti oltre il margine stesso. Sulla superficie dorsale
esso & provvisto di otto setolette delle quali, due, poste ai lati ed a meta
della linea mediana longitudinale, mentre le altre sei, divise in due
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gruppi di tre setole, sono collocate immediatamente al disopra delle
papille sopracitate; ventralmente ha diversi sensill. e numerose pro-
duzioni tegumentali spiniformi, i primi distribuiti lungo il margine
anteriore, le altre in quasi tutta la superficie mediana e sublaterale.
le mandibole sono un poco pitt lunghe della loro larghezza prossimale,
di forma triangolare, coll’apice subacuto e alquanto ricurvo verso
I'interno; il margine masticatorio & tagliente e provvisto di una leggera
prominenza odontoide posta alla base del terzo anteriore. ILe mascelle
hanno ognuna quattro setolette, poste posteriormente ed ai lati
dell’appendice distale mascellare e del palpo. Questi € un poco pilt
breve e pilt sottile dell’appendice, del resto di forma simile a quest’-
ultima, ed entrambi forniti all’apice di tre sensilli placoidei. Il labbro
inferiore ¢ sempre pit sporgente del labbro superiore e, come questo,
ha forma semicircolare e fornito di due setolette situate come si vede nella
figura citata. I palpi labiali sono rappresentati ciascuno da un articolo
subconico, molto pilt breve, ma piu grosso, del palpo mascellare, e
provvisti anch’essi all’apice di tre sensilli.  Frai palpi labiali, un poco piit
posteriormente ad essi, sorgono 1 due piccoli tubuli celle filiere. Tutto
il corpo della larva ha una fitta pubescenza formata da peli bifidi, trifidi
0, pitt raramente, quadrifidi. Sistema tracheale olopneustico con 10
paia di spiracoli. Lunghezza della larva adulta mm. 7, 3-7,8” (pp.
301-302). Fig. XVIII, p. 301; larva in side view; head in anterior
view; branched hairs.

Camponotus (Tanaemyrmex) aethiops andria Forel

Menozzi, 1936:—‘ Descrizione della larva adulta:—Forma, colore e
pubescenza eguale a quella della larva del C. aethiops v. concava. 11
cranio visto dal dorso presenta una forma pressapoco simile a quella
della larva ora citata, con setole distribuite come appare nella figura
XIX, 1. Le placchette antennali sono subtriangolari, pitt lunghe che
larghe, ognuna con tre sensilli. Il labbro superiore visto ad un forte
ingrandimento, appare di forma trapezoidale, coi lasi subarrotondati e
rinforzati, ciascuno, da un ispessimento chitinizzato del tutto simile a
quello che si osserva nella larva del C. aethiops v. concava. Dorsalmente,
in avanti, esso € fornito di 8 setole, due submediane, le altre sei sono
divise in due gruppi di tre setole, distribuite fra la setola submediana e
I'ispessimento chitinizzato. Dietro a clascun gruppo di queste setole &
posto un sensillo papilliforme, che non sono riuscito a rintracciare
nella larva del C. aethiops v. concave, mentre in prossimitd del margine
anteriore del labbro, a ciascuno dei lati della linea mediana longitudinale,
si trova un gruppo di tre sensilli placoidei. Ventralmente & provvisto
delle solite formazioni tegumentali e di sensilli, e delle sei grosse papille,
divise in due gruppi di tre, che sporgono oltre il margine anteriore.
Le mandibole sono robuste, pitt lunghe che larghe col margine masti-
catorio, visto dal dorso, semplicemente tagliente e coll’apice ottuso e
leggermente ricurvo verso linterno; ventralmente, nella porzione
mediana, esse presentano una serie di lamine chitinizzate, poste ad
embrice, e delle quali alcune sporgono colla loro punta oltre il margine
masticatorio inferiore, in modo che, viste dal dorso, si potrebbero dire
armate da una serie di piccoli denti. Le mascelle hanno lo stipite
terminato da un grosso mucrone il quale generalmente nella prepara-
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zione in toto del capo rimane nascosto sotto il labbro inferiore: dorsal-
mente esse sono provviste di tre setole, mentre al ventre ne hanno
un numero maggiore e distribuite come si vede nella figura citata.
11 processo distale delle mascelle ed il palpo sono piuttosto gracili, il
primo pilt lungo del secondo e forniti entrambi all’apice di tre sensilli.
Il labbro inferiore e fortemente trasverso e provvisto di 8 setole, delle
quali 6 sparse nella superficie centrale, ed una per ogni lato del margine
anteriore. I palpi labiali sono subcilindrici, poco piti lunghi che larghi
e provvisti all'apice di tre sensilli, simili a quelli dei palpi mascellari.
Tubi delle filiere di forma triangolare e connessi tra di loro da una
sottile banderella sclerificata. Lunghezza della larva matura mm.
7, 5-8" (pp. 302-303). Fig. XIX, p. 303: head in anterior view; labrum
in anterior view; mandible in posterior view; maxillae and labium
in posterior view; labium in anterior view.

Camponotus (Tanaemyrmex) compressus foleyi Santschi

Athias-Henriot, 1947: internal anatomy—opp. 253, 254, 256, 260,
263, 264 and 266 and Fig. 4 on p. 262, “Surtout carnivore” (p. 260).

Camponotus (Tanaemyrmex) consobrinus Erichson

Wheeler (19335) described mermithergates of this ant and inferred
that the ant larvae had been parasitized by the nematode larvae.

Camponotus (Tanaemyrmex) fumidus vittata Forel

““Die alteren Larven sind von einem dichten Pelz verzweigter Haare
bedeckt, der dem ersten Larvenstadium noch fehlt” (Eidmann, 1936, p.
93).

Camponotus (Tanaemyrmex) pompeius cassius Wheeler
Wheeler (1928b and 19295) described a mermithergate of this ant
and inferred that its larva had been parasitized by the nematode larva.

Camponotus (Tanaemyrmex) punctulatus minutior Forel

Wheeler (19296 and 19338) described a mermithergate of this ant
and inferred that its larva had been parasitized by the nematode larva.

Camponotus (Tanaemyrmex) sylvaticus barbaricus Emery

Athias-Henriot, 1947:—‘‘Le corps de la larve est allongé et présente
une courbure trés accentuée au niveau du troisiéme segment thoracique,
de sorte que la téte et une bonne partie du thorax sont replides et
appliquées contre la face ventrale de 'abdomen. La téte est bien
différenciée, relativement volumineuse, massive. Les mandibules
sont trés développées. On peut y distinguer deux parties: [1] Une
zone masticatrice incolore ou peu colorée, portant de fortes dents sur
son bord interne. Ces dents sont émoussées, mais sont pourvues sur
un cbdté de fines denticulations pectinées. [2] Le bord externe trés
épais, arqué, pointu, coloré en brun; il se sépare en deux branches
insérées profondément dans la téte. Du niveau de la base de cette
‘mandibule, de chaque c6té, partent des lames chitineuses striées qui
forment une vofite pharyngienne (épipharynx). Les maxilles sont des
mamelons peu proéminents portant deux grands palpes. Le labium
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porte lorifice salivaire médian et deux petits palpes. Au niveau de la
bouche, on voit des ornementations particuliéres, qui se continuent par
le plancher du pharynx. Clest alors I’hypopharynx. Toute la téte
porte des macrochétes simples, peu nombreux. Les anneaux thor-
aciques et abdominaux (7) sont bien visibles et séparés par des con-
strictions. Tout le corps porte des macrochétes simples, nombreux,
et le thorax, des macrochétes ramifiés” (pp. 250-251). Internal
anatomy: pages 257, 260, 263 and 264, ‘‘Surtout carnivore’’ (p. 260).

Gantes, 1949:—“Ce sont de trés grosses larves, dépassant 1 cm.,
mais les jeunes larves n’ont que 2 mm. L’aspect général du corps est
celul de Plagiolepis, plus massif cependant que les trois précédents.
Le corps est recouvert de poils ramifiés surtout, les poils simples sont
plus rares: 1. Poils ramifiés mesurant 0 mm. 116; ils s’élévent au-
dessus de la peau par un tronc court et épais divisé en 2 ou 3 troncs sec-
ondaires qui a leur tour donnent des branches trés fines & 'extrémité. Ces
poils, vers le bout de 'abdomen, sont en rangs trensversaux et longi-
tudinaux. 2. Poils simples, raides, 1égérement arqués, de 0 mm. 073,
clairsemés sur tout le corps. La téte est massive, méme forme que
chez Plagiolepis, avec labre & un seul lobe qui porte huit poils dorsale-
ment: trois presque vers le milieu et en avant et un en arriére pour
chaque moitié. Ventralement sur le bord antérierr, on a six papilles
sensorielles & une sensille chacune: au milieu sont les deux plus hautes et
diminuent de chaque c6té. Les mandibules sont grandes, 0 mm. 147:
ce sont des triangles massifs dont la base s’insére dans la téte et I'apex
se termine par une pointe émoussée; convexes extérieurement, légére-
ment creusées A la partie interne qui est garnie de dents émoussées en
rangs verticaux. Les autres piéces buccales n'ont rien de particulier.
La téte est recouverte de poils ramifiés dont le trcne principal s'éléve
plus haut avant de se diviser en quatre branches au plus. Ils mesurent
0 mm. 119. Chez une jeune larve, on trouve des poils en crosse de 0
mm. 161 de long, répartis dorsalement sur les segments abdominaux.
Sur la téte on trouve des poils simples, trés longs, 0 mm. 124, des poils
bifurqués plus courts, 0 mm. 069. Les mandibues, de 0 mm. 064,
sont trés claires, plus massives et n’ont qu'une rangée de dents émous-
sées” (p. 78). PL II, fig. IV: labrum, mandible and hairs.

Genus Calomyrmex Emery
Cranium transversely subelliptical in antericr view. Antennae
moderately large. Gula spinulose. Head hairs moderately long.
Mandibles with numerous longitudinal ridges, some of which bear
minute spinules. Maxillary palp a tall frustum; galea similar. Labial
palp a low knob.

Calomyrmex albopilosus (Mayr)
Plate VI, figs. 1-6

Body shape probably as in Camponotus s. str. Praesaepium probably
more like that of C. (Myrmaphaenus) novogranadensis. Body densely
and uniformly covered with short hairs, except on the ventral surface
of the thorax and abdominal somites I and IT where they become sparse.
Hairs of four types: (1) 1 to 7-branched, the simple hairs restricted
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to the ventral surface of the thorax and abdominal somites I and II,
length 0.09-0.13 mm, without alveolus and articular membrane, the
most numerous type; (2) 2 to 4-branched, ketss about 0.13 mm long,
a few on the thorax and abdominal somite I, with alveolus and arti-
cular membrane; (3) a few denticulate, about 0.2 mm long, on abdo-
minal somites VII-X, with alveolus and articular membrane; (4) a
few one-hooked uncinate hairs on abdominal somite II-VI, about 0.29
mm long, with alveolus and articular membrane. Integument of
abdominal somite X and ventral surface of thorax and abdominal
somites I and II spinulose, the spinules minute and in short transverse
rows. Cranium transversely subelliptical in anterior view, breadth
1.5X the length; gula with short transverse rows of minute spinules.
Head hairs numerous, moderately long (0.054-0.13 mm), mostly simple,
a few 2-branched, with alveolus and articular membrane; naked area
conspicuous in the form of an inverted V. Antennae with three sensilla
each. Labrum subparabolic in anterior view; breadth (at base) 1.4X
the length; anterior surface with eight simple hairs and four semsilla;
ventral border with six slightly projecting sensilla; posterior surface
spinulose, the spinules minute and arranged in rows which radiate
from the dorsolateral angles, the rows continuous near the base but
broken distally; posterior surface with about 20 sensilla; chiloscleres
present. Mandibles rather small; moderately sclerotized; subtriangular
in anterior view; basal third broad, somewhat thick and wedge-shaped;
distal two-thirds thin and blade-like; apical tooth smooth, round-
pointed and curved medially; lateral outline saddle-shaped; middle
half of mesal border denticulate; anterior and posterior surfaces
roughened with numerous longitudinal ridges, on some of which are
mounted minute spinules. Maxillae swollen ventrolaterally; apex in
the form of a cone which is directed medially; mesal surface spinulose,
spinules minute and in short longitudinal rows; palp a tall frustum,
with four apical and one lateral sensilla; galea a taller frustum with
two apical sensilla. Labium with the anterior surface spinulose, the
spinules minute and in short transverse rows; palp a low peg, with
five sensilla; opening of sericteries wide and salient, with two projections.
Hypopharynx densely spinulose, the spinules arranged in subtransverse
rows, the rows grouped in two subtriangles which have their bases
near the middle. (Material studied: three damaged integuments
from Queensland.) )

Calomyrmex splendidus purpureus (Mayr)

Brues (1934, p. 207) recorded Schizaspidia calomyrmecis Brues
“still enclosed in the cocoon’ of this ant from West Australia; the
eucharid larvae were probably parasitic on the ant larvae.

Genus Dendromyrmex Emery

Uncinate hairs lacking. Cranium transversely subelliptical in
anterior view. Antennae small. Head hairs moderately long. Man-
dibles with numerous longitudinal and transverse ridges, some of which
bear minute spinules. Maxillary palp a tall frustum; galea finger-like.
Labial palp a skewed peg.
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Dendromyrmex fabricii pictus Wheeler
Plate VI, figs. 7-11

Body-shape probably as in Camponotus s. str. Praesaepium probably
more like that of C. (Myrmaphaenus) novogranadensis. Body densely and
uniformly covered with short hairs except on the ventral surface of
the thorax and abdominal somites I and II where they become sparse.
Hairs of three types: (1) 2 to 4-branched, 0.09-0.".3 mm long, without
alveolus or articular membrane, the most numerous type; (2) a few
2-branched hairs on each thoracic somite, about 0.11 mm long, with
alveolus and articular membrane; (3) a few siraple slightly curved
hairs on each abdominal somite, about 0.14 mm long, with alveolus
and articular membrane. Integument of the posterior abdominal
somites and of the ventral surface of the thorax and abdominal sornites
I and II with minute spinules in short transverse rows. Cranium
transversely subelliptical, breadth 1.4X the length. Head hairs
numerous, moderately long (0.054-0.14 mm), mostly denticulate, a
few branched; with alveolus and articular merabrane; naked area
conspicuous in the form of an inverted V. Antennae small, each
mounted on a low convexity and bearing three sensilla. Labrum sub-
parabolic in anterior view; breadth (at base) 1.5x the length; anterior
surface with seven simple hairs and eight small sensilla; ventral border
with six projecting sensilla; posterior surface spinulose, the spinules
minute and in rows which radiate from the dorsolateral angles, the
rows continuous near the base but broken distally; posterior surface
with about 20 sensilla; chiloscleres present. Mandibles rather small
and moderately sclerotized; basal third somewhet thick and wedge-
shaped; distal two-thirds thin and blade-like; apical tooth short, smooth,
round-pointed and curved medially; lateral outline saddle-shaped;
middle half of mesal border denticulate; anterior and posterior surfaces
with numerous longitudinal and subtransverse ridges, some of which
bear minute spinules. Maxillae swollen ventrolaterally; apex in the
form of a cone which is directed medially; mesal surface spinulose,

EXPLANATION OF PLATE VI

Calomyrmex albopilosus (Mayr). Fic. 1. Head in anterior view, X40.
F16. 2. Branched body hair, X185. Fic. 3. Left mandible in anterior view,
X118. Fics. 4-6. Three body hairs with alveolus and articular membrane,
X 185. ’

Dendromyrmex fabricii pictus Wheeler. Fig. 7. Branched body hair, <235.
Fi16s. 8 and 9. Two body hairs with alveolus and articular membrane, X235.
Fi16. 10. Head in anterior view, X40. Fic. 11. Right mandible in anterior
view, X118. )

Polyrhachis (Chariomyrma) hookeri Lowne. Fic. 12. Head in anterior view,
X44. Fic. 13. Denticulate hair, X185. Fi1g. 14. Branched body hair, X185.
Fic. 15. The same in edge view, XI185. Fic. 16. Simple body hair, X185,
Fi1G. 17. Larva in side view (hairs omitted), X10. Fi1c. 18. Left mandible in
anterior view, X 118.

Polyrhachis (Myrma) gagates F. Smith. Fics. 19-22. Four body hairs, X95.

Echinopla sp. Fic. 23. Head in anterior view, X36. Fic. 24. Denticulate
body hair, X235. Fic. 25. Right mandible in anterior view, X118. Fic. 26.
Branched body hair, X235; F16. 27. Larva in side view (hairs omitted), X10.
F1G. 28. Uncinate body hair, X235.
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the spinules minute and in short longitudinal rows; palp an elongate
frustum, with two apical, two subapical and one lateral sensilla; galea
finger-like, with two apical sensilla. Labium with anterior and posterior
surfaces roughened with short transverse rows of minute spinules;
palp a skewed peg bearing four apical and one lateral sensilla; opening
of sericteries wide and salient, with two projections. Hypopharynx
densely spinulose, the spinules minute and arranged in subtransverse
rows, the rows grouped in two subtriangles which have their bases
near the middle. (Material studied: three damaged integuments
from Brazil.)

Genus Echinopla F. Smith

Abdomen (except somite I) subellipsoidal and rather stout; diameter
greatest at the sixth abdominal somite; tapering but slightly toward
the anterior end and more rapidly toward the posterior end. Anus
terminal with a conspicuous posterior lip. Cranium subtrapezoidal
in anterior view, narrowed below, with the corsal angles broadly
rounded. Antennae small. Head hairs rather short. Mandibles
with numerous longitudinal ridges, some of which bear minute spinules.
Maxillary palp a slender subcone, as long as the galea, which is finger-
like. Labial palp a short peg.

Echinopla sp.
Plate VI, figs. 23-28

Thorax and first abdominal somite forming a short stout neck,
which is sharply marked off from the rest of the abdomen and which is
strongly curved ventrally. Rest of abdomen subellipsoidal and rather
stout; diameter greatest at the sixth abdominal somite; tapering but
slightly toward the anterior end and more rapidlv toward the posterior
end. Praesaepium well developed and appareatly permanent;; the
posterior half of abdominal somite II is raised to form a transverse
welt and, on either side, ridges extend forward from this welt to form
the sides of the praesaepium. The floor of the praesaepium (and
also the ventral surface of the first abdominal somite and of the thorax)
is furnished with short transverse rows of minute spinules. Posterior
end rounded; anus terminal, with a conspicuous posterior lip. Thir-
teen differentiated somites. Body densely and uniformly covered
with short hairs, except on the ventral surface of the thorax and ab-
dominal somites I and II where they become sparse. Hairs of three
types: (1) 4 to 6-branched, 0.09-0.12 mm long, without alveolus and
articular membrane, the most abundant type; (2) denticulate, 0.11-
0.19 mm long, with alveolus and articular membrane, most numerous
on the prothorax and abdominal somites VIII-3(; (3) long (about 0.3
mm) one-hooked uncinate hairs, with alveolus and articular membrane,
a few each on the dorsal and lateral surfaces of abdominal somites
II-V. Cranium subtrapezoidal in anterior view but with the dorsal
angles broadly rounded; narrowed ventrally; breadth 1.4X the length.
Head hairs rather short (0.054-0.11 mm); numerous; of three types-(1)
simple, (2) denticulate, (3) 2 to 4-branched; alveolus and articular
membrane present. Antennae small, mounted on low convexities,
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with three sensilla each. Labrum subparabolic in anterior view;
anterior surface with seven short simple hairs and six sensilla; ventral
border with six projecting sensilla; posterior surface spinulose, the
spinules minute and arranged in rows which radiate from the dorso-
lateral angles, the rows continuous near the base but broken distally;
posterior surface with about 20 sensilla; chiloscleres present. Mandibles
rather small; moderately sclerotized; subtriangular in anterior view,
basal third broad, somewhat thick; distal two-thirds thin, blade-like
and slightly curved anteriorly; apical tooth smooth round-pointed and
curved medially; lateral outline saddle-shaped; middle half of mesal
border denticulate; anterior and posterior surfaces with longitudinal
ridges, some of which bear minute spinules. Maxillae swollen ventro-
laterally; apex in the form of a cone which is directed medially; mesal
surface with minute spinules in longitudinal rows; palp a slender subcone
as long as the galea, with two apical and three lateral sensilla; galea
digitiform, with two apical sensilla. Labium with the anterior surface
spinulose, the spinules minute and in short transverse rows; palp a
short peg bearing five sensilla. Hypopharynx densely spinulose, the
spinules arranged in subtransverse rows, the rows grouped in two sub-
triangles which have their bases near the middle. (Material studied;
12 larvae labelled ‘“Lampongs, Wai Lima, S. Sumatra, Karny
& Siebers.’’) '

Genus Polyrhachis F. Smith

Cranium subtrapezoidal in anterior view, narrowed above. Anten-
nae small. Gula spinulose. Head hairs moderately long. Mandibles
with only a few longitudinal ridges, some of which bear minute spinules.
Maxillary palp a stout-based skewed peg; galea a tall frustum. Labial
palp a low knob. '

Bischoff (1927, p. 303) and Brun (1924, p. 57) referred briefly to
the employment of larvae in producing the silk used in the construction
of the nest.

Emery, 1925:— “En général, les Polyrhachis construisent leurs nids
dans le feuillage des arbres, quelques espéces dans la terre ou dans les
tronc morts. La soie filée par les larves est un élément essentiel dans
leur confection, soit pour assembler les feuilles dont est composé le

volumineux nid multiloculaire de P. dives,. . . . soit pour servir de
trame 4 des nids petits et uniloculaires de nombreuses espéces, qui
sont construits sur ou sous les feuilles. . . P. simplex. . . tapisse

de sole une cavité souterraine’ (p. 176). See also above under the
subfamily.

Karawaiew, 1929, pp. 254-5:—"Der Grad der Entwicklung der
Spinndriisen bei den Polyrhackis-Arten gibt uns meines Erachtens in
samtlichen untersuchten Fillen einen tatsichlichen indirekten Bewelis,
dass es wirklich Weberameisen sind, hatten wir in den einzelnen Fallen
auch nicht direkte Beobachtungen.”

Wheeler, 1915:—The larvae of the subgenus Cyrtomyrma ‘‘though
actively sericiparous in the construction of the nest, no longer spin a
pupal envelope.” (p. 331). In Polyrhachis ‘‘ (excepting the species
of Cyrtomyrma) more mature larvae are used as shuttles and the cocoon-
spinning instincts have not been suppressed’ (p. 333).
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Subgenus Chariomyrma Forel

Polyrhachis (Chariomyrma) hookeri Lowne
Plate VI, figs. 12-18

Thorax and first abdominal somite forming a short stout neck,
which is sharply marked off from the rest of the abdomen and which is
strongly curved ventrally. Rest of the abdomen elongate-subellipsoi-
dal; diameter greatest at the fifth and sixth abdominal somites, de-
creasing but slightly toward either end. Adjacent to the head the
prothorax bears a ventral swelling. Lateral longitudinal welts feebly
developed. Praesaepium well developed and apparently permanent;
the posterior half of abdominal somite II is raised to form a transverse
welt and, on either side, ridges extend forward frcm this welt to form
the sides of the praesaepium. The floor of the praesaepium (and
also the whole integument of abdominal somite X and the ventral
surface of the thorax) densely spinulose, the spinules minute and in
transverse rows. Anus subterminal with a conspicuous posterior lip.
Leg vestiges present. Eight to 13 differentiated somites. Body
densely and uniformly covered with short hairs, except on the ventral
surface of the thorax and abdominal somites I and II where they become
sparse. Hairs of three types: (1) 2 to 6-branched, about 0.08 mm long,
the branches whip-like, without alveolus and articular membrane, the
most abundant type;(2) denticulate, about 0.11 mra long, with alveolus
and articular membrane; (3) a few simple hairs about 0.13 mm long,
on the ventral surface of the thorax and abdominal somites I and II,
with alveolus and articular membrane. Head subtrapezoidal in
anterior view, narrowed above, maximum breacth about 1.4X the
length; frons bulging. Head hairs numerous, mcderately long (0.07-
0.11 mm), of three types: (1) simple, (2) denticulate and (3) 2 to 4-
branched; with alveolus and articular membrane; naked area con-
spicuous, in the form of an inverted V. Antennae small, each mounted
on a drumlin-shaped convexity and bearing three (rarely four) sensilla.
Labrum subparabolic in anterior view; anterior surface with eight
short simple hairs and about four sensilla; ventral border with six
projecting sensilla; posterior surface spinulose, “he spinules minute
and arranged in rows which radiate from the dorsolateral angles, the
rows continuous near the base but broken distally; posterior surface
with about 30 sensilla; chiloscleres present.  Mandibles moderately
sclerotized ; subtriangular in anterior view; basal third broad and some-
what thick, distal two-thirds thin, blade-like and slightly curved
anteriorly; apical tooth small, smooth, round-pointed and curved
medially; lateral outline sinuous, not saddle-shaped; middle half of
mesal border denticulate; anterior and posterior surfaces with a few
longitudinal ridges, some of which are spinulose. Maxillae swollen
ventrolaterally; apex in the form of a cone which is directed medially;
all surfaces (except the lateral) roughened with short rows of minute
spinules; palp a frustum, with four apical and one lateral sensilla;
galea a tall frustum, with two apical sensilla. Labium with all surfaces
sparsely spinulose, the spinules minute and in short transverse rows;
palp a low knob bearing five sensilla; opening of sericteries wide and
salient, with two projections. Hypopharynx densely spinulose, the
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spinules arranged in subtransverse rows, the rows grouped in two sub-
triangles which have their bases near the middle. (Material studied:
five larvae and six damaged integuments from New South Wales.)

Polyrhachis (Chariomyrma) jerdoni Forel

Forel (1923, p. 99 = 1928, Vol. II, p. 281) stated that the larvae
were used in weaving the nest.

Subgenus Campomyrma Wheeler

Polyrhachis (Campomyrma) femorata F. Smith

Apparently similar to hookeri except in the following particulars:—

" Body hairs slightly longer. Anterior surface of labrum with about 14

hairs and six sensilla; posterior surface with about 25 sensilla. Apical

tooth of mandible wider and blunter. (Material studied: eight damaged
integuments from New South Wales.)

Subgenus Myrma Billberg

Polyrhachis (Myrma) gagates F. Smith
" Plate VI, figs. 19-22

Apparently similar to hookeri except in the following details:—
Body hairs of four types: (1) 5 to 12-branched, 0.11-0.15 mm long;
(2) denticulate, 0.18-0.3 mm long, the most numerous type; (3) whip-like
hairs, about 0.5 mm long, a few on the ventral surface of the thorax
and abdominal somites I and II; (4) very long (about 1.0 mm) whip-
like hairs on the dorsa of some somites. Entire integument spinulose,
the spinules minute and in shert transverse rows. Head hairs longer
and all denticulate. Anterior surface of labrum with 14 hairs and
ten sensilla. Apical tooth of mandible shorter, wider and blunter.
(Material studied: four damaged integuments from the Congo.)

Polyrachis (Myrma) laboriosa F. Smith

Similar to kookeri except in the following details:—Body hairs of
four types: (1) 12-branched, 0.05-0.1 mm long, the most abundant
type; (2) denticulate hairs, 0.05-0.2 mm long, shortest in the middle
of the body; (3) a few whip-like hairs on the ventral surface of the
thorax and abdominal somites I and II, 0.11-0.35 mm long; (4) a few
whip-like hairs on the dorsa of each of abdominal somites II-VI, about
0.9 mm long. Anterior surface of labrum with 12 hairs and ten sensilla.
Apical tooth of mandible shorter, wider and blunter. (Material studied:
two larvae from the Congo.)

Polyrhachis (Myrma) militaris cupreopubescens Forel

Apparently similar to hookeri except in the following details:i—
Body hairs of four types: (1) 5 to 12-branched. 0.075-0.15 mm long;
(2) denticulate, 0.15-0.26 mm long; (3) whip-like hairs, about 0.23
mm long, a few on the ventral surface of the thorax and abdominal
somites I and II; (4) whip-like hairs, about 1.0 mm long, a few each
on the dorsal surface of abdominal somites II-VII. Head hairs all
long (0.11-0.21 mm) and denticulate. Anterior surface of labrum
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with 16 hairs and four sensilla; ventral border with four projecting
sensilla. (Material studied: four damaged integaments from the
Congo.)

Subgenus Myrmatopa Forel

Polyrhachis (Myrmatopa) sp.

Similar to hookeri except in the following details:—Body hairs
sparser, of four types: (1) simple, 0.036-0.11 mm, fairly uniformly
distributed except on the ventral surface of the thorax and abdominal
somites I and II, without alveolus and articular membrane; the most
abundant type; (2) simple, a few on each somite, atout 0.09 mm long,
with alveolus and articular membrane; (3) denticulate, about 0.054
mm long, a few on abdominal somites VIII-X, with alveolus and
articular membrane; (4) one-hooked uncinate hairs, about 0.15 mm
long, a few each on abdominal somites V-VII, with alveolus and arti- .
cular membrane. Head hairs simple, fewer and shorter (0.035-0.09
mm). Labrum with ten hairs and ten sensilla on the anterior surface.
Mandibles with a wider and blunter apical tooth. (Material studied:
12 larvae from the Philippine Islands).

Young larva:—Length 2 mm. The five anterior somites have
nearly the same diameter; rest of abdomen slightly swollen. Anus
ventral. Head wider than prothorax. Body hairs short, moderately
numerous on the thorax and first two abdominal somites, sparse else-
where. Hairs of three types: (1) short (0.009-0.054 mm) simple spikes,
without alveolus and articular membrane, the most abundant type;
(2) simple spikes, about 0.07 mm long, with alveolus and articular
membrane, a few on each somite; (3) one-hooked uncinate hairs, about
0.11-0.14 mm long, with alveolus and articular membrane, a few each
on the dorsa of abdominal somites ITI-IX. Integument of ventral
surface of thorax and first two abdominal somites and the dorsal surface
of abdominal somites VIII-X spinulose, the spinules minute and in
short transverse rows. Labrum with the chiloscleres feebly developed.
Opening of sericteries represented by two rounded knobs.

Polyrhachis (Myrmatopa) schang Forel
Karawaiew has figured (1929, Fig. 1 on p. 253) a profile enclosing
the spinning glands of what he calls var. parvicella; the glands are
described on page 252.

Subgenus Myrmhopla Forel

Polyrhachis (Myrmhopla) dives F. Smith

Similar to hoakeri except as follows:—Body hairs of four types:
(1) denticulate, 0.054-0.09 mm long, with rather long side branches,
without alveolus and articular membrane, the most abundant type;
(2) denticulate, 0.11-0.18 mm long, with alveolus eénd articular mem-
brane, a few on each somite; (3) one-hooked uncinate hairs about 0.28
mm long, with alveolus and articular membrane, a few on the eighth
abdominal somite; (4) simple hairs, 0.09-0.25 mm long, with alveolus
and articular membrane, a few on the venter of the thorax and abdominal
somites I-III. Head subrectangular in anterior view. Head hairs of
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two types: (1) simple and (2) denticulate. Anterior surface of labrum
with ten hairs and ten sensilla; ventral border with four projecting
sensilla; posterior surface with about 16 sensilla. Apical tooth of
mandible longer and wider. (Material studied: five integuments
from China.)

Young larva:—Length 0.4 mm. Body hairs of three types: (1)
2 to 5-branched hairs, 0.018-0.054 mm long, most numerous on the
thorax, fewer on the abdomen, none on abdominal somites VIII-X; (2)
whip-like hairs, 0.036-0.18 mm long, most abundant and longest on
the dorsa of abdominal somites II-VI; (3) one-hooked uncinate hairs,
0.09-0.18 mm long, on all somites, but most numerous on the thorax
and abdominal somites V-X. Labrum with ten hairs and four sensilla
on anterior surface. Mandible with apical tooth vestigial. Opening
of sericteries represented by a pair of low swellings.

As in Oecophylla, the larvae of this species are used as shuttles to
furnish the silk for weaving the nests and the shelters for Homoptera
(Nebennester). This habit was first reported by Jacobson and Wasmann
(1905) and was referred to again by Jacobson (1907, p. 36), by
Emery (1925, p. 176) and by Forel (1923, p. 101 = 1928, Vol. II, p. 283).

Forel and Jacobson (1909):—The nest entrances were closed at
night by silken webs spun by the larvae (p. 237). The larvae of Oeco-
phylla smargdina were passive; the worker applied the larval mouth
parts to the point where the thread was to be attached. When the
worker of dives held a larva in its mandibles, the head of the latter was
alternately protruded and retracted; consequently the worker held
the larva near the point to which the thread was to be attached (p. 238).

Karawaiew (1929) (Fig. 8 on p. 255).a profile enclosing the spinning
glands of what he called var. rectispina; the glands were discussed on
page 254.

Wheeler, G. C. & E. H. 1924:.—Two females of the eucharid Schiza-
spidia polyrkachicida G. C. & E. H. Wheeler were found in a cocoon
of this ant from the Philippine Islands; presumably the eucharid larvae
had been parasitic on the ant larva.

(Polyrhachis (Myrmhopla) armata (LeGuillou)

Karawaiew figured (1929, Fig. 2 on p. 253) a profile enclosing
spinning glands; the glands were discussed on page 252.

Polyrhachis (Myrmhopla) muelleri Forel

Karawaiew, 1906:—“Von den jungsten Larven dieser Ameise
besass ich eine von 5% mm Linge und eine andere von ungefahr 614
mm. Erstere. . . gehort zu dem orthognathen Typus, ist sichel-
formig gebogen und besitzt. . . 13 deutlich abgegrenzte Segmente

Wir sehen dass die Mundteile im allgemeinen sehr schwach
ausgebﬂdet sind; starker ausgebildet sind nur die zahnartigen, dunkel-
braun aussehenden Mandibeln.. . Die ilbrigen Mundteile glaube ich
deuten zu miussen als Oberlippe. Maxillen, Seitenteile der Unterlippe
mit je einem Paar stumpfer Warzen und Zunge. Die Haut der Larve
ist mit kleinen Harchen dicht bedeckt, welche am Ende je 2-4 haar-
formige Verzweigungen abgeben. Ausser diesen Harchen gibt es aber
auf der Riickenseite noch sparlichere, unregelmissig zerstreute langere
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und dickere etwas wellenartig verlaufende Hafthaare deren Ende wie
ein Hammelhorn eingerollt ist” (p. 371). Fig. 4, larva in side view;
Fig. 5, head in side view; Fig. 6, head in anterior view; Fig. 7, mandibles
and labrum in anterior view; Fig. 8 body hairs. The salivary glands
are described (p. 373) and figured (Fig. 10, repeated by Wheeler, 1910
as Fig. 1244 on p. 222) and referred to by Karawaiew in 1929 (p. 253).

Polyrhachis (Myrmhopla) sexspinosa (Latreille)

Karawaiew figured (1929, Fig. 3 on p. 253) a profile enclosing
spinning glands; the glands were described on page 253.

Polyrhachis (Myrmhopla) simplex Mayr

The larvae are used in nest-weaving just as in Oecophylla. A good
account of this behavior was given by Lefroy and Howlett (1909, p.
232; copied by Dutt, 1912, p. 266). Hingston (1923, pp. 98-103) has
written a long and interesting account of the use of larvae in the con-
struction of byres; ‘‘the pointed head of the larva is made to project
in front; it is very flexible and no doubt sensitive too, and it bends
and turns to affix the thread wherever the worker may require” (p. 99).

Lefroy and Howlett, 1909, Fig. 129 on p. 226, a larva in side view;
repeated by Lefroy, 1923, Fig. 178 on p. 525.

Polyrhachis (Myrmhopla) tibialis F. Smith
Karawaiew figured (1929, fig. 6 on p. 254) a profile enclosing spinning

glands of what he calls var. omemalzs, the glands are discussed on page
254.

Polyrhachis (Myrmhopla) wheeleri Mann

“When the first larvae are hatched, the mother uses their spinning
abilities to line the nest with silk” (Mann, 1948, p. 306).

Subgenus Myrmothrinax Forel

Polyrhachis (Myrmothrinax) frauenfeldi Mayr

Karawaiew has figured (1929, Fig. 4 on p. 254) a profile containing
the spinning glands; the glands are described on page 253.

Subgenus Polyrhachis F. Smith

Polyrhachis (Polyrhachis) lamellidens F. Smith

Yano, 1911:—*Larva long. Short hairs all over the body, growing
in two rows on each somite. Hooked hairs about three times as long
as the short hairs. Dorsal surface of thorax hairy. When young the
larvae have very few hooked hairs. These are of use in hanging the
larvae to the walls of the nest and also in attaching them in the cocoon”
(p. 251, translated from the Japanese). Fig. 12, a arva in side view.

Subgenus?

Polyrkachis (subgenus?) mysitca Karawalew ard P. (subgenus?)
tubifex Karawaiew.—Karawaiew (1929) has figured profiles enclosing
spinning glands (Figs. 7 and 5); the glands are described on pages 254
and 253.
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DISCUSSION

The larvae of the Formicinae do not constitute a homogeneous
group as do the larvae of certain other groups, for example, the Dory-
linae, the Cerapachyinae, the Dolichoderinae and the Attini. This
is perhaps to be expected since they are a much larger group. No
character is distinctive, nor even any small group of characters. Our
characterization of the subfamily includes numerous characters and
many of these involve alternatives. Even then several exceptional
genera are not covered. :

With respect to degrees of specialization formicine larvae may
be grouped thus:—

I. Melophorini—the most generalized; resembling closely the
ponerine Ectatomma.

II. Plagiolepidini, Gesomyrmicini, Gigantiopini, Formicini—inter-
mediate.

IIT. Camponotini—the most specialized as to elaboration of
structure.

IV. Brachymyrmicini, Prenolepidini—transitional from II to V;
the body shape is dolichoderine, but otherwise the anatomy is
formicine.

V. Myrmelachistini, Oecophyllini—the most specialized by reduc-
tion; closely resembling the dolichoderines.

On the basis of larval characters, then, the following phylogenetic
hypothesis might be justified. The Formicinae arose through the
Melophorini from the ponerine Ectatommini. The main stem led
through (or near) the Plagiolepidini, Gesomyrmicini, Gigantiopini and
Formicini to the Camponotini. Side brariches might lead through
(or near) the Brachymyrmicini and Prenolepidini to the Myrme-
lachistini. The Oecophyllini should probably be placed on a spur all
by themselves.

We have found it possible (but not always easy) to characterize
the tribes, as is evidenced by our key. Of all the groups of ant larvae
that we have studied the tribe Camponotini is perhaps the easiest to
characterize, partly because it 1s homogeneous and partly because it
has three unique characters which are easily seen: body shape, the
chiloscleres and the praesaepium.

Genera likewise are easily defined and differentiated, except in the
Camponotini. In this tribe the genera are so similar that we cannot
differentiate them; hence they do not appear in our key.

Although we have studied large numbers of species in certain genera
(Formica, Lasius, Camponotus) we do not deem it feasible to differentiate
species. Before attempting such differentiation we would need more
species and more material in each species. Then the study of only
one large genus would require more time than we have devoted here
to the entire subfamily. We might point out, however, that we have
not found in the Formicinae any cases of congeneric species separated by
characters of generic magnitude, such as we found in the Attini and
Ponerinae.
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SUMMARY

The larvae of 64 species in 18 genera are described and illustrated;
all known references to formicine larvae in the literature are cited,
bringing the total considered up to 117 species in 23 genera. A
bibliography is appended. The larvae of the Formicinae do not
constitute a homogeneous group and consequently are difficult to
characterize as a subfamily. Tribes and genera (except in the Campo-
notini) are relatively easy to distinguish and define. In general, larval
taxonomy parallels rather closely adult taxonomy. Melophorus is the
most primitive genus and resembles rather closely the ponerine genus
Ectatomma. The Camponotini are the most specialized, although
Myrmelachista and Oecophylla are highly specialized by reduction.
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