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ERRATA

Page 11, line 10 from bottom, for var. sanischii read var. santschiellum.

46

[

11, at end of list of new forms insert Dorylophila schwabi (Efulen to Elat,
Cameroon), p. 626; and Ocyplanus kohli var. niger (Mful Aja, Cameroon),
p. 627.

18, first line, for mend read ment.

21, line 7 from top, for var. molesta read var. molestus.

27, twelfth name from top, for Pseudalta read Pseudoalta.

39, line 18 from bottom, for Ecitini read Ecitonini.

40, line 11 from top, for Ecitint read Ecitonini.

52, line 15 from top, for Cerapachyniz read Cerapachyinz.

125, lines, 15, 16, and 21 from top, insert article “1’’ before verb “have.”

125, lines 17 and 19 from top, for Pheidologetini read Pheidologetonini.

125, line 22 from top, for Dacetini read Dacelonini.

165, line 9 from bottom, p. 167, line 11 from bottom, and p. 168, line 10 from
top, for nossindambo read nosindambo.

170, line 12 from top, for Pheidologelini read Pheidologetonini.

202, line 10 from top, for okiavoénsis read okiavoénse.

2286, line 8 from top, for annectans read annectens.

233, line 3 from top, strike out *“ Myrmothriz (one species, probably introduced).”
This species, C. immigrans Santschi, is now placed in the subgenus Dino-
myrmez.

260, line 20 from top, insert ‘‘of ’ between species and Myrma.

281, line 4 from bottom, for Krober read Krober.

316, line 6 from bottom, for extensive read extensile.

Explanation of Pl. XXII, line 2 from bottom, for emited read emitted.



BULLETIN

OF

THE AMERICAN MUSEUM OF NATURAL HisTORY

VoLuME XLV, 1922

59.57,96(67.5)
Article 1. —ANTS OF THE AMERICAN MUSEUM CONGO
EXPEDITION. A CONTRIBUTION TO THE
MYRMECOLOGY OF AFRICA!

By WiLLiaM MorTON WHEELER

WitH THE COLLABORATION OF J. BEQUAERT, I. W. BaILEY, F. SANTsCHI, AND W. M.
Mann

Prates I o XLV, 47 Maprs, aNDp 103 TEXT FIGURES

CONTENTS
Pace

INTRODUCTION. ..ottt ettt et e e 7
New Species, Subspecies, and Varieties, with Their Type Localities.... 10

I.—Ox THE DISTRIBUTION OF THE ANTS OF THE ETHIOPIAN AND MaLAGasy

Rearons, BY WM, M. WHEELER.... ... P 13
The Peculiarities of the Ethiopian Ant-Fauna................. ... 13
Table I. General Distribution of the Genera of Ants.............. 22

Table I1. Total Number of Genera and Number of Endemic Genera
in each Region, also Number of Genera Common to Other Regions 29
TableIII. Total Numberof Genera and Number of Endemic Genera

in each of the Subfamilies. ........................ ... ... ... 29
Table IV. Number of Species, Subspecies, and Varieties known from

each Regionin 1911 (Forel).............. .. ... .. ... .coiien. 30
Table V. Number of Species, Subspecies, and Varieties of each Genus
hitherto Recorded from the Ethiopian Region and the Belgian

CONPO. . o e e e 31

The Peculiarities of the Malagasy Ant-Fauna...................... 33
Table VI. Number of Species, Subspecies, and Varieties of each Genus

37

hitherto Recorded from the Malagasy Region............... ...

18cientific Results of the American Museum Congo Expedition. Entomology No. 7.
1



2 Bulletin American Museum of Natural History [Vol. XLV

Pace
II.—THE ANTs CoLLECTED BY THE AMERICAN MUseuM CoNco ExPEDITION,

By WM. M. WHEELER. .. .....oovii i 39
Doryling. ..o e 39
Dorylus Fabricius............... .. ... ... .0 i .. 41
Cerapachying. ... ...t 51
Cerapachys F.Smith. . ... ... . ... ... .. ... ... ... ...... 52
Phyracaces Emery....... ... ... . e 53
Poneringm. ... oo e 56
Platythyrea Roger.........c.covovivien v, 87
Paltothyreus Mayr. .. .. ... 60
Megaponera Mayr.............. i 63
BothroponeraMayr.......... .. .. 69
Phrynoponera Wm, M. Wheeler.................. .. ... ... .. 75
Euponera Forel. ........... ... ... ... . . ... ... ... . ... ... 81
Plectroctena F. Smith............ .. ... ... .. ... ... 85
Psalidomyrmez Ern. André. ..................................... 89
Leptogenys ROGET. . .. .. ... . e 93
Anochetus Mayr. ... .. . .. e 96
Odontomachus Latreille......................................... 99
Pseudomyrming.. ... ... e 103
Tetraponera F.Smith........................................... 104
Viticicola Wm. M. Wheeler.. .. ............... ... .. ... .. ... 107
Pachystima Emery. .............. ... ... .. . .o 112
Myrmicing. ... ..ot e e 124
Phetdole Westwood. .............. ... . . o e 126
Myrmicaria W.Saunders.................. .. ... . 141
Cardiocondyla Emery.. . ... ... ... ... .. ... 149
Crematogaster Lund. ... ... ... ... ... ... .. . ... .. ... .. .. .. ... 150
Mononmorivum Mayr.... . ... 161
Solenopsis Westwood............... ... ... 163
Aéromyrma Forel . . ... ... ... .. . 165
Carebara F. Smith. ........ ... . ... .. .. ... .. ... ... 168
Padalgus Forel......... ... ... .. . . . . e 177
Atopomyrmer Ern. André................ .. ... 180
Meranoplus F. Smith. ... ... .. 183
Macromischoides Wm. M. Wheeler............................... 187

Tetramorium Mayr..........oooov i i e 190
Xiphomyrmer Forel............................................ 193
Rhoptromyrmex Mayr............... ..o o o e 194

Triglyphothriz Forel...... ... . ... .. . . 196
Cataulacus F.Smith.............co.co oo . 197
Dolichoderinm. . ... .. ... . 199
Engramma Forel.. . ... .. ... ... ... . .. . . . ... 201
Tapinoma Forster............. ... .. . 208
Technomyrmer Mayr.................. ... ... ... .. ... ... 209
Formicing. ....... PP { 1

Plagiolepts Nlayr. ... ... ... . . . e 211



1922]

Wheeler, Ants of the Belgian Congo

Acantholepis Mayr. ... .
Prenolepis Mayr....... ... ...
Pseudolasins Emery............. ... ... .. ...
Ecophylla F. Smith.......... .. ..
Campenotus Mayr. ..o
Phasmomyrmex Stitz. .. ... ... ... ... . ... e
Polyrhachis F. Smith. ... ... .o

111.—THE Prepaceovs ENEMIES oF ANTS, BY J. BEQUAERT............... ...

Arthropods. ........ .
Arachnida. ... ...

Amphi'bians.. e
Reptiles. . ... ...

IV.—ANTs 1IN THEIR Diverse RerLaTions To THE PLaNT WoRLD, BY J.

BEQUAERT.. . P
1. Various Relatlons between Ants and Vegetahon ................
Economic Importance of Ants........... ... ... ... .........
Ants as Agents in the Pollination of Flowers. .. ... ... ... ... ...
Ants and Extrafloral Nectaries. .. .............................
Dispersalof Seedsby Ants. ...................................
Harvesting Ants............. ... i
Ants and Epiphytes. .. .. ... ... ... .. L
Gall-inhabiting Ants.. ... ... ... ... .. ... ... ...
Fungus-growing Ants. .. ............... ... .. ... ... ... ...,
Fungous Parasites of Ants......................................
Intracellular Bacteria of Ants.............. ... .............

Euphorbiacez. .......... ... ... ..
Macaranga DuPetit-Thouars. .. ............ . .............
Ecology of Macarangasaccifera........................
Sterculiace®. ..... ... ... . ...
Cola Schott and Endlicher...................................
Ecology of Cola Laurentti.. ............................
Scaphopetalum Masters................. ... ...............
Ecology of Scapkopelalum Thonneri....................
Flacourtiacez. .
Barteria J. D Hooker
Ecology of Bartena ﬁstulosa
Ecology of Barteria Dewevrei...



Bulletin American Museum of Natural History [Vol. XLV

i Page

APOCYRACEE. . .. oeviae oot e ittt e 441
Epitaberna K. Schumann.......................... .. ... 441
VerbenaCe®. .. . v e e 443
Clerodendron Linngeus.. . ............... i iiiiinnnnnnnn. 443
Vitex LINNUS. . ... ...ttt i ienreanans 444
Ecology of Vitex Staudtit................ccoiiiiiiiine. 447
Rubiacem®. ... .. ..o e 452
Uncaria Schreber.. i, 453
Ecology of Uncana afncana .......................... 458
Sarcocephalus Afzelius.................... ... ... 459
Ecology of Sarcocephalus Species. ......... e 460

Randia Houston............ ... it iiiiiaennn, 461
Ecology of Randia Lujae.. ............................. 465

Ecology of Randia myrmecophyla........................ 465
Ecology of Randia physophylla.......................... 467

Plectronta Linnseus. .. ...........ooiiiiiiii i, 468
Ecology of Plectronia Laurentit.. . ... 471

Ecology of Unidentified African Specxes of Plectroma .. 474
CuvieradeCandolle... .......... .. ... .. ... ... oviiiin.. 477
Ecology of Cuviera in the Belgian Congo............... 488

3. Synopsis of Recorded Myrmecophytes. .. ...................... 494
Pteridophyta........ ... ... . 497
Polypodiaces. ............ i e 497
Monocotyledone®. ............ . ... . 499
Palmee. ... .. .. 499
Orchidacem.. . ... .. ... ... .. . . 500
Dicotyledonese............. . .. 501
MOTRCER. ... oot e 501
Polygonaces................... . 505
Myristicacem. . .. ... .. ... .. 508
Monimiaces.. . ....... ... . e 509
Lauracem®. ......... . ... . ... 509
Nepenthacew.......................... ... ................. 510
ROSRCE®. ... ..o 510
Leguminosse................ ... 510

Meliacese............cooo oo ... B4
Euphorbiaces............................................. 515

Sterculiacewm. ........... ... 517
Flacourtiacem. ....................... . ... .. ... ... ......... 517
Melastomatacem................ ... ... ... 517

Loganiacese........o.ocveee o .. B1D
Gentianacem..............o.covii i ... 519

APOCYNACEE. ... ioiin et e 520
Asclepiadaces............ ... 520
Borraginacem®. ........... .. i 521
Verbenace®......... ... ... 522
Rubiacem. ... ... ..o e 522



1922] Wheeler, Ants of the Belgian Congo

V.—THE ANATOMY OF CERTAIN PLANTS FROM THE BELGIAN CONGO, WITH
SpECIAL REFERENCE TO MYRMECOPEYTISM, BY I. W. BaILEY.. ...
Introduction. ... . ... i it e
Minute Anatomy of African Myrmecophytes.......................

Viter Staudtit Guerke............ ... ... . i

Plectrcnia species A...
Plectrcnia Laurentit De Wlldemsn .............................
Barteria fistulosa Masters and B. Dewevrei De Wildeman and
Sarcocephalus Species.. . ... ... .. .
Salient Features of African Myrmecophytes.........................
Food of Twig-inhabiting Ants.. ..
Theories of Myrmecophily and Myrmecophytmm e
Bibliography........o. .o

VI.—NortEes oN A CoLLECTION OF WEST AFRICAN M YRMECOPHILES, BY WM.

M. M ANN. e

VI1I.—KEYs T0 THE GENERA AND SUBGENERA OF ANTS, BY WM. M. WHEELER.. .

Key to the Subfamilies.............. ... .. .o il
Doryline Leach...... ... .. .. . .
Cerapachyine Forel and Ponerine Lepeletier.. .....................
Pseudomyrmine Emery. ................ ... ...
Myrmicine Lepeletier.................... ... ...
Dolichoderine Forel............. ... ...
Formieine Lepeletier.. ............... ..o o i

VIII.—A Sy~xoNyYMic List oF THE ANTs oF THE ETHIOPIAN REGION, BY WM. M.

WHEELER..
Approximate Locatxon of Afrlcan Localmes, Rlvers, Mounbams, Lakes,

etc., Mentioned in the Catalogue of Ethiopian Ants and Elsewhere

in- the Paper. . s
Doryline Leach....... .. ... . ... ..
Cerapachyine Forel.. .. ... . .. ... ... ... .. ... . .. ... ...,
Ponerinze Lepeletier... .. ... . ... ....... . ... ... ... ...
Pseudomyrmine Emery, .. .. ... ... ... ...
Myrmicinge Lepeletier..... . ... ....... . .. .. ... L.
Dolichoderine Forel....................... ... .. ... ... ... .. .....
Formicinm Lepeletier. ... .. .. ... ... ... .. .. ... ..

1X.—A SyNoNYMIC LisTOF TRE ANTS OF THE MALAGASY REGION, BY WM. M.

Formicinge Lepeletier.. . ... ... ... ... ... . . e

s o3 25 <R

5

PacGE

585
585
585
585
593
597
598

509
600
601
602
610
619

623

631
631
633
636
653
655
687
691

711



Digitized by GOOS[Q



INTRODUCTION

The present volume has grown out of a study of the ants collected
by the American Museum Congo Expedition, under the direction of
Messrs. Herbert Lang and James P. Chapin, and of a smaller collection
made in the same region by Dr. J. Bequaert. The working up of this
material has proved to be far from easy, owing to the state of the litera-
ture on the African Formicide. During the nineteenth century compara-
tively little work was done on the ants of the dark continent, but during
the past two decades, as a result of numerous expeditions and the interest
of resident entomologists, Emery, Forel, Santschi, and Arnold, but
especially Forel and Santschi, have published a great number of papers
dealing with fragments of the Ethiopian fauna. This literature proved
to be quite unmanageable until I had carefully catalogued the numerous
described species, subspecies, and varieties. After this had been accom-
plished it seemed best to publish the results as an aid to future students.
Getting the catalogue ready for publication, however, was a very annoy-
ing task, which I could hardly have undertaken without the assistance
of Dr. Bequaert, who patiently verified all the numerous references,
added others, and helped in arranging the synonymy and lists of locali-
ties. He has also given me the benefit of his expert opinion in regard to
many taxonomic details.

Both Mr. Lang and Dr. Bequaert have, in fact, showed such keen
and enthusiastic interest in the progress of the work that it seemed advis-
able to expand it by the addition of other matter of interest not only to
the zoologist but to the general public. This, however, required the ser-
vices of several collaborators. At my request, Dr. F. Santschi kindly
undertook to work up the species of Crematogaster, a genus to which he
has given much attention. A glance at my catalogue of the Ethiopian
species will show why I despaired of adequately handling the Congo
material of the group. I might have attempted it, if the Crematogaster
portion of Mr. George Arnold’s monograph of the Rhodesian ants had
appeared, but the World War had stopped the publication of this im-
portant work, so that even in making my catalogue I had nothing to
rely on except the confused mess in the existing literature. Mr. Arnold
nevertheless sent me some valuable comments on several of the species,
together with the following remarks on the genus as a whole: “The
genus Crematogaster is perhaps the most troublesome of all, and for this
there are several reasons. First of all, it is a very large genus, so large
that authors get lost in the vast number of deseribed forms and of their
collections. Secondly, the species of this genus in Africa are exception-

7
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ally liable to minute variations in all directions even over a very small
area (one might almost say ‘on a very small number of adjacent trees,’
since most of the species are arboricolous), and even within the limits of
the same nest. This is a point which can only be properly appreciated
by the man on the spot, and is persistently overlooked by the cabinet
naturalist. Thirdly, in the separation of species and varieties, too much
emphasis has been placed on unreliable characters, such as the length
and degree of divergence of the epinotal spines, the strength of the
median mesonotal tubercle, and the proportions of the petiole. Lastly,
a good deal of confusion is due to sheer carelessness and contempt for
exact methods.” Other almost equally baffling and disconcerting com-
plexes of forms are presented by Camponotus (Myrmoturba) maculatus
(Fabricius) and C. (Myrmotrema) foraminosus Forel and their numerous
subspecies and varieties. My catalogue of these probably has little
value except as a record of present taxonomic confusion.

1t seemed advisable to include in the work dichotomic tables for the
identification of the known genera and subgenera of ants. In construc-
ting these tables I have also been greatly aided by Dr. Bequaert. In
drawing up those of the subfamilies Ponering, Cerapachying, Dorylinz,
and Dolichoderinz, extensive use was made of Emery’s fasciclesin Wyts~
man’s ‘Genera Insectorum.” We have, of course, added brief diagnoses
of all the genera and subgenera since published. As the publication of
the fascicles on the Myrmicing and Formicine was rendered impossible
by the German occupation of Belgium, we were compelled to create
tables for these two subfamilies from such materials as we could find in
the literature and from a study of representative species in my collection.
This portion of the tables is, therefore, less satisfactory and may need
modification when Emery’s account of the Myrmicine and Formicing
appears.

Among the collections made by Messrs. Lang, Chapin, and
Bequaert, there was also considerable material representing portions of
the singular plants (myrmecophytes) regularly inhabited by some of the
Congolese ants.  As Dr. Bequaert, during his sojourn in equatorial
Africa, had made many detailed notes and drawings on the relations of
ants to plants, he was requested to write an article on myrmeco-
phytism. My colleague, Prof. I. W. Bailey, undertook to study the
histology of the plants under discussion and reached such striking and
important conclusions, both botanical and zoological, that there could
be no doubt about the propriety of including his paper as a portion of the
report.
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1.—ON THE DISTRIBUTION OF THE ANTS OF THE ETHIOPIAN AND
MALAGASY REGIONS

By WM. M, WHEELER
THE PECULIARITIES OF THE ETHIOPIAN ANT-FFAUNA

Owing to the great number of genera and species of ants occurring
in Africa south of the Sahara and in Madagascar and the pronounced
differences between the two faunas, it will be conducive to clearness if
we regard the Ethiopian and Malagasy as representing distinct
‘ Regions,” with the limits usually assigned to them by zodgeographers
and by the other contributors to the “Scientific Results of the Congo
Expedition.” For the same reasons, I have listed the Malagasy fauna
separately (Part IX). Table I is introduced as a general background for
the discussion of the two faunas. It shows the distribution as deter-
niined up to date for all the known genera of Formicide. A crossis used
to indicate the presence; a dot, the absence of a genus; and an S, its
occurrence only in the southern portion of a given region. The main
data of this table are condensed in numerical form in Tables I and I1I,
the former giving the total number of genera and the number of endemic
genera in each region and the number common to the other regions, the
latter the total number of genera and number of endemic genera in each
of the subfamilies of Formicide. A comparison of the figures brings out
the following facts.

1.—The total number of Ethiopian genera (90, or 33.5%, of the 269
known genera), though but little in excess of the number of Papuan (81)
and Australian genera (81), is greater than that of any other region,
except the Indomalayan (101) and Neotropical (97).

2.—The number of indigenous, or precinctive, Ethiopian genera (34,
or 38%) is decidedly greater than in any other region, except in the Neo-
tropical (48, or 519).

3.—The Ethiopian fauna has more genera (48) in common with the
Indomalayan than with any other region, though it has 34 in common
with the Malagasy, 39 with the Papuan, and 34 with the Australian.

4.—The Ethiopian fauna has fewer genera in common with the
Neotropical (22) than with any other region, except the Nearctic (19).
This is important in connection with the theories of a former land-
connection between Africa and South America, and is still further em-

phasized by the fact that most of the 22 common genera are those of
cosmopolitan, or ‘‘tramp,” species.
13
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Australian and Papuan, and by species of Sticloponera in the Indo-
malayan, and of Ectatomma and Emeryella in the Neotropical Region.

A fact not brought out in the foregoing tables is the great develop-
ment of the doryline genera in the Ethiopian Region. All the sub-
genera of Dorylus but one (Dichthadia) are represented, some of them
by numerous species (Dorylus, sens. str.; Anomma). Thegenus £Enictogi-
ton, known only from male specimens, is peculiar to Africa. The genus
Anictus, however, though well represented in Africa, has more numer-
ous species in the Indomalayan Region and extends to China, Philip-
pines, and northern Queensland. The genus Dorylus is represented by
very few species in India and Indonesia.

The following 14 genera of Pseudomyrmine and Myrmicing are
peculiar to the Ethiopian Region: Viticicola, Pachysima, Cratomyrmez,
Anergatides, Diplomorium, Bondroitia, Atopomyrmex, Atopula, Macro-
mischoides, Ocymyrmex, Tetramyrma, Rhoptromyrmex, Decamorium, and
Microdaceton, nearly all of them monotypic or represented by few species.
The remarkable peculiarities of the myrmicine fauna come out strongly
in the composition of genera common to the Ethiopian and other regions.
Thus, Myrmicaria, though extending to the Philippines and Indonesia, is
represented by the largest and most numerous species in equatorial and
South Africa. Cataulacus is also represented by more and larger species
than in the Malagasy and Indomalayan Region, Crematogaster by num-
erous subgenera, a few of which (Nematocrema, Spharocrema) are
endemic, and by a much greater number of species, subspecies, and
varieties than any other region except, perhaps, tropical America.
Monomorium, too, comprises more forms in Africa than are met with
anywhere else, with the possible exception of Australia, which contains a
considerable number of undescribed species. Phetdole is represented by
many species with a peculiar African habitus and especially by the great
development of the megacephala group. The hypog=ic and termito-
philous ants are represented by species of Diplomorium, Bondroitia,
Solenopsis, Aéromyrma, Otigomyrmez, Carebara, and Pzdalgus. Africa
is, however, very poor in species of Solenopsis, compared with South
America, and Meranoplus has very few African species compared with
the number found in Australia. The complex of closely allied genera
comprising Tetramorium, Rhoptromyrmez, Xiphomyrmex, Decamorium,
Triglyphothriz, and Macromischoides has many African species. This is
particularly true of Tetramorium, which closely rivals Crematogaster and
Monomorium in the number and variety of forms. In other portions of
the globe, notably the Nearctic and Neotropical Regions, there are very
few species of Tetramorium and Xiphomyrmez.
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mend of the genera Acantholepis and Plagiolepis, with the subgenera
Anacantholepis and Anoplolepis, the latter with several large and con-
spicuous species, and of the genera Camponotus and Polyrhachis. Cam-
ponotus is characterized by a few endemic subgenera (Myrmopsamma);
some striking species of Myrmopiromis, Myrmosericus, and Orthonotomyr-
mez; an extraordinary development of the species, subspecies, and
varieties of the subgenera Myrmoturba and Myrmotrema, especially of the
maculatus and foraminosus complexes; and a surprisingly feeble develop-
ment of other subgenera, such as Colobopsis, which has so many species
in the Indomalayan and Papuan Regions. One species of Orthonoto-
myrmez (sericeus) and one of Myrmosericus (rufoglaucus) have a very
wide distribution, ranging not only over the whole Ethiopian but occur-
ring also in the Indomalayan Region. Polyrhachis, which is represented
by numerous subgenera in the Indomalayan, Papuan, and Australian
Regions, has species of only two subgenera, Myrma and Cyrtomyrma, in
Africa. The genus is absent from Madagascar, but a species of the sub-
genus Myrmhopla (simpler) occurs as far north as Palestine, so that it
would secm that the ancestors of the present Ethiopian species entered
the continent by way of the Nile Valley and the Sudan. Prenolepis
is poorly represented in Africa. The deserticolous genus Cataglyphis be-
longs properly to the Palearctie fauna and such species as are found in
the Ethiopian Region inust have come from the Sahara or Arabia.
(Ecophylla has a peculiar distribution, ranging clear across tropical
Africa and through the Indomalayan and Papuan Regions into northern
Queensland but not occurring in Madagascar.

Within the Ethiopian Region the distribution of species evidently
depends on the distribution of temperature, moisture, and vegetation.
Tt might be interesting to discuss this matter in detail but the data at
present available are hardly sufficient. From the synonymic list, in
which all the recorded localities for the various forms are cited, it will be
seen that many species, subspecies, and varietics are known only from
single stations. Some of the large, common, and conspicuous forms,
however, such as Megaponera fetens, Paltothyreus tarsatus, Myrmicaria
eumenoides, etc., are known to occur throughout the Ethiopian Region.
Others, e. g. Pachysima athiops, Viticicola tessmanni, and several
Crematogasters, are g0 intimately associated with certain host-plants as to
be restricted to the range of the latter. Still others, such as the species of
Phrynoponera, Psalidomyrmex, Macromischoides, and some species of
Polyrhachis and Camponotus, are evidently confined to the rain forests of
western equatorial Africa, while a considerable number of species of
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about the 1500 m. level-line; between 1500 and 2500 to 3000 m. extends
a warm temperate belt, which may conveniently be called the lower
mountain region. Its ant-fauna is scanty in species and individuals and
includes only a few representatives of the more generally distributed
Ethiopian genera. This is shown by the following list of genera of which
workers were found by Alluaud and Jeannel on Mt. Kenia, the Aberdare
Range, Mt. Kilimanjaro, and Mt. Ruwenzori, hetween 1500 and 2850
m.: Bothroponera (1s8p.); Dorylus, sens. str. (2 8p.) and subgen. Anomma
(1 sp.); Monomorium (3 sp.); Messor (2 sp.); Pheidole (5 sp.); Oligo-
myrmez (1 8p.); Crematogaser (3 sp.); Xiphomyrmez (1sp.); Engramma
(1 sp.); Tapinoma (1 8p.); Technomyrmez (1 sp.); Plagiolepis (1 sp.);
Acantholepis (1 sp.); and Camponotus (6 sp.). The number of species
represented is very small and most of them also occur at lower alti-
tudes. The absence of certain common Ethiopian genera, such as Pal-
tothyreus, Megaponera, Euponera, Odontomachus, .Enictus, Tetraponera,
Myrmicaria, Solenopsis, Cataulacus, Ecophylla, and Polyrhachis, is very
striking; furthermore, it must be noted that most of the montane ants
mentioned above have been found below 2000 m. Indeed, on all Central
African mountains reaching above 4000 m. there is between 2000 and
3000 1n. a belt of very moist and cool forest, which for many hours of the
day is often enveloped in clouds; it is well known that such an environ-
ment is very unfavorable to ants and accordingly a few species of Crema-
togaster and certain driver ants alone enter these cloud forests. On Mt.
Kenia and Mt. Ruwenzori, the alpine region above the cloud forest up
to the snowline (about 4500 m. in tropical Africa) is mainly covered with
a peculiar swampy heath- and bog-formation, which practically excludes
ant-life. Mt. Kilimanjaro, Mt. Meru, and the Aberdare Range, owing
to their more eastern location, present, however, very different condi-
tions: the usual cloud forest extends from 1800 to 2600 m. on the eastern
and to 3000 m. on the western slopes; then begins a rather dry, alpine,
steppe formation, with short grass growing in tussocks, where a few
species of ants are found, nesting in the soil [Melissolarsus emery: var.
pilipes Santschi (Mt. Kilimanjaro, 2740 m.); Tetramorium squaminode
Santschi (Mt. Kilimanjaro, 2600 to 3800 m.); T. caspitum subsp.
altivagans Santschi (Mt. Kinangop, 3100 m.); Engramma ilgi var.
stygium Santschi (Mt. Kilimanjaro, 2740 m.); Camponotus maculatus
subsp. kersteni (Gerstecker), a strictly montane ant, known only from
Mt. Kilimanjaro, where it is common between 2500 and 3000 m.].
Most of these ants, with the possible exception of the subspecies of T'.

iGenera which were collected in the winged sexual phases only are not included in this and similar
lists because such individuals are apt to be carried to higher altitudes than their nesting sites.
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Table I
General Distribution of the Genera of Ants!
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Table I (continued)
General Distribution of the Genera of Ants
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Table I (continued)
General Distribution of the Genera of Ants

Ethiopian
Malagasy
Indomalayan
Australian
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Nearctic

' Neotropical

|
l
|

Archaomyrmer
Mayriella
Promeranoplus D |- -
Meranoplus P+
Prodicroaspis
Calyplomyrmer o+
Macromischa Lo !
+ |
+

-+

FA A

Macromischotdes |
Leptothorar
Harpagorenus |
Myrmoxenus
Formicoxenus ,
Epimyrma |
Symmyrmica |-
Rogeria o
Lachnomyrmer L
Apsychomyrmex i i
Adelomyrmezx i
Ocymyrmerx
Tetramyrma !
Lundella |
Tetramorium !
Rhoptromyrmex |
Acidomyrmer !
Strongylognathus '
Xiphomyrmer i
Decamorium i
Triglyphothrir '
Ewtelramorium j
|
|
I

wt+++
+ 4.

+4. o+

4.+

A

+ 4+

Ochetomyrmez
Wasmannia
Cataulacus
Procryptocerus
Zacryplocerus
Cephalotes
Cryplocerus
Basiceros
Dacelon
Acanthognathus ; . ,

+H+t .




1922] Wheeler, Ants of the Belgian Congo

Table I (continued)
General Distribution of the Genera of Ants
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Table V

Number of Species, Subspecies, and Varieties of Each Genus Hitherto
Recorded from the Ethiopian Region and the Belgian Congo
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Table V (continued)

Number of Species, Subspecies, and Varieties of Each Genus Hitherto
Recorded from the Ethiopian Region and the Belgian Congo

EtnioriaN REgloN BeLcian Congo
Species | Subspecies | Varieties | Species | Subspecies | Varieties

*Iridomyrmex 1 .. .. ..
Engramma 10 2 2 8 1 2
Tapinoma 10 3 4 1 1
Technomyrmez 9 2 4 6 1
Semonius 1 ..
Santschiella 1 1
Acropyga 1 ..
Plagiolepis 26 3 8 6 1 1
Acantholepis 20 11 16 5 2 4
Aphomomyrmex 2 .. ..
Prenolepis 13 1 5
Pseudolasius 4 1 3 1
Cataglyphis 2 4 2 .. ..
(Ecophylla 2 .. 4 1 .. 3
Camponotus 94 81 76 37 33 19
Phasmomyrmer 1 .. . 1 .. .
Polyrhachis 37 17 22 23 9 11

ToraL 920 389 540 318 122 158

THE PECULIARITIES OF THE MALAGASY ANT-FAUNA

The Malagasy Region includes Madagascar and a number of small
neighboring islands known as the Comoros, Seychelles, and Chagos.
The ant-fauna of Madagascar was first studied by Forel in a splendid
volume in Grandidier’s large work on the physical and political history
of the island. More recently, the Swiss myrmecologist has contributed
data on the ants of the smaller islands. Turning again to Tables I, II,
and 111, we note the following facts.

1.—The Malagasy ant-fauna comprises 40 genera, somewhat less than
half the number known from the Ethiopian Region, but only four of
these (Champsomyrmex, Parapheidole, Brunella, and Eutetramorium) are
endemic, or precinctive.

2—Of the 40 genera, 34 are common to the Ethiopian and 32 to the
Indomalayan, so that the affinities appear to be about equally divided
hetween these two regions.
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3.—The generic affinities with the Papuan and Australian Regions
are somewhat less pronounced (29 and 26 respectively), but considerably
more than with the Palearctic, Nearctic, and Neotropical (20, 18, and 19
respeetively).

4.—The subfamily Dorylinz is completely absent from the Malagasy
Region. ,

5.—The Dolichoderinz are poorly represented by two genera.

6.—The Formicine are represented by only four genera (Acantho-
lepis, Plagiolepis, Prenolepis, and Camponotus).

7.—The Malagasv possesses only two genera (Aphanogaster and
Tollenhovia) which are not known to occur in the Ethiopian Region.

8.—On the other hand, there are 13 genera (Discothyrea, Centromyr-
mezx, Ectomomyrmex, Dorylus, Enictus, Myrmicaria, Carebara, Pzdalgus,
Calyptomyrmexz, Semonius, Pseudolasius, (Ecophylla, and Polyrhachis)
which occur in the Indomalayan and Ethiopian Regions but are not
known to occur in the Malagasy. '

9.—Three peculiar genera (Simopone, Melissotarsus, and Teralaner)
are known to occur only in the Ethiopian and Malagasy Regions.

The following remarks on particular genera are of general interest.
Of the four endemie, or precinctive, genera, Champsomyrmez, Para-
pheidole, and Brunella are monotypic and Eutetramorium contains only
two species. Champsomyrmez is very close to Odontomachus; Para-
pheidole seems to be very close to and parasitic on Pheidole; the species of
Brunella was originally described as an Aphanogaster, and Eutetra-
morium, as the name indicates, is allied to Tetramorium. These four
genera, therefore, lend nothing very striking to the complexion of the
Malagasy ant-fauna. Its distinctive features are due to the peculiar
development of species within certain genera which it shares with the
faunas of other regions.

Among the Ponering, the very ancient and primitive genera Simo-
pone with 3 and Mystrium with 5 species show a greater development
than eclsewhere, though the former occurs also in Africa and the latter
both in Africa and the Indomalayan Region. The only known species of
Euponera, sensu stricto, (E. stkore Forel) is found in Madagascar.
Leptogenys is beautifully represented by no less than 16 species, includ-
ing three species of an endemie subgenus, Macharogenys. The remaining
genera of the subfamily show nothing unusual. :

Among the Myrmicin®, we find Tetraponera represented by 12
species and Aphanogaster, which does not occur in the FEthiopian
Region, by 2, one of Aphenogaster, sensu siricto, and one of the subgenus
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Deromyrma. Cremalogaster has 21 speeies, distributed among the follow-
ing subgenera: Crematogaster, sensu striclo, 11; Orthocrema, 1; Oxygyne, 5;
Decacrema, 4. One of the species of Vollenhovia (lzvithorar Emery) and
the single species of Triglyphothriz, T. striatidens (Emery), are really
tropical “tramps” from the Indomalayan Region. Pheidole is well
represented by 17 species, some of which have a peculiar habitus. The
megacephala group comprises a number of forms as in the Ethiopian
Region. Teralaner with 5, Xiphomyrmez with 13, and Cataulacus with
8 species are unusually well represented, considering the small size of the
terrntory.

The Dolichoderinz, as previously stated, have a very poor repre-
sentation, Tapinoma by only one species, melanocephalum (Fabricius), a
common tropicopolitan tramp, and Technomyrmez by 4 species, 3 of
which are confined to Madagascar, while one, albipes (Smith), is widely
distributed over the Indomalayan and Papuan Regions.

The greatest representation of Formicin is furnished by the gencra
Prenolepts with 11 and Camponotus with 47 species. The latter genus is
remarkable on account of the great number of subgenera represented
(Camponotus, sensu stricto, with 1; Myrmoturba with 4; Dinomyrmez
with 5; Myrmosaga with 7; Myrmosericus with 1; Mayria with 1;
Myrmotrema with 2; Colobopsis with 1; Myrmonesites with 6; Myr-
mopylia with 1; Myrmorhachis with 1; Orthonotomyrimex with 15;
Myrmosawlus with 1; and Myrmopiromis with 7 species). The subgenera
Mayria, Myrmosaga, Myrmonesiles, and Myrmopytia are confined to
Madagascar. The single species of Brachymyrmez, B. cordemoyi (Forel),
known to occur in the island of Réunion, has been introduced by com-
merce from South America. In Table VI the Malagasy genera of ants
are listed, with the number of known species, subspecies, and varieties.
According to Forel,! the fauna is made up of groups of species having the
following provenience and affinities.

A.—Imported Forms

1. Tropicopolitan forms, imported on various occasions by ships............ 8
2.  American forms, evidently of recent importation: Brachymyrmex cordemoyt
(Forel), Pheidole flavens Roger. ................................. 2
3. Of recent importation from Indomalaya: Plagiolepis longipes (Jerdon).... 1
$. Derived from Oceania: Strumigenys godeffroyi Mayr..................... 1
5. More or less ancient Indomalayan importations........................... 6
6. More or less ancient African importations............... ... .. ... ... 9
Total. ........ ... . e 27

1 ‘La faune malgache des fourmis et ses rapports avec les faunes de 1'Afrique, de I'Inde, de
r.‘-‘l-;“l}?l;. ete.' Rev. Suisse Zool.. XV, pp. 1-6.
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B.—Malagasy Formse

7. With cosmopolitan affinities (varieties of intercontinental species)........ 9

8. With Indomalayan affinities............. .. ... .......... .. ... ... 10

9. With Ethiopian affinities.. .. 9
10. With very distinct Austra]asmtlc ( \Ioluccan and Austrahan) afﬁmtles '1 0
these many might be added from the following group which, on the

whole, have Molucean and Australian affinities. ................... 9

11. Malagasy forms proper........coooee i iviiinieneeerenerinneeaane... 201

Total................. L 238

Forel summarizes his views on the Malagasy ant-fauna as follows:

To sum up, the local Malagasy fauna is a fauna of extremely ancient
relicts, which have been evolved in certain intercontinental groups (Camponotus,
Pheidole, Crematogasier, etc.) to form a very peculiar fauna, the most ancient and
primordial affinities of which connect it with the ancient fauna of the Moluccas and
Northern Australia. But whereas the Indomalayan genus Polyrhachis has invaded
Australasia and Australia, it no more exists in Madagascar than does the subfamily
Doryline. Subsequently, invasions from East Africa and India confused the situa-
tion; still analysis is possible, although it is sometimes difficult to distinguish the
direction of the invasions, especially that of the Malagasy fauna into Africa and
India.

Finally, very recent invasions of cosmopolitan and even of American species,
introduced, without doubt, by shipping, have still further complicated the situation,
especially in the small Malagasy archipelagos and along the coast. Nevertheless,
it is on the whole easy in these cases to detect the invasions and to avoid erroneous
interpretations. The genus Brachymyrmner admits of no doubt, and an eve-witness,
M. Vinson, of St. Denys, was able to give me exact information, through M. de
Cordemoy, on the invasion of Plagiolepis longipes into Réunion some twenty-five
Years ago.



1922} Wheeler, Ants of the Belgian Congo 37

Table VI

Number of Species, Subspecies, and Varieties of Each Genus Hitherto
Recorded from the Malagasy Region

Pi

|
| Number of | Number of | Number of
l Species Subspecies | Varieties
Cerapachys i 1 ‘ |
Phyracaces . 2 ) 1
Simopone ' 3 l [ ..
Mystrium | 5 .. ' 1
Platythyrea 4 1 1
Bothroporera ' 4 | 1 ..
Euponera ) 4 : . . 2
Ponera 6 : 3 ' 2
Leptogenys ] 16 ‘ 2 : 2
Anochetus ! 2 .. 2
Champsomyrmez \ 1 1 i ..
Odontomachus 1 | .. ‘ .
Tetraponera 12 ) 4 ! 4
Aphznogaster | 3 ( 3
Parapheidole 1 . I ..
Pheidole 17 ; 3 8
Melissolarsus ) 1 ' .. ..
Cardiocondyla ! 4 ! 1 2
Cremalogaster l 21 ' 7 6
Vollenhovia 2 l 1
Monormorium . 8 b
Solerwopsis | 1
Aéromyrma ! 1 \ !
Oligomyrmer 2 | :
Terataner | 5
Brunella i 1 ‘
Meranoplus I 2 l |
Leplothorar 3 . .
Tetramorium | b 2 | 1
Xiphomyrmer : 13 | 2 1
Triglyphothriz ‘ 1 i 1
Exdetramorium 2 I
Calaulacus 8 !
Strumigenys 4 |
Tapinoma | 2 | |
Tech nomyrmex ; 4 2 ! 1
“fa"l’lol[pl;g ‘ 1 L. |
Pi lagl'olepj,, 5 1
Pl:'“"y'mynnex . i . 4 ; . ;
cﬁﬁiﬁf R 1 29
us | ) - ‘ .
Total l 237 56 } 70
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IL—THE ANTS COLLECTED BY THE AMERICAN MUSEUM CONGO
EXPEDITION

By Wu. M. WHEELER
Doryline

WoRKER AND SoLb1Er.—Clypeus as a rule very short and not limited by sutures.
Frontal carine vertical, not covering the insertions of the antenns. Antenng in-
serted near the mouth and close to each other, often less than 12-jointed. Palpi at
most 3-jointed, in Leptanilla only one-jointed. Ocelli and eyes often absent (without
exception in all African g ‘nera). Sutures of the thorax more or less vestigial; mesono-
tum touching the epinotom on the dorsal face, without interposed metanotum. Spurs
of the tibim pectinate or rudimentary. Postpetiole not always separated by a con-
striction from the third segment; however, in Eciton, Enictus, and Leptanilla,
narrowed into the second joint of a two-jointed pedicel. Sting developed.

FemaLE.—Permanently apterous, with the abdomen much enlarged and swollen;
very different morphologically from the worker. Clypeus as in the worker. Frontal
carinz more or less separated. Antennz 10- to 12-jointed. No ocelli; eyes not more
developed than in the worker; female blind when the worker is so. Segmentation of
the thorax more or less rudimentary; no traces of wings or a rudiment left at the
tegule (Dorylus). Postpetiole never separated from the third segment, the pedicel
always composed of one segment. Gaster long and voluminous.

MaLe—Clypeus and frontal carine much as in the female. Mandibles de-
veloped, as arule large; in Leptanilla very short. Antennz 13-jointed; scape long, in
Leptanilla only slightly longer than the second joint. Eyes and ocelli well developed.
Thorax with normal segmentation, winged. Postpetiole and pedicel much as in the
female. Genitalia completely retractile (Dorylini and Eeitini) or exserted and not
retractile (Leptanillini); subgenital lamina split or furcate; cerci absent.

Larvx more or less cylindrical, with short hairs, without hooked setz; mandibles
small, slender, falcate. "

Nymrus usually naked; enclosed in a cocoon in some species of Eciton.

The three castes in this subfamily are so different from one another
that their true relations remained for a very long time unsettled.
The winged males were the first to be known and were originally
placed with the Mutillidee. The workers and females were recognized
as ants but at first classified in genera by themselves. Though their rela-
tions were more or less suspected by Lepeletier de Saint-Fargeau, Hali-
day, and Shuckard, the true affinities of the male and worker became
only gradually known after 1850, when Savage observed for the first time
in West Africa Dorylus males walking in an army of Anomma workers.
The females, leading & permanently subterranean life, are still excessively
rare in collections and known only for a few species; their capture in the
smaller species is rather fortuitous, whereas in such fierce army ants as
Anomma it is a very troublesome operation.

%
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G. Arnold! gives the following general account of the habits of this
subfamily:

The members of this subfamily are commonly known as driver or legionary ants.
The males, which are winged and provided w:th eyes, are frequently taken at lights;
on the other hand, the workers are blind, with the exception of some species of Eciton,
in which there is a pair of single-faceted eyes, and the females (excepting one species
of Eciton) are both blind and wingless. The members of the genus Dorylus are almost
entirely subterranean in their mode of life, rarelv coming to the surface except in dull,
cloudy weather. The species of the subgenus Anomma, which live in the more
tropical and forested regions of Africa, and to which the term driver ants was origin-
ally applied, and the Ecitini of South America, are , however, usually seen above the
surface, although, should the rays of the sun prove too powerful, they will construct
temporarily tunnelg with particles of earth held together by their saliva. The species
of Aniclus are not so shy of the light and may be seen foraging about even in bright
sunlight. It is probable that all, or at least the majority of the species are carnivor-
ous, although D. orientalis has been shown by Green to feed also on tubers and the
bark of trees.

As far a3 known the members of this subfamily do not as a rule make permanent
nests. This course is determined by their exceedingly predatory habits, which com-
pel the adoption of a migratory form of life together with the formation of temporary
nests in localities which are sufficiently productive of animal life to detain them for
any length of time. Ranging far and wide in search of prey, which consists of any
animal they are strong enough to overpower, these ants must sooner or later exhaust
the areas round their nests, and are forced to remove the latter to new and more pro-
ductive hunting grounds.

But little is known of the habits of the Leptanillini; all species are
hypogaic. Santschi found the nest of Leptanilla nana Santschi 40 cm.
beneath the surface in clay soil; he caught females and workers by in-
undating the soil so as to force them to come out of their burrows; work-
ers have also been taken by sifting decayed leaves. The males are
attracted by lights.

A detailed account of the migrations and habits of some of the
African species is given below (see under Dorylus bequaerti, D. opacus,
D. kohli, D. nigricans, D. wtlverthi, and D. fulvus).

The Doryline are abundantly found in all tropical parts of the
world, with the exception of the Antilles and the Malagasy Region;
they are absent from the larger part of Australia. A few species reach
North Africa, the coasts of Asia Minor, and the central and southern
United States.

11915, Ann. Bouth African Mus., X1V, p. 110.
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DoryLus Fabricius

WorkkERs small or of medium size, without eyes or ocelli, highly polymorphiec,
copstituting a series of forms which may be grouped as maxims, or soldiers, medie
and minimz. In the maxima the head is very large and usually broader in front than
behind, the mandibles are long and narrow, with a small number of teeth on the
inner border, the clypeus is very short and not marked off from the remainder of the
head by sutures. Frontal carinse very short, erect, close together, not concealing
the insertions of the antenne. Antenns short, inserted very near the mouth, 9-to 12-
jointed, according to the species. Medie smaller, with much smaller and shorter
head, but the latter not narrowed in front; anterior border of clypeus more or less
projecting in the middle over the mouth. Antenne as in the maxima. Minima very
small, with the head narrowed anteriorly and the anterior border of the clypeus
strongly projecting in the middle. Number of antennal joints reduced, seven being
the minimum. Promesonotal suture distinct in all three forms of worker; meso-
épinotal suture obsolete. Epinotum always unarmed. Petiole nodiform; post-
petiole narrowed anteriorly, not or only indistinctly separated from the first gastric
segment. Pygidium with a dorsal impression and terminating in three points. Pos-
terior tibie each with a pectinated spur.

FEMALE very much larger than the worker, dichthadiiform, i. e. wingless, with
long and voluminous abdomen. The head has the occipital lobes swollen and rounded,
separated by a median longitudinal furrow. Eyes and ocelli absent, as in the workers.
Clypeus as in the worker maxima, or soldier. Mandibles narrow, edentate. Antennse
11-jointed (12-jointed in the subgenus Dichthadia). Thorax segmented, but the
mesonotum without differentiated scutum and scutellum; alar insertions vestigial.
Petiole large, its posterior corners prolonged as blunt points. Postpetiole shorter
than the first gastric segment, but not followed by a constriction. Pygidium and
hypopygium gaping or separated so as to expose to view the eighth pair of abdominal
spiracles, the anal segment and sting; the pygidium not impressed; the hypopygium
surpassing the pygidium considerably and terminating in two lobes or appendages.

MALE very large, with very large eyes and ocelli. Clypeus short, prolonged back-
ward between the short, diverging frontal carinse. Mandibles edentate. Antenns
13-jointed; scape one-third or one-fourth as long as the funiculus which is filiform.
Legs short; femora flattened, tibiee narrow. Wings with narrow, poorly defined
pterostigma, placed near the apical third; radial cell elongate and open; one closed N
cubital cell, usually one recurrent nervure (two in the subgenus Rhogmus and in some
anomalies). Petiole nodiform or saucer-shaped, its concavity turned toward the
postpetiole, the latter not separated from the gaster by a constriction. Gaster long,
cylindrical or club-shaped. Pygidium rounded or split at the posterior border (Rhog-
mus fimbriatus). Genital armature voluminous, completely retractile; annular
lamina narrow; stipes and volsella simple; lacinia absent; subgenital plate deeply
furcate.

Emery, who has devoted much careful study to the Doryline,
divides Dorylus into six subgenera (Dorylus, sensu stricto; Dichthadia
Gerstecker; Anomma Shuckard; Typhlopone Westwood; Rhogmus
Shuckard; Alaopone Emery) mainly on the number of antennal joints
and structure of the pygidium in the worker, the number of antennal
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joints and shape of the hypopygium in the female, and the shape of the
mandibles and petiole in the male. The genus (Map 4) occurs through-
out Africa, India, Indochina, the Malayan Region, and Indonesia
(Borneo, Java, Sumatra, and Celebes). All but one of the subgenera and
most of the species are found in Africa; in Asia there are less than half a
dozen species belonging to the subgenera Dichthadia, Typhlopone, and
Alaopone.

In the ‘Genera Insectorum’ (Doryline, 1910, p. 7) Emery makes
the following statement on the ethology of the genus Dorylus:

Map 4. Distribution of the genus Dorylus.

Apart from the subgenus Anonima all the species of Dorylus lead a subterranean
life and come to the surface of the soil only on exceptional occasions, as, e. g., during
inundations or in order to accompany the males when they take flight. Their societies
are very populous. The soldiers and workers make subterranean expeditions for the
purpose of capturing insects and other small animals, and exploit manure piles,
cadavers and probably also the nests of termites. The males come to lights at night.
Search for the heavy and voluminous apterous females is beset with difficulties so
that they are rare in collections. It may be noted that in all the specimens hitherto
described, with the exception of the female of D. fimbriatus described by Brauns,
the terminal tarsal joints are lacking. I infer that the workers tear them off during
the underground forays, while they are dragging the colossal queen by all her legs
through the narrow galleries.
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Dorylus atratus F. Smith
A single male from Stanleyville (Lang and Chapin).

Dorylus brevipennis Emery variety marshalli Emery
A single male from Medje (Lang and Chapin).

Dorylus bequaerti Forel

I refer to this species, originally taken by Dr. Bequaert at Sankisia
in the Katanga, numerous workers from two colonies, one taken by Mr.
Lang at Banana, the other by Dr. Bequaert at Pasaconde near Zambi
*‘in galleries under ground and in a fallen trunk of Hyphaene.” The larg-
est workers of the former colony are only 4 mm. long and therefore some-
what smaller than those seen by Forel (5 mm.) and the color is paler.
They are probably not the largest workers of the colony. The
largest individuals taken by Dr. Bequaert are fully 5 mm. long and
darker in color. The head 1s deeply and broadly excavated behind and
has straight, subparallel sides; the first funicular joint is distinctly longer
than broad, the remaining joints, except the last, broader than long, and
the petiole is also slightly broader than long. The whole body is evenly
and sharply punctate, the punctures on the gaster somewhat smaller but
very distinct. The large workers are rich ferruginous red, with some-
what paler gaster; the smaller workers are decidedly paler, like those
taken by Mr. Lang at Banana.

Dorylus depilis (Emery)

Faradje, o; Medje, &"; Stanleyville, & (Lang and Chapin).
Seven specimens, all belonging to the typical form of this well-known
apecies.

Dorylus mostus (Emery)
A single male from Stanleyville (Lang and Chapin).

Dorylus staudingeri Emery
A single male from Medje (Lang and Chapin).

Dorylus (Anomma) emeryi Mayr subspecies opacus Forel

A fine series of workers of all sizes fromn a single colony taken at
Ngayu (Lang and Chapin). ‘“They appeared during the night, appar-
ently attracted by some bones of large mammals, which they completely
covered.” The sides of the head of the largest workers are less convex
than indicated by Santschi’s figure and like that which he gives of D.
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emeryi, though slightly narrower and much more deeply excavated
behind. The preapical tooth of the mandibles is lacking in the largest,
though present in the mediz and smallest workers. There are also three
workers from Medje, taken from the stomach of a toad (Bufo funereus).

Dorylus (Anomma) funereus Emery

Medje, o*; Stanleyville, &*; Bolobo to Lukolela, & (Lang and
Chapin). Single specimens from each of these localities agree closely
with Emery’s description of the types from the Gold Coast.

Dorylus (Anomma) kohli Wasmann

Twenty workers from Akenge and Niangara, taken from the
stomachs of toads (Bufo funereus) and frogs (Kasstna senegalensis and
Hemisus marmoratum), and a fine series of workers of all sizes from
Avakubi (Lang and Chapin) with the following note: *They usually
appear in great masses, coming right out of the ground, underneath a
piece of meat. Even palm oil, poured on the floor, will attract them in
the same way.”” This observation shows that the species is hypogzic
like the species of Dorylus, sensu stricto, and not epigeic like Dorylus
(Anomma) nigricans and its various subspecies and varieties, and agrees
with the observations of Father Kohl, quoted by Wasmann: “This
species seems to be intermediate between the subterranean Dorylus,
sensu stricto, and the driver ants. Its discoverer, Father Kohl, who found
it at St. Gabriel near Stanleyville on the Upper Congo, writes as follows:
‘The ants just mentioned seem always to wander about beneath the
surface of the ground; at any rate, I have seen them on the surface only
on three occasions and always after a rain.’” Wasmann adds the
interesting statement: “The subterranean mode of life of D. kohl:
‘may also be inferred from its guests, which are much less like those of
Anomma than of Dorylus helvolus L. The development of the eyes of
Pygostenus pusillus Wasin., which lives with D. kokli, is about half way
between the small eyes of P. raffrayi Wasm., a guest of D. helvolus L.,
and the very large eyes of the Pygostenus species which live with Anomma
wilwertht Emery. Here, too, there is a hint in regard to the habits of the
host.” The remarkable wingless phorid Hexacantherophora cohabitans,
recently described by H. Schmitz,! was also found with Dorylus kohlz
by Father Kohl at St. Gabriel near Stanleyville.

11914, Zool. Jahrb. Abt. Syst., XXXVII, pp. 512-515, Pl. xx1x, fig. 1.
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Dorylus (Anomma) kohli variety congolensis Santschi

Two series of workers, one taken at Leopoldville by Mr. Lang, the
other at Thysville by Dr. Bequaert, evidently belong to this variety, in
which the head of workers measuring 7 mm. is as broad as long, whereas
in the typical kohli it is longer than broad in individuals of the same size,
with somewhat less pointed posterior angles.

The Leopoldville speciinens were found ‘““under a piece of tin on
the shore of Stanley Pool,” those from Thysville were ‘“marching in a
subterranean burrow in a forest gallery.” .

Dorylus (Anomma) kohli variety langi, new variety
A series of more than a hundred workers from Malela (Lang and
Chapin), taken beneath the prostrate trunk of a palm, represent a new
variety near variety frenisy: Forel and variety minor Santschi. They
range in size from 3 to 8 mm. The largest are very probably the true
maxima workers as they lack the preapical mandibular tooth. Infrenisy:
the largest workers attain a length of 8.5 mm., in minor 8 mm.

The head of langi is nearly as broad as long, its sides convex and distinctly con-
verging behind so that the occipital border, which is deeply and rather angularly
excised, is about three-fourths aslong as the anterior. The dorsal and ventral surfaces
of the head are somewhat flattened. The whole body is finely, sharply, and rather uni-
formly shagreened or minutely and densely punctate and subopaque; the mandibles
smooth and shining; the gaster hehind its first segment feebly shining. The upper
surface of the head, thorax, and gaster are uniformly but sparsely punctate, the punc-
tures nonpiligerous for the most part. The suberect, yellow hairs are very sparse and
confined to the gaster and the same is true of the dilute appressed pubescence. Legeand
scapes with short stiff and appressed hairs, absent or very sparse on the extensor
surfaces of the femora and tibis. In some specimens a few very fine short hairs can
be detected, under a magnification of 20 diameters, arising from the coarse punctures
on the vertex or posterior corners of the head. Color rather bright reddish ferrugin-
ous, with the legs paler and the mandibles and the upper surface of the head, except
the cheeks and occiput, dark brown or blackish. The upper surface of the thorax
and gaster, except the posterior borders of the segments of the latter, are darker and
more brownish than the pleure and venter. The petiole is scarcely longer than
broad, its ventral tooth small, compressed and directed backward. The smaller
workers have the head of nearly the same shape and proportions as the larger but less
deeply excised behind and more shining, as is also the body. The pubescence is also a
little more abundant. The color is very similar but paler in the smallest individuals.

Dorylus (Anomma) kohli variety chapini, new variety
This is a very distinct form, represented by a series of two dozen
workers from Stanleyville (Lang and Chapin), without further data.
They measure 1.5 to 6 mm. in length, The largest specimens are prob-
ably not the maxima forms as they have a preapical mandibular tooth.
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The body is only slightly shining and very similar in sculpture to the preceding
variety except that the punctures are coarser, sharper and piligerous. They are
evenly distributed over the dorsal surface of the head and pronotum, similar but
smaller and shallower on the epinotum and gaster, and very indistinct or absent on
the petiole. Mandibles and legs smooth and shining. The head, pro- and mesonotum,
gaster, scapes, and legs are covered with short, subappressed, yellow hairs arising
from the punctures and forming a conspicuous, rather abundant, coarse pubescence.
The body is brownish ferruginous, the head slightly darker, and appendages paler, the
mandibles blackish. The head is scarcely longer than broad in front, the sides very
feebly convex and converging to the posterior border, which is only slightly excised
and about four-fifths as long as the anterior border. The petiole is as broad as long.
The smaller workers closely resemble the larger, except that the head is a little longer
and the color paler.

Dorylus (Anomma) nigricans Illiger subspecies arcens (Westwood)
Eleven maxima and media workers from Medje (Lang and Chapin),
taken from the stomach of a toad (Bufo funereus), are very dark, almost
black, and are evidently referable to this subspecies, though the largest
specimens are only about 10.5 mm. long, whereas the largest workers,
according to Emery and Santschi, measure 13 mm. The surface of the
body is very shining, the head more opaque in front.

Dorylus (Anomma) nigricans subspecies burmeisteri (Shuckard)

Seven workers from the stomach of a toad (Bufo regularis) taken at
Stanleyville; a series of workers of all sizes from Stanleyville and
Lukolela to Basoko (Lang and Chapin); also workers from Katala (J.
Bequaert).

Dorylus nigricans is the famous driver or army ant, which has so
greatly impressed all the African explorers. In my ant-book I have
quoted some of the accounts of the earlier observers. To the field
naturalist the various races of D. nigricans and D. wilverthi are so similar
in appearance and habits that he designates them all as “driver” or
“army’’ ants. It is not surprising therefore that Mr. Lang’s notes refer
indifferently to both species. The four fine photographs (Pls. II, III,
and IV) belong undoubtedly to D. wilverthi (vide infra) but the
following note probably refers to both species: ‘“Wherever they go,
even though the file be very small, the army ants clear a road that can
be easily seen. But when a large army is passing, they not only build a
road but also bridges and frequently even fill in all the depressions

between the dried grass with particles of sand or soil until a perfect road
has been constructed. Across a pathway used by pedestrians, where
they are often disturbed, they build walls and regular tunnels even in
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the hardest ground. Particle by particle is carried out by the steady
stream of small workers and the soldiers, large and small, watch on both
sides of the line, ever ready to attack anything that may approach.
They assume a very peculiar attitude, with mandibles wide open and
the head and thorax bent up and back till it forms a right angle with the
abdomen. When they seize anything, the abdomen can be torn off
without their loosening their grip. They are greatly feared by the natives
and even the greatest laggard moves rapidly when passing ‘the line.’”

In connection with the fact cited by the early explorers, that the
drivers are able to kill large animals when confinement prevents their
escape, Santschi’s quotation of the following observation of Cruchet
concerning D. nigricans in Benguela is of interest: ‘‘Twice during the
course of the year we have been compelled to take the cows out of the
kraal and drive them elsewhere, because they bellowed so piteously.
On looking into the matter we found that the Anommas caused all this
disturbance by crawling into the natural orifices of the animals, especially
the anus and vulva. A brooding hen had her head half eaten away, but
would not abandon her eggs. On three occasions one of my comrads
had to quit his chamber during the night and take up his quarters in the
work shop.”

According to Forel,! a very interesting account of the habits of-
Dorylus nigricans in East Africa has been published by Vosseler,? but I
have not had access to this paper. Forel’s paper, however, contains
reproductions of three of Vosseler’s photographs, one showing the
Anomma overwhelming a white rabbit and the others showing its army
on the march and crossing a stream. Prof. Emery, some years ago, kindly
sent me copies of these photographs, which seem to me worthy of being
again reproduced for the benefit of my American readers (Pl. V, figs. 1
and 2; Pl VI, fig. 1).

The singular dichthadiigyne, or female of D. nigricans, was dis-
covered by H. Schultze in Uganda. It measures 29 to 31 mm. and has
been carefully figured and described by Forel in the work cited above
(p. 177).

Dorylus (Anomma) nigricans subspecies burmeisteri variety rubellus
(Savage)
Several workers from Boma (Lang and Chapin).

11912, Mitt. Naturh. Mus. Hamburg, XXIX, p. 174, footnote.
Pflanser, Nov. 4, 1905, pp- 289—302“.
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Dorylus (Anomma) nigricans subspecies sjestedti Emery

Three large workers from Faradje, Niangara, and Medje, taken
from the stomachs of toads (Bufo regularis and B. superciliaris) and a
frog (Rana occipitalis); also a large series of workers from Faradje
(Lang and Chapin).

This form closely resembles subspecies burmeisteri variety molestus

, (Gersteecker)in having the inferoposterior angles of the petiole prolonged

outward as distinct tubercles, but is readily distinguished by having
the head of the larger workers (7 to 12.5 mm.) opaque instead of shining
and that of the smaller workers elongate.

An interesting account of the habits of rubellus and sjestedti has
been published by Sjéstedt.!

Dorylus (Anomma) wilverthi Emery
Plates II, 111, and IV
This fine species, the workers of which are easily recognized by the
elongated and divergent posterior corners of the head (Fig. 1b), is repre-
sented by a large series from Avabuki and a single small worker from

Fig. 1. Dorylus (Anomma) wilverthi Emery. a, head of roldier; b, head of worker.

Faradje; also by five workers from Medje and Akenge taken from the
stomachs of toads, Bufo polycercus and B. funereus (Lang and Chapin).
The temporary nest is shown in Plate II, the ants massed on the
ground in Plate 11I. Concerning these ants Mr. Lang says: ‘“ We had
considerable trouble with thein, for they started a nest near our camp at
the base of a coffee bush where some pineapple plants were growing. I
took two photos before burning the place. One shows the masses of
army ants heaped on top of the other. It was impossible tosee what they
had beneath them, but after the fire, we found that they covered in-

11908, *Akasiengallen und Ameisen auf den ostafrikanischen Steppen.’ In Sjdstedt, Exped. Kili-
mandjaro, Meru, ete., 11, &, pt. 4, pp. 111-114.
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numerable eggs and larve. The other photo shows the mounds or heaps
of earth particles carried out by the workers. They come on steadily,
each one with a particle of soil in its jaws, and, as soon as they arrive at
the summit of the mound, they open their mandibles and the grain of
sand rolls into place. After the fire they began to emigrate in enormous
numbers, building their roads as they proceeded. There was one main
line about an inch wide, excluding the soldiers. I followed this particular
line for a distance of about 500 yards into the forest. Sometimes the
ants seemed to have disappeared entirely into the ground, since they
traveled in tunnels, but by searching I discovered their course some dis-
tance beyond. I was unable to ascertain where the huge army deposited
its eggs and larvee. For three days the workers carried larvee and eggs
out of the old nest. The brood was carried under the body so that it
could not be seen by the superficial observer.” These observations were
made at Avakubi.

Dorylus (Typhlopone) fulvus (Westwood) subspecies badius
(Gerstecker) variety obscurior Santschi

Vamkerckhovenville, 2,8, o; Faradje, a4, §; Garamba, &;
Batama, &'; Stanleyville, & (Lang and Chapin); Avakubi, &
(Lieut. Boyton). Both the worker and male of this form have a
characteristic color. Santschi described only the worker from Konakry,
French Guinea. The Congo specimens measure 5 to 13 mm. and have the
head, thorax, petiole, and legs rich chestnut brown, the gaster brownish
vellow, the mandibles and antenng nearly black. The smallest workers
are more uniformly brownish yellow. The differences in form between
this and the typical badius of South Africa are slight. Santschi describes
the head, the base of the epinotum, and the petiole as broader in
obscurior. In my specimens the head of the soldier (Fig. 2a) closely
resembles that of the variety eurous from East Africa as figured by
Emery.

The males (Fig. 2b-f) taken from the same colony as the workers are
also much darker than those of the subspecies badius and variety eurous
or the typical fulvus from North Africa. They measure 33 to 36 mm., with
the thorax somewhat less than 6 mm. broad, and are chocolate brown, with
the head blackish and the gaster a shade paler than the thorax and
petiole. The wing membranes are also of alittle duller and deeper tint.
The hairs and pubescence are less golden and less shining, more grayish.
The male genitalia are intermediate in the structure of the stipes between
those of the typical fulvus and the subspecies badius, as will be seen by
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walk in columns on the surface like the othérs, but whenever a piece of
meat or even a jar of oil is deposited on the ground they immediately
appear from below, without a tunnel or a gallery being visible from the
outside.”

Dorylus (Alaopone) atriceps Shuckard
Text Figure 3

Three males from Faradje and two

from Stanleyville (Lang and Chapin). Fig. 3. Dorylus (Alaopone)
atriceps Shuckard. Head of male.

Dorylus (Alaopone) conradti Emery

Five soldiers and ten smaller workers from Niangara (Lang and
Chapin), taken from the stomach of a frog (Hemisus marmoratum),
agree perfectly with Emery’s description and figures of the types from
Togo, except that the largest workers measure only 4.5 to 5 mm., whereas
Emery’s specimens attained a length of 6.5 mm. The soldier is easily
recognized by the coarsely punctate thorax and the very elongate head,
which, with the closed mandibles, is nearly twice as long as broad.

Cerapachyinm

I have recently proposed to regard Forel’s tribe * Cerapachysii” as
constituting an independent subfamily, the larvae of these ants being so
different from those of the true Ponerinz and much more like the larvae
of the Doryline.! The limits of this new subfamily agree with those of
Emery’s section Prodoryling, and Emery was probably right in contend-
ing that the Cerapachyinz are intermediate between the Doryline and
Ponerine.

The WORKER caste has a ponerine habitus, but is often long and
slender. The postpetiole is separated from the third abdominal segment
by a well-marked constriction, and as broad as the third segment. In
the Indoaustralian Eusphinctus even the gastric segments are marked off
from one another. A powerful sting is present.

The characters of the FEMALE in the various genera are peculiarly
diverse. In some cases (Phyracaces), this caste is winged and not unlike
the females of certain Ponerinz; in others (Parasyscia, Eusphinctus),
the female is wingless and ergatomorphic; and, in still others (Acantho-

1Wheeler, Wm. M., 1920. *The subfamilies of Formicide, and other taxonomic notes.” Psyche,
XXVII, pp. 46-55.
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stichus, Nothosphinctus), the female is so much like the corresponding
caste in the Doryline that it might be regarded as a dichthadiigyne.
The MALE, on the other hand, though lacking the cerci, has a decidedly
ponerine habitus. The male genitalia are completely retractile; the
subgenital lamina decply and broadly furcate.

The LArRvE are extremely like those of the Doryline; they are
elongate and almost cylindrical, uniformly covered with short hairs, and
without piliferous tubercles. The mandibles are small, narrow, pointed,
and rather feebly chitinized, and I have failed to find a trophorhinium,
or triturating organ in the mouth. Apparently the young are fed only on
soft food. Moreover, the foraging habits at least of certain Australian
Cerapachying (Phyracaces) resemble those of the Doryling.! .

Dr. W. M. Mann has recently sent me specimens of his Cerapachys
majusculus from Fiji, with several worker pupee which are enclosed in
well-developed, brown cocoons. The Cerapachynie secm, therefore, to
agree with the Ponering in this character.

CERrAPACHYS F. Smith

WorkeErR.—Small ants with peculiar, long, subcylindrical body; the head ex-
cavated behind, with prominent, depressed posterior corners and very short clypeus,
with which the closely approximated frontal carinm are fused. The latter are erect,
leaving the articulations of the antenns exposed. The antennal fovea is bounded
externally by a distinct carina. Mandibles with distinct, obscurely denticulate
apical border. Antennm stout, 9- to 12-jointed, the scape incrassated distally, the
terminal funicular joint large, swollen, oval or glandiform, at least as long as the three
preceding joints together, thus forming a one-jointed club. Eyes small, sometimes
wanting. Thorax with the promesonotal and mesoépinotal sutures absent or in-
distinct. Petiole and postpetiole not marginate on the sides, the latter strongly con-
stricted off from the gaster which is largely formed by its first segment.

FEMALE scarcely larger than the worker and very similar, sometimes apterous
and ergatoid. Fore wings when present with a discoidal and a single cubital cell.

MALE with the clypeus and frontal carinze much as in the female. Antenns
filiform, 13-jointed; basal funicular joints short. Mesonotum without Mayrian
furrows. Wing venation like that of the female.

The genus has been divided by Emery into four subgenera, distin-
guished by the number of antennal joints: Cerapachys, sensu striclo,
having 12; Parasyscia, 11; Qocerza, 10; and Syscia, 9. The distribu-
tion of these subgenera is peculiar. The species of Cerapachys, sensu
stricto, are known to occur only in the Ethiopian, Malagasy, Indomalayan,
and Papuan Regions; those of Parasyscia occur in Texas, Guatemala,

IWheeler, Wm. M. 1918. ‘The.Australian ants of the ponerine tribe Cerapachyini.’ Proc.
American Ac. Arts Sc., L1II, p. 223.
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Syria, Ceylon, India, and Burma; those of Syscia have been recorded
from Ceylon, Singapore, New Guinesa, Queensland, and Hawaii; while
Oocerza is known only from Ceylon. As these ants form small colonies
and live a subterranean life, they are very rarely seen and this probably
accounts for the peculiar discontinuous distribution in the accompanying
map (Map 5). It seems hardly possible that species of Cerapachys, sensu
latiore, are entirely lacking in South America, but none has been found in
any of the many extensive collections that have been made on that con-
tinent. Practically all that is known of the habits of the genus is con-
tained in a paper which I published many years ago on the Texan
Parasyscia augustz Wheeler.!

Map 5. Discontinuous distribution of the genus Cerapachys.

Cerapachys cribrinodis Emery

Two workers found in the stomach of a toad (Bufo funereus) taken
by Lang and Chapin at Medje.

PaYRACACES Emery

Closely related to Cerapachys. The worker and female have 12-jointed antennse.
The terminal funicular joint, however, i8 not enlarged but tapers from the bhase to
the tip and is not longer or scarcely longer than the two preceding joints together.
The eyes of the worker are much larger than in Cerapachys and the sides of the petiole
and often also of the postpetiole are strongly marginate. The female is winged or
aptetous and ergatoid; the male is known in certain Australian species.

*An American Cerapachys, with remarks on the affinities of the Cerapachyine.’ Biol.
Bull HI ‘pp. 181-191, 5 figs. .
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broader than long, tenth joint larger, distinctly longer than broad, terminal joint
tapering, not broader than the preceding and not longer than the two preceding
joints together. Thorax subrectangular from above, about twice as long as broad,
a little broader through the epinotumn than more anteriorly, evenly convex above,
without traces of dorsal sutures, truncated and sharply marginate anteriorly and
posteriorly. The margination separating the base and declivity of the epinotum is
enlarged to form a small blunt tooth on each side. The
lateral borders of the dorsum are indistinctly marginate,
cspecially in the epinotal region, but the sloping epino-
tal declivity is sharply marginate laterally. Petiole as
broad as the epinotum, rectangular, about one and two-
thirds as broad as long, with bluntly dentat= posterior
corners, marginate in front and on the sides, with trun-
cated, slightly concave anterior, feebly convex dorsal
and sloping posterior surface. Ventrally in front it bears
a large, triangular, compressed, subtranslucent tooth.
Postpetiole as broad as the petiole, as long as broad,
very regularly rectangular, flattened above, with only
its anterior border marginate. First gastric segment
a little larger than the postpetiole, of a similar shape
but broader than long, anteroventrally with a blunt
tooth or tubercle. Pvgidium subeircular, truncate,
minutely and indistinetly spinulate on the sides. Legs
rather slender, hind coxa with a large rounded, trans-
lucent expansion at the tip on the inner side.

Shining; mandibles coarsely and sparsely punctate.
Head with a large, smooth and very shining space on
each side between the eye and frontal carin®; remain-
ing surface with coarse, elongate punctures or foveole Fig. 4. Phyracaces langi,
and posteriorly with a few coarseruge. Thoraxaboveand new species. Worker.
on the sides rather regularly longitudinally rugose, with
indications of elongate foveola on the humeri and truncated anterior surface; epinotal
declivity more finely and regularly longitudinally striated. Sculpture of petiole above
similar to that of the thoracic dorsum but with more numerous elongate foveole in
the interrugal spaces; on the postpetiole the foveol® are larger and more abundant
and the longitudinal ruge much less distinct; first gastric segment, pygidium and
posterior portions of remaining segments coarsely and evenly punctate, the basal
portions of these segments more shining and very evenly striolate. Scapes finely,
legs more coarsely and much more sparsely punctate.

Hairs grayish, bristly, suberect, moderately long, rather evenly distributed on
the body, more abundant on the tip of the gaster, more appressed on the legs; tibie
and scapes with a few long, subercet hairs. Pubescence short, visible only on the
punctate portions of the gaster.

Black; mandibles, antenns, legs, tip of gaster and sting piceous, coxz and middle
portions of femora and tibie darker.

Femare. —

Length 5 to 5.5 mm.
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Very similar to the worker. Pronotum coarsely foveolate; mesonotum small,
flat, somewhat pointed anteriorly, with its ruge converging in front. Postpetiole
distinctly broader than the petiole and a little broader than long. Wings whitish
hyaline, with very pale yellow veins and large, conspicuous, dark brown pterostigma.

Described from seven workers and eight females taken from a single
colony at Lubila, ‘‘nesting in a mushroom-shaped termitarium against a
tree in the forest” (Lang and Chapin).

Of the four described Ethiopian species of Phyracaces, langt is
most closely related to P. foreld Santschi of the Gold Coast. The werker
of this species, however, measures only 3.5 mm. and, judging from Sant-
schi’s description, has a nearly straight occipital border, shorter antennal
scapes, and different sculpture, especially of the head, petiole, and post-
petiole. His figure of the petiole shows much longer posterior teeth than
in langi. The specimen from Samkita, Gaboon, described by Santschi
as the female of foreli measures 4 mm. and is so different from the worker
in the shape of the petiole that I feel sure that it belongs to a distinct
species, which may be designated as Phyracaces santschli, new species.

Ponerinse

Postpetiole separated from the third abdominal segment by a constriction which
is more or less marked (except in the Odontomachini and in certain males of Ponerini),
almost always as broad as the third segment (except in Myrmecia and a few others).
WoRkER and FEMALE with a powerful sting. As a rule there is a stridulating organ
on the basal surface of the tergite following the postpetiole; it consists of very fine
transversal striee of the articulating surface. Median spur of the tibiz pectinate,
when present, except on the middle tibiz of a few genera; lateral spur simple. Fore
wing as a rule with two closed cubital cells; but there are many exceptions.

The dimorphism of the worker is feebly marked (except in Megaponera feetens,
where it i3 very pronounced) and the female as a rule is not very different from the
worker; ergatoid females exist in many genera. In afew cases the MALE has no con-
striction behind the postpetiole; such males can usually be recognized from male Doli-
chodering by the feeble development of the mandibles. Ergatoid males are known
for certain Ponerini.

Larvz with the mandibles powerfully developed for ant larva; the anterior
portion of the body long, slender and neck-like, folded over the swollen abdominal
portion; the segments are either densely hairy all over or covered with rows of peculiar
tubercles beset with more or less prominent bristles; the larve of Megaponera and
Bothroponera are hairless.

Nymrus enclosed in a resistant cocoon, which may be opened by the adult without
intervention of the worker. The West African Discothyrea oculata Emery is the only
case in which the nymphs are described as having no cocoon.

In the Ponerinz the larva are nearly always fed with pieces of solid
food, which is almost invariably animal matter. Arnold says that
Euponera sennaarensts (Mayr) is possibly an exception to the rule:
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This ant preys unceasingly on termites, but its nest very often contains consider-
able accumulations of grass seeds, which may perhaps be used as food.!

The economic value of the Ponering in tropical countries can hardly be over-
estimated, for it may be safely asserted that at least 80 per cent. of their food con-
sists of termites, and they thereby constitute one of the chief checks to these pests of
the tropics. Certain species are exceptional, such as Plectroclena mandibularis, which
feeds chiefly on millipedes and beetles, and Platythyrea arnoldi Forel, whose food con-
sists entirely of small beetles, mostly Tenebrionids.

The colonies are usually small in ponerine ants, but may be very numerous in
some species, such as Paltothyreus tarsatus, Megaponera fetens, Euponera sennaarensis,
many species of Leplogenys and Odontomachus hematoda.

The habit of foraging in files has been observed in several species of Ponerins
in different parts of the world. In our region this habit is displayed by Megaponera
Jeetens, and to a slight extent by Pallothyreus tarsatus. The former marches in double
file, and the striking disparity in size between the two forms composing the colony
has a very singular appearance. Their prey consists entirely of termites, and when a
suitable hunting-ground containing these animals has been found, the columns break
up and pour into every hole and crack which leads to the invaded galleries. The
method then adopted is as follows: each ant brings to the surface one or more termites,
and then re-enters the galleries to bring up more victims. This is continued until
each ant has retrieved about half a dozen termites, which, in a maimed condition, are
left struggling feebly at the surface. The whole army reassembles again outside and
each marauder picks up as many termites as it can conveniently carry, usually 3 or 4.
The columns are then re-formed and march home. Less order is shown by P. tarsatus,
but I have often seen this ant carrying termites, in short single files composed of about
a dozen workers. (G. Arnold, op. cit., pp. 7-8).

PLATYTHYREA Roger

WoRKER.—Small or medium-sized, slender, monomorphic, opaque black ants,
with pruinose surface and very poorly developed pilosity, with flat clypeus often
without a posterior suture, indistinct frontal area and large, thick, expanded and widely
separated frontal caringe. Mandibles large, triangular, with edentate or finely denti-
culate apical border. Maxillary palpi 6-jointed, labial palpi 4-jointed. Antennse
stout, funiculi without a distinct club. Eyes rather large; ocelli absent. Promesono-
tal suture distinct, other thoracic sutures feeble or obsolete. Petiole massive, not
squamiform, its posterior articulation at the middle of the anterior surface of the
petiole. The constriction between the latter and the gaster moderately pronounced.
Middle and hind tibiz with two spurs; claws with a single tooth.

FEMALE winged, very similar to the worker and but little larger; eyes larger, but
ocelli not always developed. Pronotum large; mesonotum depressed. Wings with
two closed cubital cells, a discoidal cell and a closed radial cell as in many other Poneri-
ne.

MarLe more like the female than in most genera of the subfamily; clypeus more
convex than in the worker and female; frontal caringe not dilated anteriorly. Man-
dibles triangular, with sharp apical border. Antenne 13-jointed; s>ap2a little shorter

11915, Ann, South African Mus., XIV,p. 7.
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than the second funicular joint. Eyes and ocelli very large. Pronotum large, not
overarched by the mesonotum, the latter convex, with indistinct Mayrian furrows.
Petiole much as in the worker. Pygidium rounded; cerci developed.

This genus, of which more than 35 species are known, ranges over
the tropics of both hemispheres (Map 7) and is represented by more
species in Africa and Madagascar than in the Indoaustralian or Neotropi-
cal Regions. Our American and many of the African species seein to feed
largely or exclusively on termites. I have found P. puncfata (Smith)
of the West Indies nesting in termitaria. Arnold gives some notes on the
habits of two of the African forms. Of P. lamellosa (Roger) subsp.
longinoda Forel variety rhodesiana Forel he says:

Map 7. Distribution of the genus Platythyrea.

The nest of this species is so distinctive that it cannot he mistaken for that of any
other Ponerine. The entrance is surmounted by a dome, from 6 to 8 inches high, by
about 12 inches broad at the base. The dome is built up of very even-sized small
pebbles, about 5 to 8 mm. in their largest diameter. The entrance is situated in the
center above, and this is generally the only entrance, very exceptionally there may be
a smaller and less regular opening at the base of the mound.

He gives the following account of P. arnold: Forel:

I have met with this species on only one occasion. The nest, situated on an
open piece of ground, was surmounted by a mound with the entrance at the apex, asin
lamellosa variety rhodesiana, but unlike that species the mound of arnoldi contains no
large pebbles. The surface of the mound was covered with the elytra and carcasses of
hundreds of beetles, mostly Tenecbrionidee. Workers were seen carrying live beetles
to the nest, the prev being held by its mandibles in a position above and parallel to
the body of the ant. Since a careful examination of the rubbish-heap of this nest
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failed to show the remains of other insects, it is probable that this species feeds cn-
tirely on Coleoptera, differing in this respect from most of the other members of the
genus, which in Rhodesia, at any rate, are entirely termitophagous.

Platythyrea conradti Emery
A single worker from Risimu (Lang and Chapin).

Platythyrea gracillima, new species

WorkeR (Fig. 52 and b).—

Length 9 mm.

Very slender. Head, excluding the mandibles, fully one and one-half times as
Jong as broad, a little broader in front than behind, with very feebly convex sides and
feebly excised posterior border. Mandibles rather long, moderately convex, their
apical border with about 10 distinct teeth. Clypeus large, rather flat, more convex

Fig. 5. Platythyrea gracillima, new species. Worker. a,lateral view of body; &, head of same from
e.

in the middle behind, with broadly rounded, entire anterior border and distinct
posterior suture. Frontal caring very prominent, fused posteriorly. Eyes small, a
little in front of the middle of the sides of the head. Antennal scapes long and stout,
extending fully one-fourth their length beyond the posterior corners of the head;
funiculi lacking, except the first joint, which is three times as long as broad. Thorax
long and narrow, laterally compressed, especially in the meso- and epinotal regions;
broadest through the pronotum, which is as broad as long and as broad as the head,
rounded in front and on the sides. Mesonotum longer than broad. Promesonotal
suture very distinct, mesoépinotal suture obsolete. In profile the dorsal outline of the
thorax is nearly straight and horizontal; the base of the epinotum nearly twice as
long as the declivity. The latter is abrupt, submarginate on the sides, which are
obtusely angulate. Petiole laterally compressed; seen from above a little more than
twice as long as broad, with straight, parallel sides; in profile evenly rounded in
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front, straight above and very sharply and deeply concave behind, the ridge between
the dorsal and posterior surface being narrow, transverse and feebly emarginate in
the middle. At its posterior end the petiole is fully three-fifths as high as long.
Postpetiole distinctly longer than broad, as broad as the gaster hehind and not
separated from it by a perceptible constriction, narrowed to the breadth of the petiole
in front. First gastric segment as long as broad, the remaining segments short,
telescoped into it. Legs rather long.

Slightly shining; mandibles more shining, finely and densely punctate; re-
mainder of body even more finely and densely punctate; with a few larger, but very
shallow and indistinct, superadded punctures on the head, thorax and petiole.

Hairs absent; pubescence vellowish gray, very short and fine, rather evenly
distributed like dust over the whole body and the appendages, longer and more
oblique on the mandibles.

Black; mandibles, clypeus, frontal carine, antenng, legs, including the coxe,
posterior corners of the head, dorsal surface of pronotum, epinotum and petiole, and
posterior border of postpetiole and first gastric segment, red; remaining gastric seg-
ments yellow.

Described from a single rather poorly preserved specimen from
Avakubi (Lang and Chapin), taken from the stomach of a toad
(Bufo regularis).

This species is unlike any of which I have seen specimens or descrip-
tions in the shape of the head and body and especially of the petiole and
gaster. In certain respects it approaches viehmeyert Santschi of German
East Africa, but is much smaller (viehmeyer: measures 13 mm.), and has
densely punctate instead of striolate and sparsely punctate mandibles;
the latter are denticulate; the head and antenne are longer; the thorax
not submarginate on the sides; the pronotum is not longer than broad;
the mesonotum is longer than broad; the color is very different; etc.

’

PALTOTHYREUS Mayr

WorgERr.—Large black ants, with monomorphic workers. Clypeus in the middle
with an elevated lobe, which is truncated anteriorly and projecting over the anterior
clypeal border, marginate on the sides, excavated in the middle and extending back
like a spearhead between the frontal carins which are moderately dilated and sub-
triangularly lobate. Mandibles elongate, triangular, their apical borders finely
denticulate. Antennal funiculi slightly thickened distally, Eyes situated in front
of the middle of the head. Thorax unarmed, not impressed dorsally; promesonotal
suture distinct, meso&pinotal suture obsolete dorsally. Petiole surmounted by an
erect scale. Constriction between the postpetiole and the gaster feeble; gaster
rather long. Claws with a tooth in the middle.

FeMALE very similar to the worker but considerably larger and winged; thorax
depressed, pronotum broadly exposed.

MaLE with triangular clypeus furnished near its anterior border with a small
conical tubercle; its posterior portion not prolonged backward between the antennal
insertions. Antenn# long, scape much shorter than the second funicular joint.
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superciliarts, and polycercus) captured by Lang and Chapin in the follow-
ing localities: Niapu, §; Niangara, §; Ngayu, ¥; Medje, 8, ?, &';
Avakubi, 8; Akenge, ¥, ?; Garamba, 8; Gamangui, §; also a single
worker from Faradje taken from the stomach of a frog (Rana occipitalis).

It is surprising to find that this large ant is represented by a greater
number of specimens than any other species in the toad stomachs ex-
amined, for the insect is provided with a very formidable sting, is swal-
lowed without mutilation, and can hardly be killed very quickly by the
weak gastric fluids of the amphibians.

Concerning the habits of P.
tarsatus, Arnold writes: ‘This
species is widely but locally dis-
tributed. Generally the worker
and female go about singly, but
occasionally forage in short col-
umns, in single file. The food
is varied but consists largely of
termites. The nests haveseveral
entrances, which are sometimes
surrounded by large heaps of
finely divided earth. The species

) . has a most powerful and offen-

Fig. 6. Paltothyreus tarsatus (Fabricius). . .

Iead of worker. sive smell, which appears to me

to resemble that of the juice in a

foul tobacco pipe.”” According to Santschi this species “répand une
abominable odeur de charogne.”

One of the worker specimens from Medje and one from Niangara
had a long Cordyceps growing out of the side of the thorax. These ants
were attached to sticks with their mandibles, a common condition in
ants that die from the attacks of these and other fungi. Dr. Bequaert
says that ““dead specinens of Paltothyreus tarsatus thus parasitized are
sometimes found, fixed with the mandibles to a leaf orgrass-stalk. The
fungus has been referred to Cordyceps myrmecophila (Cesati), of the
family Hypocreacee. Its fructification usually grows out between
the coxal articulations, on a slender stalk about 2 em. long and ending in

a club-shaped organ which bears the ascocarps” (See part IV).
’
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MALE nearly as large as the worker major, with convex clypeus, not prolonged
backward between the frontal carine. Mandibles very short, blunt and edentate.
Antennal insertions farther from each other than from the sides of the head; scape
longer than the second funicular joint. Eyes occupying less than half the sides of the
head, their inner orbits slightly emarginate. Posterior border of head strongly
marginate, somewhat colliform. Mesonotum prominent, twice as long as the prono-
tum, without Mayrian furrows. Ventral lamella of petiole with an acute posteriorly
directed tooth behind the middle. Pygidium not spined. Claws with three or four
minute basal teeth. Wings short, with a discoidal cell, two cubital cells and a closed
radial cell.

This genus, like Paltothyreus, is monotypic and has much the same
distribution, the single species, M. fetens (Fabricius), ranging over a
large part of the Ethiopian Region (Map 9).

Moegaponera fmtens (Fabricius)
Plate VI, Figure 2
Zambi, 8; Niangara, §, ¢; Rungu, 8; Avakubi, ¥; Faradje,
¢; Panga to Banalia, &; Boyulu, §; Niapu, 8; Garamba, §; Akenge,
¢; Gamangui, 8 (Lang and Chapin); Malela, § (J. Bequaert).

Fig. 7. Meoaponera fatens (Fabricius). a, head of large worker; b, head of small worker; both
drawn to the same scale.

Seventeen of the specimens from Boyulu, Niapu, Garamba, Akenge,
and Gamangui were taken from the stomachs of four species of toads
(Bufo funereus, superciliaris, regularis, and polycercus) and a male from
Faradje was taken from the stomach of a frog (Rana occipitalis).

The smaller individuals have the vertex and pronotum very shining,
the mandibles toothless, and the funicular joints of the antennz much
shorter and more transverse than in the larger workers (Fig. 7a and b)
and were therefore formerly regarded as a distinct species (M. crassi-
cornis Gerstecker). A worker media was also described by Emery as a
distinet species, M. dohrni. At one time he interpreted the smaller
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individuals as the true workers and the larger as ergatomorphic females.
Arnold, who found this view improbable for the reason that the large are
about four times as numerous as the small individuals in the colony, has
recently discovered the true female.! It is of the ergatomorphic type,
with a slender wingless thorax like the large worker and measures 18.5
mm. The petiole, however, is squamiform and not cuboidal as in the .
worker and the gaster is much more voluminous. It therefore resembles
the females of Leptogenys (subgen. Lobopelta) and Onychomyrmex which
I have described in former papers.

Armies of Megaponera were frequently observed by Mr. Lang prey-
ing on termites or carrying the larve and pupz in files, sometines of 300
or more individuals. In theliterature there are some interesting accounts
of the habits of this ant.? Wellman observed it in Benguela and informed
Forel of its habit of marching in populous columns.? In a later papert
Forel published some observations of Prell on the same ant in German
East Africa. He found it running in single file on the road. Most of the
larger individuals were carrying worker and soldier termites in their
jaws and Prell was struck both by the sonorous stridulation of the army
and by its strong odor, which resembled that of oil of bitter almonds and
was imparted to the alcohol of the vial in which the specimens were
preserved. Similar observations were made by Bequaert in the
Katanga.®
A more detailed, though incomplete, account of a raid on termites

is given by Alluaud and Jeannel in Santschi’s paper on the ants they
collected in East Africa:

When they are disturbed and run away the Megaponera jetens stridulate, and the
noise made by a troop of them can be heard at a distance of several meters. We
noticed this on several occasions, particularly at Fort Hall and New Moschi. At the
latter station on the morning of April 10, 1912, in a corner of the forest at the edge of
the Rau River, we encountered a troop of several hundred Megaponera marching in a
column seversal abreast, apparently moving with decision to a predetermined goal.
They descended the bank of the stream, stridulating loudly. We were unfortunately
busily occupied at this spot collecting a lot of large Papilio which came down to the
river to drink, so that we did not think of following the Megaponera army. An hour
later these ants returned in good order in the reverse direction, each of them carrying

11915, Ann. South African Mus., XIV, p. 48, footnote, fig. . .

1Livingstone in his celebrated ‘ Missionary travels and researches in South Africs,’ 1859, pg. 576—
577, has qiven what is apparently the earliest account of the termite hunting Ponerine of Central
Africa. His description or their foraging pirnea 15 remx:;kably accurate; he even mentions that ** when
disturbed istinet hissing or chirping sound.”

'lwﬁ.‘ﬁ;yn.ugz.’é’rﬁ%elgique. LIII, p. 64. In Entomological News, X1X, 1008, p. 33, F. C.
Wellman gives an account of what 18 evidentlyb:‘rmd.ing party of Megaponera fetens, but unfortunately
ealls * - litaris cupreopubescens.’’
dtl%el ;n%df%g’ch.ﬂ:dz':e Sg.uNat.’:'éi)oXLVU, p. 361, Sec also Prell, H., 1911, *Biologische Beo
tangen an Termiten und Ameisen,’ Zool. A » XXXVIII, pp. 243-253.

%1913, Rev. Zool. Afr., II, p. 422.
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in its mandibles a whitish pellet consisting of dead termites glued together with saliva.
Some of them carried as many as ten to twelve termite workers thus agglutinated,
others only two or three soldiers; one carried a dedlated male, possibly the king of
the plundered termitarium. The number of termites in a pellet varied with its size,
but not an ant returned without something. While collecting a number of these
Megaponera fetens with their booty we experienced the effect of their sting, which is
lancinating and very painful but very transitory.

In his monograph of the Formicide of South Africa (loco citato,
p- 47) Arnold says:

It is a common ant in Rhodesia and lives almost exclusively on termites, which are
carried off by means of carefully arranged raids in which the ants march in double
file. This is the species which is popularly called the “Matabele” ant, and like its
cousin Pallothyreus, it is also endowed with a very offensive odor. They stridulate
very loudly when disturbed, and their sting is exceedingly painful. The entrance to
the nest consists of one or more simple-holes without any mounds of earth around
them.

In the Proceedings of the Rhodesian Scientific Association, XIII,
1914, p. 26 et seq., Arnold has recently published a fascinating descrip-
tion of the extraordinary way in which the Matabele ant changes its
nesting site and is followed by its numerous guests. I quote the greater
part of his account, as the journal in which it appeared may not be
accessible to my readers:

This is eminently a termitophagous species, and it is likely that it changes the
gite of its nest more often than is the case with the majority of our ants, When we
bear in mind how continuous their assaults are on the colonies of termites, it seems
very probable that the supply of the latter insects may be so diminished within the
practical range of the camp of the raiders that the latter may find it advantageous to
move their quarters from time to time to new and more fruitful country. The migra-
tion of this ant which I am about to describe is of particular interest, apart from the
hehavior of the guest insects, because it was the occasion of the discovery of the true
queen of the species. * * *

My attention was attracted to this migration by sceing a mass of these ants
assembled together with their larvee and pupm, in the open. On one side, many
workers were to be seen bringing along the larva in their jaws, on the other side of this
mass a few workers were moving in the other direction, in a somewhat hesitating
mnanner. Following the track backwards, I came to the site of the old nest, situated
about 15 feet away. Returning to the camp, it was scen that some workers had
started to pick up the larvee again, and were carrying them yet further away from the
original nest, only to be laid down again at about another 15 feet further away. Sub-
sequent observations showed that the migration was carried out in three stages, three
temporary camps being formed between the old and the new nests, which were about
60 feet apart. The method adopted by the insects was as follows. First of all, the
eggs, larvee, pupe and males were taken from the old nest and put down at the first
camp, from which many workers were to be seen hurrying back to fetch away the
rest of their charges. In the meantime, a few workers were to be seen pacing up and
down on the other side of the camp. They did not carry any larve and it would almost
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seem as though they had some idea of the numerical composition of the colony, and of
what the volume of the first camp should be, before the old nest could be considered
to have been emptied by its inhabitants, and the proper moment to have arrived for
another start to be made. However, after about six or seven minutes, the march
recommenced; and within a short time the second camp had been made at a distance
of about 15 feet from the first. Similarly a third and last camp was formed further
on. It was while the first camp was about to break up that 1 saw an insect then
much larger than the largest worker, and which, when captured in the third camp,
proved, to my surprise, to be the queen.

The entrance to the old nest was a hole about 1 inch across, which ran down
vertically for about 5 inches and then branched off at an angle. Looking down this
hole, the various guests and parasites could be seen climbing up the walls in an almost
continuous stream, hastening to join their hosts in their new home. These insects
comprised a Lepisma, two species of staphylinid beetles, a histerid beetle and an
outhophagous beetle; there was also a spider. The Lepismas as usual were very
plentiful; of the larger staphylinid I saw only one specimen, but of the smaller sort
and of the other beetles very many examples occurred, and during the half hour or so
through which I watched the procession, about two dozen specimens of the spider
were counted. Had it been possible to have cinematographed the scene, it would have
furnished us with a film of surpassing interest. Here, as in the case of Myrmicaria,
the myrmecophiles were able to follow the tracks of their hosts without any delay or
uncertainty. Occasionally one of the smaller staphylinids would leave the beaten
track for a short distance and then return to it again a little further on, but to the
majority of these commensals, the odour of their hosts had laid down a path as clearly
marked as a macadamized road would be to our eyes, so that with the above excep-
tion, it was rare to see any of these insects swerve from the line of march by as much as
an inch.

This motley crew of cringers, thieves, murderers and body-snatchers did not
appear to attract the slightest attention from their victims the ants, which were too
busy with the work in hand to waste any time on the rabble following in their wake.
Of all this crowd, the spiders alone were able to keep pace all the time with the ants,
but the slowest, the very small histerid, even at its most feverish pace, did not succeed
in covering more than 2 inches per minute, so that it would have arrived at the new
nest about six hours after leaving the old. Those beetles which managed to reach the
different camps, while these were still intact, buried themselves in the heap of larvee
and cocoons, where they remained until the gradual depletion of the mass made it
clear that they had not arrived at the site of the real nest and that another wearisome -
journey had to be made to attain their goal.

The spiders moved about in the camps in a very easy and unconcerned manner,
making no attempts to hide under the piles of cocoons. They ran over the backs of the
ants, mingling in a friendly way with the crowd; yet even in the hurry and bustle of
this march, it was not possible for these animals to conceal entirely their method of
eamingaliving. A worker ant, carrying a larva in its jaws, was seen just about to pass
a spider standing on the edge of the camp. The spider ran up to the worker, stroked
it with ita front pair of legs for a second or two, and then plunged its fangs into the
larva. The latter was released by the ant after a little hesitation, and within five
minutes had been sucked dry by the spider. We know that there are many ant
parasites which live chiefly on the young of their hosts; but usually these insects
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regurgitated liquid food, and the strong integument is evidently an
adaptation to exposure to the air and light and to the exigencies of fre-
quent and protracted transportation in the powerful denticulate jaws of
the workers. The nudity of the integument indicates that even the very
young larve are carried singly and not in bunches held together by inter-
locking hairs as in most other species of ants. The cocoons are black
and remarkably tough, characters which I have observed in certain
Australian Ponerinz of the genera Diacamma and Rhytidoponera as
adaptations to exposure to sunlight.!  This interpretation is confirmed
by Mr. Lang, who, without knowing of my observations, informed me
that he was surprised to find Megaponera often exposing its dark cocoons
in heaps to the sunlight.

Recently, in a letter to Prof. Poulton,> G. D. H. Carpenter records
some additional observations which he was able to make on M. jeiens
southwest of Lake Victoria:

I see a good deal of the ant Megaponera fetens here: oneisalwayscoming across
their long, solemn, slowly marching, black processions—of any number from 50 to
500 or so. I have never seen them carrying any other booty but the species of termite
which abounds here—the one I have alluded to before. It lives underground and
makes no hills—coming out of little holes and running about, uncovered, in the open,
to get bits of live or dead grass which it carries down the holes. Presumably in corre-
lation with its open-air habits, its color is much darker than the large termite whose
hills I used to destroy on the islands, and which devoured my house. Thisone does not
attack wooden posts nor dces it make covered runs. Curiously enough, I have never
seen any soldiers, which is perhaps why Megaponera wages such ceaseless war against
it. This ant, when it goes out in column, wanders about looking for the termite holes.
Immediately one is found there is great excitement. The little bits of grass which
sometimes plug the entrance are dragged out, and the ants scramble down the hole
very shortly reappearing with termites, feebly struggling in their jaws. Sometimes
there seems evidence of an underground barricade, as ants come up to the surface
with bits of dead grass, etc., as if they were breaking down hastily erected barricades!
One can almost picture the termites hastily throwing up partitions of grass and earth
to keep back the invaders. It would be interesting to know if the reason why Mega-
porera is absent from some parts, is because this particularly defenceless termite is
absent also.

BoTEROPONERA Mayr

WorkER.—Small, medium-sized or large, opaque or subopaque, usually strongly
sculptured black or dark brown ants. Workers monomorphic. Head subrectangular,
with the eves usually well developed, rarely vestigial, placed at or in front of the
posterior third of the head. Mandibles subtriangular, with coarsely dentate apical
margin. Cheeks without a carina. Clypeus with rounded, obtusely angular or feebly

! . . Americs, V1II, pp. 335-337.
'Il:};'ﬁ.;sl.g%tnt.sg‘)c. London, (19118 Proc., p. exxix.
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and sinuately marginate anterior border, prolonged backward as a narrow point
between the frontal carine, which are broadly and lobularly expanded, incrassated
and covering the insertions of the antennm. Frontal groove distinct. Antennz stout,
12-jointed. Thorax with distinct promesonotal suture, but with the mesoépinotal
suture and that between the mesosternum and mesepisternum absent or obsolescent.
Pronotum not marginate on the sides; epinotum usually unarmed. Petiole with a
thick, more or less transverse node, in a few species somewhat compressed and dentate
above or behind. Gaster subcylindrical, with pronounced constriction between the
postpetiole and succeeding segment, the postpetiole truncated in front; sting rather
short and blunt. Middle and hind tibie each with a large pectinated and a simple
lateral spur; claws simple.

Fig. 9. Bothroponera sublavis Emery. Australia. Adult larva. a, ventral view; b, lateral view;
¢, head, dorsal view; d, head in profile.

FEMALE only slightly larger than the worker; winged; in other respects very
similar to the worker; ocelli small; pronotum broad and exposed; mesonotum
small, flattened, broader than long. Wings rather broad; with a discoidal cell, two
cubital cells and a closed radial cell.

MALE nearly the same size as the worker. Head short, rounded behind; eyes
and ocelli very large; mandibles small, flat, edentate. Palpi long, the labial pair
3-jointed, the maxillary pair 5-jointed. Frontal carine short. Antenns very long,
filiform, 13-jointed; the scape short, scarcely twice as long as broad; the first funi-
cular joint not longer than broad, the remaining joints long and cylindrical. Pronotum
transverse, truncated in front; mesonotum without Mayrian furrows; scutellum very



1922] Wheeler, Ants of the Belgian Congo 71

convex. Abdomen strongly constricted behind the postpetiole; pygidium terminat-
ing in & downwardly directed spine. In some species the penultimate sternite of the
gaster is notched and prolonged on each side as a prominent lobe. Genitalia retracted.

Mayr described Bothroponera as a genus; but Emery, Forel, and
Santschi have been treating it as a subgenus of Pachycondyla. I return
to Mayr’s conception for the following reasons: First, the larve of
Bothroponera (Fig. 9a—d) are quite different from those of Pachycondyla,
as I have shown in a former paper.! Second, Bothroponera, being a
strictly paleotropical group may be advantageously separated as a

Map 10. Distribution of the genua Bothroponera.

distinct genus frem the purely neotrovical Pachycondyla. Ectomomyrmez
may be regarded either as a subgenus of Bothroponera or as an independ-
entgenus. I prefer to adopt the latter course. I also separate out a small
group of species of Bothroponera (gabonensis Ern. André and sveni Forel)
as a distinct genus Phrynoponera (vide infra). Third, there are certain
peculiarities in the habits of Bothroponera which indicate that the species
are generically distinct. Like Pachycondyla, they form small colonies
under stones in rather moist, clayey soil, but are more sluggish and do not
sting readily when captured and instead emit from the posterior end of
the body a peculiar mass of frothy substance. I have observed this in
some of the Australian species, and Bingham and Taylor have seen
similar behavior in the Indian B. rufipes (Jerdon), according to Wrought-

11918, * A study of some ant larvee, ete.’ Proc. Amer. Phil. Soc., LVII, p. 299.
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on.! Bingham says that this ant ‘“blows a whitish, acrid smelling, rather
gelatinous froth when seized’” and according to Taylor it exudes when
seized “a milky substance of a frothy nature which hardens on
exposure to the air and resembles fine cotton; it is called ‘ domona chunti’
or ‘gendu,’ the ‘domonas’ being the weaver caste in Orissa.” B. iriden-
tata (F. Smith) of Borneo seems to have the same habit, according to
Beccari.?

The genus Bothroponera is widely distributed over the Ethiopian,
Indomalayan, Papuan, and Australian Regions (Map 10). Africa is very
rich in species but Australia possesses almost as many.

The following table may be of some assistance in identifying the
workers and females of the Ethiopian species of Bothroponera.

1. Head, thorax, petiole and postpetiole coarsely punctate, punctate-rugulose or

striated. ... ... s 2.
These regions finely and densely punctate, sometimes with superimposed, larger
but shallow punctures. ......... ... ... ... 9.

2. Mandibles striate.. P~ 3
Mandibles smooth, Sparsely punctute ................................... 7.

3. Petiolar node broadly excised posteriorly..................... cartosa Emery.
Petiolar node sharply truncated posteriorly.............................. 4.

4. Length 8mm.; testaceousyellow........................ cribrata (Santschi).
Length not less than 9 mm.; black or brownish black..................... 5.

5. Antennal scapes reaching to occiput................... cavernosa (Roger;.
Antennal scapes not reaching to occiput; eyessmall. .. ... .............. 6.

6. Length 9 mm.; golden pubescence on body, especially on head, abundant;
sculpture less pronounced............................ talpa Ern. André.

Length 12 to 15 mm.; golden pubescence less pronounced; sculpture coarser.
pachyderma (Emery).
7. Petlohr node broadly excised posteriorly; body covered with golden pubescence.
granosa (Roger).

Petiolar node truncated behind; body without golden pubescence. .. .. ..... 8.

8. Gaster opaque, finely striated...................... ..., strigulosa Emery.
Gaster more or less shining......................... pumicosa (Roger).
9. Eyes well developed in the workers. .. ............. . .. ... ... ... 10.
Eyes vestigialintheworkers. ......... ... ... ..ol 15.
10. Length 8.5 mm......oovivivii i AL
Tengthatleast 7mm................ . i 12
11. Mandibles 7-toothed; petiolec aslongasbroad.......... ... ... picardi (Forel).
Mandibles 6-toothed; petiole nearly twice as broad as long. . silvestrii (Santschi).
12. Mandibles shining, sparsely punectate...................... soror (Emery).
Mandibles finely striate. ....... . ... ... .. . i i 13.
13. Opaque; head ovoid............ ... ... ... ... .l kriigeri (Forel).
Subopaque or shining; head subrectangular. ... ......... ... ... ... ... 14.

11891, ‘Our Ants.’ Journ. Bombay Nat. Hist. Soc., VH.E!‘). 54.
2 Nelle foreste di Borneo.” Firensze, 1902, p. 237; teste Emery, 1911, ‘Genera Insectorum, Pon-

erinm,” p. 75.
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14. Very shining; length 12 mm.; clypeus angularly produced in middle; eyes
small. . ... levissima (Arnold).
Subopaque; length 7 to 7.5 mm.; clypeus feebly sinuate in middle; eyes larger.
crassa Emery.

15. Length only 4.5 to 5.5 mm.; mandibles smooth, sparsely punctate; eyes very

small, with less than a dozen facets.................. gjostedts (Mayr).
Length 6.5 to 7 mm.; mandibles striate at the tip; eyes larger, with about 45
facets. ... Sfugax (Forel).

Bothroponera pachydermsa (Emery) _
Manamana, §; Bafwasende, §; Medje, §; Ngayu, §; Niapu, ¢,
9; Niangara, §; Akenge, 8, ¢ (Lang and Chapin). The specimens
from Manamana, fourteen in number, are accompanied by the note:
“Found under a log. When it was lifted the ants feigned death.” The
specimen from Bafwasende is very small. The specimens from the other
localities, seventy-four in number, were all taken from the stomachs of
toads (Bufo polycercus, superciliaris, funereus, and luberosus). One speci-
men from Akenge was taken from the stomach of a frog (Rana albolabris).
I believe I have identified this species correctly. All the specimens,
both workers and females, have a blood-red, subtriangular spot at the
middle of the posterior border of each gastric segment. I regard Sant-
schi's B. sculpturata, described from a female, as synonymous with
Emery’s pachyderma.

Bothroponera pachyderma variety funerea, new variety

FEMALE (deilated).— '

Length more than 13 mam.

Differing from the typical form in its somewhat greater size and in color, being
coal black, with only a slight brownish tinge to the legs. Even the frontal carine
and antenna are black and there is no red on the gastric segments. The erect hairson
the dorsal surface are also black, at least in certain lights, not fulvous as in the typical
form, but the hairs and pubescence on the tibise and tarsi are of the latter color. The
foveol on the gastric segments, especially behind the anterior portion of the first
segment, seem to be shallower and both they and the spaces between them to be less
distinetly striated than in the typical pachyderma.

A single specimen from Medje (Lang and Chapin) taken from the
stomach of a toad (Bufo polycercus).

Bothroponera talpa Ern. André
Nispu, 4; Niangara, §; Avakubi, 8; Medje, 8, ¢ (Lang and
Chsrin). Eight specimens, all taken from the stomachs of toads (Bufo
Junereus, polycercus, and superciliaris) and agreeing well with André’s
description.
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Bothroponera soror (Emery)

Akenge, 8, 9; Medje, 8, 9 ; Ngayu, 8; Niangara, 8; Avakubi, §;
Niapu, 8; Faradje, § (Lang and Chapin). Forty-one workers and three
deiilated females. All but three of these specimens were taken from the
stomachs of toads (Bufo superciliaris, polycercus, funereus, tuberosus, and
regularis); one from Faradje was taken from the stomach of a frog (Rana
occtpitalis). Arnold records this as a rather rare species in Rhodesia.
It usually nests under stones, and has a very strong smell of cockroaches.
The colonies do not usually comprise more than two dozen individuals.”
Two of the specimens from Medje were taken by Mr. Lang while they
were crawling on tree trunks and also on the tents of the expedition. He
notes that, “when crushed, they gave off a stench reminding one of a
bug.”

Bothroponera soror variety ancilla (Emery)

A single worker fromm Isangi (Lang and Chapin) differs from the
typical soror in its smaller size (less than 7 mm.). It differs from Emery’s
description of the variety ancilla, however, and agrees with the
typical form in having a trace of the mesoépinotal suture.

Bothroponera sjdstedti (Mayr)
Text Figure 10
Eight workers taken by Dr. Bequaert at Malela agree very closely
with Mayr’s description of the types from Cameroon except in being

Fig. 10. Bothroponcra sjsstedti (Mayr). Worker. a, lateral view of body; b, head from above.

smaller. They were nesting ‘‘under the fallen trunk of a palm in swampy
ground.” The type specimens were found by Sjostedt “in a rotten palm
trunk,”’ according to Mayr. The species is peculiar inits very small size,
pale coloration and in having the eyes reduced to a few ommatidia.
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PaayNoroNERA Wm. M. Wheeler

Worker.—Allied to Bothroponera but distinguished by the following characters:
body shorter and stouter; mandibles narrower, not triangular, their basal and external
borders parallel, the apical border oblique, bluntly dentate, not forming a distinct
angle with the basal border. Clypeus short, elevated in the middle, with a median
furrow and a ridge on each side, the anterior border broadly rounded and entire or
bluntly bidentate, posteriorly extending back between the frontal caring as a narrow
acute point. Frontal caringe expanded as lobes but the latter are not thickened as in
Bothroponera, but depressed except at the edges which are smooth and slightly ele-
vated, concealing the insertions of the antenne as in Bothroponera. Eyes rather large
and convex, broadly elliptical, placed just in front of the middle of the head. Anten-
ne stout, 12-jointed as in most Poneringe. Thorax with broad pronotum; promeso-
notal suture distinct, arcuate; mesoépinotal and mesepisternal sutures obsolete.
Epinotum with two stout spines. Petiole surmounted by a flattened scale which
curves back over the postpetiole and terminates in a comb consisting of five acute,
flattened teeth. Remainder of abdomen very short, oval, the postpetiole which forms
nearly half of it, not truncated but rounded in front and not separated by a constric-
tion from the first gastric segment, though the stridulatory surface is well developed as
in Bothroponera. Sting very long; longer, more slender and more acute than in the
latter genus. Legs rather long and stout; middle and hind tibiee each with a long
pectinated and a simple lateral spur; claws simple. Sculpture of body coarse;
pilosity short, abundant, coarse and erect.

FeuaLE winged, but wings unknown; in other respects very similar to the worker
and scarcely larger. Ocelli small. Pronotum broad and exposed; mesonotum and
scutellum flat, together nearly circular, each being broader than long.

MALE unknown.

GENOTYPE: Bothroponera gabonensis Ern. André.

In my opinion this is a very distinct genus and would probably long
since have been recognized as such had it not been that only one or two
species were known and these very imperfectly, that one species of
Bothroponera [B. bispinosa (Smith) of India] has a spined epinotum, and
that another Indian species [B. rufipes (Jerdon)] has the petiole antero-
posteriorly compressed above and the border denticulate, thus suggesting
the conditions in Phrynoponera. In reality the latter genus is distinct,
not only in the structure of the petiole but also of the mandibles, frontal
canine, and postpetiole, in the absence of any constriction between the
postpetiole and the gaster, and in the abbreviation of the latter. The
genus seems to be confined to a narrow region in West-Central Africa
(Map 11). The species probably all live in the humus of the rain forest.
The workers and females of the forms which I have seen from the Congo
may be separated with the aid of the following dichotomy.

L. Clypeus with two largeblunt teeth. ......................... ... ... .. 2.
Clypeus without teeth............. ... ... 7.
2. Length 6.5 to 7.5 mm.; mandibles 4-toothed............... AU X

Length 9 mm.; mandibles 7-toothed.................. heterodus, new species.
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Map 11. Distribution of the genus Phrynoponera.

3. Gaster shining, feebly sculptured (gabonensis).. B
Gaster opaque or subopaque, strongly sculpturcd ......................... 5.

4. Mandibles, frontal carine, antenns and legs red. typlcal gabonensis (E. André).
Mandibles, frontal carinz, antenng and legs blackish. ... .var. esta, new variety.

. 5. Mandibles smooth, sparsely punctate................. ... ... . ... ..., 6.
Mandibles striated and sparsely punctate.......... var. strialidens (Santschi).

6. Mandibles, frontal caringe, antenn® and legs red. . . .var. fecunda, new variety.
Mandibles, frontal caringe, antenns and legs bls.ckish . .var. umbrosa, new variety.
7. Small species (6 mm.); funicular joints 2 to 10 much broader than long;
mandibles and appendagesblack.................. bequaerti, new species.
Large species (8 to 9 mm.); funicular joints 2 to 5 at least as long as broad; 6
to 10 slightly broader than long; mandibles and appendages red.
svent (Forel).

Phrynoponera gabonensis (Ern. André)

There are specimens of five different forms of this species in the
collection. To gabonensis, sensu striclo, I refer a single worker from Baf-
wasende, one from Medje (from the stomach of a toad, Bufo funereus),



78 Bulletin American Museum of Natural History [Vol. XLV

Described from eight workers and a female from Medje (type
locality), two workers from Ngayu, and a female from Gamangui (Lang
and Chapin), all found in the stomachs of toads (Bufo superciliaris,
polycercus, funereus, and tuberosus).

Phrynoponera gabonensis variety fecunda, new variety

WoRkER and FEMALE (dedlated).—Having the coloration of the typical form,
1. e., with the mandibles, frontal caringe, antenne, legs, and posterior borders of the
abdominal segments red, but with the postpetiole and gaster opaque, densely and
finely punctate, and with superadded coarser longitudinal punctures, or aciculations,
having sharp anterior edges. The legs are somewhat more opaque and more coarsely
coriaceous than in the typical gabonensis. The mandibles are shining and sparsely
and coarsely punctate, as in the two preceding forms.

Described from eleven workers and one female from Akenge (type
locality), eighteen workers from Medje, two from Ngayu, and one from
Avakubi (Lang and Chapin). All the specimens were found in the
stomachs of toads (Bufo superciliaris, polycercus, funereus, and tuberosus).

Phrynoponera gabonensis variety umbrosa, new variety
WorgeR.—Coloration like that of the variety esta, black throughout, the post-
petiole and gastric segments with narrow brown posterior border. The sculpture of
the gaster is that of the variety fecunda.
Two specimens from Medje (Lang and Chapin) from the stomach of
a toad (Bufo polycercus).

Phrynoponera gabonensis variety striatidens (Santschi)

Medje, 8; Akenge, §; Ngayu, 8 (Lang and Chapin). Four speci-
mens, all from the stomachs of toads (Bufo polycercus, funereus, and
tuberosus). These specimens have the coloration of the typical gabonen-
sis and variety fecunda and the abdominal sculpture of the latter, but
the mandibles are subopaque and finely striated, except at the base, in
addition to having the coarse, sparse punctures of the other varieties.
The epinotal spines seem to be a little longer and more acute than in any
of these forms.

Phrynoponera heterodus, new species

FEMALE (dedlated).—

Length 9 mm.

Very closely related to gabonensis but differing in its larger size and in the follow-
ing particulars: the apical borders of the mandibles are 7-toothed and, in addition to
the coarse puncturcs, are finely striated on their apical halves. The antennm are
somewhat longer, the funicular joints 2 to 7 being as long as broad. The rug=s on
the front and vertex are distinctly coarser and more divergent, the eves somewhat
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smaller, the posterior corners of the head more acute, the clypeus bluntly bidentate
a8 in gabonensis. The sculpture of the thorax and petiole is also very similar, the
postpetiole and gaster sculptured as in the variety siriatidens but even more sharply,
so that the whole surface is opaque. The epinotal spines are broad and flat as in
gabonensis but the median petiolar tooth is nearly twice as long as the intermediate
teeth. The pilosity is, if anything, a little more abundant than in gabonensis and its
varieties. The color is black, with the mandibles, legs, and posterior borders of the
abdominal segments dark castaneous brown.

A single specimen from Stanleyville (Lang and Chapin), without
further data. This form might be regarded as a large subspecies of
gabonensis but its precise status can hardly be determined without worker
specimens.

Phrynoponera bequaerti, new species
Text Figure 12

FEMALE (dedlated).—

Length 6 mm.

Resembling gabonensis and heterodus but
much smaller. Head, excluding the mandibles,
fully as broad as long, the posterior border
nearly straight; the sides very feebly and evenly
convex; the eyes large, moderately convex, with
their posterior orbits at the middle of the sides.
Mandibles shaped as in gabonensis, with ob-
liquely, bluntly 4-toothed apical borders.
Clypeus short, with broadly rounded, entire
anterior border, the elevated central portion
somewhat concave behind in the middle, with a
ridge on each side. Antenns short and thick,
the scapes scarcely extending beyond the pos-
terior border of the head; first funicular joint
nearly as long as broad, remaining joints, except
the last, decidedly broader than long. Thorax as
broad as the head, short, shaped much as in Fig. 12, Phrumoponera bequaerts, new
gabonensis but the epinotal teeth are proportion- species. Dedlated ferale,
ally longer, being longer than broad at heir
bases and as long as the distance between the
latter, flattened dorsoventrally, with round lobe-like tips. Petiole with longer
spines than in gabonensis, the lateral spines being as long as the remainder of the
segment and the median spine as long as the lateral.

Mandibles smooth and shining with very coarse, sparse punctures, most numer-
ous near the inner border. Remainder of body subopaque except the borders of the
frontal caringe which are smooth and shining. Head reticulate-rugose, rather coarsely
on the sides, on the front and vértex more finely, the ruge scarcely longitudinal.
Thorax covered with coarse umbilicate foveolse, which are largest on the mesonotum
but everywhere so close together that the surface may be described as reticulate-
rugose. Anterior surface of petiole with similar sculpture, but the meshes of the
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reticulum elongate. Postpetiole and gaster appearing longitudinally striate owing
to their having a sculpture like that of P. heferodus and several of the varieties of
gabonensis. Legs and antennal scapes nearly opaque, closely coriaceous.

Pilosity and pubescence much as in gabonensis and heterodus but the former more
reclinate on the head, thorax, and abdomen.

Black; mandibles, frontal carinse, and legs dark brown.

Described from a single specimen taken from the stomach of a toad
(Bufo superciliaris) from Ngayu (Lang and Chapin) This is a very
distinct species, easily characterized by its small size, edentate clypeus,
long median petiolar spine and peculiar cephalic and thoracic sculpture.

Phrynoponera sveni (Forel)

Three workers from Medje (Lang and Chapin), agree perfectly with
Forel’s description. They all show, however, a beautiful blue opales-
cence, like that of Lobopelta iridescens, on the smooth declivity of the

N

Fig. 13. Phrynoponera sveni (Forel). Worker. a, lateral view of body; b, head from above; ¢,
petiole, dorsal view.

epinotum, the sides of the petiole, and the whole surface of the post-
petiole. This may have been overlooked by Forel, as the surfaces of
these ants are often covered with a layer of dirt. It was only after my
specimens had been thoroughly washed in caustic potash that the blue
coloration of the parts above mentioned was revealed. P. svent is a
strongly marked species, characterized by the long antenns, toothless
clypeus, and slender, pointed and upwardly directed epinotal spines
(Fig. 13a-c).
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EvproNERA Forel

Resembling Bothroponera but smaller and much more finely sculptured.
WoRKER mo cmorphic, with subtriangular mandibles the apical margins of
which are dentate. Cheeks not carinate. Frontal caring closely approximated,
expanded and lobular in front and concealing the insertions of the antennz. Eyes
placed near or in front of the anterior third of the head, sometimes vestigial or even
- absent. Clypeus rounded and obtusely pointed in front, usually carinate. Antenns
slender, 12-jointed, the scapes slightly thickened apically but not clavate. Thorax
shaped somewhat as in Bothroponera but with distinct mesoépinotal suture and usually
with distinet mesoépinotal constriction. Petiole surmounted by a thick transverse
scale. Middle and hind tibize with two spurs; claws simple.
FewALE winged; in some of the subgenera scarcely larger, in one (Brachyponera)
considerably larger than the worker; in other respects similar.

Map 12. Distribution of the genus Euponera (simple crossing) and of Euponera (Brachyponera)
tennaarensis (Mayr) (double croesing).

MaLe much like the males of Pachycondyla and Bothroponera but differing some-
what in the various subgenera.

Emery has divided this genus into four subgenera: Euponera, sensu
striclo; Mesoponera; Brachyponera; and Trachymesopus. Euponera,
with a single species, is confined to Madagascar; the other subgenera
have a wide distribution over the tropical and subtropical portions of
both hemispheres (Map 12). The species live in the ground, either in
crater nestg or under stones, logs, etc. Eu. (Mesoponera) castanea (Mayr)
of New Zealand lives, as a rule, in rotten logs and stumps. The colonies
of Brachyponera are rather large and populous, those of the other sub-
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genera much smaller. In the subgenus Trachymesopus there is a pro-
nounced tendency to hypogeic habits and also, therefore, to a degenera-
tion of the eyes in the worker.

Euponera (Mesoponera) ingesta, new species
Text Figure 14

WORKER.—

Length 5.5 to 6 mm.

Head somewhat longer than broad and about as broad in front as behind, with
evenly convex sides and feebly excavated posterior border. Eyes small, flat, broadly
elliptical, placed at the anterior fifth of the sides of the head. Clypeus carinate, its
anterior border entire, rounded and projecting in the middle, sinuate at the sides.

Fig. 14. Euponera { Mesoponera) ingesta, new species.  Worker. o, head from above; b, thorax and
abdomen in profile.

Mandibles moderately long, convex, their apical borders with 8 or 9 subequal teeth.
Antennal scapes extending slightly beyond the posterior border of the head; first
and second funicular joints subequal, about one and one-half times as long as broad,
joints 4 to 6 somewhat shorter, remaining joints, except the last, as broad as long.
Pronotum as long as broad, somewhat depressed above and very bluntly submarginate
on the sides. Mesonotum convex, transversely elliptical, nearly twice as broad as
long, completely surrounded by a strong suture; mesoépinotal constriction distinet.
Epinotum nearly as long as the pro- and mesonotum together, but somewhat lower,
the base and declivity straight, subequal, forming an obtuse angle with each other,
the former horizontal in profile, the latter flat; marginate on the sides. Petiolar
scale in profile high and cuneate, its anterior surface feebly convex from side to side,
its posterior surface flat, with a shallow longitudinal impression in the middle; the
border evenly rounded, semicircular from behind, slightly narrowed ventrally. Gaster
short, postpetiole sharply truncated in front, the constriction between it and the
gaster feeble. Legs moderately long.

Mandibles shining, finely and rather indistinctly punctate; remainder of body
subopaque; clypeal carina and legs more shining; very finely and densely punctate,
especially the head, scapes and thorax.
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Hairs almost lacking on the head, thorax, and appendages; on the gaster pale
veilow, sparse, erect, slender, and rather uniformly distributed; pubescence very
fine, yellowish, moderately abundant, investing the whole body, including the
appendages. _

Castaneous; legs somewhat paler; mandibles deep red, with black teeth; in
some specimens the extensor surfaces of the tibiz are yellowish.

Described from six specimens taken from the stomachs of toads
(Bufo funereus and polycercus) from Akenge (type locality), one from
Niapu, also from a toad’s stomach (B. polycercus), a single specimen from
Faradje, and another from Lubila (Lang and Chapin).

Euponera (Mesoponera) subiridescens, new species

Text Iigure 15

WORKER.—

Length 6.5 to 7 mm.

Head longer than broad, as broad in front as behind, with feebly and broadly
excised posterior border and feebly convex sides. Eyes rather large, feebly convex,
Placed with their posterior orbits just in front of the middle of the sides. Mandibles
very long, narrow, with feebly concave external borders, the apical border very long,
toothless except at the tip where there are four small, blunt, oblique teeth. Clypeus

Fig. 15. Euponera (Mesoponera) subiridescens, new species. Worker. a, head from above; b,
thormz and sbdomen in profile.

carinate, its anterior border broadly projecting, sinuate on each side of the middle and
also more deeply at each mandibular insertion. Frontal caring short, their upper
surfaces rather concave. Antenne slender, the scapes extending beyond the posterior
border of the head a distance nearly equal to twice their greatest diameter; funicular
joints 1 and 2 subequal, almost twice as long as broad; joints 3 to 5 somewhat shorter;
remaining joints, except the last, little, if at all longer than broad. Pronotum rather
convex and rounded, as long as broad; mesonotum transverse, semicircular, sur-
rounded by an impressed suture. Mesogpinotal constriction distinct. Epinotum as
long as the pro- and mesonotum together, the base rounded and convex, somewhat
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lower than the mesonotum, passing gradually into the somewhat longer, sloping
declivity, which is flat, bluntly marginate on the sides. Petiolar scale shaped as in
ingesta, but not so thick, with the anterior surface more flattened and the posterior
not impressed in the middle. Gaster short and stout, convex above, the postpetiole
truncated in front, the constriction between it and the succeeding segment very
feeble. Legs moderately long.

Shining; mandibles more so than the remainder of the body, smooth, with only
a few large punctures along the apical margin. Remainder of body very finely but
not deeply punctate and less densely than in ingesta.

Hairs lacking, except on the mandibles, clypeus, pygidium, and hypopygium,
where they are pale yellow and rather long; the pubescence, too, is yellowish and
rather long and abundant on the body and appendages, longest on the gaster.

Deep castaneous, almost black; the head and thorax with a more or less distinct
blue iridescence as in some species of Lobopelta (iridescens, chinensis); inner borders
of mandibles, the legs, antenng, and tip of gaster somewhat paler and more reddish.

Described from six specimens, all from the stomachs of toads;
four from Akenge (type locality) from the stomach of Bufo polycercus,
one from Medje from the stomach of B. superciliaris, and one from Ngayu
from the stomach of B. tuberosus (Lang and Chapin).

Both this and the preceding species seem to be very distinct from
any of the previously described African species of Mesoponera.

Euponera (Brachyponera) sennaarensis (Mayr)

Thysville, 8, &, ¢ (Lang and Bequaert); Avakubi, ¥; Leopold-
ville, 8, &; Faradje, ¥, &; Medje, 8; Zambi, &*; Stanleyville 9, &;
Niapu, ¢ (Lang and Chapin). One of the specimens from Medje was
taken from the stomach of a toad (Bufo funereus).

This is a well-known ant which seems to be common throughout a
large part of the Ethiopian Region and even ranges into Asia (Arabia).
Concerning its habits Arnold writes that it is “‘the commonest ponerine
ant around Bulawayo (Rhodesia). A crateriform mound of fine earth
surrounds the entrance to the nest, which is as often situated in the
open as it is under stones. The economic value of this little species can
hardly be overestimated, since it is exceedingly plentiful and preys un-
ceasingly on termites. It is, however, omnivorous, since it will eagerly
collect bread-crumbs, insects of all sorts, and seeds of grass. Heaps of the
latter are often found in the nests.” KEscherich, in Abyssinia, and Be-
quaert, in the Katanga, had previously noted its fondness for collecting
grass seeds, a very unusual habit in the Ponerinz.

The following note by Mr. Lang accompanies the specimens from
Avakubi: “I have generally seen this ant, which the natives call ‘tussi-
somee,’ singly or two or three together, running swiftly over the sandy
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ground, from which they throw up tiny craters about one inch wi
two-thirds of an inch high. These consist of excavated parti
ground loosely put together. From the crater slender channels,
three millimeters wide, run laterally or vertically into the ha:
When a knife is stuck into the ground near the crater, one or eve:
ants may be seen hurrying away. I never saw any of the larve
craters are often quite numerous. Today I counted about 60 ¢
area of 500 square yards. The natives say that these ants bite (
and fear them even more than the ‘siafu’ (army ants), thoug
never occur in masses. They build their cratersin cleared ground,
after rainy nights, and are seldom seen during the day time.”
accounts indicate that the habits of sennaarensis are very sim
those of the Australian E. (B.) lutea, which I have studied in New
Wales and Queensland. The latter species, however, prefers t
under stones and logs and is, if anything, even more abundant t
African cousin.

Euponera (Trachymesopus) darwini (Forel) variety africana F

A single deilated female from Stanleyville (Lang and C]
This species has an extraordinary range, from Northern Austra
the Philippines through India to Nigeria. It is very probably hy
in habit as the worker of most of the varieties, including the Afri
still unknown.

PrecTRrOCTENA F. Smith

Large or medium-sized black or castaneous ants, with shining surface, :
punctate.

WoRKER monomorphic, with large, rectangular and rather flat head, wit
fiat, anteriorly situated eyes. Clypeus very short, its anterior border straig]
middle, emarginate on each side at the mandibular insertion, apparently not ex
back between the frontal carinz, the latter overhanging the clypeus and
with the front an elevated lobe, longitudinally sulcate in the middle. M:
long, linear, feebly curved, with a deep narrow furrow running nearly ti
length on the dorsal surface, their tips blunt, the inner margin armed with ¢
tooth at the basal third and another obtuse tooth, sometimes indistinct, betw
latter and the tip. Antennz 12-jointed, the funiculi somewhat thickened -
their tips, the first joint shorter than the second. Thorax large and depress
mesonotal suture distinet, mesoépinotal suture obsolete, epinotal declivity me
on the sides. Petiole with a laterally compressed node, with the anterior and p
surfaces vertical in profile, the dorsal surface horizontal. Constriction betw
postpetiole and gaster pronounced, with well-developed stridulatory surface.

short, formed largely by the first segment. Median spurs of middle and hic

large and pectinated, lateral spurs lacking.
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FEMALE winged, apterous or ergatomorphic, larger than the worker but otherwise
similar. Eyes and ocelli small. Anterior wings with a discoidal cell, two erubital
cells and the radial cell closed.

MALE about the size of the worker. Frontal carinz short, erect, closely approxi-
mated, bringing the insertions of the antenne close together. Antennal funiculi fili-
form, their first joint very short; scapes stout, shorter than the second funicular
joint. Mandibles small, linear, parallel-sided, edentate, with rounded tips. Mesono-
tum with distinct Mayrian furrows; scutellum longitudinally grooved in the middle.
Genitalia retracted; pygidium terminating in a blunt or truncated point. Wings
short.

Map 13. Distribution of the genus Plectroctena.

This singular genus is confined to the Ethiopian Region (Map 13).
Arnold has observed the habits of the type species, P. mandibularis,in
South Africa. ‘‘The entrances to the nest are generally indicated by
large heaps of earth. The chambers are placed deep below the surface,
seldom less than 2 feet, and the number of individuals seldom exceeds
50. Itis a sluggish and timid ant, the workers foraging singly. The food
includes termites, but consists chieflv of millipeds and beetles.” Another
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South African species described by Arnold as P. sublerranea is castaneous
red, measures only 7.5 to 10 mm., and has exceedingly small eyes. It,
in all probability, belongs to a different genus. Iun the generic key it
runs down to Myopias and is provisionally referred to that genus.

The character of the females in the four described species of Plectroc-
tena has not been adequately ascertained. Winged females of P. minor
and sublerranea are known, but no winged females of mandibularis.
According to Arnold, this species has ergatoid females differing *from
the worker chiefly in size, but the head and abdomen are proportionally
wider and longer. The longitudinal impression on the pronotum is
shallower, while that of the dorsum of the epinotum is deeper and wider.
In a nest of three dozen or so individuals, not more than two or three of
these forms are to be found, and usually only one.” It seems that Forel
saw one of these ergatoid females and described it as a subspecies (major)
of mandibularis. There is, however, still another type of female, at least
in P. minor, of which I describe a specimen below, with ocelli and slightly
larger eyes than the worker and with the thorax essentially like that of
the winged female, but without the slightest indications of ever having
borne wings.

Fig. 16. Plectroctena cristala Emery. Worker. a, head from above; b, thorax and abdomen in
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Plectroctens cristata Emery
Text Figure 16
Medje, §; Akenge, & (Lang and Chapin). Eight specimens, all
taken from the stomachs of toads (Bufo superctliaris, polycercus, and
Sfunereus).

' Plectroctena minor Emery

A single apterous female from Akenge from the stomach of a toad
(Bufo polycercus); a single worker from Niapu from the stomach of a
frog (Xenopus tropicalis); Stanleyville, 8, ¢, & (Lang and Chapin).

FEMALE (apterous).—

Length about 12 mm.

Sroaller than the winged female and with slightly smaller eyes. Ocelli present.
The thorax of the same shape as in the winged female but without wing insertions.
The tint of the body is a little more reddish than in the winged female.

MaLe (hitherto undescribed).—

Head broader than long, broadly rounded behind, the eyes large, moderately
convex, about half as long as the sides of the head. Mandibles very small, blunt,
edentate. Clypeus rather convex, with feebly and broadly excised anterior border.
Antennee long, filiform; scape about two-thirds as long as the second funicular
joint, first funicular joint broader than long. Thorax broader through the wing
insertions than the head, narrowed in front; promesonotal suture very deeply im-
pressed. Mesonotum rather flat, with a median pit in front and well-developed
Mayrian furrows. Scutellum convex, with a median sulcus so that it appears bi-
tuberculate. Base of epinotum somewhat longer than the declivity which is concave
and strongly marginate on the sides and above. Petiole narrower, higher than long,
the node truncated anteriorly and posteriorly and rounded above and on the sides;
its ventral tooth triangular, short and rather acute. Postpetiole broader than long,
convex above and sharply constricted off from the gaster, its anterior ventral border
projecting as a transverse welt. Gaster of the usual shape, pygidium bluntly pointed
at the tip. Legs moderately long and slender. Wings rather short (7.8 mm.).

Shining, finely punctate; thorax more or less rugulose, the pronotum finely, the
pleursz more coarsely, the scutellum and upper portion of the base of the epinotum
reticulately rugose, the latter very coarsely. Upper portion of petiolar node very
smooth and shining.

Hairs yellowish, present only along the posterior borders of the gastric segments.
Pubescence grayish, very fine, covering the gaster, head, and legs.

Black; mouth, mandibles, tibial spurs, and articulations of the legs, ventral
portion of petiole, posterior and especially lateral, margins of the gastric segments,
red. Wings uniformly brownish, veins and pterostigma dark brown.

The series from Stanleyville consists of a single worker, three fe-
males, and two males, all from the same colony. Another male from the
same locality and with a different number is considerably larger (13 mm.)
and cvidently belongs to the same species but probably represents a
distinet variety which cannot be named without the worker or female.
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The MALE resembles the male of Plectroctena but has smaller eyes and the mesono-
tum is without Mayrian furrows, the scutellum with a deep longitudinal sulecus.

Only four species of this interesting genus have been described. The
Lang-Chapin collection contains a fifth, which is described below. They
are all rare ants, inhabiting the virgin forest and apparently restricted to
Western Equatorial Africa, from French Guinea to the Northeastern
Congo (Map 14). v

The workers of four species of Psalidomyrmez! can be readily identi-
fied by means of the following table.

1. Mandibles narrow, without distinct basal and apical borders, broadest near the
middle, where they are scarcely more than one-eighth as broad as long;
scapes not reaching to the posterior corners of the head: petiole longer than
broad; dorsal surface of body smooth and shining between the foveole.

reichenspergeri Santschi.

Mandibles much broader, with distinct basal and apical inargins meeting at a

right angle, broadest at their basal third and about one-third as broad as

long; scapes reaching or surpassing the posterior corners of the head:
petiole broader than long; interfoveolar surface of head, thorax and gaster,

at least, finely striate. . ........... ... ... . i 2.

2. Length 9 to 10 mm. Reddish castaneous; lobes of frontal carin® smooth and
shining; striz on the postpetiole longitudinal. . . ... Joveolatus Ern. André.

Length about 12 mm. Brown-black or black, with brown antenns, mandibles,

clypeus, and legs; strie on postpetiole arcuate. . ...................... 3.

3. Head longer than broad; antennal scapes reaching beyond posterior corners of
head; strie on the head, thorax, and abdomen sharp; pronotum without a
median longitudinal groove; mesoépinotal suture obsolete; petiole slightly
broader than long................. .. ... ............ procerus Emery.

Head as broad as long, antennal scapes shorter; strie on head and thorax less

distinct, foveol smaller; pronotum with a median longitudinal groove;
mesoépinotal suture distinet; petiole broader..... ... obesus, new species.

. 9’ M SMJ; Psalidomyrmex procerus Emery

Text Figure 17
Medje, §; Akenge, ¥; Niapu, ¥ (Lang and Chapin). Nine speci-
mens, all taken from the stomachs of toads (Bufo superciliaris, funereus,
and polycercus).

Psalidomyrmex reichenspergeri Santschi
Text Figure 18
A single worker from the stomach of a toad (Bufo polycercus) taken
at Akenge (Lang and Chapin).
This species is easily distinguished from procerus Emery and
Joveolatus André by its more slender form, smoother surface between the

LP. longisca pus Santschi is only known in the female sex.
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foveole, the more rectangular head, more eclongated and narrower
mandibles, longer funiculi, longer petiole, and more distinet mesoépinotal
suture. .

Psalidomyrmex obesus, new species

Text Figure 19

WORKER.—

Length nearly 12 mm.

Very similar to procerus but differing in the following characters: the body is
distinctly more robust, the head being rectangular, and without the mandibles as
broad as long, the thorax with more rounded surfaces and a swollen appearance. The
mandibles are like those of procerus but slightly broader at the angle between the
basal and apical borders and the tips are less curved. The antennal scapes reach the

Fig. 19. Psalidomyrmex obesus, new species. Worker.
a, bead from above; b, thorax and abdomen in profile.

posterior corners of the head; funicular joints 3 to 8 as long as broad, 9 and 10 slightly
longer than broad. On the thorax the mesoépinotal suture is more distinct than in
procerus and there is a narrow median longitudinal furrow on the posterior half of the
pronotum as well as on the base of the epinotum. The petiole in profile is much shorter
and higher and, seen from above, much broader in proportion to its length than in
procerus, being very distinctly broader than long, flat and truncated posteriorly,
more rounded in front, with the anteroventral tooth long and rather acute.

The sculpture differs from that of procerus as follows: the longitudinal ruge
covering the mandibles are distinctly coarser, the surface of the head and thorax is
more opaque, the foveolx being somewhat smaller, shallower and less shining, though
about as numerous and the striole of the interfoveolar surface less sharp. The
petiole and postpetiole are smoother and more shining than the head and thorax
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and the interfoveolar sculpture is so feeble as to appear more or less coriaceous or
alutaceous. The first gastric segment is longitudinally, not arcuately striolate. The
femora are transversely, the scapes and tibiee longitudinally striolate as in procerus.

Erect hairs somewhat more numerous on the dorsal surface of the head and
pronotum and on the antennal scapes.

Nearly coal black, darker than procerus, legs, excluding the coxe, mandibles,
clypeus, frontal carine, antenne, and terminal gastric segments castaneous as in
procerus.

Described from two specimens from Medje from the stomach of a
toad (Bufo superciliaris) collected by Lang and Chapin. This form is
certainly distinct and is, in my opinion, more than a subspecies of
procerus.

Map 15. Distribution of the genus Leptogenys. This genus also occurs in Georgia.

LzproaENYs Roger

Slender black or reddish ants, of small or medium size, sometimes with bluish
iridescence.

The workeRs are monomorphic and vary little in size. Mandibles articulated
st the anterior corners of the head, almost or quite toothless and either long and linear
or broader and subtriangular, usually with the angle between the basal and apical
margin rounded or absent. Clypeus usually carinate and projecting in the middle
in the form of a lobe or angle. Antenna long and slender, the funiculi not enlarged or
clubbed apically. Thorax usually with the mesoépinotal suture distinct. Petiole
either laterally or, in a few species, anteroposteriorly cownpressed. Abdomen small
aad glender, the constriction between the postpetiole and gaster not very pronounced.

Legs slender, claws pectinated.
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The FEMALE is wingless and scarcely larger than the worker, either highly ergato-
morphic, without ocelli, with the thoracic structure as in the worker but with more
voluminous abdomen, or ergatogynous, as in the case of L. ergalogyna described below,
with ocelli and the thorax more like that of the winged females of other genera, but
with the mesonotum and scutellum small and depressed.

The MALE is somewhat smaller than the worker and in some species much paler
in color and nocturnal, with very large eyes and ocelli, very long antennm, small
mandibles, and pronounced Mayrian furrows on the mesonotum. The claws are
pectinated as in the other phases.

Emery has divided the genus into four subgenera: Leptogenys
sensu striclo; Lobopelta; Odontopelta; and Machzrogenys. The species
of Leptogenys, sensu stricto, are generally distributed in the tropies of both
hemispheres. One Lobopelia, L. elongata (Buckley), occurs in the Guif
States from Central Texas eastward to Florida. Odontopelta is mono-
typic and confined to Queensland. Of Machazrogenys, three species are
known, all from Madagascar (Map 15).

Most species of Leptogenys form small colonies, each with a single
female, and nest in the ground, usually under stones or logs. The workers
are timid and extremely quick in their movements. Some species make
organized raids on termites; others, like our North American elongata,
forage singly and apparently only at night.

Leptogenys stuhlmanni Mayr subspecies camerunensis (Stitz) variety
opalescens, necw variety

WoRKER.—Agreeing with the variety angusticeps Forel in all respects, except that
the head, thorax, petiole, and to some extent also the gaster, have a peculiar opales-
cent blue reflection like that seen in L. iridescens (F. Smith) and chinensis (Mayr).

Thirteen workers taken from the stomachs of toads (Bufo funereus
and polycercus) from Akenge (Lang and Chapin). Forel drew his descrip-
tion of angusticeps from a single specimen taken at St. Gabriel, near
Stanleyville. He says nothing about the blue reflection, which is very
striking, so that I am unable to refer the specimens to his variety.

The habits of the typical stuhlmanni have been studied by Arnold.!
He says:

I have met with this species only in Natal, wherc it appears to feed exclusively
on woodlice; the entrance to the nest can be plainly distinguished by the accumula-
tion of the remains of their prev, bleached a dead white, scattered around it. The nest
is not indicated by any mound or other accumulation of earth; but in the neighbor-
hood of Durban at least, it is very frequently found in, or immediately adjacent to,
the nests of Myrmicaria eumenoides Gerst. I am inclined to think that this Lepio-

11915, Ann. South African Mus., XIV, p. 03.
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genys dispossesses the latter species of a part of their large nest, rather than take the
t ouble of excavating one for itself. It also has a very noticeable smell, resembling

essence of pears.

In 1904 I recorded the fact that our North American species feeds
very largely on slaters (Oniscus and Armadillidium) and that * the earth
surrounding the entrances to the nests is invariably white with innum »r-
able bleaching limbs and segments of the crustaceans.”” The use of the
same food by two species of Lepiogenys in such remote regions as Natal
and Texas would seem to indicate that the habit must be rather general
in the genus.

Leptogenys (Lobopelta) ergatogyna, new species
Text Figure 20

FEMALE.—

Length 7.3 mm.

Head longer than broad, narrower behind than in front, with feebly convex and
rather large eyes, placed a little in front of the middle, and three small ocelli, the
posterior distinctly smaller than the anterior. Mandibles rather broad, their basal
and apical borders subequal, not forming an angle with each other. Clypeus carinate,

Fig. 20. Leptogenys (Lobopelta) ergalogyna, new specics. Female. o, insect in profile; b, head
fromn above.

produced as a sharp point or angle in the middle. Frontal caring erect, closely
approximated; frontal groove distinct. Antenns long and slender, scapes extending
vearly half their length beyond the posterior border of the head; funicular joints long
and slender, the second twice as long as the first, the third and fourth each nearly
two-thirds as long as the second. Thorax long and narrow, elongate elliptical, scarcely
broader than the head through the eyes, laterally compressed; pronotum large, as
long as broad, depressed in profile; mesonotum, tegule, parapters, and scutellum
developed as distinct but small sclerites, without traces of wings. Mesonotum scarcely
longer than the pronotum, somewhat longer than broad, with distinct parapteral
furrows. Epinotum long and sloping, without base or declivity. Petiole as high as
long, in profile shaped like the quadrant of a circle, its anterior surface evenly arcuate,

A erustacean-eating ant { Leplogenys elongata Buckley).” Biol. Bull,, VI, pp. 251-259.
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its posterior surface sharply and vertically truncated, its ventral surface anteriorly
with a coarse tooth. Seen from above, the petiole is only one and one-fourth times
as long as broad, slightly broader behind than in front, with straight, subparallel
sides. Abdomen slender, like that of a normal worker, not enlarged as in the ergato-
morphic females of other species. Sting long. Legs long and slender.

Subopaque; mandibles somewhat more shining, finely shagreened and coarsely
and sparsely punctate. Clypeus finely longitudinally rugulose; head, pronotum,
mesonotum, paraptera, and scutellum densely and finely punctate; postpetiole and
gaster more shining, even more finely but a little less densely punctate; pleure finely
and longitudinally, epinotum transversely and somewhat more coarsely rugulose.
Petiole finely and rather irregularly rugulose.

Hairs and pubescence whitish, the former very sparse, erect, delicate, confined to
the head, fore cox, and tip of gaster, short on the last; the pubescence rather short
and abundant on the head, postpetiole, gaster, and appendages.

Black; mandibles, antenng, and legs, including the coxm, dark brown; tarsi and
funiculi scarcely paler.

Described from a single specimen taken from the stomach of a toad
(Bufo polycercus) from Medje (Lang and Chapin).

This remarkable insect I regard as the normal female of a species
which must be very closely related to L. haviland: Forel, known only from
the worker. In all the species of Leptogenys [elongata (Buckley), diminuta
(Smith), fallax (Mayr), arnold: Forel] of which the female is known, this
phase is like the worker in the structure of the thorax and in lacking
ocelli, but has a more voluminous abdomen. Of the female arnold:,
Arnold says that ‘“the mesonotum is also larger and longer than in the
worker,” and I have found the same to be true of the Australian fallazr.
It would seem, therefore, if I am correctin my interpretation of the speci-
men above described, that it must be regarded as representing a stage in
the degeneration of the formicid female intermediate between the com-
mon winged and the extremely ergatomorphic form, the only form of
fertile female that has been seen hitherto in the genus Leplogenys.

ANocHETUS Mayr

WoRkER.—Small ants with monomorphic workers. Head irregularly hexagonal.
Mandibles inserted close together at the middle of its anterior border, linear, flattened,
with three large terminal teeth bent inward at a right angle and with the inner border
toothless or furnished with a row of minute denticles. Eyes usually well developed,
rarely vestigial, in front of the middle of the sides of the head. Clypeus small, sub-
triangular, anteriorly projecting over the insertions of the mandibles and extending
backward as a narrow process between the short frontal caringe, which are lobularly
expended in front and more or less convergent posteriorly. Antennal foves not con-
fluent behind; head without an oblique welt or swelling on each side starting from the
eye and bounding the antennal fovea; sides of head without a marked impression be-
hind the antennal fovea. Antennse slender, 12-jointed; funiculi long, filiform, not
enlarged apically. Thorax long and narrow, with distinct promesonotal and some-
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Mandibles shining, smooth; head subopaque, finely and regularly longitudinally
rugulose, the rugules spreading fanwise from the frontal carine; clypeus, antennal
fovex, sides, and posterior corners of head smooth and shining. Thorax opaque,
coarsely rugose, the ruge irregular but with a feebly longitudinal trend on the prono-
tum, transverse on the mesonotum, more vermiculate on the epinotum. Petiole
rather shining, coarsely coriaceous; gaster subopaque, densely punctate, the posterior
margins of the segments more shining.

Hairs delicate, white, rather short and abundant, erect on the body; scapes
and legs with dense oblique, short hairs which are also very fine and might be
described as long pubescence.

Black; mandibles, clypeus, cheeks, gular surface of head, antenns, and legs,
including the coxa, dark brown, the middle portions of the femora darker. Posterior
margins of gastric segments golden yellow.

Described from three specimens taken from the stomachs of toads
{Bufo funereus and polycercus) from Akenge (Lang and Chapin).

Anochetus bequasrti Forel

A single specimen taken from the stomach of a toad (Bufo regularis)
from Garamba (Lang and Chapin).

Anochetus punctaticeps Mayr

Eighteen workers from Babeyru, forming part of a colony ‘found
under bark on a large tree’”’ (Lang and Chapin).

OponxtomacHUs Latreille

Medium-sized or large ants closely resembling Anochetus.

In the workER, however, the antennal foves are confluent, being united by a
depression of the front behind the frontal caring, and there is a welt or swelling which
extends out obliquely from the eye and separates the antennal fossa from a depression,
equally oblique and very pronounced on the side of the head. Both the apical and
subapical teeth of the mandibles acute, the predpical truncated or acute, according to
the species; the inner border of the mandibles usually minutely and serrately toothed.
Maxillary palpi 4-jointed, labial palpi 3-jointed. Eyes always well developed. Petiole
surmounted by a conical node usually terminating in a spine which is inclined back-
ward.

FEMALE winged, with large eyes and ocelli, but in other respects like the worker.

MaLz with the head of the ordinary shape and with very large eyes and ocelli;
mandibles very small; maxillary palpi 6-jointed. Antennse as in Anochelus. Petiole
ordinarily with a pointed or conical node, but without terminal spine. Postpetiole
separated from the succeeding segment by a rather pronounced constriction. Pygi-
dium terminating in a spine. Claws simple.

Odontomachus is a tropicopolitan genus with apparently two centers

of distribution, one in the Neotropical, the other in the Indonesian and

Australian Regions (Map 17). One species, O. hematoda, represented by
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workers and one female (the one described above) taken from the
stomachs of toads (Bufo polycercus, funereus, and superciliaris) from
Medje, Ngayu, Akenge, Boyulu, and Niangara.

Odontomachus assiniensis variety aterrimus, new variety

WorkER.—Length about 10 mm. Differing from the variety furvior in being
cntirely jet black, including the appendages. The sculpture of the head and thorax
is distinctly finer than in any of the other forms of the species, so that the surface is
more shining. The legs are smoother and also more shining, especially the femora,
than in any of the other forms. The unsculptured surfaces of the body, viz., the
antennal fovex, the mesopleurs, lower portion of epinotum, and the gaster have a
distinct blue opalescence. The longitudinal groove on the dorsal surface of the
epinotum is continuous.

Described from a single specimen found in the stomach of a frog

(Rana albolabris) from Niapu (Lang and Chapin).

Odontomachus hmgtods (Linn=eus)

Stanleyville, ¥; Malela, 8, ? (Lang and J. Bequaert); Faradje,
¥; Zambi, 8, @; Avakubi, §; Leopoldville, §; Vankerckhovenville,
¥; Garamba, §; Akenge, ¥ (Lang and Chapin); Matadi, §; Katala,
@ (J. Bequaert). All this material belongs to the typical tropicopolitan
form, distributed apparently throughout the Ethiopian Region. The
specimen from Akenge was taken from the stomach of a toad (Bufo
Junereus) and a specimen from Faradje was taken from the stomach of a
frog (Rana occipitalts). In connection with the well-known leaping habit
of this ant, Mr. Lang makes the following remark: ‘‘This leaping may
be of some practical use to the ants when scaly ant-eaters (Manis) open
their nests. Those jumping out of the immediate range of its glutinous
tongue would be fairly safe, since the Manis feeds only where the ants
and their larve are thickest and seldom looks for single individuals.”

Odontomachus hematoda variety stanleyl, new variety

WoRKER.—Length 7 to 8 mm. Distinctly smaller than the typical hxmatoda,
with a distinctly narrower head and the mandibles, antenna, thorax, legs, and gaster
paler and reddish castaneous brown. In many specimens the cheeks, clypeus, anten-
nal foves, gula, and borders of the mandibles are yellowish. Petiole with longer and
more uniformly slender spine. Sculpture of the head and thorax as in the typical
haematoda, but with the gray pubescence on the gaster distinctly longer and more
conspicuous. The sides of the head are much less smooth and shining than in the
Neotropical subspecies insularis (Guérin), which is of the same size though paler in
color.
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Described from numerous specimens from two colonies taken at
Stanleyville (Lang and Chapin). The cocoons are also distinctly paler
than those of the typical hematoda.

Pseudomyrminge

WORKER monomorphic, very rarely slightly dimorphic. Body elongate, often
very slender. Clypeus with rounded posterior margin, not prolonged back between
the frontal carins; in certain species of Pseudomyrma there is an apparent posterior
prolongation which, however, is the equivalent of the frontal area and is often sep-
arated from the clypeus. Antenns 12-jointed, short. Ocelli usually developed.
Pedicel usually long, formed by the petiole and the postpetiole. Gaster with well-
developed sting. Middle and hind tibiz with pectinate median spurs. The proven-
triculus or ‘““gizzard’’ is much more specialized than in the Myrmicing, being an-
teriorly developed as an apple- or quince-shaped ball, covered with longitudinal and
circular muscles and with four distinct, connate sepals, bluntly rounded and finely
hairy at their tips, and posteriorly as a very short, tubular, constricted portion which
projects as a button into the cavity of the ventriculus.

FEMALE very similar to the worker, also with 12-jointed antenns; either winged,
or ergatoid and wingless, or subapterous. All three forms of females occur together
in the same nest of Viticicola. Wings with a discoidal and a closed radial cell; two
closed cubital cells, rarely one (Viticicola).

Mavre also rather similar to the worker; the antennz 12-jointed. External
genitalia well developed, exserted; cerci present.

“The adult LarvE of all four genera of Pseudomyrminse are much alike. The
body is long, straight and cylindrical, not broader posteriorly as in nearly all other
ant larvee, The anterior and posterior extremities are blunt and rounded and the
segments are all sharply defined. The integument is uniformly thin and perfectly
transparent, though tough, only the mandibles, as a rule, being strongly chitinized
and the lining of the buccal cavity somewhat pigmented. The prothoracic segment
is large and hood-shaped, and in certain species can be drawn down over the head;
the meso- and metathoracic segments are narrowed ventrally, the head is large, some-

what flattened, usually subrectangular, about as broad as long and embedded in the
ventral portions of the thoracic segments. The antennal rudiments are always
distinct as small, rounded papille, each bearing three sensille. The mandibles are
small, stout and bidentate, sometimes with a vestige of a third tooth, their upper sur-
faces covered with regular rows of subimbricate papille. The maxille are large,
swollen and rounded, lobuliform, the labium short and broad, with the transverse,
glit-shaped opening of the salivary duct in the middle. The sensory organs which in
many other ants have the form of papille or pegs on the maxillee and labium are in
the Pseudomyrminz usually reduced to small areas or feeble eminences, bearing the
groups of sensillee. The anterior maxillary organ has five, the posterior two and each
1abial organ has five of these sensille. The buccal cavity is broad and transverse, its
dorsal and ventral walls being in contact and both furnished with fine, regular trans-
verse ridges (trophorhinium). Each thoracic segment bears a rounded papilliform
exudatorium ventrally on each side next to the head. The sternal portion of the first
abdominal segment is transversely elliptical, swollen, protuberant and furnished with a
food-pouch, the frophothylaz, opening forward, i. e., towards the mouth-parts. The
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hairs on the body of the larva are of three kinds: first, short, stiff, very acute hairs,
generally and rather evenly distributed over the whole surface (microchetz); second,
much longer, stouter, more gradually tapering, lash-like and somewhat curved hairs
of unequal length, singly or in a row or loose cluster on each ventrolateral surface of
each abdominal segment (acrochetz); and third, long hairs, of uniform length, only
slightly tapering, with hooked tips (oncochatz). These are normally present in trans-
verse rows of four to eight on the dorsal surfaces of the three thoracic and first three
to eight abdominal segments. On the more posterior segments they are often repre-
sented by simple, i. e., pointed hairs.”?

NympHs not enclosed in a cocoon.

In 1899 Emery? after a comparative study of the larve of several
formicid genera, proposed to separate Tetraponera and Pseudomyrma
from the remainder of the Myrmicinz to form the new subfamily of the
Pseudomyrminz. His arguments, however, based on fragmentary
material, seemed not convincing at that time; long since Emery himself
has reunited these genera with the Myrmicin® and in this he has been
followed by all other myrmecologists up to the present. Arecentstudyof
numerous larve of this group, belonging to the four known genera, has
convinced me that we must return to Emery’s conception of 1899. 1
have endeavored to show in a recent paper® that neither the larval nor the
imaginal Metaponini can be regarded as at all closely related to the
Pseudomyrming; consequently that tribe should beretainedamongthe
Myrmicing.

Like the Dorylinz and Cerapachyinz, the Pseudomyrmins are
typically inhabitants of the warmer parts of the world; a small number
of forms enter the southernmost portions of the Nearctic and Palearctic

Regions.

TETRAPONERA . Smith

WoORKER.—Small, monomorphic or very rarely (in one South African species, 7'
ambigua Emery, according to Arnold) with the head dimorphic. Body long and
slender. Head subrectangular, with large or very large, moderately convex eves, one-
third to two-fifths as long as the head; ocelli vestigial, often absent. Mandibles
short and stout, with distinet basal and apical border, the latter with a small number
of subequal teeth. Clypeus extremely short, steep, elevated in the middle but not
extending back between the frontal carinw, the anterior border emarginate, dentate or
crenulate. Frontal carine small, short, closely approximated, lobular anteriorly,
often slightly diverging behind. Maxillary palpi 5-jointed; labial palpi 4-jointed.
Antennee short, 12-jointed, the funiculi somewhat thickened at their tips, without
distinct clava. Thorax narrow, with well-developed promesonotal and mesoépinotal

1Wheeler, W, M. and Bailey, I. W, 1820. ‘The feeding habits ofgeeudomyrminc and other ants.’
Trans. Amer. Phil. 8oc. Philadelphia, N. 8., XXII, pt. 4, pp. 235-279, Pls. 1~v.
21899, ‘Intorno alle larve di alcune formiche.” Mem. Accad. Sc. Bologna, (3) VIII, pp. 3-10, 2

Is.
IWheeler, W. M., 1919. *The ants 6f the genus Metapone’ Forel.' Ann. Ent. S8oe. Ameriea, XII,
pp. 173-191, 7 figs.
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sutures and a distinct metanotal sclerite, often constricted in the mesoépinotal region.
Epinotum large and rather high, always unarmed. Petiole and often also the post-
petiole pedunculate, rather long and slender, both with low, rounded nodes, their
ventral portions not swollen or with stout teeth. Gaster narrow and elongate oval,
with well-developed, exserted sting. Middle and hind tibiz with pectinated median
spurs; claws toothed.

FEMALE very similar to the worker and scarcely larger, winged; the wings short, the
anterior pair with a discoidal, two closed cubital cells and a rather narrow, closed radial.

MaLe scarcely smaller than the worker and very similar except for the wings.
Head shorter. Eyes and ocelli well developed, convex. Mandibles well developed,
with dentate apical borders. Antennm 12-jointed, the scape but little longer than the
second funicular joint, the first joint much shorter than the second, not swollen.
Mesonotum depressed, not overarching the pronotum, without Mayrian furrows and
with very feeble parapsidal furrows. There is, at least in some species, a concavity in
the pro- and mesosterna, extending dorsally nearly to the mesonotal scutum. Ex-
ternal genitalia well developed, exserted. Cerci present. Wings as in the female.

Larva hypocephalic, with papillary exudatoria on the three thoracic and first
abdominal segments. Dorsal surface with long straight hairs, hooked at their tips.

Donisthorpe (1916, Ent. Record, XXVIII, pp. 242-244) has shown
that Sima Roger, the name used by most authors for this genus, must be
sunk as an isonym of Tetraponera F. Smith, contrary to Emery’s con-
tention (1915, Zool. Anzeiger, XLV, p. 265). The case seems to be very
clear, as Smith founded his genus Tetraponera (1852) on two species,
alrata (= Eciton nigrum Jerdon) and testacea. The latter he afterwards
(1855) placed in the genus Pseudomyrma. Roger founded his genus Sima
in 1863 on S. compressa Roger (= Pseudomyrma? allaborans Walker).
Later (1900) Emery separated the genus Sima into two subgenera, Sima,
sensu stricto, and Tetraponera, the former with, the latter without ocelli
in the worker and selected Eciton rufonigrum Jerdon as the type of Sima,
sensu stricto. This was an improper procedure, since the worker of
Roger’s type species, S. allaborans has no ocelli.

Examination of the males of several of the Indomalayan species of
Teiraponera shows that they all have 12-jointed antenne. This is also
true of the males of Pachysima, Viticicola, and even of Pseudomyrma
and, hence, of the whole tribe Pseudomyrmini of Emery. Nevertheless,
in his recent classification of the Myrmicine (1914, Rend. Accad. Sc.
Bologna, p. 34) he cites the males of this tribe as having 13-jointed
antenng. Bingham and Arnold also give the same number for Tetra-
ponera, and Santschi, who was the first to describe the male of Pachysima
2thiops, failed to notice that it has 12-jointed antenne.

The genus Tetraponera isdistributed over the Ethiopian, Malagasy,
Indomalayan, Papuan, and Australian Regions (Map 18), being best
represented in the Ethiopian and Indomalayan. One species, T'. bifoveo-
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lata (Mayr), was taken by Dr. W. M. Mann as far north as Palestine.
The species all nest in plant cavities (dead wood, twigs, stems of lianas,
acacia spines, etc.) and are very quick in their movements. Their
habits throughout are very similar to those of the allied Neotropical
genus Pseudomyrma. The species of the latter, however, are much more
numerous and constitute an abundant and conspicuous part of the Neo-
tropical ant-fauna, whereas the species of Telraponera are comparatively
rare ants.

Tetraponera anthracina (Santschi)

Stanleyville, 8 (Lang and Chapin); Lubutu, §; Thysville, §
(J. Bequaert). Five specimens which agree perfectly with Santschi’s
description of the types from the French Congo. Kohl found this species
nesting in the hollow twigs of Barteria fistulosa and Bequaert’s specimens
from Thysville bear the note, ‘“running on leaves and twigs of Barteria
fistulosa whose cavities were apparently not inhabited by ants. Forest
gallery in savannah. I have not seen their nest.”

Tetraponera mocquerysi (Ern. André) variety lepida, new variety

Worker.—Length 6.5 to 7 mm. Differing from the typical form of the species
in color, the thorax, petiole, gaster, and coxs being very dark brown or black; the
head, mandibles, antenne, legs, anterior and posterior ends and ventral surface of
the petiole, brownish yellow. Vertex with a large, transversely elliptical black spot
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obsolete. Antennse short, 12-jointed; the funiculi-with distinet 3-jointed club, the
first funicular joint very long, joints 2 to 7 very short and transverse. Both maxil-
lary and labial palpi 3-jointed. Thorax much as in Tetraponera but more thickset,
the pronotum convex and rounded, not marginate or submarginate on the sides, the
epinotum very high and convex, hemispherical, with the epinotal gland on each side
very long and narrow, extending obliquely upward and forward to the middle of the
lateral surface of the segment. Petiole and postpetiole stout, without peduncles,
the nodes from above not longer than broad, their ventral portions swollen, without
teeth. Gaster and tibial spurs as in Tetraponera but the tarsal claws are simple, not
toothed.

FeMALE winged, or crgatoid and wingless, exhibiting also subapterous forms.
Even the winged form is much like the worker, but has well-developed ocelli, though
the eyes are small and flat. Pronotum large and well developed; mesonotum de-
pressed, flat. Petiole and postpetiole even broader and stouter than in the worker;
both broader than long.

MaLe.—Clypeus longer than in the worker and female; mandibles similar with
dentate apical borders. Antenns short, 12-jointed, the second funicular joint much
shorter than the scape, not longer than the first, which is slightly swollen. Eyes and
ocelli rather large and convex. Mesonotum flattened or depressed, without Mayrian.
furrows and with very indistinct parapsidal furrows, not overarching the pronotum.
There is a very deep and wide excision, separating the pro- and mesosterna and ex-
tending dorsally nearly to the mesonotal scutum. Petiole and postpetiole much as in
the worker and female, but with their ventral portions even more swollen and convex.
Genitalia extruded, less robust than those of Pachysima and Tetraponera. Wings
with a discoidal cell, a rather broad, closed radial cell and only one cubital cell.

Larva hypocephalic as in Pachysima and Tetraponera and like that of the latter
genus in the development of the exudatoria and dorsal hairs.

GENOTYPE.—Sima tessmanni Stitz.

This monotypic genus seems to me to be sufficiently distinet from
Tetraponera. The single species is highly specialized in adaptation to
life in the stem cavities of a peculiar liana, Vitex Staudtii (vide infra).
The eyes have dwindled and the ocelli have disappeared; the venation of
the wings has become more simple and there is a pronounced tendency
for the production of wingless and subapterous females—a condition
unknown in any species of Tetraponera. This peculiarity, the pale color,
and the small eyes indicate that the ants never leave the cavities of their
host plant, except when the latter is disturbed or during the marriage
flight, and the very pale color of the males indicates that this flight must
occur at night. The conspicuous development of the epinotum and of
its glands suggests conditions like those in some species of Crematogaster
of the subgenus Physocrema (inflata, difformis, vacca, stethogompha, ete.)
of the Indomalayan Region, the workers of which are supposed to feed on
the secretions of one another’s epinota (Bingham). As at present known,
the distribution of the new genus is restricted to Spanish Guinea and the
Tturi Basin of the Belgian Congo (Map 18). It probably also occurs in
Cameroon.
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Viticicola tessmanni (Stitz)
Text Figures 23 and 24

WORKER.—

Length 3 to 3.5 mm.

Head longer than broad, a little broader behind than in front, with feebly concave
cheeks, rounded posterior corners and nearly straight posterior border, and, on the
vertex, with a short longitudinal impression at one end of which the anterior ocellus
i8 sometimes distinctly developed. Posterior ocelli absent. Eyes very small, fat,

shorter than half their distance from the mandibular insertions, placed a little in
front of the middle of the head. Mandibles short, rather strongly angulate at the
base externally, their apical margins oblique, with 5 or 6 denticles, those at the base
often indistinct. Clypeus convex and evenly rounded in the middle, its anterior
border projecting, entire, strongly emarginate on the sides. Frontal groove absent.
Antenne short, scapes not reaching to the middle of the head, first funicular joint
much longer than broad, joints 2 to 8 much broader than long, crowded together,
joints 9 to 11 forming a three-jointed club, the last joint being as long as both the
others, which are subequal and somewhat broader than long. Thorax narrower than
the head, constricted in the mesonotal region. Pronotum from above a little broader
than long, evenly rounded and convex; mesonotum transversely subelliptical, feebly
convex, surrounded by impressed sutures. Metanotum nearly as long as the mesono-
tum, concave, with uneven surface. Epinotum very convex and rounded, egg-shaped
from above, semiglobose in profile, as high as the pronotum or slightly higher, with
the slit-shaped epinotal glands shining through the integument and conspicuously
enlarged. Petiole short, scarcely longer than broad, broader behind than in front,
convex and rounded above. In profile, its ventral surface is also convex and protuber-
ant, with a small, compressed, blunt, translucent tooth anteriorly. Postpetiole a
little broader than the petiole, scarcely broader than long and scarcely broader be-
hind than in front, convex and rounded above and below. Legs and gaster of the
usual shape, the latter with well-developed sting.

Very smooth and shining, including the mandibles; impunctate under a magnifi-
cation of 20 diameters.

Hairs golden vellow, erect, of uneven length, sparse, most numerous on the
gaster, especially along its sides. These regions also have more numerous short
hairs or suberect pubescence. Antenns and legs with shorter, more appressed hairs.
Cheeks and clypeus densely and conspicuously pubescent, the latter without a fringe

of cilia-like bristles.

Clear brownish yellow, with the horders of the mandibles, clypeus and frontal
caringe brown.

FeMALE (dedlated).—

- Length 4.5 to 5 mm.

Very similar to the worker. Thorax elongate elliptical, somewhat flattened
above. Mesonotum as long as broad; epinotum subcuboidal, with subequal base
and declivity meeting at a rounded right angle in profile, rather sharply marked off
by impressed sutures from the more anterior portion of the thorax. Petiole and post-
petiole from above subequal and of similar shape, broader than long. Gaster propor-
tionally larger than in the worker.

Sculpture, pilosity and color as in the worker but the hairs and pubescence longer
and more abundant. The pubescence is very conspicuous, extending back over the
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(Fig. 23g) have the fore wings more developed as a pair of triangular pads with in-
distinet, contorted veins, and folded back over the anterior corners of the epinotum.
The pilosity and pubescence are also intermediate between the worker and female;
the color the same.

MaLE.—

Length 2.6 to 3 mm.

Head, including the eyes, distinctly longer than broad, rounded behind and im-
pressed in front of the anterior ocellus. Cheeks short. Eyes and ocelli rather large,
convex. Mandibles small but with distinct, denticulate borders. Clypeus convex,
its anterior border rounded and somewhat projecting. Frontal carine very short.
Antennal scapes about three times as long as broad, funicular joints all distinctly
longer than broad, cylindrical, very gradually increasing in length to the tip. Thorax
narrow and long, flattened above, peculiarly and deeply excavated on the ventral
side behind the insertions of the fore coxs; mesosterna swollen. Epinotum resembling
that of the female. Petiole and postpetiole much as in the worker, but the former sub-
pedunculate, merging more gradually into the node, without a tooth on its ventral
surface. Gaster long and slender. Fore wing with a single cubital cell.

Smooth and shining; hairs and pubescence much as in the worker but less abund-
ant and more delicate.

Color pale yellow of a distinctly lighter tint than in the worker and female.
‘Wings grayish hyaline, with pale brown veins and pterostigma.

Described from numerous specimens of all the phases belonging to a
series of several hundred specimens taken at Medje from the hollow
stems of Vitez Staudfit Guerke. The relations of the ant to the plant
are described in Dr. Bequaert’s notes in Part IV, and Prof. Bailey has
described the woody structure of the plant and its modification by the
antsin Part V.

Stitz described and figured only the worker of this species from speci-
mens taken by Tessmann in Spanish Guinea. He gives the native
Pangwe name as “odschigeso” and says that the insect stings more
severely than Pachysima zthiops, which is a much larger and more power-
ful ant. He also describes one of the ergatoid females but seems to
regard it as an unusual worker. In my material about 4 to 5 per cent of
the specimens are ergatoid females, so that they must form a normal
constituent of the colony. They probably function as egg-laying individ-
uals and thus supplement the reproductive activities of the true females,
which, judging from my material, are much less numerous.

The adult specimens of V. tessmanni collected by Mr. Lang are
accompanied by numerous eggs, larve, and pupe in all stages. I have
figured the adult larva (Fig. 24) because it is interesting in connection
with the extraordinay larve of the two species of Pachysima described
below. It resembles the larva of Tetraponera natalensis figured by

Emery,! but is longer and more slender and two of the postcephalic

11809, Mem. Acead. Sc. Bologna, (5) VIUI, PL 11, fig. 7.
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Fig. 24. Viticicola tessmanni
(8tits). Adult larva in profile.

segments bear appendages, the significance of
which is more fully explained in my remarks on
Pachysima. The prothoracic segment bears a
rounded appendage on each side and applied

‘to the side of the head, which, as in the Tetra-

poneralarve, isoverarched by the protuberant,
cowl-like prothoracic segment. The first ab-
dominal segment bears ventrally two large and
very protuberant appendages which are fused
with each other in themiddleline. Theanterior
segments of the body have on their dorsal sur-
faces clusters of long hooked hairs, as in T.
natalensis, and the more posterior segments have
simple stiff hairs of very unequal length on
their ventral surfaces. There are also numerous
short, sparse hairs, scattered over the whole
body. The young larve are essentially like the
oldest in form and pilosity. The mandibles
are well chitinized and minutely bidentate at
the tip as in natalensis, and the head bears
minute rudiments of antenne onits dorsal sur-
face. I find also that the larve of certain East
Indian Tetraponerz,e.g., T. allaborans (Walker),
have a similar structure.

Viticicola tessmanni variety castanea,
new variety
WORKER and FEMALE (dedlated).—In all respects
like the typical form except in the color of the body and

legs, which are pale chestnut brown, with the antenns
paler and more yellowish.

Of this variety Mr. Lang took numerous workers and females from
two colonies at Avakubi. They were nesting in the same species of liana

as the typical form. .

PacEYsIMA Emery

WoRkER.—Closely related to Tetraponera but larger and more robust, with
smaller eyes but distinet ocelli and the frontal carine decidedly longer and farther
apart. Maxillary palpi 5-jointed; labial palpi 4-jointed. Both the petiole and post-
petiole armed beneath with stout teeth. Claws toothed as in T'etraponera.

FemarLe.—Much like the worker. Wings verv long, with venation like that of
Tetraponera; radial cell long and narrow.
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of the plant Barteria fistulosa which it inhabits. According to his obser-

vations in the Congo, it is restricted to this plant and an allied species,
B. Dewevrer De Wildeman and Th. Durand. It inhabits the peculiarly
swollen, lateral branches and keeps large coccids in their cavities. The
openings to the cavities are not made at definite points predetermined
by a peculiar histological structure, as in the case of the Neotropical
Cecropiz associated with species of Azteca. After the marriage flight
the zthiops queen gnaws its way into an already hollow twig and while
she is establishing her colony the orifice, as in Cecropia, closes by growth

Fig. 26. Pachysima wthiops (F. 8mith). First stage larva or trophidium.
a, ventral; b, lateral view.

of the plant tissue, so that it has to be reopened from within by the
workers of the young colony. As several queens enter different inter-
nodes of the same plant, their various colonies probably eventually
unite to form a single huge colony possessing all the cavities in common,
asin the case of Cecropiz tenanted by Azteca. Concerning the behavior
of @thiops, Kohl writes as follow:

The Sima are extremely pugnacious and always ready for a fight as they are
equipped with excellent weapons, their stings and mandibles. If a Barteria tree is
roughly handled or even shaken, innumerable hosts of the ants rush out of all the

openings and woe to him who approaches them too closely! I have had many sore
experiences with their pointed stings while studying or amputating the branches.
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The pain spreads instantly over the whole affected limb and continues for a long time
and on the following morning returns with full intensity during one’s ablutions.
One day my black servant told me that it was customary in his part of the country to
punish unfaithful wives by tying them to plants inhabited by the Sima. .

On examining the series of @thiops larvee, I was struck with their
extraordinary appearance. A further study of them and of the larve of
the only other known species of Pachysima (P. latifrons) throws consider-
able light on the raison d’étre of the peculiar ethological relations of
larval ants to their nurses, as I have shown in a recent paper.!

Four distinct stages, probably separated by moults or ecdyses,
may be recognized in the @thiops larva. The first stage larva, just after
hatching, is represented in Fig. 26a-b as it appears in ventral and lateral
view. The body is curved, convex dorsally and concave ventrally, and
terminates behind in a ¢ylindrical projection, with the anus shifted to the
ventral surface near its base. The creature is strongly hypocephalic
like the larve of Tetraponera , Viticicola, and Pseudomyrma, i. e., with the
head on the ventral side. The head is surrounded by a cluster of promi-
nent, tubercle-like appendages. On the prothorax, which is large and
forms a hood over the head, there are three pairs of these appendages,
an anterior truncate pair, a median pointed pair and a large posterior pair,
which are swollen and rounded and embrace the sides of the head. These
correspond to the single prothoracic pair figured in the larva of Viti-
cicola tessmanni. The mesothoracic segment has a pair of smaller
appendages nearer the midventral line. Between them arises a very
peculiar organ, with a swollen, pear-shaped base prolonged into a slender,
apparently erectile, tentacle-like process which extends up in front of the
head and terminates in a small ampulla. The first abdominal segment
bears a pair of large swollen appendages, which lie at the lateral bases of
the mesothoracic pair and are united with a large and very prominent
midventral tubercle. This tubercle and its lateral appendages are
represented in the larva of V. tessmanni but the others, with the excep-
tion of the third thoracic pair, are absent. Sections and stained, cleared
preparations of the whole larva show that the various tubercles contain
portions of the fat-body, at least in the basal portions of their cavities,
and next to the hypodermis a dense, granular substance, evidently a
coagulated liquid produced by the adipocytes or trophocytes. The liquid
also fills the impaired tentacle, except its pear-shaped base, which con-
tains fat-cells. Around the bases of the tubercles are muscles so arranged
that their contraction increases the pressure of the fat and granular

11918. * A study of some ant larvee, with a consideration of the origin and meaning of the social
habit among insects.’ Proc. Amer. Phil. Soc., LVII, pp. 203-243, 12 figs.
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Fig. 27. Pachysima athiops (F. Smith). a, sccond stage larva; b, third stage lurva; ¢, fourth
stage or adult larva. ‘

liquid on the appendages and in all probability causes the liquid to exude
through the hypodermis and delicate chitinous cuticle onto the surface.
The whole arrangement of the tubercles, in fact, constitutes a system of
exudate organs or ‘‘exudatoria,’”” as I shall call them, adapted to produce
a substance that can be licked up by the ants when they are feeding and
caring for the larvae. In this stage the mandibles are small, soft, and un-
chitinized, so that the ants must feed the larva by regurgitation on liquid
food. The labium of the larva has a peculiar pair of swollen appendages,
shown just beneath the mandibles in the figure. The body is naked,
except for a few sparse, pointed bristles on the dorsal surface and the
median pair of prothoracic appendages. As nothing like this larval stage
is known among ants or indeed among the Hymenoptera, I propose to
call it the “trophidium.”

The second stage larva is shown in Fig. 27a. The various exudatoria
are small in proportion to the remainder of the body but are still much
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like those of the trophidium. The body is more elliptical, the mandibles
are more pointed and distinctly falcate but, even in this stage, they are
unchitinized and therefore nonfunctional. The coarse hairs are visible
on the dorsal surface but a more uniform investment of small hairs has
made its appearance. They are blunt or even clavate, especially on the
prothoracic segment. In this and the trophidium stage, I am unable to
find any salivary glands in cleared preparations, though rudiments of
these organs may, perhaps, be present.

The third stage larva (Fig. 27b) is larger and very regularly elliptical.
The exudatoria can all be recognized, except the impaired tentacle. It
is, however, present in some of the younger individuals but in a greatly
reduced and vestigial condition at the bottom of the deep depression
which now forms a definite pocket just back of the mouth and under the
midventral swelling of the first abdominal segment. In many larve I
found in this pocket a small rounded, dark-eolored pellet which puzzled
me at first. In sections it was at once seen to consist of triturated and
compacted bodies and parts of small insects. It is, in fact, a food-pellet
placed by the worker ants in the pocket just behind the larva’s mouth
and proves to be merely the pellet which is originally formed in the in-
frabuccal pocket of the adult ants. In this stage, therefore, the larva is
fed on solid food and the strongly chitinized, acute, and bidentate
mandibles corroborate this statement. Slender salivary glands may also
be detected in this stage indicating that the substance of the food-pellet
is subjected to extra~intestinal digestion. The longer hairs on the dorsal
integument have almost completely disappeared. The first pair of
appendages on the prothorax have disappeared and the second pair is
smaller or obsolescent.

In the fourth or adult stage (Fig. 27¢) the larva is more elongate
and cylindrical and much more hypocephalie, the prothorax forming a
great protuberance in front of the head. The exudatoria are still recog-
nizable, with the exception of the first and second prothoracic pairs,
which have disappeared completely. The labial appendages are reduced.
A food-pellet was found in the postcephalic pocket in several of the larve
of this stage but is not represented in the figure. The coarse hairs have
disappeared from the integument, which is now uniformly covered with
very short, delicate hairs and the structure of the posterior end of the
body is very different from that of the preceding stages.

The conclusions which I draw from the study of these larve and
from those of P. latifrons and Pzdalgus infimus (vide infra) are that the
young larvee are fed by regurgitation, the older larvee with pellets of
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crushed insects, and that, especially during their younger stages, the
larva are so assiduously fed and cared for because they furnish liquid exu-
dates, small in quantity, to be sure, but of such a quality as to excite the
appetite of their nurses and induce regurgitation. I believe that the
salivary glands, as soon as they develop, take on the function of supplying
exudates and at the same time aid in the extra-intestinal digestion of the
food placed in the postcephalic pocket. That the salivary glands may be
important as exudate organs throughout life is indicated by certain
genera of Myrmicine (e. g., Pzdalgus), the larve of which have no exuda-
toria but greatly developed salivary glands, though the latter are never
used for spinning cocoons in the prepupal stage. Thusin ants very much
the same “cecotrophobiotic” relations exist between the adults and
young as Roubaud! has so beautifully described for the wasps of the
genera Belonogaster, Ropalidia (=Icaria), and Polistes. To these rela-
tions, established by a mutual exchange of food-substances and which I
have called ‘“trophallactic,” the social life of ants in all probability owes
its origin, development, and maintenance. Moreover, the exudates of
larval ants are strictly comparable with those of various castes of
termites among themselves, of the queens of parasitic ants and even of
workers (e. g., Crematogaster inflata of the East Indies), with the excre-
ment of coccids and aphids, the secretions of lycanid larve and the
nectar of the extrafloral nectaries of plants. Thus trophallaxis, myrme-
cophily, termitophily, trophobiosis, and the relations of ants with certain
plants (myrmecophytes) are all seen to be merely so many particular
manifestations of the same fundamental instinct of ants to foster and
defend and, if possible, to feed and transport any small living object
which can furnish droplets of agreeable secretion or exudates.

The only account of the @#thiops larva in the literature is by Emery.?
He describes the adult larva very briefly and figures its anterior end
with some of the exudatoria but erroneously interprets the large pro-
thoracie pair as “ébauches de pattes,” or rudiments of the anterior pair of
imaginal legs.

In the same paper Emery created the subgenus Pachysima for the
accommodation of thiops and latifrons, because those species have the
frontal carinze of the worker and female much more widely separated
than the numerous other species of Tetraponera (=Sima). I have raised
Pachysima to.generic rank, because the larve of the two species are so
very different from those of Telraponera.

11916. ‘Recherches biologi sur les guépes solitaires et sociales d’Afrique.’ Ann. 8¢, Nat. Zool.,
(10) 1, pp. 1-160, )
11912, Ann. Soe. Ent. Belgique, LVI, p. 97.
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one cubital cell, the cubitus may be united with the radius by means of a long inter-
cubitus (type of Solenopsts) or the intercubitus may disappear, the cubitus.and radius
being fused in & spot or for some distance (type of Formica).

Larva thick-bodied, orthocephalic, without exudatory papille around the mouth.
The body is, as a rule, abundantly covered with chitinous hairs of very different kinds;
dorsal oncochsetee often present.

N1urHs never enclosed in a cocoon.

The Myrmicinz is the largest subfamily of ants, containing over 120
genera and many thousands of described species, races, and varieties,
nearly as many as the other six subfamilies together. As would be ex-
pected, the taxonomic arrangement of this maze is exceedingly difficult
and it is no wonder that such keen myrmecologists as Forel and Emery
have not yet succeeded in reaching satisfactory results and are obliged
to modify their views at every turn of the road. For practical and other
reasons, have felt at liberty to change somewhat the classification
proposed by Emery,! though have followed him in the main. Have
united the two tribes Solenopsidini and Pheidologetini, which pass
repeatedly into each other and are merely separated by the shape of the
radial cell (closed in the Pheidologetini; open in the Solenopsidini), a
character the value of which seems to have been overrated by Emery.
Have also accepted Forel’s tribe Proattini and, furthermore, separated
Stegomyrmex from the Dacetini as an independent tribe. The very
peculiar genus Archzomyrmez, recently discovered by Mann in the Fiji
Islands, must also constitute a distinct tribe, which I have provisionally
placed between the Myrmecinini and Meranoplini.

The habits in this subfamily offer no less diversity than the struc-
ture. The majority of the species are carnivorous or partly so; but many
others are granivorous, the most prominent in this respect being the
members of Messor and allied genera (Novomessor, Veromessor, Oxyopo-
myrmex, Pogonomyrmez, many species of Pheidole, etc.). In these ants
the nest often contains spacious granaries full of seeds. Many myrmicine
ants are attracted by sugary substances such as are furnished by the
nectaries of flowers or various extrafloral plant organs. Often, also,
they attend aphids, coccids, psyllids, or leafhoppers for the sake of the
honeydew they excrete. The New World ‘“leaf-cutting”” or ‘“‘fungus-
growing” ants of the tribe Attini feed exclusively on the food-bodies
(“‘bromatia’’) produc-d by fungi cultivated in their nests. There are
also many cases of social parasitism which, in its most extreme form, has

'Emery, C. ‘ Intorno alia classificasione dei Myrmicine,’ Rend. Accad. Sc. Bologna, 1914, pp. 29-42.
*Noms de sous-genres et de genres pro pour la sous-famille des Myrmicine; modifications & la
elamification de ce groupe,’ Bull. 8oc. Ent. France, 1915, pp. 189-192.
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lead to the disappearance of the worker caste (Wheeleriella, Epizenus,
Epipheidole, Sympheidole, Epecus, Anergates, Anergatides, and probably
several other genera of which only males and females are known).
Temporary social parasitism is probably the rule in some species of
Aphaenogaster and in the Malagasy and Indomalayan subgenus Ozygyne
of Crematogaster.

PaEIDOLE Westwood

Small ants with the worker strongly dimorphic, the two forms being designated
as the worker and soldier. In a few species these phases are connected by inter-
mediates (medig).

SoLpIER with very large head, subrectangular or subcordate, more or less deeply
notched or excised behind and with a distinct occipital furrow, on each side of which
the occipital region is convex. Clypeus short, depressed, carinate or ecarinate but
not elevated in the middle, the anterior border entire or notched in the middle, the
posterior border extending back between the frontal carins, which vary in length,
being short in some species and in others greatly prolonged backward and forming the
inner borders of more or less distinct scrobes for the antenne. Frontal area usually
distinct, deeply impressed. Mandibles large, convex, usually with two apical and two
basal teeth, separated by a toothless diasterna. Antennze 12-jointed; the funiculus
with long first joint; joints 2 to 8 small and narrow; the three terminal joints forming
a well-developed club. Thorax small, usually with distinct promesonotal and meso-
épinotal sutures and pronounced mesoépinotal constriction; the pro- and mesonotum
raised, more or less convex, the humeri sometimes prominent, the mesonotum often
with a transverse welt or torus; the metanotum sometimes represented by a distinct
sclerite; the epinotum armed with spines or teeth, in profile with distinct basal and
declivous outline. Petiole small and. narrow, pedunculate anteriorly, the node
posterior, compressed anteroposteriorly, its superior border sometimes emarginate,
the ventral surface unarmed. Postpetiole broader than the petiole, convex and
rounded above, contracted Dbehind, the sides often produced as angles or conules,
more rarely as spines. Gaster rather small, broadly elliptical or subeircular. Femora
more or less thickened in the middle; middle and hind tibie without spurs; tarsal
claws simple.

Workker smaller than the soldier but very similar in the structure of the thorax,
pedicel, and gaster; the head, however, much smaller, not grooved nor deeply excised
posteriorly; the antennaz longer; the mandibles less convex, with evenly denticulate
apical borders. The pro- and mesonotum are proportionally less convex, and the
petiole and postpetiole are more slender.

FEMmALE resembling the soldier but larger; the head proportionally smaller and
shorter, usually not longer than broad and not broader than the thorax; the occiput
only broadly and feebly excised. Thorax broad and massive; the mesonotum flat,
overarching the pronotum in front. Epinotal spines shorter and stouter; petiole
and postpetiole more massive; gaster much larger and more elongate than in the
soldier. Wings long, with a discoidal cell, two closed cubital cells, and an open radisl
cell.

MaLE decidedly smaller and more slender than the female, the head small, with
large, convex eyes and ocelli; mandibles small but dentate. Clypeus longer than in
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the soldier. Antenns 13-jointed; the scapes very short, scarcely longer than the
second funicular joint, first joint subglobular. Thorax broad; the mesonotum flat-
tened, without Mayrian furrows, anteriorly overarching the small pronotum; epino-
tum unarmed. Petiole and postpetiole slender, with low nodes. Gaster slender,
elongate. Genital appendages small. Cerci present. Legs long and slender. Wing
venation as in the female.

The species of this very large and difficult genus are distributed over
the tropics and warmer temperate areas of both hemispheres (Map 20).
In the Nearctic Region the northernmost range is southern New England

¢ Map 20. Distribution of the genus Pheidole.

and Oregon; in the Palearctic, Japan and northern Italy; in the southern
hemisphere it reaches Argentina and Tasmania. Emery has divided the
genus into a Rumber of subgencra and has rejected a couple of subgenera,
Allopheidole and Cardiopheidole, described by Forel and myself. The
various groups have been characterized by Emery in a recently published
portion of the ‘Genera Insectorum’ on the Myrmicing.

Nearly all the species of Pheidole nest in the ground, either under
stones and logs or in crater or small mound nests. Many species feed ex-
clusively on insects and often have a peculiar fecal odor precisely like
that of the Dorylinge, which also have an insect diet; but many species
are harvesters and store the chambers of their nests with the seeds of
small herbaceous plants. This Is especially true of the desert species of
Pheidole. 1In some species in Australia and the southern United States,
the soldiers take on the function of repletes and store in their crops sweet
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liquid for the use of the colony during periods of food and water scarcity.
One species, Pheidole megacephala, has been carried to all parts of the
tropics and has become s great pest in and about dwellings and planta-
tions as it assiduously cultivates coccids on many economic plants and
ruthlessly destroys and replaces the native ant-faunas. This has been
observedin the Madeira Islands, Hawaii, Australia, and the West Indies.
In all probability P. megacephala is of Ethiopian or Malagasy origin,
as it shows a great development of subspecies and varieties in these two
regions and nowhere else.

Pheidole batrashorum, new species

SOLDIER.—

Length 4.5 to 5 mm.

Allied to P. caffra Emery. Head a little longer than broad, scarcely narrowed
in front, with straight sides and deeply excised posterior border, the vertex convex,
the occipital region distinctly depressed, the occipital and frontal groove shallow.
Eyes small, broadly elliptical, rather flat, at the anterior third of the sides of the head.
Mandibles convex with bluntly bidentate tips. Clypeus flat, carinate, its anterior
border notched in the middle. Frontal area small, subtriangular, deeply impressed,
without median carinula. Frontal carins not strongly diverging behind, prolonged
backward as a pair of rugse to the posterior fifth of the head and forming the inner
borders of flat, scrobe-like impressions for the antenns. The latter slender, their
scapes distinctly flattened but not dilated at the base, extending to nearly half the
distance between the eyes and the posterior corners of the head; club shorter than the
remainder of the funiculus; joints 2 to 8 distinctly longer than broad. Pro- and
mesonotum not separated by a suture, convex; humeri prominent; mesonotum with
strong transverse torus; mesoépinotal constriction very sharp and deep; epinotum
broader than long, its base straight and horizontal, as long as the declivity, dorsally
with a broad longitudinal groove; the spines acute, stout at the base, as long as the
base of the epinotum and as long as their distance apart, directed upward and some-
what backward and distinctly curved downward. Petiole twice as long as broad,
scarcely broader behind than in front, with nearly straight sides; in profile with long,
feebly concave anterior and short, vertical posterior surface to the node, the superior
border transverse, sharp and feebly emarginate. Postpetiole nearly three times as
broad as the petiole, broader than long, very convex and rounded above, the sides
bluntly angular in the middle. Gaster smaller than the head, subcircular, its anterior
border slightly truncated, the dorsal surface somewhat depressed. Legs long, femora
thickened in the middle.

Subopaque; mandibles, clypeus, frontal area, and posterior half of gaster smooth
and shining. Mandibles coarsely and sparsely punctate; coarsely rugose at the base.
Clypeus very finely rugulose, especially on the sides. Head densely and finely, but not
deeply punctate, longitudinally rugose, the rugz being rather widely separated
and subsiding on the posterior fifth of the head; the posterior fourth also with a few
large, shallow, elongate foveol. Thorax, pedicel, and anterior half of gaster more
opaque than the head, finely and densely punctate; the pronotum also finely and
rather asymmetrically transversely rugulose. Mesoépinotal constriction with sharp
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longitudinal carinulse or ruge; declivity of epinotum transversely rugose above.
Basal half of gaster with sparse, elongate, piligerous elevations. Legs smooth and
shining.

Hairs coarse, pointed, fulvous, long, and erect, lacking on the thorax and sides of
head, sparse on the pedicel and gaster and front of head; short and closely appressed
on the legs and antenne.

Deep piceous, almost black; mandibles, clypeus, cheeks, and appendages
castaneous; the funiculi, tips of scapes, tibis, tarsi, and articulations of the legs paler
and more reddish.

WORKER.—

Length 3 to 3.5 mm.

Head (without the mandlbles) nearly circular, the occipital border strongly
marginate. Eyes rather small but convex, just in front of the middle of the sides of
the head. Mandibles long, deflected, their external borders concave, their tips with
two prominent teeth, the remainder of the apical border finely denticulate. Antennes
long and slender, the scapes extending fully one-third their length beyond the occipital
border of the head. Clypeus rather flat in the middle, ecarinate, its anterior border
entire and broadly rounded. Thorax resembling that of the soldier, but the humeri
not prominent, the torus of the mesonotum is feebler, the epinotal spines are more
slender, and distinctly shorter than the base of the epinotum and more curved than
in the soldier. Petiole more slender, the node lower, more conical, its superior border
not emarginate, scarcely more than twice as long as broad. Postpetiole campanulate,
a8 long as broad, broader behind than in front. Gaster elongate elliptical, with trun-
cated anterior border, its dorsal surface convex. Legs long and slender.

Shining; mandibles very finely and densely striolate. Clypeus, head, thorax, and
pedicel densely punctate or reticulate; the head somewhat smoother and more shining
in the middle anteriorly; the sides of the pronotum smooth and polished; cheeks and
sides of front with & few longitudinal rugules. Base of first gastric segment sculptured
much as in the soldier.

Hairs less coarse than in the soldier, present also on the thorax; hairs on the legs
and antenna longer and more abundant, on the scapes abundant and oblique.

Color very much like that of the soldier.

Described from four soldiers and twenty-one workers from Akenge
(Lang and Chapin), all taken from the stomachs of toads (Bufo polycercus
and funereus) and Trogs (Arthroleptis variabilis).

This species is certainly distinct from caffra in the greater size and
different shape of the head of the soldier, the long acute and curved
epinotal spines and different shape of the thorax. It is evidently a Rain
Forest insect, whereas caffra seems to be confined to dry country.

Pheidole aurivillli Mayr variety attenuata Santschi
Medje, 4, §; Bafwabaka, 2, § (Lang and Chapin); Walikale to
Lubutu, 24, 8, @, ‘“taken from a colony under bark of a fallen tree
trunk” (J. Bequaert). I refer numerous specimens from these localities
to Santschi’s variety, because they are of very small size and dark color,
the soldiers measuring only 3.5 to 4 mm., the workers 2 to 2.5 mm.
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The type of the species is considerably larger (soldier, 4.6 to 5 mm.;
worker, 3 mm.). According to Santschi, the species varies much in
stature and color. - The females from Walikale measure 7 mm. and
are dark brown, like the soldiers and workers, with dull yellowish brown
wings. If I am correct in my interpretation, atfenuata would more
properly constitute a distinct subspecies.

Pheidole caffra Emery subspecies bayeri Forel variety thysvillensis,
new variety

SoLp1Er.—Length 4 to 4.5 mm. Smaller than the typical bayeri, with the head
of the same shape, but subopaque and with only the front and occiput somewhst
shining. The occipital depression is less distinet than in the subspecies abyssinica Forel,
and the ruge are anteriorly less numerous, coarser, and farther apart, but very fine
and distinctly transverse on the occiput. The antennal scapes are shorter than in the
typical bayeri, reaching only a little beyond the middle of the head. The suberect
epinotal spines are not pointed as in abyssinica and bayeri but somewhat longer, of
uniform thickness or even slightly enlarged at the tips, which are blunt. The base of
the epinotum is not longer than broad. The postpetiole is somewhat narrower than in
bayeri and abyssinica, with blunter lateral angles. Thorax, petiole, and postpetiole
more finely rugulose-punctate than in abyssinica; gaster shining, with the base of the
first segment subopaque and alutaceous. Color as in abyssinica, with the head and
thorax ferruginous brown but varying in some specimens to pale ferruginous red, with
the gaster black or brown and the base of the first segment and posterior borders of all
the segments paler and more reddish or yellowish.

WOoRKER.—Length 2 mm. Smaller than the worker of bayeri. Head elliptical,
without posterior corners, longer than broad. Antennal scapes extending two-fifths
their length beyond the occipital border, which is rather sharply marginate. Shining;
head and <horax finely reticulate; mesonotum, epinotum, petiole, and ventral and
lateral portions of the postpetiole opaque and densely punctate. Ferruginous brown;
head castaneous; mandibles except their teeth, yellowish.

Described from numerous specimens taken both by Lang and
Bequaert at Thysville, apparently from the same colony, ‘‘nesting in
sandy soil in the savannah.”

Pheidole caftra subspecies senilifrons, new subspecies
Text Figure 32
SovLpiEr.—~Length 4 mm. Differing from the typical form and the subspecies
bayeri in the sculpture of the head, the sharp longitudinal rugs between the prolonged
frontal carin® being surrounded by the rugz from the sides of the head, which run up
to the posterior corners, then turn at a right angle and run transversely on the occipital
lobes to the occipital furrow. These rugme are quite as strong as those on the front,
but denser. The head is a little longer and a little more depressed posteriorly than in
the variety thysvillensis, the transverse welt of the mesonotum less pronounced; tbe
blunt epinotal spines distinctly shorter. The sculpture of the thorax and pedicel and
the color and pilosity are much as in that variety.
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colony taken at Zambi by Lang and Bequaert there are several specimens
of an interesting Microdon larva, which is figured and described in Part
VI. The female specimens from Akenge and Stanleyville, five in
number, were taken from the stomach of a toad (Bufo polycercus) and a
frog (Rana mascareniensis). P

Pheidole megacephala subspecies ilgi (Forel)

A soldier and several workers taken by Dr. Bequaert at Lesse from a
colony nesting at the base of a papaya. It wason the head of one of the
soldiers in this colony that he found a singular phorid fly, Plastophora
aculeipes (Collin), subsequently referred to by H. Schmitz.!

Pheidole megacephala subspecies melancholica (Santschi)

Six soldiers, five workers, and seven females, mostly winged, taken
at Garamba (Lang and Chapin) from the stomachs of a toad (Bufo regu-
laris) and two frogs (Rana ornatissima and Kassina senegalensis). The
female is a little larger than the female of the typical megacephala, with
the head and thorax more sharply sculptured and the color of the body,
including the clypeus and mandibles, darker, almost black; the legs more
yellowish, as in the worker.

This is the host of the singular workerless parasitic ant, Anergatides
kohli, recently described and figured by Wasmann from the vicinity of
Stanleyville.?

Pheidole megacephala subspécies punctulata (Mayr) -

Boma, 4, ¥, 9; Ngayu, 2, §; Avakubi, 2, §; Stanleyville, 2,
g, 9, d; Bolobo, 2, §; Faradje, 4, ¥; Zambi, 4, ¥, @; Niapy,
2, 4; Garamba, 2, ¥; Banana 2, ¢ (Lang and Chapin).

A well-known and widely distributed Ethiopian form, apparently
more abundant in the Belgian Congo than the typical P. megacephala.
The specimens from various colonies show considerable variation in color,
some being dark brown, others pale and more yellowish or reddish,
especially those from Stanleyville and Banana. Mr. Lang gives the
native name of the species as ““tuegeke’’ and his notes give the nesting
sites as “under heaps of decomposed, moist grass,” “in fallen stems of
Hyphene,” “in mushroom-shaped termitaria in swamps,” and “in the
tops of termite mounds.”

11916, Zoolog. Meded. Mus. Leiden, 11,
21915, Ent. Mitt. Deutsch. Ent. Mus. Berlm v, p. 281,
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Pheidole minima Mayr subspecies malelana, new subspecies

SoLDIER.—

Length 2.3 mm.

Head shaped much as in P. megacephala, without the mandibles a little longer
than broad, distinctly but not broadly depressed in the occipital region. Eyes small,
flat, at the anterior third of the head. Clypeus flat, ecarinate. Frontal area small,
impressed; frontal caringe diverging, reaching to the posterior third of the head,
bounding distinct scrobes for the antennal scapes, which are half as long as the head.
Funicular joints 2 to 8 distinctly broader than long, club longer than the remainder of
the funiculus. Mandibles large and convex, coarsely bidentate at the tip. Thorax
robust, pronotum very convex, with small but distinct humeral tubercles. Mesono-
tum falling almost vertically to the pronounced mesogpinotal constriction, with a
slight transverse convexity in the middle. Epinotum broader than long, concave and
sloping in the middle, its spines rather erect, shorter than the interval between their
bases, with pointed tips. Petiole with rather high, anteroposteriorly compressed,
distinctly emarginate node. Postpetiole only one and one-half times as broad as the
petiole, broader than long, with the sides angularly produced. Gaster much smaller
than the head, elliptical, convex, with subtruncate anterior border. Legs stout,
femora thickened in the middle.

Shining; mandibles sparsely punctate; clypeus rather smooth in the middle,
indistinctly rugulose on the sides; anterior two-thirds of head with sharp, but not
coarse, longitudinal ruge; occipital lobes with small, sparse, piligerous punctures.
Pronotum and gaster very smooth and shining; pedicel smooth but less polished;
meso- and epinotum opaque, densely punctate.

Hairs yellow, sparse, suberect on the body, short and appressed on the legs and
antennal scapes.

Castaneous; pronotum, first gastric segment, borders of clypeus, and mandibles
blackish; remainder of mandibles and clypeus, cheeks and anterior portion of front,
petiole and postpetiole yellowish red; legs brownish yellow; terminal gastric seg~
ments pale brown; posterior borders of all the gastric segments broadly yellowish.

WORKER.—

-Length 1.5 mm.

Head subrectangular, as broad as long and as broad in front as behind, with very
feebly convex sides and nearly straight posterior border. Eyes just in front of the
middle. Mandibles with the entire apical border finely denticulate. Clypeus convex,
with rounded, entire anterior border. Antennal scapes reaching beyond the posterior
corners of the head to a distance equal to twice their diameter. Thorax shaped much
as in the soldier, but the pronotum narrower and longer. Epinotal spines reduced
to minute slender teeth scarcely longer than broad at their bases. Superior border of
petiolar node straight and entire; postpetiole small, a little broader than the petiole,
subglobular,

Pilosity, sculpture, and color as in the soldier, but the head smooth and shining,
with only the cheeks delicately longitudinally rugulose.

Described from a single soldier and three workers taken by Lang
from a colony nesting in a stem of Hyphane at Malela.

This form agrees with the typical minzma in size and in most of its
characters but the color is very different, the postpetiole is much nar-
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rower in proportion to the petiole in both soldier and worker, and the
antennal scapes of the latter are decidedly longer. Santschi has de-
scribed a variety, catella, from Nigeria and the Gold Coast, which is evi-
dently colored like malelana but his description is too brief to enable me
to judge of its other characters. He has also described a subspecies,
corticicola, from the French Congo. The soldier of this form measures 3
mm., the worker 2.3 mm. Both are red or yellow and in the soldier the
frontal carine extend to the posterior quarter of the head.

Pheidole mylognatha, new species
Text Figure 33

SOLDIER.—

Length 6 mm. .

Head large, subrectangular, 2 mm. broad and 2.3 mm. long, as broad in front as
behind, with straight, parallel sides, deeply and angularly excised posterior border,
with depressed occipital surface and faint depressions on the sides of the front for the
antennal scapes. Occipital and frontal groove deep. Eyes small, flat, at the anterior
third of the head. Mandibles very convex, probably bluntly bidentate at apex but
the apical borders are worn away in the specimen. Clypeus
very short, concave and indistinctly carinate in the middle,
swollen and convex on the sides; the anterior border rather
deeply emarginate in the middle and sinuate on each side.
Frontal carine short, diverging; frontal area indistinct.
Antennw small and slender; scapes when bent outward not
reaching to the eyes, terete and slightly curved at the base;
joints 2 to 8 only slightly longer than broad; club distinctly
shorter than the remainder of the funiculus. Thorax small,

much shorter than the head and less than half as wide
Soldier: head from above.  through the pronotum, which is bluntly tuberculate on the
sides both above and below. Mesonotum short, rapidly
sloping to the pronounced mesoépinotal constriction, anteriorly with a feeble trans-
verse impression and a small, sharp transverse ridge behind it. Epinotum distinctly
broader than long, broadly concave and sloping in the middle, the base shorter than
the declivity, marginate on the sides, the marginations continued into the spines
which are short, acute, and erect, a little longer than broad at their bases, less
than half as long as their interval. Petiole small and short, less than twice as long
as broad, broader behind than in front, the node blunt, transverse, and emarginate
in the middle. Postpetiole broader than long, its sides produced as short, acute,
backwardly directed spines, the distance hetween the tips of which is about three
times the width of the petiole. Gaster smaller than the head, elliptieal, flattened
dorsoventrally. Femora only moderately thickened in the middle.

Shining; mandibles sparsely punctate in the middle, coarsely striated at the
base and along the apical margins. Clypeus rugulose, irregularly in the middle,
longitudinally on the sides. Anterior half of head longitudinally rugose, with punc-
tate interrugal spaces, the punctures becoming more numerous on the very feeble
scrobe-like depressions; posterior half of head very smooth and shining, with a few

Fig. 33.  Pheidole
] tha, new




1022] Wheeler, Anis of the Belgian Congo 135

sparse, piligerous punctures. Thorax loosely rugose and somewhat reticulate-
punctate on the sides, concavity of epinotum finely transversely striated. Petiole
and postpetiole indistinctly punctate-rugulose, the latter smoother and shining above.
Gaster and legs smooth and shining, with sparse, piligerous punctures.

Hairs whitish, delicate, sparse, erect or suberect on the body, shorter,
more abundant and appressed on the legs; almost absent on the scapes.

Rich castaneous brown; gaster, except the base of the first segment, darker,
almost black; legs and funiculi a little more reddish, the femora infuscated in the
middle.

WORKER.— .

Length 2 mm.

Head a little longer than broad, as broad in front as behind, with feebly convex
sides and feebly concave posterior border. Eyes rather convex, just in front of the
middle of the sides. Mandibles with the whole apical border very finely denticulate.
Clypeus convex, its anterior border entire, broadly rounded. Antennal scapes extend-
ing fully one-fourth their length beyond the posterior border of the head. Thorax
and petiole very similar to those of the soldier but the mesonotum more sloping and
with much feebler transverse convexity. Postpetiole only one and one-half times as
broad as the petiole, its sides produced as short angles or conules.

Shining; mandibles finely and indistinctly striate; clypeus and cheeks longitu-
dinally rugulose; area between the frontal carin® and the eyes reticulate, remainder
of head very smooth and shining. Pronotum smooth and shining above, reticulate
on the sides; meso- and epinotum subopaque, densely punctate; petiole and post-
petiole more finely punctate, the nodes above smooth and shining like the gaster and

e Pilosity and color much as in the soldier, but the fine appressed hairs on the scapes
as abundant as on the legs.

Described from a single soldier and two workers taken at Banana
by Lang and Chapin.

This species is related to P. schullzet Forel from the Kalahari
Desert, as I find by comparison with cotypes received from Prof. Forel.
The head of the schultzei soldier, however, has more convex sides, more
rounded posterior corners, a less deeply excised posterior margin, less
deeply impressed occipital groove, longer antenng, and a very different
color, being yellowish red, with the legs and base of gaster yellow. The
worker schultzet departs further from that of mylognatha in being more
slender, with decidedly longer legs and antennz, in lacking spines on the
epinotum and in having a longer postpetiole, which is scarcely angular
on the sides. It is sordid or brownish yellow, with the head darker behind
and on the sides.
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Pheidole niapuana, new species

Text Figure 34

SOLDIER.—

Length 5 to 5.5 mm.

Head, excluding the mandibles, as broad as long (2.3 mm.), cordate, considerably
broader behind than in front, and with the occipital border very deeply and arcu-
ately excised. Behind the eyes the sides are convex but in front feebly concave.
Eyes small, moderately convex, situated just in front of the anterior third of the head.
In profile the head is most convex in the middle both above and below, but depressed
in the occipital region. Frontal and occipital groove distinct but rather shallow an-
teriorly. Mandibleslarge and convex, with two blunt teeth at theapex. Clypeus flat,
carinate, its anterior border emarginate in the middle, bluntly bidentate, sinuate on

Fig. 34. Pheidole niapuana, new species. Soldier. a, body in profile; b, hicad from above.

the sides. Frontal area large, subtriangular, without a median carinula; frontal
carin@ short, diverging, continued back as delicate rugm bordering an indistinct
scrobe-like depression for the antennal scapes. Antennz slender; scapes terete,
curved at the base, reaching to the middle of the sides of the head; all the funicular
joints longer than broad, club somewhat shorter than the remainder of the funiculus.
Gula with a pair of very large, blunt teeth at the anterior margin. Thorax short and
robust, shorter than the head without the mandibles. Pronotum with very distinct
and moderately acute humeral tubercles, mesonotuin sloping to a deep mesoépinotal
constriction, with a sharp transverse welt or ridge; epinotum broader than long, con-
cave and sloping in the middle; spines acute, somewhat shorter than the base, a little
longer than their interval, directed upward and slightly outward and backward, with
their tips distinctly curved backward. Petiole very small, narrow, fully twice as long
as broad, with subparallel sides, the node short, with acute transverse superior border,
distinctly notched in the middle. Postpetiole three times as broad as the petiole,
subtriangular, broader than long and broader behind than in front, with prominent,
bluntly angular sides, its ventral surface with a distinct tooth, its dorsal surface
convex and rounded. Gaster broadly elliptical, smaller than the head. Legs rather
slender, femora only moderately thickened in the middle.
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Pheidole saxicola, new species
Plate VII; Text Figure 35

SoLDIER.—

Length 5.5 to 6 mm.

Head subrectangular, nearly 3 mm. long and very nearly as broad, scarcely
broader behind than in front, with straight subparallel sides, rectangular anterior
corners, deeply and angularly excised posterior border, and deep occipital and frontal
groove. In profile the occipital region is very feebly depressed and the eyes are small,
feebly convex, and at the anterior third of the sides. Gula anteriorly with prominent,
blunt teeth. Mandibles convex, with two large apical and two basal teeth and a few
denticles along the intermediate border. Clypeus convex and carinate in the middle,
its anterior border broadly and feebly excised in the middle and sinuate on each side.
Frontal caringe very short, diverging; frontal area distinct, with a median carinula.
Antenns slender, scapes reaching the middle of the head; funicular joints all longer

Fig. 35. Pheidole saxicola, new species. Soldier. a, body in profile; b, head from above.

than broad; club shorter than the remainder of the funiculus. Thorax shorter than
the head, robust, through the pronotum nearly half as broad as the head, with very
blunt humeri, convex and rounded in profile. Mesonotum sloping to the deep meso-
épinotal constriction with merely a trace of a transverse convexity in the middle.
Epinotum broader than long, concave and sloping in the middle, in profile with the
base distinctly shorter than the declivity; spines short, suberect, acute, less than
half as long as the base and about half as long as their interval. Petiole about one and
one-half times as long as broad, broader behind than in front, with concave sides;
node transverse, its superior border sharp, feebly excised in the middle. Postpetiole
broader than long, about two and one-half times as broad as the petiole, its sides
produced as short, acute, slightly backwardly directed spines, its ventral surface with a
small, acute tooth. Gaster smaller than the head, subcircular or very broadly ellip-
tical, somewhat flattened above. Legs with moderately thickened femora.
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Shining throughout; mandibles coarsely striate, smooth and coarsely punctate
in the middle. Clypeus longitudinally rugulose, less distinctly in the middle than on
the sides. Head rather finely and sharply longitudinally rugose, the rugs diverging
on the front and continued to the posterior corners, where they meet the also slightly
divergent rugm between the frontal caringe and the eyes. The interrugal spaces are
loosely reticulate. There are no transverse ruge on the occiput but only a finer con-
tinuation of the more anterior sculpture. Thorax, petiole, and postpetiole indistinctly
and loosely punctate rugulose, the prothorax transversely; epinotum with fine, dense
but shallow punctures, so that the surface is more opaque. Gaster with fine, sparse,
piligerous punctures.

Hairs yellowish, partly coarse, sparse, uneven and suberect and partly short,
much more abundant, softer and appressed or subappressed like long, coarse
pubescence. Legs with numerous short, oblique hairs; scapes with a few longer
scattered and coarser hairs.

Dark ferruginous red; mandibles, sides and border of clypeus, and frontal carine,

- blackish; petiole, postpetiole, and gaster, except more or less of the base of the first
segment, dark brown or blackish. Legs a little paler than the thorax.

WORKER.— )

Length 2.7 to 3 mm.

Head subrectangular, as broad in front as behind, with straight, subparallel
sides, rounded posterior corners and nearly straight posterior border. Eyes convex,
at the middle of the sides. Mandibles rather large, deflected at the tip, with denticulate
apical borders and two larger terminal teeth. Clypeus distinctly carinate, with the
anterior border very feebly sinuate in the middle. Antennal scapes extending one-
third their length beyond the posterior corners of the head. Thorax similar to that of
the soldier, but more slender, especially through the pronotum. Base of epinotum a
little longer than the declivity; spines slender, acute, erect, about half as long as their
interval. Petiole slender, twice as long as broad, scarcely broader behind than in
front, with the sides only very faintly concave; node transverse, its border distinctly
notched in the middle. Postpetiole twice as broad as the petiole, as long as broad, sub-
globose, not toothed on the ventral side. Gaster about as large as the head.

Shining; mandibles subopaque, finely striatopunctate. Sides of head delicately
longitudinally rugulose and reticulate. Thorax, petiole, and postpetiole finely and
densely punctate, opaque; upper surface of pronotum and postpetiole smooth and
shining. Gaster and legs shining, sparsely punctate.

Pilosity like that of the soldier but less abundant. Antennal scapes, like the legs,
with numerous oblique hairs.

Brown; head darker above and behind; gaster, except the edges of the segments,
middle portions of legs, fore coxe, and usually also the pronotum and upper surfaces
of the petiolar nodes, darker than the posterior portion of the thorax.

Described from numerous specimens taken by Lang, Chapin, and
Bequaert at Zambi (type locality) and by the latter at Boma.

This ant is certainly very closely related to P. sculpturata Mayr
and might be regarded as a subspecies, but it will fit neither Mayr’s
description of the typical form from South Africa nor Santschi's and
Forel’s descriptions of the various subspecies from East and West Africa.
Mr. Lang’s note shows that it is a harvester. “‘The nests were found on a
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gives the length of cubangensis as 7 mm. He describes the whole head as
opaque, whereas my specimens have a pair of elliptical, very smooth, and
shining areas on the vertex in the midst of the opaque and finely punc-
tate sculpture (Fig. 36a and b).

Myrmicaria W. Saunders

Small or medium-sized, coarsely hairy, brown or black ants, with monomorphic
woRKERS, which have 7-jointed antennse, the funiculus enlarged toward the tip but
not clavate and all the joints, except the first, considerably longer than wide.
Mandibles moderately large, subtriangular, with coarsely dentate apical border.
Clypeus broad and convex. Frontal area indistinct behind. Frontal caring short,
rather far apart, not strongly diverging posteriorly. Eyes not very large, convex,
behind the middle of the head; ocelli absent. Thorax with indistinct or obsolete
promesonotal suture; mesoépinotal suture deep, the mesoépinotal constriction pro-
nounced; the sides of the mesonotum raised and subauriculate behind. Epinotum
armed with a pair of long, acute spines, which are often lobate or expanded at the
base; inferior corners of pronotum dentate or spined. Petiole with a long peduncle
sharply marked off from the abrupt node, which is high and rounded, subconical,
sometimes laterally compressed. Postpetiole shaped like the node of the petiole,
strongly contracted posteriorly. Gaster subglobose, its basal segment somewhat
truncate in front. Legs long; median and hind tibie with simple spurs; tarsal claws
simple.

FeuALE considerably larger than the worker. Head and antenns of very similar
structure, the latter being 7-jointed. Thorax robust; mesonotum and scutellum very
convex, the pronotum vertical in front though well developed, the epinotum with
stouter and broader spines than in the worker. Pedicel as in the worker. Gaster
much more voluminous, longer than wide, convex above; the basal segment truncate
anteriorly. Wings long, with sfrongly marked veins, the anterior pair with an open
radial cell, a single cubital and a discoidal cell.

MALE nearly as large as the female but more slender. Antennse 13-jointed, fili-
form, the scape short, about as long as the second funicular joint, the first joint very
short, not swollen, the remaining joints all much longer than broad. Eyes large but
not very convex; ocelli rather small. Mandibles small and vestigial, sublinear, with
rounded edentate tips, which do not meet. Frontal carine short. Mesonotum with
Mayrian furrows; epinotum without spines. Petiole very long, its node low; that of
the postpetiole of a similar shape, decidedly longer than broad. Gaster cordate,
scarcely longer than broad, convex above, concave below. External genital append-
ages long and narrow, blade-like. Cerci present, but minute. Legs slender. Wings
rather short, venation as in the female.

This extraordinary genus may be recognized at once by the 7-
jointed antenne of the worker and female and the unique structure of the
abdomen in the male. The species are distributed over the Ethiopian,
Indomalayan, and Papuan Regions but do not enter Australia (Map 21).
The majority of the species and the largest are Ethiopian. The large
species form crater nests in the so0il; some of the smaller, both in Africa
and in the Orient, make small carton nests on the under sides of leaves.
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Myrmicaria eumenoides (Gerstzcker) subspecies opaciventris (Emery)
Plate VIII, Figures 1 and 2

Malela, 8; Thysville, 8; Stanleyville, @, o&'; Avakubi, 8, @;
Medje, 8, @, o'; Akenge, §; Bafwabaka, 8; Ngayu, 8; Faradje, 8,
Q@ (Lang and Chapin); Walikale to Lubutu, &, @ (J. Bequaert);
Yakuluku, @ (J. Rodhain). Seventy-five workers and one female from
Bafwabaka, Ngayu, Medje, Akenge, and Stanleyville were taken from
the stomachs of toads (Bufo regularis, B. funereus, and B. superciliaris);
a single worker from Faradje was taken from the stomach of a frog
(Rana occipitalis).

Neither Forel nor Santschi seems to me to have recognized this form
very explicitly. Several years ago I received from the former six work-
ers labelled “Benguela (Buchner)’” and, as Emery’s ergatotypes bore
the same label and were also received from Forel and as my specimens
agree perfectly with Emery’s description, I feel confident that they are
cotypes. Later I received a worker and three deilated females from
Gaboon (Staudinger) and, as Emery mentions specimens from the
same locality , I believe that I have before me also the female of the true
opaciveniris. The workers measure about 5 to 6 min. and are pale ferru-
ginous brown, with the antenn®, legs, and gaster more fuscous. The
mandibles have oblique 5-toothed blades; the clypeus is carinate. The
epinotal spines are rather slender and very slightly bent downward, the
base of the epinotum is less concave than in the typical eumenoides, the
peduncle of the petiole is distinctly shorter and not longer than the node.
The petiolar and postpetiolar nodes are laterally compressed and of the
same height, the ventral surface of the postpetiole, unlike that of
eumenoides, is swollen, and projecting and angular in front. The surface
of the head and thorax is somewhat less shining than in ewmenoides,
the ruge on the front, pleur®, pro-, meso- and base of epinotum more
sharply and regularly longitudinal and not reticulate. Thegaster hasthe
basal half or, in some specimens, the whole surface opaque and densely
punctate, whereas it is smooth and shining in typical eumenoides. The
nodes of the petiole and postpetiole have shining summits and in some
specimens the sides of the petiole are also smooth and shining, in others
like those of the postpetiole, finely punctate and even feebly longitudi-
nally rugulose. In the female, which measures 13 mm., the petiole and
postpetiole are sharply longitudinally rugose, the summit of the former
concentrically rugose, the scutellum vermiculately rugose. Emery’s
description of the male, which I have not seen, includes no mention of
characters that would distinguish it from the male of the typical
eumenoides.
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Numerous specimens from the various Congo localities cited above
seem to me to be referable to Emery’s subspecies, though they differ
more or less in the sculpture of the petiole, postpetiole, and gaster and in
being mostly of a darker color. They average larger than the speci-
mens of variety congolensis and variety crucheti, the workers being 5 to
6.5 mm. The petiole and postpetiole, especially the latter, are nearly
always more or less longitudinally rugulose on the sides, though some-
times merely punctate, as Emery remarks in the original description.
The specimens from Walikale have the entire gaster opaque and punc-
tate, whereas in others it is punctate usually only on the anterior half of
the first segment. This character, however, varies in individuals from the
same colony. Santschi says that the gaster of the worker is ‘“entiére-
ment sculpté, mat, brun clair,”’ but Emery describes the gaster as
fuscescent, with the anterior half of the first segment opaque.

Triighrdh' and Arnold® have described the nests of the typical
eumenoides of East and South Africa. The latter’s account runs as fol-
lows.

The colonies of this species are usually very large, often comprising 1000 or more
workers. The latter bite and sting fiercely, but the sting is rather blunt, and does not
easily pierce the human skin. Although their gait is slow, they are nevertheless active
insects, travelling over large areas in search of food, which seems to consist chiefly
of other insects. They do not appear to be aphidicolous, nor to attend membracid
or lepidopterous larve for their secretions, yet they are known to harbour in their
nests many myrmecophilous insects. A nest examined by me contained the following
species of beetles: Allodinarda myrmicariz Brauns; Ogmocerus raffrayanus Brauns and
Batrisus myrmecariophilus Brauns. The Botanical Gardens in Durban are infested
with this species, but the exam’nation of a large number of nests revealed only one
species of myrmecophile, Allodinarda kohlt Wasm.; which, however, was plentiful,
a8 many as three dozen being taken in one nest. The nest has numerous entrances,
and is surrounded by large heaps of excavated material, often covering an ares of
several square feet.

Arnold? has also described and figured the puparium of a fly (pos-
sibly a form allied to Microdon?), with a peculiar tray covered with
trichomes at the posterior end of the body, as occurring in the nest of
M. eumenoides with the myrmecophilous beetles cited in the foregoing
quotation. The following is his account of the migration of the colony
and its guests to a new nest.

I left this nest without filling up the hole, so that in about a week's time it was
filled with rain after a heavy shower. The water must have filtered through the soil
and almost saturated the nest, for it took nearly half an hour for all the water to dis-

11014, Med. Géteborgs Mus. Zool. Afd., lllhg. 45.
71918, Ann. South African Mus., XIV, p. 266.
31914, Proc. Rhodesia 8c. Assoc., XIII, p. 25.
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appear from the hole. This state of affairs had evidently made the nest so uncom-
fortable that the ants decided to move to new quarters about 9 feet away. They be-
gan to do this about seven o'clock that evening, or perhaps a little earlier, for the
migration was in full swing when I came on the scene again at that hour. Remember-
ing the reputation which this ant has for harboring guests, and also the observations
made by various entomologists on some European ants which, when moving to a new
nest, are in the habit of carrying their guests with them, I decided to watch this
migration carefully. At first I could see no guests at all; the workers were carrying
in their mandibles only their own larve, pupe or males. In fact I was looking at the
workers 8o attentively that I failed to notice their smaller companions on the road, to
which my attention was directed by suddenly catching sight of a Lepismid running
by. Going back then to the old nest, I saw at intervals various myrmecophiles crawl-
ing out of the pit made by my former excavation, and following the tracks of their
hosts, to which they were guided, of course, by the sense of smell. These parasites
included three different species of beetles, viz. a staphylinid, and two species of psela-
phids, together with the cormmon lepismid foung in the nests of nearly all our ants.
No time was wasted by any of these insects, for once over the brow of the pit, they
continued straight along the narrow path leading to the new quarters. While on th
march they were utterly ignored by their hosts, but on arriving at the entrance of the
new nest, it was noticed that some of the pselaphids were seized by the ants dawdling
around, and taken down into the nest. This change of dwelling took some hours to
complete, for at midnight it was still in progress.

Mr. Lang contributes the following note on the habits of the sub-
species opaciveniris at Avakubi: ‘“These ants, called ‘dufluguntu’ by
the nalives, are very common and noticeable because they tend to con-
gregate in great numbers about any piece of meat or a dead insect. On
one occasion I saw them tear up and carry off a butterfly two inches in
diameter in exactly two minutes and a half. They are harmless and
therefore not feared by the natives. A young Manis, which I kept in
captivity, enjoyed making a meal of them. The nests, as a rule built at
the bases of trees or bushes, can be easily recognized by the mound of
loose earth thrown up while the chambers are being excavated. The
walls of the chambers are not hardened or smoothed as in the nests of
some other ants. One nest which I examined extended seventeen inches
below the surface. It had many ramifications, though most of the brood
was found around the roots of the tree. The whole nest, when exposed,
covered an area less than two feet in diameter. These ants build long
tunnels open above or with small openings (one-eighth inch), surrounded
by a heap of loose particles. One of these, more than an inch wide,
crossed a certain road in several places. I have seen a number of these
tunnels superimposed one above another so that I could drop a stick
down thirteen inches. In these tunnels the ants travel back and forth
in great numbers.”
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Myrmicaria eumenoides subspecies opaciventris variety congolensis
(Forel)

This form is not represented among the material collected by Lang,
Chapin, and Bequaert. Santschi regardsit as an independent subspecies,
but it seems to me to be merely a variety of opaciventris. Three cotypes
of congolensis were given me by Forel. Comparison of these specimens,
which were taken from the stomach of a scaly ant-eater (Manis tem-
mincki) captured by Solon in the Lower Congo, with opaciveniris show .
relatively slight differences. They are somewhat smaller, of a more
sordid yellowish brown color (possibly due to the action of the gastric
juices of the Manis), and with much the same sculpture and lower portion
of the postpetiole. The epinotal spines, however, are decidedly more
slender and more strongly deflected, a character not mentioned in
Forel’s original description, though noted by Santschi; the head is
proportionally smaller and narrower, with straight cheeks, and the
gaster is opaque only at the base of the first segment, the remainder
being rather shining.

Mpyrmicaria eumenoides subspecies opaciventris variety crucheti
(Santschi)

Stanleyville, 8; Leopoldville, §; Ngayu, §; Avakubi, § (Lang
and Chapin). The workers from Avakubi, 22 in number, were taken
from the stomachs of toads (Bufo regularis and B. funereus). 1 refer
numerous specimens from these localities to the variety crucheli since
they agree with Santschi’s very brief description in size (5 to 5.5 mm.)
and in having slender but straight epinotal spines. The petiolar nodein
my specimens is distinctly broader and less compressed laterally than in
the typreal ewmenoides and not shorter than the peduncle. The surface
of the petiole is not so smooth, though it is not longitudinally rugulose.
I have received this same form in all three phases from Rev. Geo. Schwab,
who took it at Metit, Cameroon. The female is very similar to that of
the typical eumenoides, but the head is somewhat smaller, with slightly
more prominent posterior corners and the gaster is entirely opaque and
punctate, except the bases of the second and following segments. I am
unable to detect any differences between the males of the two forms.
Arnold describes the wings of the male eumenotdes as paler than those of
the female. This is certainly not the case in crucheti.
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Myrmicaria salambo, new species

Plate IX, Figures I and 2; Text Figure 37

WORKER.—

Length 6 to 7 mm.

Of rather uniform stature and closely resembling eumenoides but a little more
elongate. Head relatively smaller, as broad as long, excavated behind, convex above,
flattened below. Mandibles 5-toothed. Clypeus ecarinate, with entire anterior
border. Eyes somewhat larger and more convex than in eumenoides. Thorax very
similar but promesonotal suture very distinct, impressed, the mesonotal lobes less
compressed, their posterior outline in profile less abrupt, more sloping so that the
mesoépinotal impression, though deep, is shallower and less acute than in eumenoides
and appears longer. Epinotal spines longer, slightly sinuious, with very feebly up-
turned points, directed backward and slightly outward. Base of epinotum longitudi-

Fig. 37. Myrmicaria salambo, new species. Worker in profile.

nally concave. Peduncle of the petiole longer than the node, which is thick and evenly
rounded, not compreased laterally above. The ventral surface of the petiole armed
below with two long, delicate hyaline spines, which curve towards each other and
enclose an elliptical space. Postpetiolar node of the same size and shape as that of
the petiole, its ventral surface straight in profile, not bulging nor angulate in front.
Gaster and legs of the usual shape, the former with a straight, anterior border.

Shining; mandibles coarsely longitudinally striated; clypeus smooth in the
middle, with a few rugules on the sides. Rugosity of head, thorax, and pedicel much
as in eumenotdes, but the ruge on the dorsal surface of the head and thorax less numer-
ous and less pronounced, without distinct anastomoses; sides of the head with finer
and less distinet rugules, so that the surface ismoreshining. Gaster opaque and very
finely punctate only at the extreme base above, otherwise shining. Legs and scapes
shining, finely striate.

Hairs dark brown, in length and arrangement much like those of eumenoides.

Reddish brown; gaster brownish yellow; legs, including the coxs= and lower
pleurs, darker than the thorax. Mandibular teeth and antenns blackish.

Described from numerous specimens taken at Garamba (Lang and
Chapin) attending scale insects on the buds of a Protea which is shown in
Plate IX.
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This form is so closely related to eumenoides that it might, perhaps,
be regarded as a subspecies. It is easily recognized by the unique ventral
appendages of the petiole. These are 8o brittle that they are easily
broken off, but their basal insertions on the low hyaline lamella in the
midventral line of the petiole are usually discernible. Evidently salambo
is also related to M. striata Stitz, specimens of which I have not seen.

Mpyrmicaria exigua Ern. André subspecies kisangani, new subspecies

WORKER.—

Length 3 to 3.5 mm. -

Head through the eyes scarcely longer than broad, evenly rounded behind.
Mandibles 4-toothed. Clypeus ecarinate, convex, with entire, rounded anterior
border. Frontal carine subparallel. Eyes convex, just behind the middle of the
head. Antennal scapes extending about two-fifths their length beyond the posterior
border of the head; apical funicular joint fusiform, enlarged as in the typical erigua.
Pronotum more flattened above, though bluntly angular on the sides and without
inferior teeth. Promesonotal suture distinet. Mesonotum with a small but distinct
tooth on each side in front and the posterior lobes larger, erect, and rather acute.
Mesoépinotal impression very distinct and rather long. Epinotum not longer than
broad, scarcely narrowed in front, its base longitudinally grooved in the middle,
marginate on each side and not longer than the declivity, which is also marginate
laterally; spines not longer than their distance apart at the base, straight, directed
backward, upward, and outward, their tips not bent inward as in the typical erigua.
Petiolar peduncle as long as the node, swollen at the spiracles; node longer than
broad, as high as long, laterally compressed, constricted behind. - Postpetiole longer
than broad, broader and higher behind than in front, its node distinctly lower than
that of the petiole. Anterior border of gaster straight or even slightly concave,.with
prominent anterior corners.

Shining; mandibles subopaque, longitudinally striate. Clypeus smooth in the
middle, delicately rugulose on the sides. Head smooth in the middle of the front,
delicately and irregularly longitudinally rugulose on the sides, posteriorly reticulate-

" rugose, but much less sharply than in the typical erigua. Pronotum with a few longi-
tudinal ruge, sometimes absent in the middle line; in some specimens reticulately-
rugose over the whole surface, with very large meshes as in ezigua. Sides of pronotum
smooth and shining; meso- and metapleurse subopaque, longitudinally rugulose.
Base of epinotum transversely rugulose, declivity smooth and shining. Pedicel, gaster,
and legs smooth and shining, with very sparse and minute, piligerous punctures.

Pilosity like that of the typical exigua, gray or whitish.

Piccous, nearly black; tips of mandibles, peduncle of petiole, declivity of
epinotum, base of postpetiole and in some specimens the whole gaster or only the
base of the first segment brown.

Described from numerous specimens taken at Stanleyville (Lang
and Chapin) “crawling about the base of an orange tree.”

I have compared this form with two cotypes from Sierra Leone
(Mocquerys), received many years ago from André, and a worker from
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Gaboon (Staudinger). The new subspecies differs in its much darker
color, feebler sculpture, laterally more compressed petiolar node and in
the shape of the mesonotum, which in the typical form of the species
lacks the anterior tooth on each side and has only feeble indications of the
posterior lobes. Forel has described a variety, rufivenirts, from carton
nests 3 to 4 em. in diameter on leaves at St. Gabriel, Lumaliza, and Bati-
amponde (Kohl), all localities near Stanleyville. This form is larger
(3.8 to 4.6 mm.) and, according to Forel, “differs from the type of André
only in its paler, reddish abdomen and in having the head more elongate
and narrower behind.” What Stitz has described as a distinet species,
gracilis, is evidently nothing more than a subspecies of exigua, as is
shown by a comparison of his and Forel’s descriptions with the cotypes.
André failed to mention the enlarged apical antennal joint, but it is very
conspicuous in his specimens. Stitz says of the petiole: ‘“Hinten
schniirt sich von seiner Basis ein kleines, sekundidres Knétchen ab.”
This seemns to refer to the swelling of the peduncle at the spiracles, a
swelling which is visible, though less accentuated in other species of the
genus, when the peduncle is viewed directly from above. Forel, however,
interprets Stitz’s ‘‘secondary node’’ to mean the constricted portion of
the segment behind the node. As neither Stitz nor Forel compared their
specimens with André’s cotypes, they were led to regard gracilis as a
species.
CARDIOCONDYLA Emery

WoRKER minute, smooth, almost hairless. Clypeus projecting over the bases of
the mandibles, steep in front, with rounded anterior border. Frontal area strongly
impressed. Frontal carins short and straight. Eyes well developed; ocelli lacking.
Mandibles broad, triangular, dentate. Antenns 12-jointed, with long first funicular
joint and 3-jointed club, the last joint very large. Promesonotal suture indistinct;
mesoépinotal constriction well developed. Epinotum armed with spines or teeth.

Petiole with long peduncle and small, rounded node. Postpetiole conspicuously
large, cordate or transversely elliptical. Gaster formed in large part by the first
segment. : '

FrmaLe winged (except in C. emeryi Forel), somewhat larger than the worker;
head of the same shape but with ocelli. Pronotum not covered by the mesoscutum
in front. Petiole and postpetiole usually broader than in the worker. Wings with
reduced venation; pterostigma near the middle of the costal border; one closed
cubital cell; distal portions of radius and cubitus obsolete; brachius not developed
hevond the nervulus but bending up into the submedius. According to Emery, the
female of C. emeryi is wingless and has the posterior ocelli vestigial.

MAaLE usually ergatomorphic but winged in C. emeryi. In this form the
antenns are 13-jointed but in ergatomorphic males they are 10- to 12-jointed; with
long scape and more indistinct club.  Petiole and postpetiole resembling the corre-
sponding segments of the female, in the male of emeryi much as in the worker.

.
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Cardiocondyla emeryi Forel

A single worker taken at Thysville by Bequaert. This minute ant
is.very widely distributed through the tropics of both hemispheres. It
was originally described from the island of St. Thomas in the West
Indies, but was later recorded from Syria, Madeira, Madagascar, and
the East Indies. Arnold records it from South Africa and my collection
contains specimens from the Bahamas, Cuba, Porto Rico, Jamaica,
Bermuda, Tepic in Western Mexico, and Miami, Florida. According to
Arnold it ““is usually found nesting in grassy soil; the entrance to the
nest is a minute hole, not surrounded by earth or other substances.”

CrEMATOGASTER Lund

Cremalogasler is one of the largest and most sharply defined genera in the family
Formicide. The species are all small, with monomorphic worker, decidedly larger
female, and the male usually as small as the worker. The worker and female have
10- or 11-jointed antenne, those of the male are usually 12-jointed. All the phases
can be readily recognized by the peculiar structure and articulation of the petiole and
postpetiole. The former does not bear a node but is more or less flattened above, the
latter is short and articulated to the anterodorsal surface of the gaster, instead of to
its anterior end as in other ants. The gaster, moreover, is in the worker and male sub-
triangular or subcordate, with pointed tip, and its upper surface is concave or more or
less flattened, its ventral surface more convex and protuberant. These peculiarities
in the structure of the abdomen enable the workers of many species to turn the gaster
forward over the thorax and head, so that they are sometimes called “acrobat ants.”
As a rule, the sting is feebly developed. The anterior wings of the male and female
have a discoidal and a single closed cubital cell.

The species of Crematogaster all form populous colonies which nest
in the ground, under stones, in logs, the cavities of living plants, or in
peculiar carton nests attached to the branches or trunks of trees. This
habit of making carton nests is best seen in the tropical species, but
traces of it survive even in the species inhabiting temperate regions, such
as the North American C. lineolata (Say) Many of the species have
rank and disagreeable odors.

The genus is cosmopolitan (Map 22), though the species scarcely
enter the colder portions of the north and south temperate zones. Our
common C. lineolata (Say) of North America occurs, however, as far
north as Nova Scotia. The vast majority of species are confined to the
tropics, being particularly numerous in the Neotropical and Ethiopian
Regions. The African forms are so numerous and so variable that they
constitute a veritable welter of subspecies and varieties. Mayr, Forel,
Arnold, and Santschi have all dispaired of reducing this chaos to order.
Unfortunately the portion of Arnold’s work dealing with the South
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difficult to get rid of them, as they work themselves upward on the body,
attacking by preference the softer parts of the skin.”

Crematogaster (Sphasrocrema) bequaerti (Forel) variety atraplex
Santschi, new variety
“WoRkKER.—Length 4 mm. Rather dull yellow; gaster, postpetiole and femora
vellowish brown; tips of the epinotal spines brownish black. In other respects like
the type of the species and the var. mutabilis (Santschi), but the median impression
of the pronotum is feebler. The dark tips of the spines contrast with the pale color
of the thorax.” (Santschi)

A dozen workers from Yakuluku (Lang and Chapin).

Fig. 38. Crematogaster (Spharocrema) concasa Emery. Worker from above.

Crematogaster (Sphmrocrema) concavae Emery
Text Figure 38
Akenge, §; Stanleyville, §; Lukolela to Basoko, § (Lang and
Chapin). The specimens from Stanleyville were taken in twigs of
Barteria fistulosa (Part IV); those from Lukolela were found running

18antschi has recently described a variety éaluton of thinrace, collected by Dr. Bequaert from similar
eaarton pests in the crowns of Papyrus, at Zambi.
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over fire-wood. Three specimens from Akenge were taken from the
stomach of & toad (Bufo polycercus).

Crematogaster (Sphsrocrema) pronotalis Santschi variety liebknechti
(Forel)
Text Figure 39
Numerous workers from Yakuluku and Garamba (Lang and
Chapin). According to a note accompanying the specimens from the

Fig. 39. Crematogaster (Spharocrema) pronotalis variety liebknechti (Fcrel). Worker from above.

latter locality, this ant ‘‘builds small carton nests on the blades of grass.
It is common in swamps, from three to five feet above water level.”

Crematogaster (Sphmrocrema) rugosior (Santschi)'

“FeEMALE (undescribed).—Length 8 mm. Thorax smooth and shining like the
posterior half of the head and that of the worker, except its upper surface and the
sides of the epinotum which have ruga as in the worker. Head rectangular, a little
longer than broad, scarcely arcuate laterally. The eyes occupy nearly the middle
third of the sides and the scapes barely extend beyond its posterior fourth. Clypeus
with a strong median impression near its anterior border. Thorax as broad as the
head.” Epinotum nearly vertical, but the insertion of the spines is marked by an
angular ridge which occupies nearly the upper half of the sides of the segment. Petiole
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a8 in the worker, with a tooth beneath. Wings 7 mm. long, hyaline, with brownish
veins. Otherwise like the worker.” (Santschi)

Numerous workers and a few females from Stanleyville (Lang,
Chapin, and J. Bequaert), without further data.

Crematogaster (Sphmrocrema) striatula Emery variety obstinata
(Santschi)

Numerous workers taken by Dr. Bequaert at Leopoldville in the
peculiarly inflated stipules of a species of Uragoga, a rubiaceous plant
(Part IV). The spaces inhabited by the ants are not true nests but
merely kraals or stables for Coccide, 2s no larve or pupz were found in
the structures.

Crematogaster (Atopogyne) africana (Mayr) variety schumanni (Mayr)
A number of workers taken by Dr. Bequaert at Leopoldville in the
hollow stems of a Barteria Dewevrei (Part IV).

Crematogaster (Atopogyne) africana subspecies laurenti (Forel)

Numerous workers taken by Dr. Bequaert in the Rain Forest on the
Tshopo River, near Stanleyville, in the hollow stems of Plectronia Lau-
rentit (Part IV).

Crematogaster (Atopogyne) africana subspecies laurentli variety zeta
(Forel)

Many workers and a few females taken by Dr. Bequaert at Pale
(Niembo, between Walikale and Lubutu) from the myrmecodomatia of
Plectronia Laurentiz (Part IV) and at Leopoldville in the rudimen-
tary leaf pouches of Randia physophylla (Part IV); also by Lang and
Chapin at Stanleyville in the stem cavities of Cuviera angolensis (Part
Iv)

The female of this form is black and striated as in the typical C.
africana.

Crematogaster (Atopogyne) africans subspecies tibialis Santschi, new
subspecies
“WORKER.—
“Length 3.5 mm.
“Pale castaneous. Epinotum, postpetiole, and posterior half of gaster of a
deeper castaneous tint, passing to reddish brown. A spot on the vertex and the
appendages dark brown, the tibie and metatarsi blackish, the tarst and the ex:
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tremity of the thorax reticulate, the epinotum more finely, with some fine longitu-
dinal rugee on the whole basal surface. Sides of the mesonotum regularly reticulate-
punctate. Sides of the pronotum more shining and of the epinotum longitudinally
striate. Petiole finely reticulate; gaster finely shagreened, almost smooth. The
pubescence is rather well developed on the head, the gaster, and the appendages,
sparse on the thorax. The hairs are very sparse, except around the mouth and at the
tip of the gaster. Head square, with rather convex sides and straight posterior border.
Eyes at the middle of the sides. Frontal area short, feebly impressed behind. Frontal
carine developed. Clypeus slightly convex, with rather arched anterior border.
Mandibles striate-punctate, with four blackish teeth. The pronotum forms with the
basal surface of the mesonotum a plane surface with a contour like that of C. castanea
Smith. Sides of the basal surface of the mesonotum blunt, not marginate, with the
anterior eminence scarcely indicated. Promesonotal suture little or not at all im-
-pressed. Sides of the pronotum marginate. Declivity of mesonotum oblique,
feebly concave from right to left, above with marginate sides. Mesoépinotal furrow
moderately deep. Basal surface of epinotum trapezoidal, its length equal to its width
anteriorly in the small worker. It is convex in front, more feebly behind. The spines
are as short as a fifth of the interval between their bases, which is concave. They are
directed backward and slightly outward. Declivity as long as two-thirds of the basal
surface and forming with it an angle of about 145°. Petiole trapezoidal, as broad as
long, and as broad as the epinotum. Last antennal joint reddish. A fine and dense
striation disposed as in africana (Mayr) but more or less effaced on the front, vertex
and occiput, where the reflection is more shining than silky. Epinotum transversely
striate-rugose. Petiole smooth, postpetiole and gaster very finely shagreened, almost
shining. The head is, moreover, punctate as in africana and much less smooth in the
individuals with large head.

“The head, which varies in size independently of the rest of the body, which is
almost invariable, is sometimes longer than broad and scarcely emarginate behind,
sometimes broader than long, strongly concave behind and with convex sides. Eyes
more posterior than in africana. Frontal area narrow, strongly impressed and
shining. Mandibles punctate, feebly striate. Mesoépinotal impression stronger than
in africana, the pronotum less marginate anteriorly. Mesonotum carinate, more
elongate and with the declivous surface much less abrupt than in africana, with
longer epinotal spines, even longer than in the variety variegata (Mayr) and a little
farther apart. Petiole and postpetiole as in africana.” (Santschi)

Numerous workers taken at the village of Mosekowa between Wali-
kale and Lubutu by Dr. Bequaert from the peculiar pouches of Maca-
ranga saccifera (Part IV) growing in the Rain Forest. As only adult
ants and no brood were found in the pouches, Dr. Bequaert does not re-
gard them as true nests. The openings of the pouches were not closed
with fibrous carton.

Crematogaster (Atopogyne) africana subspecies winkleri (Forel) variety
fickendeyi (Forel)

Numerous workers taken by Dr. Bequaert at Masongo, between

Walikale and Lubutu, in the cavities of the branches of a species of Sarco-
cephalus related to S. sambucinus (Part IV).
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Crematogaster (Atopogyne) depressa (Latreille) variety fuscipennis
Emery

Plate X

Stanleyville, ¢; Medje, 8, @; Niapu, §; Ambelokudi, 8, @;
Niangara, § (Lang and Chapin); Leopoldville, & (J. Bequaert).

The beautiful carton nest of this ant is shown in Plate X, from a fine
photograph taken by Mr. Lang at Ambelokudi. “It was built along the
trunk of a tree near the ground. The ants, especially when squeezed,
gave off a stench like certain bugs. They eame out of the nest in great
numbers and let themselves drop to the ground.”

The female C. depressa is very aberrant in the form of the head,
which is large, flat, and rectangular, with peculiar mandibles. It has
long been known and has been repeatedly renamed, but only recently has
it been correlated with the cospecific worker.

Crematogaster (Atopogyne) theta (Forel)
Plate XI, Figures 1 and 2; Plate XII, Figures 1 and 2; Plate XIII, Figure 1

Medje, 8; Avakubi, §; Stanleyville, 8, @, ¢ (Lang and Chapin).

According to Santschi (in litt.), “this form represents the extreme
limit of the subgenus Atopogyne. The worker has a feeble groove on the
postpetiole, and the promesonotal impression is feeble. ~Moreover, the
female is brown, smooth, and shining, with spined epinotum, very
different from the female of C. africana (Mayr) and the variety zela
(Forel).”

The specimens from Avakubi were collected by the natives, who call
thisant “lona.” The carton nests are shown in PlateXI and XII. Con-
cerning the specimens from Stanleyville, Mr. Lang writes: *‘ These small
black ants are very common. They build carton nests in trees, on the
trunks of which they travel up and down in uninterrupted columns. At
the slightest disturbance the nest is covered with workers. They appear
and move so rapidly that it is very difficult to study them, especially as
they sting disagreeably. Large numbers of nests may be found in the
same tree, sometimes as low as ten feet from the ground, or even in bushes
aswell asin the tops of the tallest trees, living or dead. They have almost
any shape, depending on their position, whether in forks of the branches
or about twigs. In the latter situations they resemble mere lumps. The
more regular nests, however, are somewhat conical, like the tops of
termite hills and are placed upright on the boughs. In color, the carton
8 grayish or dark brown. In size, the structures are rarely more than
two feet in height and about a foot in diameter. Their cells are irregular,
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the walls of the chambers being from 1 to 3 mm. thick, and there are
many entrances and exits. Though very light, the nests are so tough that
slices can be chopped off with a hatchet without breaking the remainder.
The carton seems to be made from the fibres of rotten leaves worked up
with secretions from the oral glands of the workers. The chambers are
often full of brood, which is not confined to any particular part of the
nest. The rufous females were present in such numbers that twenty or
more could be lifted at a time clinging to one another on the points of the
tweezers.”

Crematogaster (Atopogyne) transiens (Forel)

A few workers from Avakubi and a female from Stanleyville (Lang
and Chapin).

Crematogaster (Nematocrema) stadelmanni (Mayr)

A single female from Stanleyville (Lang and Chapin), apparently
taken at light, seems to be referable to this, the typical form of the
species.

Crematogaster (Nematocrema) stadelmanni variety dolichocephala

(Santschi)
Plate XIII, Figure 2 and Plate XIV

Bengamisa, 8, @ ; Manamana, ¥, @ ; Kwamouth, §; Ngayu, 8, ¢
(Lang and Chapin). Numerous specimens from all these localities. The
specimens from Bengamisa were accompanied by the photograph of the
nest shown in Plate XIV, and the following note: ‘ Ants from a pendent
nest in very hard, woody carton. These nests are very common in the
Rain Forest. They often fall to the ground but, in spite of the great
moisture, resist disintegration fairly well. The ants leave as soon as the
nest has dropped. The nests are precisely like those of some termites in
shape and material, so that it is often impossible to decide from their
external appearance which insect inhabits them. The internal cellular
structure is very irregular and seems to follow no particular plan. The
larvee and pupe are found in any of the cavities. The nest represented
in the photograph was fixed to several creepers and was practically
swaying in the wind about twenty-five feet above the ground. Size and
shape vary much according to the situation of the structure.”” The fol-
lowing note accompanies the specimens from Kwamouth, together with
the photograph shown in Plate XIII, fig. 2: ‘“Black ants taken from a
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These subgenera (see the key, Part VII) may be arranged more or
less according to their natural affinities in the following sequence:

1. Anillomyrma Emery 7. Monomorium, sensu stricto

2. Martia Forel 8. Notomyrmexz Emery

3. Lampromyrmez Mayr (= Mitara 9. Xeromyrmex Emery
Emery) 10. Parholcomyrmex Emery

4. Chelaner Emery 11. Isolcomyrmez Santschi

5. Adlerzia Emery 12. Holcomyrmex Mayr

6. Syllophopsis Santschi 13. Corynomyrmez Viehmeyer

The genus Monomorium, though cosmopolitan and of even wider
distribution than Crematogaster since it occurs even in New Zealand and
Patagonia, is represented by the great majority of species in the Old
World. The Neotropical Region possesses only a few species of the
typical subgenus Monomorium and the species of Martia, which are not
known to occur elsewhere. The subgenera Notomyrmez, Adlerzia, and
Chelaner are exclusively Australian. Anillomyrma is monotypic and
known only from Ceylon. Isolcomyrmez and Syllophopsis are exclusively
Ethiopian. Xeromyrmez is properly African but spreads into the Pale-
arctic and Indian Regions.  Holcomyrmez, Parholcomyrmez, and
especially Monomorium, sensu striclo, are more widely distributed.
Several of the species of Monomorium, sensu stricto, (minutum, floricola,
pharaonis), Xeromyrmez (salomonis), and Parholcomyrmezx (gracillimum,
destructor) have been widely disseminated by commerce. The species of
Holcomyrmez are harvesting ants of dry regions and this is true of certain
Australian species which are allied to Parholcomyrmez, though I assign
them to a new subgenus Protholcomyrmex (with the type Monomorium
rothsteini Forel) to be described in a later paper.

Monomorium pharaonis (Linnseus)

Numerous workers and females from Stanleyville and Thysville
(Lang and Chapin). Thisis the well-known, little, red house ant, spread
by commerce throughout the world.

Monomorium (Xeromyrmex) bicolor Emery

Several workers from Leopoldville (Lang and Chapin), found
“living beneath a log,” and two from Garamba, taken from the stomach
of a toad (Bufo regularis). This species is apparently widely distributed
in the Ethiopian Region.
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Monomorium (Xeromyrmex) afrum Ern. André variety fultor Forel

Many workers from Niapu and Garamba (Lang and Chapin).
Those from Niapu “ came in thousands to the body of a dead bird. They
had their nest in a cleared place about thirty yards away. The following
day they had moved their nest to the base of a decomposed root but
towards evening had returned to their original nest. This extended about
two feet below the surface of the soil.” At Garamba the species was
found “making crater nests about three inches high about the stalks of
grasses in a dry plain (savannah) with few trees.”” Thirteen specimens
from this locality were taken from the stomach of a toad (Bufo regularis).

Monomorium (Parholcomyrmex) gracillimum (F. Smith) subspecies
robustius Forel

Several workers from Yakuluku (Lang and Chapin); found living
in small mushroom-shaped termitaria. The typical form of the species
is widely distributed in Asia Minor, Arabia, Central Asia, India, etc.,
and is evidently spreading to other parts of the Old World tropics
(Africa, Java, Laysan, etc.). According to Emery, it occurs in the desert
of Algiers, nesting under stones. The subspecies robustius was originally
described from Somaliland. Yakuluku is in the dry portion of the Bel-
gian Congo towards the type locality.

SoLeNoPsIs Westwood

A large and difficult genus of mostly hypogeic ants; usually with very small,
pale workers and much larger and dark-colored females and males.

The workERs are usually monomorphic but in a few species, such as punctati-
ceps Mayr, szvisstima (Smith) and geminata (Fabricius), distinctly polymorphic.
Antennz 10-jointed, first funicular joint large, club large, distinctly 2-jointed, the
last joint very long. Mandibles narrow, with few (usually 4) teeth. Clypeus raised
in the middle and projecting anteriorly, with two diverging ridges, or caring, each in
all but a few species terminating anteriorly in a strong tooth flanked by a smaller
tooth on the side. Frontal caring short, somewhat diverging behind. Eyes small,
often minute or vestigial; ocelli very rarely present. Promesonotal suture indistinct,
mesoépinotal suture well developed. Thorax more or less impressed at the latter.
Epinotum always unarmed. Petiole with short peduncle and high, rounded node;
poetpetiole rounded, much lower than the petiolar node.

The FEMALE has 11-jointed (rarely 10-jointed) antenns and moderately large
eyesand ocelli. Fpre wings with one cubital and one discoidal cell; radial cell open.

The waLe is somewhat smaller than the female, with 12-jointed antenns.

~ Scape very short, first funicular joint globular. Eyes and ocelli very large and promi-
nent. Mesonotum without Mayrian furrows. Postpetiole campanulate; first
gastric segment large; legs slender.
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The genus Solenopsis is cosmopolitan, but represented by the great-
est number of species in the Neotropical Region. There are a few forms
even in Australia. The species with small, nearly blind, yellow workers,
like S. fugaz (Latreille) of Eurasia and S. molesta (Say) of North America,
are hypogeic and usually live in the nests of other ants and termites,
feeding on their brood (cleptobiosis).  Some species, however, (punc-
taticeps, sxvissima, geminala, gayi, etc.) live in large independent colonies.
S. szvisstma and geminata, the well-known “fire-ants’ of the tropics,
sting very severely. They have well-developed eyes and lead an epigsic
life, not only feeding on insects and other animal food but also harvesting
seeds or destroying the tender shoots or fruits of plants.

Solenopsis punctaticeps Mayr subspecies kibaliensis, new subspecies

WORKER.—

Length 2 to 2.8 mm.

Apparently less polymorphic than the typical punctaticeps and the subspecies
caffra Forel and therefore more like the subspecies erythrza Emery. Head in all the
individuals rectangular, with straight sides, as broad in front as behind, not longer
than broad in the largest, distinctly longer in the smallest individuals. Median teeth
of the clypeus long and slender, lateral teeth obsolete or indicated only by feeble
projections. Petiolar node broader than the petiole, its upper border straight and
transverse. .

Sculpture much as in typical punctaticeps and the hairs almost as abundant as in
that form, but much shorter and less erect, especially on the head. Color yellowish
brown, legs and antenns yellow; mandibular teeth dark brown. Small workers
scarcely paler.

MaLE.—

Length 4.3 mm.

Head with very large eyes and ocelli, the latter extremely prominent; without
the mandibles broader than long. Mandibles with 3 denticles. Antennal scapes
nearly as long as the first two funicular joints together. Thorax broadly elliptical,
slightly flattened above, only slightly longer than broad, much broader than the head.
Epinotum bluntly subangular in profile, the base distinctly longer than the declivity.
Nodes of petiole very low, rounded. Wings rather long; legs very slender.

Smooth and shining; head subopaque and finely longitudinally striate behind.

Hairs sparser and more reclinate than in the worker.

Brown; head black around the ocelli; mandibles, antenns and legs yellowish.
Wings rather opaque brownish hyaline, with very distinct brown veins and ptero-
stigma.

Described from twenty workers and a single male from Vankerck-
hovenville (Lang and Chapin), on the Kibali River or Upper Uele. The
specimens were living in small craters in the soil and were seen feeding on
dead insects. '
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For many years the genus was supposed to be monotypic and pecu-
liar to Madagascar, but within recent years eight species and a variety
have been described from the Ethiopian Region; Forel has also described
a species from Sumatra (Map 23). A single soldier in the collection made
by Lang and Chapin is certainly different from any of the species known
in that phase. I describe it as new, although it may prove to be the
soldier of one of the species based on workers.

A¥romyrma petulca, new species

Text Figure 40

SOLDIER.—

Length 2.5 mm.

Head suboblong, nearly one and one-half times as long as broad, with feebly
convex sides and rather deeply and angularly excised posterior border. Anterior
ocellus well developed; eyes very small, consisting of about six ommatidia, situated
at the anterior third of the head. Posterior corners of the latter with a low but distinct
ridge produced on each side into a minute tooth. Mandibles convex, with 4 small,
subequal, rather acute apical teeth, and a large blunt and flattened basal tooth.
Clypeus flat, ecarinate, its anterior border feebly and sinuately excised in the middle,
its posterior portion narrow, rectangular, extending back between the diverging
frontal carine. Frontal groove distinct. Antenne 10-jointed; scapes rather slender
and curved at the base, reaching to the middle of the sides of the head; joints 2 to
7 of the funiculus minute, subequal, nearly as broad as long (somewhat too long in the
figure); club a little shorter than the remainder of the funiculus, with the basal joint
longer than broad and about one-third as long as the terminal joint. Thorax decidedly



168 Bulletin American Museum of Natural History [Vol. XLV

Emery' believes that Aéromyrma should be reduced to the rank of a
subgenus under Oligomyrmez ‘‘because in 0. debilis Santschi the worker
has 9-jointed, whereas the soldier (and probably also the female) has 10-
jointed antenns, so that if one wished to distinguish the groups as hereto-
fore, the worker of O. debilis would be classified in the genus Oligomyrmez,
the soldier in the genus Aéromyrma.” While admitting that the two
genera are very closely related, I prefer to retain Aéromyrma as an
independent genus until the species are better known. Probably there are
important differences in habit between the species of the two groups.
At any rate, A. nossindambo and pefulca are cleptobiotic with termites,
whereas two or three species of Oligomyrmez which I collected in Austra-
lia were always found nesting in small cavities in rotten logs quite apart
from termites.

A¥romyrma specics
A single winged female from Akenge, taken from the stomach of a
frog (Arthroleptis variabilis), cannot at the present time be referred to any
of the described species, mostly known from soldiers and workers.

CareEBaARA F. Smith

WORKER minute, monomorphic, yellow, without eyes or ocelli; antenne 9-
jointed, joints 2 to 6 very small, the two terminal joints forming a large and distinct
club, with very long last joint. Mandibles with oblique 3- or 4-toothed apical
margins. Frontal caring short; frontal groove and frontal area absent. Clypeus
simple, unarmed, without carinie. Epinotum unarmed. Petiole with a short peduncle,
its node higher and larger than that of the postpetiole; both nodes from above trans-
verse, subelliptical.

FEMALE enormously larger than the worker, dark-colored, with well-developed
eyes and ocelli. Antennw short, 10-jointed, the funiculi without a distinct club, their
joints 2 to 5 not much narrower than the remaining joints. Thorax large and robust,
convex above, higher than the head, the mesonotum anteriorly more or less over-
arching the small pronotum, with well-developed parapsidal furrows. Epinotum un-
armed, or with low flattened lobes or protuberances on the sides. Tarsi densely
clothed with short, stiff bristles. Wings large, the anterior pair rather pointed, with
one cubital, a discoidal, and a closed radial cell and a well-developed pterostigma.

MALE somewhat smaller than the female, but similarly colored, with long, 13-
jointed antenns, scapes short, first funicular joint not swollen nor globular, remaining
joints long and cylindrical. Mesonotum large, without Mayrian furrows. Nodes of
petiole and postpetiole only feebly developed. :

The genus Carebara (Map 24) is represented by seven species in the
Ethfopian and two in the Indochinese Region (C. lignata Westwood and
C. castanea F. Smith). Santschi described some females and males

11915, Rond. Accad. 8c. Bologna, N. 8., XIX, p. 59, footnote.
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Fig. 41. Carebara osborni, new species. a, delilated female; b, workerinprofile;
¢. same more enlarged; d, head of male; e, head of female; f, male in profile.

irregularly and indistinetly rugulose, somewhat transversely in the middle. Head
coarsely and umbilicately punctate, finely striate in the spaces between the punctures.
Mesonotum, scutellum, mesopleurs, gaster, and nodes of petiole and postpetiole
covered with umbilicate punctures of the same size as those on the head but sparser
and with the shining interspaces very minutely and sparsely punctate. Opaque
portions of epinotum and pedicel very finely striate. Legs with larger and minute
punctures like the gaster, but the larger punctures are smaller and denser. Antennal
scapes finely and densely punctate.
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Hairs yellow, short, bristly, suberect, rather uniformly distributed over the body,
arising from the large umbilicate punctures, longer on the gula and tip of the gaster,
more abundant on the latter; very short, delicate and appressed on the legs and scapes.

Reddish brown; gaster and legs somewhat paler; mesonotum with indistinet
traces of castaneous stripes, especially posteriorly. Mandibular teeth blackish.

MarLe—

Length 7 to 7.5 mm.

Head through the eyes much broader than long, broadest at the median trans-
verse diameter, short and rounded behind. Eyes very large; ocelli large and promi-
nent. Mandibles narrow, 3-toothed. Clypeus very convex and rounded in the middle
with projecting, entire anterior border. Antennm 13-jointed, long, filiform, of uni-
form thickness; scapes about three times as long as the first funicular joint, which is
as broad as long but not swollen; remaining joints cylindrical, fully three times as
long as broad, the terminal joint longer. Thorax robust, nearly as broad as long,
through the wing insertions slightly broader than the head, convex above, in front
somewhat overarching the pronotum. Epinotum short, shaped like that of the fe-
male, but without the marginate projections on the sides. Petiole resembling that of
the female but with node scarcely developed; postpetiole much less convex, longer in
proportion to its length. Gaster rather slender, scarcely flattened above; external
genitalia voluminous, more or less exserted, the outer valves large, rounded at their
tips. Legs slender.

Subopaque; scutellum, gaster, and upper surfaces of petiolar and postpetiolar
nodes shining. Mandibles, head, thorax, and pedicel very finely and densely punc-
tate; gaster also with fine but sparser punctures, those on the scutellum coarser but
not so dense as on the remainder of the thorax.

Hairs finer, much shorter, and denser and more appressed on all parts of the body
than in the female.

Brown; ocellar region black. Wings brownish, rather opaque, with the veins and
pterostigma of the same color as the body.

Described from four workers, one female, and numerous males
taken from a single colony at Niangara (Lang and Chapin) in the mound
of a termite (Termes natalensis Haviland). According to Mr. Lang, the
specimens were found ‘“south of Niangara in one of the grass-covered
termite hills which give the treeless landscape of the savannah its char-
acteristic appearance (Plate X V). These hills extend as far as the eye can
reach. They are never very high—rarely more than twelve feet—though
they may attain a diameter of fifty feet at the base. Usually they appear
as mere undulations of the ground, covered with grass which may be as
much as ten feet high. The Carebara queen, males and workers were
living in a flattened chamber about three feet above the general level
of the soil near the center of a medium-sized termitarium.”

C. osborni, though a true Carebara, is entirely unlike any of the
known species in the small size of all the phases. In this respect and in
the color of the male and female it approaches the species of the genus
Oligomyrmez.
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Carebara vidua F. Smith

Niangara, @ ; Faradje, ¢ (Lang and Chapin); Yakuluku, & (J.
Rodbain). The specimens from Niangara have the gaster black and
therefore belong to the variety duz of Forel; one specimen from Faradje
has the gaster castaneous and is therefore transitional to Santschi’s
variety abdominalis. Arnold has shown that these color differences are
merely nest variations, so that they may be relegated to the synonymy
of vidua.

PxpaLaUs Forel

The workER of this peculiar genus which is closely related to Carebara and Oligo-
myrmez, i8 monomorphic, minute, brownish yellow, with the eyes reduced to one or
two ommatidia placed near the anterior third of the sides of the head. Ocelli absent.
Maxillary and labial palpi each 2-jointed. Mandibles rather narrow, with oblique
4-toothed apical borders. Clypeus convex and projecting in the middle, extending
back between the frontal caring, with a pair of longitudinal carins, which converge
somewhat behind but do not terminate in teeth anteriorly. Antenns rather stout,
resembling those of Carebara, 9-jointed, with joints 2 to 6 of the funiculus small and
transverse, the club large and distinct, 2-jointed. Thorax short and broad; the
pronotum with rather angular humeri. Promesonotal suture lacking and, in the Afri-
can species, with the mesoépinotal suture scarcely indicated. Epinotum sloping, the
declivity on each side with a low vesiculate lamina resembling in structure the
epinotal laminge of certain species of Strumigenys.

The FEMALE is considerably larger than the worker, with well-developed eyes
and ocelli and 10-jointed antenns, the club of the latter being 3-jointed and longer
than the remainder of the funiculus. Mandibles 5-toothed. Clypeus convex,
ecarinate. Thorax short, high, and arched, much broader than the head. Wings
unknown.

The MALE has not been seen.

Forel founded this genus on P. escherichi, a species discovered by
Escherich in a small cavity in a mound of Termes obscuriceps at Pera-
denyia, Ceylon. The minute workers were “running about on the back
of their huge queen, like lice.” Santschi in 1913 described as Oligomyrmez
tnfimus from French Guinea the worker of a second species, which he
later (1914) recognized as a Pazdalgus. The following species is very
similar.

Pmdalgus termitolestes, new species
Plate XVI; Text Figures 42 and 43

WORKER.—

Length 1 mm.

Head subrectangular, a little longer than broad, nearly as broad in front as be-
hind, with feebly rounded sides and feebly excavated posterior border. Eyes very

small, situated at the anterior third of the head. Mandibles rather narrow, with four
subequal teeth. Clypeus convex in the middle, bicarinate, with the anterior border
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projecting and truncated in the middle, narrow on the sides. Antenns robust,
scapes reaching to the second third of the sides of the head; funicular joints 2 to 6
subequal, much broader than long, together but little longer than the first joint;
basal joint of club slightly longer than broad, less than one-third as long as the apical,
which is nearly as long as the remainder of the funiculus. Thorax narrower and some-
what shorter than the head, broad in front, narrowed in the epinotal region, with
subangular humeri; its dorsal surface in profile straight and horizontal to the base of
the sloping, very bluntly angular epinotum, without promesonotal and mesoépinotal
sutures; the epinotal declivity on each side with a low, subtriangular, vesiculate
lamina. Petiole with a short, stout peduncle, its node high, rounded, about one and
one-half times as broad as long, transversely elliptical from above. Postpetiole
smaller than the petiole, its node much lower, only a little broader, a little less than
twice as broad as long. Gaster elliptical, its anterior border concave in the middle.
Legs rather short.

Fig. 42. Pwdalgus termitolestes, new species. Worker. g, from above; b, in profile.

Head, thorax, petiole, and postpetiole opaque, covered with shallow, saucer-
shaped punctures, arranged in regular rows on the head and each bearing in its center
a short hair. Upper surfaces of petiolar and postpetiolar nodes smoother and some-
what shining. Gaster and legs very smooth and shining, with minute, sparse, piliger-
ous punctures. Mandibles and antenne subopaque, the former sparsely and coarsely
punctate.

Hairs yellow, short, bristly, suberect, longer on the clypeus and gaster. Thercisa
long bristle at each humeral angle, one on each side of the mesonotum near the base
of the epinotum and one on each side of the petiolar and postpetiolar nodes.

Brownish yellow; legs and antennz a little paler; mandibles and clypeus a
little darker.

Described from numerous specimens taken from a single colony at
Malela by Lang, Chapin, and Bequaert in a mound-shaped termitarium
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to possess unusually voluminous salivary glands. The youngest individ-
uals, scarcely 0.2 mm. long, have the receptacle full of clear secretion
(Fig. 43a). In older larve (Fig. 43b), the secretion after dehydration
forms great masses in the receptacles and lumen of the glands. As these
organs are not used in spinning a cocoon, it is very probable that the
secretion, like the exudate of Viticicola and Pachysima larve described
above, is elaborated and used as a food for the workers (trophallaxis).

The observations of Lang, Chapin, and Bequaert show that the
African species of Pzdalgus have the same habits as the Ceylonese P.
escherichi and as the species of Carebara. Since, however, the majority
of African termites cultivate fungus-gardens, the interesting question as
to whether the minute workers of Pzdalgus feed on the termites, on the
fungus mycelium, or on both can be answered only by future observa-
tions on artificial compound nests of the ants and their hosts.

AroromyrMEX Ern. André

WORKER variable in size, but only feebly polymorphic, with 12-jointed antennse
and 3-jointed antennal club. Clypeus subtriangular; moderately and evenly con-
vex, its anterior border feebly notched in the middle and on the sides. Frontal area
and groove distinct. Frontal carinse far apart, in the large workers continued back
some distance as diverging ridges bordering scrobe-like impressions for the antennal
scapes. Mandibles triangular, convex, with toothed apical margins. Eyes small, flat,
nearly circular, placed near the middle of the sides of the head. Ocelli absent. Prono-
tum flattened above with rectangular humeri. Promesonotal suture indistinct.
Mesonotum bituberculate; separated from the epinotum by a wide and deep con-
striction. Epinotum armed with two long diverging spines; its base bituberculate
anteriorly. Petiole and postpetiole very small, the node of the former bispinose above;
postpetiole transverse with distinct anterior angles. Legs long and stout, femora
incrassated in the middle; middle and hind tibiee without spurs. Gaster broadly
elliptical, somewhat compressed dorsoventrally. Body without erect hairs; pube-
scence extremely short and sparse, appressed.

FEMALE considerably larger than the worker. Scrobe-like impressions of the
head more distinct. Antennz 12-jointed. Eyes small, but larger than in the worker;
ocelli very small, close together. Thorax short, through the wing insertions slightly
narrower than the head. Pronotum visible from above as the mesonotum is rather
small and flat. Epinotum abrupt, without distinct base and without spines. Petiolar
spines reduced to two blunt tubercles. Gaster large, elongate, convex above and be-
low, nearly as long as the remainder of the body. Anterior wings with a discoidal, 8
single cubital and a closed radial cell, with a distinct intercubitus (Solenopsis-tvpe).

MaLE with short, stout, denticulate mandibles. Head broad and long, much
broader than the thorax and with marginate occipital border. Clypeus carinate.
Frontal carinw strongly diverging. Eyes rather small, occupying only about one-fifth
of the sides of the head. Antenns 13-jointed; scapes very short, scarcely two and one-
half times as long as broad; first funicular joint as broad as long, not swollen; re-
maining joints cylindrical. Epinotum and petiole unarmed. External genital valves
long. triangular, pointed at the tip. Wings asin the fcmale.
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in the strength of the cephalic and thoracic sculpture. The latter is
noticeably strong in the specimens from Akenge, so that the head is
scarcely shining in the occipital region.

The specimens taken by Lang and Chapin were nesting in cavities
in dead wood. Those taken by Dr. Bequaert were ‘“sucking nectar from
the flowers of a tree (Anacardiacez) in the rocky savannah.” Arnold
says of the variety curvi.pina that “it is a slow ant, living in trees and
mainly carnivorous in its diet. The nest is usually situated in a hollow
stem, some distance above the ground. Like Crematogaster, these ants,
when disturbed, exude a whitish and rather sticky secretion from the anal
glands. It has not been found by me except in districts containing large
trees.” Bequaert found the nest of the typical mocquerysi ““in a cavity
in the wood at the base of a fig-tree (River Lovoi, near Kikondja, October
18, 1911).” He writes further: “I captured the male and female of this
species in copula, flying in bright daylight (at noon) at the beginning of
October (beginning of the rainy season).” The male and female of the
species was first described by Forel from these specimens taken by Be-
quaert in the Katanga.

Atopomyrmex mocquerysi subspecies cryptoceroides (Emery)

Thirteen specimens from: Malela (J. Bequaert) are referable to this
form, which, I believe with Forel, is to be regarded merely as a subspecies
of mocqueryst and not as an independent species. It is easily distin-
guished by its more shining head, coarser thoracic sculpture, and longer,
stouter and, in the large workers, basally more flattened epinotal spines.
The small workers have the spines slender, more curved, and more back-
wardly directed, just as in the small individuals of the true mocquerysi.

The habits of cryptoceroides are evidently the same as those of the
typical form, as it had been previously taken by Bequaert at Elisabeth-
ville in the Katanga ‘““nesting in the rotten wood of a felled tree.”

Atopomyrmex mocquerysi subspecies cryptoceroides variety melanoticus,
new variety
Text Figure 44
WoRrkER.—Length 4.2 to 8 mm. Differing from the typical form of the sub-
species in color. The small workers are entirely black instead of brown; the large
ones black, with the head blood red, darkened on the vertex, the antennal scapes
black, the funiculi dark brown, especially towards their tips, and the thorax in some
apparently less mature individuals, deep castaneous. The medium and large workers
have the flattened bases of the epinotal spines distinctly and often sharply angulate
externally.

Numerous specimens collected between Lukolela and Basoko “on
fire-wood’’ by Lang and Chapin.
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Fig. 44. Atopomyrmer mocquerysi subspecies cryplocerotdes
variety melanoticus, new variety. Worker from above.

MeranoPLUS F. Smith

WorkeR.—Body short and stout, somewhat flattened. Head broader behind
than in front, convex above with frontal caringe far apart, diverging behind
and prolonged backwards as the upper margins of deep scrobes above the eyes for the
accommodation of the whole folded antennsg. Eyes prominent, placed near the
posterior corners of the head; ocelli absent. Clypeus short and steep. Mandibles
small and stout, with a few subequal teeth. Antennw 9-jointed, with a large 3-jointed
club; the scapes thickened distally. Thorax short and broad, flattened above, the
pro- and mesonotum marginate or lamellately expanded on the sides and behind,
forming a disc with spined or toothed anterior corners and with the posterior margin
lobed or toothed and overhanging the epinotum, which is very steep or vertical and
usually armned with spines. Petiole squamiform, cuneate in profile. Postpetiole with
a cuboidal, globose or squamiform node. Gaster large, oval or cordate, emarginate
anteriorly nat the articulation of the postpetiole. Body usually more or less opaque or
subopaque and sculptured, covered with long, abundant and soft or flexuous hairs.

FeMaLE decidedly larger than the worker, with 9-jointed antennse. Thorax
stout; promotum large and exposed above; mesonotum large and convex, rounded
on the sides; epinotum unarmed. Fore wings with large pterostigma, a cubital, a
discoidal and a closed radial cell.

MALE only slightly larger than the worker, rather slender, with 13-jointed anten-
nz; the scape very short; the first funicular joint globose, the second not much longer
than the scape. Head produced behind, with very prominent eyes and ocelli. Anten-
nal scrobes absent. Mesonotum with Mayrian furrows, rounded and unarmed on the
sides or behind. Epinotum abrupt, unarmed. Nodes of petiole low. Legs slender.
Wings as in the female.
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sides of thorax and epinotum nearly smooth, as are also the petiole and postpetiole.
First gastric segment evenly covered with shallow punctures interspersed with ex-
tremely minute punctures.

Hairs white, delicate, soft, and abundant, forming a uniform erect fleece on the
upper surface of the body, more oblique on the appendages, on the legs interspersed
with a few exceptionally long hairs.

Brown; upper surface of head and first gastric segment, except at the base, dark
brown; mandibles, except the teeth, legs, and antenna brownish yellow.

FEMALE.—

Length 4.5 to 4.8 mm.

Head like that of the worker. Thorax broader than the head, about one and
three-fourths times as long as broad; broadest through the pronotum, the sides of
which are somewhat swollen, but have blunt, though distinct, teeth. Mesonotum
somewhat broader than long. Petiole and postpetiole much as in the worker, but
the postpetiolar node is thicker above in profile.

Sculpture like that of the worker, but the mandibles coarsely striate and the
sides of the thorax coarsely and irregularly reticulate rugose.

Hairs yellow, coarser, and shorter, especially on the gaster, than in the worker.

Color like that of the worker, but the mesonotum with three large, poorly defined,
dark brown patches. Wings yellowish hyaline, with pale yellow veins and pterostigma.

MALE.—

Length 2.5 mm. .

Head, including the eyes, as broad as long, very convex behind. Eyes and ocelli
large and convex; cheeks very short. Clypeus convex in the middle. Antennal
scapes scarcely more than twice as long as broad; first funicular joint globose, second
somewhat longer than the scape but distinctly more slender than the third joint.
Thorax short, broader than the head including the eyes. Mesonotum convex, with
distinct Mayrian furrows. Epinotum like that of the worker, but more sloping.
Petiole longer than high or broad, the node low, angular in profile, with subequal
anterior and posterior slopes, the former straight, the latter slightly concave. Post-
petiole as long as high, somewhat depressed above, transverse, broader than the
petiole.

Clypeus smooth and shining in the middle. Head subopaque, reticulate-rugulose.
Pronotum and epinotum indistinctly punctate-rugulose, subopaque; mesopleurs
smooth and shining; mesonotum and scutellum less smooth but shining, indistinetly
punctate. Petiole longitudinally rugulose-punctate; postpetiole smoother. Gaster as
in the worker but the large punctures are less distinct.

Pilosity much as in the female, but the hairs on the body are even less even and
on the legs are shorter and more appressed.

Colored like the worker, but the antennic and legs are yellow. The veins and
pterostigma of the wings are distinctly paler than in the female.

Described from numerous workers, five females, and six males taken
at Avakubi (type locality) and a number of workers from Medje (Lang
and Chapin). According to Mr. Lang, these ants ‘““build small crater
nests in the plantations. One crater was one and one-half inches high
and four inches in diameter. The whole nest, three inches wide, ex-
tended beneath the surface to a depth of only six inches. The workers
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Map 27. Distribution of the genus Macromischoides.

Tinclude in this genus also Mayr’s M. africana, which is hardly more
than a subspecies of aculeata. Emery placed both of these forms in
Tetramorium. Their habitus is certainly that of certain forms of Macro-
mischa, as Mayr observed, but Emery was right in excluding them from
that Neotropical genus. Both species are confined to the rain forests of
West Africa (Map 27) and do not nest in the ground like the species of
Tetramorium but build loose carton nests between leaves or on their
under surfaces. Mayr claimed that the male aculeata has 11-jointed
antennz, but Emery, after examination of six specimens, maintained
that these appendages are 10-jointed and that Mayr’s specimens must
have been abnormal. There are four males in the Congo collection from
two different localities and all of them have 11-jointed antenne. Emery
probably overlooked the third funicular joint, which is rather rigidly
articulated with the second joint so that the suture can be distinctly seen
only in a favorable light. The number of joints in the male antennz,
the shape of the clypeus in the worker and female, the absence of spurs
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on the middle and hind tibie, the long slender legs and antenns, the
absence of the Mayrian furrows in the male, and the reduced number of
palpal joints are all characters which seem to me to justify a new generic
name. The peculiar habits, too, are important in this connection, al-
though alone they would hardly justify a change in Emery’s allocation of
the species, since in a well-marked genus like Myrmicaria we have seen
that some of the smaller species build carton nests on leaves whereas the
larger species nest in the ground. The genus Tetramorium certainly
becomes more homogeneous by the removal of the two Mayrian species.

Macromischoides aculeatus (Mayr)
Plate XVII, Figure 1

Stanleyville, 8; Avakubi, 8, @; Bafuka, §; Medje, 8, 9, &;
Isangi, 9 ; Leopoldville, ¥ (Lang and Chapin); Bumba, & (J. Bequaert)
Many workers and females and four males.

The following note by Mr. Lang accompanies the specimens from
Medje: “These ants build their nests by filling out interstices between
neighboring leaves with a rough-looking, light mass of decomposed
vegetable matter. They prefer densely leaved trees and there are some-
times several hundred nests on the same plant. If one toughes the tree,
the ants at once rush out of their nests in great numbers and hurry along
the branches to reach the intruder. They cling to the human skin and
double themselves up while biting and stinging. The result is rather
painful and very annoying. There is no swelling but the pain endures
for several minutes. All of the ants climb towards the head. The nests
are often empty and contain only a few workers, but sometimes they are
filled with brood and winged individuals. These ants have a strong odor,
especially when rubbed between the fingers.”” In the plate (P1. XVII,
fig. 1) two of the nests are shown, one in situ, the other with one of the
two thick leaves between which it was built removed.

M. aculeatus is so common in the Congo that its nests have been
seen by several previous observers. Santschi! says of these structures:
“Their nest consists of the leaf of a tree or shrub rolled up and lined with a
felt-work of very fine vegetable débris and of a mycelium bearing fructi-
fications. It would be interesting to study this fungus where it grows
and to ascertain whether or not it is used habitually by the ants as food
and is cultivated for this purpose.” Commenting on the variety rubro-
flava, Forel? remarks that it was “found in nests woven of silk, fixed to

11909, Ann. Soc. Ent. France LXXVIII p- 385.
11916, Rev. Buisse Zool., XXIV, p. 4



190 Bulletin American Museum of Natural History [Vol. XLV

leaves, and, according to Mr. Kohl, similar to those of Ecophylla and
Polyrhachis. From this fact I conclude that the nest of 7. aculeatum
is probably only superposed on a woven tissue, i.e., it is a combination
of carton and tissue, as I have proved to be the case in many species
of Polyrhachis.”

Examination of a nest of aculeatus preserved in alcohol by Mr. Lang
and conversation with Dr. Bequaert, who is well acquainted with the
habits of the ant in the Congo, have convinced me that both Santschi
and Forel labor under a misapprehension in regard to the structure of the
nest. It consists of particles of the most diverse vegetable substances,
bits of bark, dead leaves, trichomes, etc., loosely felted together and in-
vaded by fungus mycelium, but the latter bears nothing resembling fruc-
tifications or ambrosial bodies such as are found in the gardens of fungus-
eating ants. Dr. Bequaert informs me that aculeatus often nests in
forests that are inundated during the rainy season and, as fungus hypha
in such situations in the tropics grow readily on any dead vegetable
matter, it is not surprising that we should find them invading the loose
carton of the aculeatus nests. These hyph® were interpreted as silk by
Forel and suggested to Santschi the possibility of the ant being myceto-
phagous.

Macromischoides aculeatus variety wasmanni Forel

Numerous workers from Zambi (Lang and Chapin); one female
from Stanleyville. This variety is smaller than the typical aculeatus,
with somewhat shorter epinotal spines, less regularly sculptured and
somewhat paler.

TETRAMORIUM Mayr

WorkeR small, monomorphic. Antenne 12-jointed, with a 3-jointed club.
Clypeus narrowed on the sides where its posterior margin is raised in the form of a
short trenchant ridge or carina as the anterior horder of the antennal socket. Frontal
caring rather far apart, usually continued back some distance and often the full length
of the head as subparallel ridges forming the inner borders of scrobes or demiscrobes
for the accommodation of the antennal scapes. Maxillary palpi 4-jointed; labial
palpi 3-jointed. Eyes well developed; ocelli absent. Mandibles rather large, tri-
angular, their apical border with a few large and several small teeth. Promesonotal
suture indistinet, mesoépinotal suture more or less distinct; mesoépinotal constriction
usually feeble; epinotum with two spines or teeth and episterna usually spined or
dentate. Petiole with a short but distinet peduncle and the node large, subcuboidal,
rounded above, rarely squamiform; the postpetiole usually broader than the petiole.
Legs rather short, middle and hind tibie with small, siinple spurs. Head, thorax, and
petiole seulptured, usually rugose or reticulate rugose.
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Tetramorium pusillum Emery variety hemisi, new variety

WorkeEr.—Length 2.5 to 2.8 mm. Agreeing closely with Emery’s description of
the typical pusillum in size, sculpture, and coloration, but with the basal third or
fourth of the first gastric segment densely punctate and nearly opaque, and with the
epinotal teeth acute. The latter are distinctly larger than the metasternal teeth.

Described from fourteen workers taken from the stomach of a frog
(Hemisus marmoratum) from Niangara (Lang and Chapin). The Abys-
sinian subspecies ghindanum Forel is slightly larger than this variety
(at least this is true of several cotypes sent me by Prof. K. Escherich
many years ago) and the opaque basal portion of the gaster is more ex-
tensive and finely striolate-punctate.

Tetramorium setigerum Mayr subspecies quarens Forel
Plate XVIII, Figures 1 and 2

Numerous workers from Niapu (Lang and Chapin). The note
accompanying the specimens states that they ‘“form a ring of loose
particles of soil about the entrance of their nests during the rainy season,
each ant carrying the particle to a certain distance and then letting it
drop and returning at once to the entrance. During the dry season they
carry out the particles and food-remnants without attempting to con-
struct a crater. The photographs (Pl. XVIII) show the difference in the
appearance of the nest during the wet and dry seasons. These ants are
very common, as about a dozen colonies were observed about the village
of Niapu. They were usually situated along the paths or in clearings
and seem to prefer dry soil.”

Tetramorium simillimum (F. Smith)

A single worker from Stanleyville (Lang and Chapin). This is a
common tropicopolitan ant, now widely distributed by commerce.

Totramorium similimum subspecies isipingense Forel variety dumesz
Forel

A single worker taken by Dr. Bequaert at Thysville.

XipROMYRMEX Forel
This genus is very closely related to Tetramorium, differing only in having the
antennz of the worker and female 11- instead of 12-jointed. The scrobes of the
antenns are well developed in all the species known to me.

The genus is widely distributed, being represented by a number of
species in tropical Africa, Madagascar, the Indomalayan and Australian
Regions and by one species, X. spinosus (Pergande), with several sub-
species, in the Sonoran Province of North America. The various species
nest in the ground, like Tetramorium, often in very populous colonies.
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Xiphomyrmex angulinodis Santschi

Medje, 8, 9, &*; Irumu, ¢ (Lang and Chapin).

Santschi has described all three phases of this species from the
French Congo and has figured the worker and male. The specimens
before me agree perfectly with his account. They bear no data beyond
the localities.

Xiphomyrmex occidentalis Santschi subspecies akengensis, new sub-
species

WoRrgeR.—Length 1.8 to 2 mm. Smaller than the typical form, which measures
3.5 mm., with the mandibles red, the tarsi, middle and hind cox® and tips of fore
coxse brownish yellow, and the remainder of the legs and the antenns reddish brown.
The seventh funicular joint is as long as broad; the eyes smaller and more flattened
than in the type, scarcely more than one-sixth as long as the side of the head, with the
anterior orbits somewhat narrowed and bluntly pointed. The postpetiole i8 twice as
broad as long, its node somewhat transverse and compressed anteroposteriorly, the
petiolar node also somewhat broader and more squamiform than in the type. In other
respects agreeing very closely with Santschi’s figure and description.

Described from numerous specimens taken at Akenge (Lang and
Chapin) from a single colony in ‘‘a dark brown paper nest.” There is
nothing to show that these specimens were not inhabiting the abandoned
nest of some other ant. A single deiillated female from Liberia in my
collection belongs, in all probability, to this subspecies. It measures
nearly 2.5 mm. and is very much like the worker. The larger eyes are
not bluntly pointed in front, though rather flat. Thethorax issmall, with
small mesonotum, bluntly pointed in front and not covering the pronotum,
the epinotal spines are much stouter and further apart thanin the worker,
the pectiolar node is broader, more squamiform and more transverse
above, more sharply separated from the peduncle, and with its anterior
surface decidedly concave. The color is the same as that of the worker,
the body being brownish black with the appendages paler.

RHOPTROMYRMEX Mayr

WorkER small, allied to Tetramorium. Antennm 12-jointed, with 3-jointed club,
aslongas or slightly longer than the remainder of the funiculus. Maxillary palpi 3-
jointed; labial palpi 2-jointed. Head broader behind than in front, with convex sides
and small, moderately convex cyes at the middle of its transverse diameter. Ocelli
absent. Clypeus flattened or moderately convex, cearinate, its anterior border entire,
a little produced, narrowed on the sides and bluntly ridged in front of the small an-
tennal fover. Frontal carine short and more or less diverging; frontal area large
but not impressed. Scrobes absent. Thorax short and stout, convex and rounded
above, with feeble or obsolete promesonotal suture, sornewhat constricted or impressed
at the mesoépinotal suture, the epinotum unarmed. Petiole pedunculate, the node



1922} Wheeler, Ants of the Belgian Congo 195

Map 28. Distribution of the genus Rhoptromyrmer.

rounded, narrower than the postpetiole, which is transversely elliptical and rounded
above. Gaster oval, formed very largely by the first segment. Legs moderately
long, femora not incrassate in the middle, the middle and hind tibiz with or without
short simple spurs.

FEMALE somewhat larger than the worker, with 12-jointed antenng, but differ-
ing considerably in structural details in the various species. Fore wings with a cubital,
a discoidal and an open radial cell.

MaLE with 10-jointed antennse and elongate second funicular joint, as in Tetra-
morium, and closely resembling the males of this genus also in other respects. Wings
asin the female.

The species of this genus are confined to the Ethiopian Region (Map
28). A few Indian forms formerly referred to the genus have been re-
cently placed by Emery in a new genus, Acidomyrmezr, characterized by
having very long, straight and diverging epinotal spines.

Rhoptromyrmesx opacus Forel

Numerous workers taken at Thysville by Bequaert. These were
found nesting in sandy soil in the savannah.
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TRIGLYPHOTHRIX Forel

Small ants closely allied to Telramorium.

The workER has 12-jointed antenns, the funiculus terminating in a 3-jointed
club. Mandibles and clypeus as in Tetramorium. Head with distinet scrobes, often
divided by a longitudinal carina for the reception of the folded scape and funiculus.
Thorax short and stout, the promesonotal and mesoépinotal sutures nearly or quite
obsolete. Epinotum and episterna armed with spines much as in Tetramorium. Pe-
tiole pedunculate, its node and especially that of the postpetiole decidedly broader
than long. Hairs on the body abundant, soft, erect, trifid or many-branched, cover-
ing the surface like a delicate white mould.

FEMALE similar to the worker but larger; anterior wings with one closed cubital
cell and an open radial cell.

Map 29. Distribution of the genus Triglyphothriz. The crosses indicate the localities where T'.
striatidens (Emery) has been found outside of its range.

MaLg with 10-jointed antenna, the second funicular joint very long, the third
shorter than the first. Mesonotum with Mayrian furrows. Petiolar and postpetiolar
nodes narrower than in the worker and female, the petiole subpedunculate.

This genus is paleotropical, ranging over the Ethiopian, Indomalayan,
and Papuan Regions (Map 29). One Indian specics, T. striatidens
(Emery), is rapidly spreading to other parts of the world and has been
taken in such widely separated localities as Queensland, Formosa, Tunis,
Sierra Leone, Sevchelles, Barbados, Mexico, Louisiana, and England.
In the locality last mentioned it occurs in the hothouses of Kew Gardens.

The species of Triglyphothriz are all very timid, usually curling up
and feigning death when touched. They live in the ground. One South
African species, T. arnoldi Forel! according to Arnold, “is most fre-

1According to Emery, this specics is a typical Tetramorium, in which genus I have placed it in the
catalogue of Ethiopian ants.
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protuberant. Pedicel formed by the petiole alone, the postpetiole forming the hassl
segment of the gaster; the following segment without stridulating surface. Sting
vestigial, except in Aneuretus, where it is well developed and can be protruded.
Usually there is one pectinate spur on the middle and hind tibiz, homologous with the
median spur of the Ponerin®e; sometimes with a second, lateral spur which is much
smaller and simple. FEMALE always winged; similar to the worker. Some genera still
retain a more generalized wing venation with two closed cubital cells and one discoidal
cell: but frequently the venation is more or less reduced, often considerably so in the
MALE. Antennz of the male 13-jointed, even in Semonius.

The Dolichoderinz males with two closed cubital cells can usually be separated
by the well-developed mandibles from such Ponering as have no constriction behind
the postpetiole. The clypeus protruding between the frontal caring is a good char-
acter by which to separate them from the male Formicine with a similar venation.

NvyMmpHs never enclosed in a cocoon.

The anatomy of the gizzard or proventriculus is very important for
the taxonomy of this subfamily; for a description of this organ the
student is referred to the writings of Forel! and Emery.?

The larve are fed with liquid food, almost always of vegetable origin,
regurgitated by the workers; the Azfecz are mostly insectivorous. All
the workers possess anal glands, the secretion of which hardens on ex-
posure to the air, becomes sticky, and has a peculiar, often unpleasant,
odor like that of rotten cocoanuts or rancid butter; it is used as a means
of protection against other insects. The habits are rather varied; many
species are inconspicuous, shy, and live in small colonies under bark of
trees or in dead wood. In the Australian Leptomyrmez the worker can
store vegetable liquids in its much inflated crop (honey ants). Several
species of Iridomyrmez, Azleca, and Engramma inhabit the cavities of
various myrmecophytic plants, and are undoubtedly adapted to this
peculiar form of symbiosis. Other species of Aztecz build carton nests,
often of large size, which may be free, attached to branches or trunks of
trees, or may be placed inside cavities; certain species are associated
with epiphytes which cover their carton nests; according to Ule, these
“gardening ants’ carry soil and seeds of these epiphytes in the branches
of the trecs.

The Argentine ant, Iridomyrmex humilis (Mayr), is one of the most
troublesome pests of tropical and subtropical countries. Its original
home was South America, whence it has recently spread through a large
part of the globe. It is sometimes found in hothouses of temperate
regions. In the Ethiopian Region it has thus far been recorded from

tForel, 1878, ‘ Anatomic du gésier des fourmis,” Bull. Soc. Vaudoise Sc. Nat., XV, pp. 339-362, Pl
XXIII.
!Emery. 1858, ‘Ueber den sogenannten Kaumagen einiger Amecisen,” Zeitschr. Wiss. Zool., XLV1],
p. 378-412, Pls. xxvii-xx1x; 1912, ‘Genera Insectorum, Dolichoderine,’ pp. 4+-5. Sccalso Wm. M.
hecler, 1910, * Ants,” pp. 33-135.
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South Africa only, where its appearance is said to date from the time of
the last Boer War, when it was probably introduced with forage (Arnold).
It is now a great pest in houses near Cape Town; it is also very injurious
to fruit-trees.!

Map 31. Distribution of the genus Engramma.

EnaraMma Forel

Closely related to Tapinoma.

WoRkER small, monomorphic, with the head more or less excised behind and the
anterior border of the clypeus semicireularly notched in the middle and posteriorly
extending back between the short but widely separated frontal carinz. Maxillary
palpi 4-jointed; labial palpi 3-jointed. Antennz 12-jointed, with long first and last
funicular joints. Gizzard with narrow, separated, anchor-like sepals. Gaster large,
its first segment overlying the petiole; anus terminal or subterminal.

FeMALE larger than the worker; its fore wings with a discoidal, one cubital and
a closed radial cell.

1See the references given under thia species in the catalogue of Ethiopian ants.

e,
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MALE as small as the worker, with 4-jointed labial and 5-jointed maxillary palpi.
Antenng long, filiform, 13-jointed, the scape as long as the first and second funicular
joints together. Mandibles large, denticulate, decussating. Mesonotum not over-
arching the pronotum. Wings as in the female.

This genus has been known only since 1910 and comprises six
described species. It has a very narrow range, being confined to equa-
torial Africa and in all probability to the forest regions (Map 31). Most
of the species evidently live in the cavities of myrmecophytes. At least
one, however, lives in the ground (wolft) and another, zzmmer: subspecies
okiavoénsis of the Congo, is said to inhabit ““a large pale gray nest, soft,
woven and mixed with fine vegetable matter and applied to the trunk of

a tree.”’
The workers of the previously known and of threec new species
described below may be separated by means of the following table.

1. Mesodpinotal constriction very deep and long, so that the thorax is halteriform;
epinotum with a pair of denticles above........ denticulalum, new species.
Mesoépinotal constriction only moderately deep, acute; epinotum without
denticles. .. oo e e 2.

2. Body long and slender; head and thorax opaque; antennal scapes extending at
least one-fifth their length beyond the occipital border. ............... 3.

Body more thickset; head and thorax shining; antennal scapes shorter. ..... 4.

3. Scapes surpassing the occiput by one-fifth their length; clypeal notch very large
and deep and the median border behind it with a small triangular impres-

sion; all the funicular joints twice as long as broad; color black, with brown
BPPENAAZES. . . o ittt ittt ey wolfi Forel.

Scapes surpassing the occiput by about one-fourth their length; clypeal notch
broad and shallow, the median border without an impression; funicular

joints shorter; color yellowish red, gaster black, its segments narrowly

bordered with yellow.................................. zimmers Forel.

4. Eyes very large, nearly one-third as long as the sides of the head.. .ilgi Forel.
Eyesmuchsmaller. ... ... ... .. .. .. . . i 5,

5. Head, without the mandibles, as broad as long, deeply excavated behind. . . ... 6.
Head longer than broad, feebly excavated behind........................ 8.

6. Antennal scapes slightly surpassing the occipital border; funicular joints 2 to
7 slightly longer than broad; base of epinotum nearly aslongasthe declivity,
horizontal; pilosity well developed........................ lujz Forel.

Antennal scapes not reaching the occipital border; funicular joints 2 to 7 broader
than long; base of epinotum much shorter than the declivity, sloping
forward; pilosity less abundant . ...... ... ... ... oo ool 7.

7. Brown; length 225to 3mm............................. laurenti Emery.

Dull yellow, with brown gaster; smaller, length 1.8 to 2.2 mm.. .. .kohl{ Forel.

8. Antennal scapes reaching the occipital border; funicular joints 2 to 7 broader
than long; epinotum evenly rounded, without distinct base and declivity.

. griseopubens, new species.
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convex like the promesonotum, with two blunt denticles and prominent spiracles.
Petiole stout, through the distinct node-like thickening at its anterior end nearly half
as high as long. Gaster shaped as in the other species of the genus, with the first
segment overlying the petiole; anus terminal.

Shining; head and clypeus finely but distinctly longitudinally aciculate; man-
dibles smooth, with coarse, scattered punctures; pronotum finely and indistinctly
punctate; meso- and epinotum opaque, densely and rather coarsely punctate; gaster
finely reticulate. ’ .

Pilosity and pubescence very sparse, the latter distinct only on the appendages.

Deep castaneous, nearly black; apical portions of mandibles, bases of scapes,
terminal tarsal joints and petiole yellowish.

Described from two specimens taken by Lang and Chapin between
Lukolela and Basoko on fire-wood. Two imperfectly preserved specimens
were taken by Bequaert at Masaki, between Masisi and Walikale, from
the caulinary swellings of a Cuviera (probably C. angolensis; Part 1V).

This is a very strongly marked species on account of the peculiar
shape of the thorax, the two denticles of the epinotum, and the peculiar
sculpture of the head and thorax.
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Fig.52. Engrammagriseopubens, new species. Worker. a,
head from above: b, thorax and petiole in profile.

Engramma griseopubens, new species
Text Figure 52

WORKER.—

Length 2.7 mm.

Head without the mandibles slightly longer than broad, much broader behind
than in front, with somewhat angularly excised posterior border and feebly convex
sides. Eyes small and flat, in front of the middle of the head. Mandibles rather large,
convex, their long apieal margins with numerous crowded denticles. Clypeal notch
semicircular, about one-fifth as broad as the anterior margin. Frontal carin®e some-
what closer together than to the lateral margins of the head. Frontal area and
groove obsolete. Antennse rather slender, scapes not reaching to the posterior corners
of the head; first funicular joint twice as long as broad, remaining joints except the
last, as broad as long. Thorax with sharply marked promesonotal and mesoépinotal
sutures, the pro- and mesonotum forming a hemispherical mass, the latter eircular,
the humeri rounded; "the mesoépinotal constriction moderately deep, acute; the
epinotum lower than the promesonotum, only a little longer than the mesonotum,
broader than long, in profile rather convex, sloping, without distinct base and deelivity .
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Petiole of the usual shape, elliptical, with its anterior border thickened above as the
vestige of the node. First gastric segment overlying the petiole as in the other species
of the genus; anus nearly terminal. Legs rather slender.

Shining; whole body very finely and uniformly punctate.

Hairs absent, except on the mandibles and tip of the gaster, where they are very
short. Pubescence gray, short and fine, rather abundant, uniformly covering the
whole body, but not concealing the surface.

Black; mandibles, sides of clypeus, cheeks and gula brown.

Described from a single specimen taken by Lang and Chapin on
fire-wood between Lukolela and Basoko. This species is quite distinct
in the shape of the thorax, in sculpture, and in pilosity.

The following species, though not from the Congo, may be most con-
veniently described in this place.

/% @}Q

Fig. 33. Engramma guwdeyi, pew species. Worker. a,
head from above: b, thorax and petiole in profile.
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Engramma gowdeyi, new species
Text Figure 53

WORKER.—

Length 2.4 to 2.7 mm.

Head without the mandibles distinctly longer than broad, broader behind than in
front, with feebly concave posterior border and feebly convex sides. Eyes flat, in
front of the middle of the head, about one-fifth as long as its sides. Mandibles convex,
with about a dozen even, crowded teeth. Clypeal notch about one-fourth the length
of the anterior border, broader than deep, with sharp, slightly produced corners.
Posterior clypeal border distinct; frontal area and groove obsolete; frontal carin
nearer to the sides of the head than to each other. Antennal scapes extending about
one-sixth their length beyond the occipital border; funicular joints 2 to 10 perceptibly
longer than broad. Thorax short, seen from above with distinctly angular humeri;
promesonotal and mesoépinotal sutures distinct; pro- and mesonotum moderately
convex, the latter broadly elliptical, slightly broader than long; mesoépinotal con-
striction rather deep, acute; epinotum as long as broad, broader behind than in front,
in profile with a short hase, rising rather steeply from the mesoépinotal suture, one-
fourth as long as the flat, backwardly sloping declivity. Petiole elliptical, flat, its
node obsolete. Gaster rather voluminous, its first segment overlying the petiole;
anus terminal. Legs rather slender.

Shining: very finely and uniformly punctate.
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the recurrent vein, there being no discoidal cell (Camponotus, Bcophylla). An inter-
cubitus is only rarely present and then very short (Myrmoteras, which has the most
primitive venation of this subfamily).

Nymras usually enclosed in cocoons; but there are some exceptions (FEco-
phylla, Prenolepis).

The members of this subfamily are morphologically the most highly
developed of all ants; this is also true for their ethological peculiarities.
Not only are their habits very diverse, but they show the most specialized
form of mental and social behavior. The diet is in large part vege-
tarian and these ants show great predilection for sugary substances,
which are sometimes stored in a special, replete form of worker (honey
ants: Melophorus, Myrmecocystus, certain Plagiolepis, etc.). The species
of cophylla and certain Polyrhachis and Camponotus build silk nests in
leaves, using their larve as silk-producing shuttles. Moreover, the nest-
ing habits in this subfamily are very varied. Certain species of Formica
and Polyergus are slave-makers; the species of Polyergus are true
social parasites of Formica, entirely dependent upon their slaves, but the
worker caste is still present.

PraotorLepis Mayr

WORKER medium-sized to very small, monomorphic or feebly polymorphic.
Mandibles rather narrow, with oblique, usually 5-toothed, apical borders. Clypeus
large, convex, carinate or subcarinate, lozenge-shaped, its anterior border arched and
projecting somewhat over the bases of the mandibles. Maxillary palpi 6-jointed,
labial palpi 4-jointed. Frontal carinm short, subparallel, rather far apart. Frontal
area poorly defined. Antenns I1-jointed, inserted very near the clypeal suture, the
funjculi slender, gradually thickened towards their tips, the first joint long, the re-
maining joints gradually lengthening distally, the terminal joint elongate. Eyes
moderately large and flat, placed in front of the middle of the head. Ocelli usually
absent. Thorax short, more or less constricted in the mesonotal region, the epinotum
simple and unarmed. Petiole with its scale anteriorly inclined, its superior border
entire. Gaster rather voluminous. elliptical. Legs slender. Gizzard with the calyx
strongly reflexed, parasol-shaped.

FemaLE much larger than the worker. Head small, thorax and gaster massive,
the mesonotum somewhat flattened above, the gaster elliptical. Antenne 11-jointed.
Wings long, with one cubital cell and usually without a discoidal cell.

MaLE somewhat smaller than the female. Mandibles acutely toothed. Frontal
area large. Antennsz 12-jointed, with long scapes; funiculi with elongate first joint.
Thorax voluminous, mesonotum large, flattened above, covering the small pronotum.
Petiole as in the female. External genital valves large, rounded. Wings as iv the
ferale.

Pup2 enclosed in cocoons.

This genus is peculiar to the warmer parts of the Old World (Maps
34 and 35) and is represented by the largest and most numerous species
in the Ethiopian Region. Two of the latter, P. custodiens and stein-
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Map 34. Distribution of the genus Plagiolepis.

Map 35. Distribution of the subgenus Anacantholepis (crossed aren) of Plagiolepis and of the
allied genus Stigmacros (dotted nren).
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It is the host of P. nuptialis Santschi, which was discovered by Dr.
Brauns at Willowmore, Cape Province. Up to the present time only
males of this ant have been taken. Dr. Brauns, who sent me a series of
them, writes me March 24, 1920, as follows: “I am well aware of the
interest attaching to the parasitic habits of P. nuptialis. Hitherto I
have been unable to discover the female, but hope to unearth it eventu-
ally. The males always come out of the nests of P. custodiens and most
years are not uncommon at Willowmore. I also found the male flying
in numerous swarms over the Keurbooins River on the coast, near
Plettenberg Bay, during a rain-storm, but could nowhere find them in
copula with females. Perhaps the female is unable to fly! The males
often remain for months at a time in the custodiens nests before swarm-
ing, which occurs only during a shower. The nests of P. custodiens and
stetngroveri are frequently close together, but the latter does not harbor
nuptialis, though both species usually have the same myrmecophiles.
At Willowmore steingrévert is showing a tendency to displace custodiens.”
It would seem from Dr. Brauns’ observations that nuptialis, like the
North American species of Epecus, Sympheidole, and Epipheidole, must
be a workerless parasite.

Plagiolepis (Anoplolepis) tenella Santschi

Niapu, 8; Bafwasende, §; Garamba, 8, &'; Akenge, 8; Medje, 8
(Lang and Chapin). The specimens from Akenge and Medje were taken
from the stomachs of toads (Bufo funereus and polycercus) and two males
from Garamba from the stomach of a Bufo regularis. The Niapu speci-
mens were found running about on the ground in the clearing of a native
village.

The female of this species was mentioned by Forel from specimens
found in the stomach of a pangolin (Manis temminck:) from the Lower
Congo, but was not described. The hitherto undescribed male measures
about 5 mm. The wings are long (6 mm.). The head is only about half
as broad as the thorax, broader through the eyes than long, with small,
acutely 5-toothed mandibles. Color, sculpture and pilosity as in the
worker, but the head is dark brown behind and the thorax is more shin-
ing, with three obscure, brownish, longitudinal blotches on the mesonotum.

AcaNTHOLEPIS Mayr

WoRKER small, monomorphic. Head subquadrate, rounded laterally and
posteriorly. Mandibles with oblique, dentate apical borders. Clypeus broad and
high, carinate or subcarinate. Clypeal and antennary foves confluent. Frontal area
small but distinct, triangular. Frontal carinz subparallel, short, rather far apart.
Maxillary palpi 6-jointed, labial palpi 4-jointed. Antenne 11-jointed, inserted close
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to the clypeal suture; scapes long, funiculi slender, not thickened distally. Eyes
moderately large, ocelli distinct, rather far apart. Thorax constricted at the meso-
notum, the pronotum broad and usually convex anteriorly, somewhat compressed
posteriorly; promesonotal and mesoépinotal suturee distinct; epinotum more or less
swollen and obtusely dentate on each side. Petiolar scale bidentate or more or less
excised above. Gaster broadly oval, with rather pointed tip. Legs slender. Gizzard
much like that of Plagiolepis.

FEMALE larger than the worker. Head resembling that of the worker but broad-
ened behind. Thorax robust, mesonotum large, gibbous in front where it overhangs
the pronotum, obscurely longitudinally carinate in the middle as is also the scutellum.
Epinotum unarmed or bluntly dentate. Wings with a single cubital cell and usually
without a discoidal cell.

MALE scarcely larger than the worker and resembling that caste in the shape of
the head. Eyes large, cheeks very short. Antennz 12-jointed; scapes long and
slender; funiculi filiform, all the joints elongate, the first shorter than the two fol-
lowing together. Thorax massive, about as broad as high; epinotum oblique, un-
armed; mesonotum slightly convex but not subcarinate. Petiolar scale inclined for-
ward, its upper border entire. External genital valves small, elongate, triangular.
Wings long and broad.

Por.xe enclosed in cocoons.

Like Plagiolepis, the genus Acantholepis is confined to the warm
parts of the Old World, one species, A. frauenfeldi (Mayr), occurring as
far north as southern Europe, Syria, and Persia. In Australia the genus
is represented by a peculiar group of species, Stigmacros, which Forel
regards as a subgenus but which, I am inclined. to believe, should be
raised to generic rank. The colonies of Acantholepis are moderately
populous and ususlly nest in the ground, under stones, or in the fissures

of rocks, rarely in the cavities of plants.

Acantholepis capensis Mayr variety anceps Forel

Stanleyville, §; Medje, 8§ (Lang and Chapin). Numerous speci-
mens. This variety is close to the subspecies depilis, having sparse,
short, whitish pilosity. In shape the epinotum and scale, as Forel re-
marks, approach those of the subspecies simplex Forel. The variety was
originally described from specimens taken by Kohl in the Belgian Congo,
probably near Stanleyville. According to a note by Mr. Lang, this ant
makes tiny craters in the soil after the rain. The colonies seem to be
rather small, judging from the few workers seen outside the nests.

Acantholepis capensis variety guineensis Mayr
A single worker from Thysville (Lang and Chapin) appears to be-
long to this variety, which is not black, like the other forms of the
species, but reddish brown. The hairs are yellowish. It was originally
described from the Gold Coast.
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Acantholepis capensis variety validiuscula Emery
Thysville, § (J. Bequaert, Lang and Chapin). Five specimens.
This variety is decidedly larger and more robust than the typical
capensis, with abundant, erect, dark brown pilosity. It seems to have a
wide distribution, since it is known from Abyssinia, the Congo, Rhodesia,
and Cape Province.

Acantholepis capensis subspecies canescens (Emery)

Thysville, 8 (J. Bequaert); Avakubi, § (Lang and Chapin). A
form with long, white pilosity and abundant pubescence, distributed
throughout the Ethiopian Region. A note by Mr. Lang states that
“these small ants had their nest in the dirt which had accumulated at
the bases of the cut leaves on the stem of an oil palm. They were numer-
ous and travelled continually up and down, one by one, without forming
a regular file. There were numerous nests along the trunk of the palm,
but all of them were situated in the higher portion of the hollowed, partly
decomposed stumps of the leaf-stalks, which had been cut off for some
time. These hollows had evidently been made by the ants themselves.”

Acantholepis capensis subspecies canescens variety cacozela Santschi

Faradje, 8 (Lang and Chapin). Four workers taken from the hol-
low stems of an unidentified plant belonging to the family Melasto-
macez (Dissolis). This variety has longer hairs than the typical
canescens and the petiolar scale is thickened at the summit, with scarcely
excised border.

Acantholepis carbonaria Emery

Two workers from Banana (Lang and Chapin), without further
data. This opaque specics, originally described from Somaliland, has
also been previously taken in the Belgian Congo.

PRENOLEPIS Mayr

W URKER small to very small, monomorphic, the body, legs, and scapes usually
beset with sparse, coarse, erect, blunt hairs. Head rounded subrectangular or sub-
elliptical, with rather narrow, dentate mandibles, their apical borders oblique. Cly-
peus large, convex, its anterior border entire or sinuately emarginate in the middle,
not or scarcely produced over the bases of the mandibles. Frontal carina very short
and straight; frontal area poorly defined. Antennary and clypeal fosse not confluent.
Maxillary palpi 6-jointed; labial palpi 4-jointed. Antennz 12-jointed, inserted near
the posterior angles of the clypeus; scapes elongate, funiculi filiform or slightly thick-
ened distally. Eyes moderately large; ocelli absent. Thorax short, more or less
constricted in the mesonotal region. In some species the mesonotum is elongate and
subeylindrical. Promesonotal and mesoépinotal sutures distinet. Epinotum more o
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Pseudolasius bufonum, new species

Text Figure 55

WORKER MAJOR.—

Length 2.8 to 3 mm.

Head scarcely longer than broad, subrectangular, with nearly straight, subparallel
sides and sinuately excised posterior border. Mandibles 5-toothed, the median tooth
small, the apical long and pointed, the others shorter and subequal. Clypeus convex,
subcarinate in the middle, its anterior border entire, only slightly projecting over the
bases of the mandibles. Eyes very small, consisting of only three or four ommatidia,
situated a little in front of the median transverse diameter of the head. Antennal
scapes not reaching to the posterior corners of the head; first funicular joint longer

b

Fig. 54. Pseudolasius weisst variety sordidus Santschi.
a, head of worker major; b, thorax and petiole of same in
profile; ¢, bead of worker minor.

than the two succeeding joints together; second joint as broad as long, joints 3 to 7
slightly longer than broad. Thorax short, stout; pronotum large and broad, longer
than the mesonotum, which is as long as broad; epinotum broader than long. In
profile the pro- and mesonotum form a large convexity with rather uneven outline,
interrupted by the strong promesonotal suture. Mesoépinotal impression short and
not, very deep, the stigmata prominent. Epinotum decidedly lower than the mesono-
tum, in profile rounded and sloping, with very short base and long sloping declivity.
Petiole small, rather strongly compressed antero-posteriorly, with entire superior
border. Gaster elongate elliptical. Legs rather stout.

Mandibles opaque, very fincly and longitudinally striated. Remainder of body
shining, very finely and rather densely punctate, but not more coarsely on the head
and thorax than on the gaster. Clypeus smoother and more shining than the re-
mainder of the head.

Hairs and pubescence yellowish, abundant; the former ercct, longest on the
thoracic dorsum, sparser and shorter on the scapes and legs; pubescence rather long
and dense over the whole body but only slightly obscuring the shining surface.

_Yellowish brown; gaster and appendages paler and more yellow; mandibles
castancous, their teeth and a blotch on the vertex blackish.
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Sculpture and pilosity much as in the worker. Color vellowish brown above, with
brownish yellow appendages, genitalia, venter, and anterior portion of head. Ocellar
triangle dark brown. Wings paler than in the female.

Described from four major and eleven minor workers, three females,
and eight males, all taken from the stomachs of toads (Bufo superciliaris
and polycercus) captured at Medje (Lang and Chapin).

This species differs from weisst in the shape of the head of the major
worker, the slightly larger eyes, more strongly striated and more opaque
mandibles, shorter antennz, and much more abundant pilosity and
pubescence,andespecially in havingerect hairson the scapesand legs. The
female is smaller than that of weissi, with a differently shaped head, less
excised behind, larger and more nearly circular eyes and longer antenns.

Pseudolasius bucculentus, new species

Text Figure 56

WORKER MAJOR.—

Length 3.2 mm.

Head large, as broad as long, broader behind than in front, with convexly inflated
sides and front and deeply and angularly excised posterior border, the posterior
corners being somewhat conical. Mandibles apparently 5-toothed, folded under the
clypeus, which is short and in the middle convex and ohtusely carinate; its anterior
border in the middle with a shallow excision. Eyes very small and indistinct, situated
a little in front of the median transverse diameter of the head. Frontal groove rather
distinct; frontal carine very short; frontal area transverse, triangular, not impressed.
Antenne rather slender, the scapes not reaching to the posterior corners of the head;
first funicular joint as long as the two succeeding joints together; joints 2 to 7 of
subequal length, all slightly longer than broad. Thorax robust, pronotum broad, in
profile only feebly convex above, the metonotum rising higher than the pronotum to
its middle and then sloping and concave to the mesoépinotal suture. Epinotum with
distinct base and declivity, the former short, sloping upward but not reaching the
height of the mesonotum, the declivity flat and gradually sloping backward, more
than twice as long as the base. Petiole small, with sharp, conipressed, very distinctly
notched superior border. Gaster voluminous, subelliptical, its anterior segment
flattened in front and overlying the petiole. Legs long and stout.

Whole body, including the mandibles, shining and very finely and uniformly
punctate, except the mandibles, which are longitudinally striate.

Pilosity and pubescence vellow, the former short, very sparse, absent except
about the mouth and on the thoracic dorsum and as a single row of hairsalong the
posterior border of each gastric segment. Pubescence short and delicate but very
dense, more conspicuous on the head and gaster than on the thorax, very fine and
short on the appendages, the latter without crect hairs as in bufonum.

Uniformly brownish yellow; mandibular teeth and eyes blackish.

WORKER MINOR,—

Length 2.2 to 2.5 mm.

Differing from the major in the shape of the head, which is distinctly longer than
broad, as broad in front as behind, with less convex, subparallel sides and less deeply
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the pro- and mesonotum forming together an evenly rounded convexity; mesopleurse
somewhat compressed; epinotum short, nearly horizontal, lower than the mesonotum,
passing through a curve into the sloping, flat declivity. Petiolar scale narrowed above,
its sides curved, its superior border rather blunt, truncated, entire. Gaster elliptical.
Legs rather short.

Whole body smooth and shining, except the mandibles, which are opaque and
very finely and densely striated. Integument of the body and appendages apparently
microscopically but not densely punctate.

Hairs and pubescence white, the former sparse, conspicuous only on the clypeus,
thorax, and gaster, the appendages being without erect hairs. Pubescence short,
rather dense on the head and gaster, longer on the latter, slightly oblique on the
scapes and legs.

Pale yellow, the head and thorax a little

darker, mandibular teeth dark brown.
WORKER MINOR.—
Length 1.8 to 2 mm.
Differing from the major worker in its smaller
head, which is elongate and with very fecble
a

occipital excision. Antennal scapes reaching

nearly one-fourth their length beyond the pos-

N34
¢
terior corners of the head; joints 2 to 6 of the
funiculus as broad as long.
Deseribed from two major and six-
5 teen minor workers taken by Mr. C. C.

r T ¥
Fig. 57. Preudolasiua gowdeyi. new Go“dey at Entebbe’ Lganda' They
species. a. head of worker major; b, Were found attending subterranean coc-
thorax and petiole of same in profile; ¢ nidg (Pseudowm citri RlSSO) about the
head of worker minor.
roots of coffee.
This is readily distinguished from all the preceding species by its
smaller size, paler color, the complete absence of eyes even in the major
workers, the shape of the head and thorax, and the pilosity.

@coprrYLLA F. Smith

WoRrkER medium-sized, slender, slightly polymorphic. Head rather large,
broader behind than in front, with rounded sides and posterior corners and semi-
circularly excised occipital border, very convex above. Eyes large, convex, broadly
elliptic1l, situated in front of the middle of th2 head. O-elliabs2at. Palpi very short,
maxillary pair 5-jointed, labial pair 4-jointed. Mandibles long and large, triangular,
with nearly straight lateral borders, a very long curved apical tooth and numerous
short denticles along the straight apical border. Clypeus very large and convex, but
not distinctly carinate, its anterior border entire or very feebly sinuate in the middle.
depressed and projecting over the bases of the mandibles. Frontal area rather large,
subtriangular; frontal carine moderately long, subparallel. Antenns very long, 12-
jointed, the scapes inserted some distance from the posterior corners of the clypeus,
rather abruptly incrassated at their tips; the first funicular joint very long and slender,
longer than the second and third together, joints 2 to 5 much shorter, subequal,
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accumulating in my collection for the past twenty years, together with
the fine series of specimens taken by Lang and Chapin in the Congo,
has convinced me that there are really two distinct species: &. smarag-
dina (Fabricius) of the Indomalayan and Papuan Regions, with the
varieties selebensis Emery, gracilior Forel, and gracillima Emery and the
subspecies subnitida Emery and virescens (Fabricius); and &. longinoda
(Latreille) of the Ethiopian Region, with the varieties textor Santschi,
rubriceps Forel, anneclans, new variety, and fusca Emery. Ern. André
described a form brevinodis, from Sierra Leone, as a distinct species, and
Stitz has recently cited it from Spanish Guinea, remarking that longinoda

Map 37. Distribution of the genus Ecophylla.

occurs on the coast, brevinodis in the hinterland, and that there are no
transitions between the two. He implies also that brevinodis does not
make silken nests like longinoda. The abundant Congo series from vari-
ous nests shows, however, without the slightest doubt, that brevinodis
is nothing but the worker minima of longinoda (see Fig. 58¢), as Emery
maintained as long ago as 1886, and the localities of the material before
me show that this species is not confined to the west coastal region. It
occurs also in East Africa, Santschi’s variety textor being from Zanzibar.
Several authors have cited the true smaragdina from East Africa. Un-
fortunately I have little material from that region and what I have is
certainly longinoda, presumably belonging to textor, though this variety
seems to me to be poorly characterized and possibly not distinct from
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the typical form of the species. I am unable to say, therefore, whether
. smaragdina actually occurs on the African continent.

According to Emery, longinoda is the most primitive of the existing
forms of Ecophylla, because most closely allied to (. sicula, which he
described from the Miocene amber of Sicily. In the Baltic amber I have
recognized two species of the genus, (. brischke:r Mayr and brevinodis
Wheeler. As the latter name is preoccupied by brevinodis André, which
was based, as I have shown, on the minima worker of longinoda, I suggest
that the fossil species be called crassinoda (new name). In the shape
of the petiole both of the Baltic amber forms, being of Lower Oligocene
age and therefore older than sicula, are also more like longinoda, and
especially its smaller workers, than the Oricntal smaragdina.

@cophylla longinoda (Latreille)
Plate XX, Figures 1 and 2; Text Figures 58 and 59

Faradje, 8, @, o*; Malela, §; San Antonio, § (Lang and Chapin);
Katala, 8 ; Leopoldville, ¥ (J. Bequaert).

The following differences between this species and smaragdina may
be noted. In the worker the polymorphism is greater, for not only do
the individuals of the same colony show a greater range in size (from 3 to
9 mm.) but the minima differ more from the mediz and maxime in the
shape of the thorax and petiole. The head of the worker longinoda is
distinetly more triangular than that of smaragdina, being broader behind,
with less convex sides; the eyes are distinctly larger, the mandibles
shorter, the clypeus more nearly subcarinate behind, its anterior border
sometimes feebly and sinuately emarginate in the middle, the pronotum
less convex, the petiole decidedly stouter, more thickened behind, with
the stigmata much less prominent when the segment is viewed from
above and its ventral surface much more convex anteriorly on the ventral
side, when viewed in profile. The sculpture, pilosity, and color are very
similar in the two species, but in longinoda the integument is more
decidedly opaque, the mandibles are somewhat more coarsely striated,
always darker, being concolorous with the posterior portion of the head,
at least in the large workers and especially in the dark varieties. The
transverse furrow on the second and succeeding gastric segments just
behind the anterior border is more pronounced in longinoda.

The female of this species measures 12 to 14 mm. (wings 16 mm.) and
is, therefore, distinctly smaller than the corresponding sex of smaragdina,
which measures 15 to 17 mm. (wings 18 to 19 mm.). The body of the
African species is much more opaque throughout, the wing-veins more
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heavily bordered with dark brown, and the transverse bands at the bases
of the second and following gastric segments are broader, darker, and
more sharply marked off from the remainder of the segments. The green
portions of the typical longinoda female are slightly more olivaceous and
less pea-green, and the basal bands of the gaster are more exposed and
brownish; the appendages are more brownish.

The male longinoda is scarcely smaller than that of smaragdina and
measures 6 to 6.5 mm., but the head, thorax, and petiole are darker and

Fig. 58. (Ecophylla longinoda {Latreille). a, body of worker major in profile;
b, head of same; ¢, body of worker minima in profile; d, head of same.

more blackish; the head is decidedly broader, especially behind, the
mandibles, petiole, antennal scapes, and wings arc decidedly shorter
and the integunent is less shining.
The workers of the various subspecies and varicties of the two species
may be separated by means of the following key.
1. Petiole very slender, its stigmata seen from above very prominent, its ventral
surface nearly straight or very feebly convex in profile (smaragdina). .. .2.

Petiole stouter and higher, its stigmata seen from above not prominent, its
ventral surface strongly convex in profile (longinoda). .. ... .. ... ... 7.

2. Body ferruginous or testaceous. . ... .. ... ..o 3.
Giaster and sometimes the head pea-green, head more rounded and less truncated
behind; size smaller, petiole somewhat shorter (Queensland, New Guinea,

Islands Aru and Key). .. ...... . ... .. .subspecies virescens (Fabricius).
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MaLk darker brown than the worker. Mandibles, antenne, tarsi, and articula-
tions of legs brownish yellow; last tarsal joint black. Wings distinctly paler than in
the female.

Described from long series of specimens from the following places:
Avakubi (type locality), 8, @, d'; Stanleyville, §; Niangara, ¢ (Lang
and Chapin); Malels, § (J. Bequaert).

@Ecophylla longinoda variety rubriceps (Forel)

WoRrkER black or dark brown, the head dull, blood red, often darker laterally and
posteriorly, tips of antennal funiculi and second to fourth tarsal joints pale brownish
vellow. Gaster in specimens from some colonies brown, the posterior margins of the
segments paler.

FeMALE dark brown, almost black, the gaster very little paler, the bands at the
bases of the segments velvety black; tarsi and tips of funiculi pale brown. Wings
even darker than in the variety anneclens.

MAaLE black; mandibles, legs, and funiculi piceous; wings paler than in the
female but darker than in the male annectens.

Described from many specimens from two colonies taken at Stanley-
ville (Lang and Chapin). The workers of one colony agree closely with
Forel’s description of the types from the Belgian Congo in having the
gaster nearly or quite concolorous with the thorax, and some of the
larger specimens are scarcely distinguishable from the variety fusca;
the workers of the other colony have the gaster rather pale brown and,
therefore, connect the variety with annectens, which seems to be a more
stable form than rubriceps.

@cophylla longinoda variety fusca (Emery)

Worker differing from rubriceps only in having the head entirely black or dark
brown, though sometimes with a reddish tinge above. Mandibles black, with dark
brown teeth. Large workers have the clypeal border very feebly sinuate in the middle
and the surface just behind it with a faint longitudinal impression. The smallest
workers are a little paler, with paler mandibles, but in the structure of the thorax and
petiole precisely like the corresponding phase of the other forms of the species.

Femarz like that of rubriceps, but perhaps a shade darker. ’

MaLE indistinguishable from the male of rubriceps, except that the erect white
hairs on the dorsal surface of the head, thorax, and gaster are distinctly longer and
more abundant.

Redescribed from specimens taken at Stanleyville and Garamba
(Lang and Chapin). There is also a worker of this variety from Mon-
rovia, Liberia, (J. Morris) in my collection.
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CampoNoTUs Mayr

WoRKER medium-sized to very large, polymorphic, rarely dimorphic, the worker
maxima having a large, broad head, the minima a much smaller head and more slender
body, the media being intermediate in structure. Head differing considerably in form
in different species, usually broad and more or less excised behind, parrower in front,
very convex above and flattened beneath. Mandibles powerful, short, triangular,
with coarse teeth on their broad apical borders; external border and upper surface
convex in large individuals. Palpi moderately long, the maxillary pair 6-, the labial
pair 4-jointed. Clypeus large, trapezoidal or subrectangular, usually carinate or sub-
carinate, often divided into a large, median, subhexagonal and two small, triangular,
lateral divisions, which do not reach the lateral border of the cheeks, the anterior
border entire or emarginate, often excised on each side, with a broad, more or less
projecting median lobe. Frontal area small, triangular or lozenge-shaped; frontal
groove distinct; frontal caring long, prominent, marginate, and sinuate or S-shaped,
rising from the posterior border of the clypeus. Eyes moderately large, broadly
elliptical, not very prominent, situated behind the middle of the head; ocelli absent,
the anterior occllus sometimes indicated. Antennz 12-jointed; scapes sometimes
thickened distally, inscrted some distance behind the posterior border of the clypeus;
funiculi long, filiform, not enlarged at their tips, all the joints longer than broad.
Thorax differing greatly in shape in the various species, typically broadly and moreor
less evenly arcuate in profile, broad in front, laterally compressed behind, the epino-
tum usually simple and unarmed. Rarely the mesonotum is impressed or sellate.
Petiole surmounted by an erect scale, the upper border of which may be blunt or
anteroposteriorly compressed, entire, subacuminate or more or less emarginate.
Gaster rather large, broadly elliptical, its first segment forming less than half its
surface. Legs long and well developed. Gizzard with a long slender calyx, the sepals
of which ate not reflected at their anterior ends.

FeMALE larger than the worker maxima but usually with smaller head. The
latter and the petiole much as in the worker. Ocelli present. Thorax elongate ellip-
tical; pronotum short, its posterior margin arched, its posterior angles reaching back
to the insertions of the wings, mesonotum and scutellum long, convex; metanotum
depressed below the scutellum. Gaster elongate clliptical, massive. Wings long and
ample, the anterior pair with a radial, one cubital, and no discoidal cell.

Mave small and slender; head small, with very prominent eyes and ocelli.
Mandibles small and narrow. Antennz 13-jointed, slender, scapes long. Petiolar
‘node thick and blunt; gaster elongate, with small slender genital appendages. Legs
very slender. Wing venation as in the female.

Puorx nearly always enclosed in cocoons.

This huge cosmopolitan genus, comprising more than 1000 described
forms, has become so unmanageable that Forel and Emery have recently
split it up into some thirty-six subgenera. The frequent occurrence of
species of Camponotus in all countries, except Great Britain and New
Zealand, and the extraordinary variability of many of the species in re-
sponse to slight differences of environment make the genus one of con-
siderable interest to the student of geographical distribution. In the
Ethiopian Region, it is represented by numerous species assignable to no
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occur in all the continents; rufoglaucus, with many varieties, ranges from
southern China across India and equatorial and South Africa to the
Gulf of Guinea; and sericeus occupies a similar range, though showing
little tendency to produce subspecies and varieties.

The species of Camponotus often form very populous colonies and
exhibit a great diversity of nesting habits. Many live in the ground,
either under stones or in crater nests, others under bark, in dead wood,
hollow twigs, and galls, and a few construct carton nests or employ their
larvee, after the manner of B cophylla, in spinning together particles of
~ vegetable detritus with silk (C. senex and formiciformis). The foodofthe
various species consists of miscellaneous insects, the excreta of aphids
(honeydew), and nectar. Many of the smaller forms are stolid,
apathetic, or timid, but the maxima workers of the large species belonging
to the subgenera Dinomyrmez, Myrmoturba, Myrmothriz, and Myrmo-
piromis are very pugnacious and capable of inflicting painful wounds
with their powerful mandibles.

Camponotus (Myrmoturba) maculatus (Fabricius)

Medje, 2, 8, @; Yakuluku, 2, §; Garamba, 2, 8; Vankerck-
hovenville, 8; Faradje, & (Lang and Chapin). Six of the workers from
Garamba, all minors, were taken from the stomach of a toad (Bujo
regularis). The major workers agree perfectly with Donisthorpe’s re-
description! of the Fabrician type of this ant in the Banks Collection,
presumably from Sierra Leone, except that they have a few short, erect
hairs on the gular surface of the head.

The distribution of C. maculatus and its various forms is shown on
Map 39.

Camponotus (Myrmoturba) maculatus subspecies guttatus Emery
I refer fourteen minor workers from Zambi (Lang, Chapin, and J.
Bequaert) to this pale subspecies. The specimens were taken “only at
night-fall, visiting the tables in the camp. They are shy and fast
runners.”

Camponotus (Myrmoturba) maculatus subspecies melanocnemis
(Santschi)

Faradje, 2, ¢; Yakuluku, ¢ (Lang and Chapin). Numerous
specimens from several colonies.

11915, Ent. Record, XXVII, p. 221.
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Camponotus (Myrmoturba) maculatus subspecics solon variety jugurtha,
new variety

WorkER MaxiMa.—Differing from the typical solon in its much paler color, the
antennz, head, and thorax being red; the mandibles, {ront, and a streak down the
middle of the clypeus castaneous; the posterior corners of the head, the legs includ-
ing the coxw, the petiole, and the three basal gastric segments brownish yellow; the
tip of the gaster more brownish. The mandibles are very finely striated and the
petiolar scale is much compressed and prolonged above as in the typical solon and
not blunt as in brutus. In the feebler punctuation of the head this variety is also like
the typical solon.

A single specimen from Batama (Lang and Chapin), without further

data.

Camponotus (Myrmoturba) maculatus subspecies brutus (Forel)

Avakubi, 2, §; Medje, 2, 8; Faradje, 4, 8, @; Bafwasende,
24, §; Stanleyville, 2, 8, ¢; Batama, ¢; Lukolela, §; Malela, 2,
8; Isangi, 2, 8; Nouvelle Anvers, 2,8; Zambi, §; Poko, 2; Akenge,
2, 8; Niangara, 4, 8 (Lang and Chapin); Malela, 2, § (J. Bequaert).
The workers from Akenge and Niangara, ten in number, are from the
stomachs of toads (Bufo funereus, polycercus, and regularis). To judge
from the many series of specimens, this large red ant must be very com-
mon in the Congo. Its native name, according to Mr. Lang, is ““maola.”
It nests in rotten wood. The speciinens from Nouvelle Anvers were
found nesting in an old oil palm trunk.

Camponotus (Myrmoturba) maculatus subspecies brutus variety
lycurgus Emery
Two major and four minor workers, taken at Leopoldville (Lang and
Chapin), may be referred to this variety, which has the dark head and
thorax of the typical subspecies solon.

Camponotus (Myrmoturba) acvapimensis Mayr

Faradje, 4, 8; Garamba, 2, §; Bolengi, near Coquilhatville, 2,
g, Stanleyville, 8; Thysville, §; Vankerckhovenville, 2, §; Niangara,
24, §; Akenge, 2, ¥ (Lang and Chapin); Zambi, 2, §; Thysville,
8 (J. Bequaert). Of the numerous specimens of this small black species,
thirty from Garamba and Niangara are from the stomachs of toads
(Bufo regularis and funereus). A single major worker from Faradje is
from the stomach of a frog (Rana occipitalis). The specimens from
Bolengi were found nesting in the trunk of an oil-palm; some of those
from Faradje were captured while attending plant lice on the young
leaves of orange trees. The distribution of this species is shown on
Map 40.
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Body subopaque, the petiole, gaster and legs more shining. Mandibles coarsely
and sparsely punctate, their tips striated, their bases sharply shagreened. Head very
densely, evenly and finely punctate, eo that it appears granular; the clypeus, cheeks,
front, and vertex also with large, scattered, irregular, piligerous punctures. Sculp-
ture of the thorax like that of the head but finer, especially on the pleurs; the dorsal
surface with coarse, sparse, piligerous punctures. Gaster finely, sharply and trans-
versely shagreened, with coarse, sparse, transverse piligerous punctures. These have
minutely papillate anterior borders so that the coarse hairs seem to rise from small
projections. Legs finely shagreened or coriaceous.

Hairs fulvous red, coarse, erect, rather abundant, long on the dorsal surface of
the head, thorax, and gaster, somewhat shorter on the gula and petiolar border, still
shorter but suberect on the cheeks, scapes and legs. Pleur®, anterior and posterior
surfaces of petiole hairless. Pubescence rather coarse, very sparse, visible on the
cheeks and gaster.

Brownish black; funiculi, tips of scapes, legs, including the coxs, petiole, and
gaster rich castaneous, the legs and funiculi slightly paler.

WORKER MINOR.—

Length 5 to 7.5 mm.

Differing from the major worker in the shape of the head, which is longer than
broad, with straight, parallel sides and broadly convex posterior border. The eyes
are more convex, the antennal scapes longer, extending somewhat more than half
their length beyond the posterior corners of the head. The clypeal lobe has more
rounded corners.

Described from numerous specimens from two colonies taken at
Avakubi (Lang and Chapin). According to a note accompanying one
lot, ““these ants are said to be common in the forest in the decayed wood
of large trees. Native name ‘maguassa.’”

This species bears a striking resemblance to C. festai Emery from
Asia Minor. The single worker major cotype of this insect in my collec-
tion lacks the head, so that in making comparisons of this part of the
body I have to rely entirely on Emery’s description. The head of the
worker major of festai is evidently larger (3.5X3.5 mm.), more narrowed
in front, with the posterior border slightly concave; the mandibles are
7-toothed, the scape is somewhat flattened, the declivity of the epinotum
much shorter than the base, the petiole much broader above, with
sharper border; the hind tibiz are prismatic, with dorsal groove and
their flexor border has a row of bristles; the hairs and pubescence are
yellow, the latter much longer and more conspicuous on the gaster than
in maguassa, and the hairs on the legs are distinctly longer; the head and
gaster are black, the thorax, legs, and petiole deep brownish red.



240 Bulletin American Museum of Natural History [Vol. XLV

Fig. 60. Camponotus (D1 yrmez) pompeius subspecies cassius, new
subspecies. @, head of worker maxima; b, thorax and petiole of same in
profile; c, head of worker minima.

Fig.61. Cemponotus (Dinomyrmez) pompeius subspecies cassius, new subspecies. Mermithergate
from Medje.
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Camponotus (Dinomyrmex) langi, new species

Text Figure 62

WORKER MAXIMA. —

Length 12.5 to 14 mm.

Head unusually small, decidedly longer than broad (4.1 X 3 mm., without the
mandibles), slightly narrower in front than behind, with broadly and not deeply
excised posterior border and evenly, feebly convex sides. Eyes rather small and
elongate, situated twice their length from the posterior border of the head. Mandibles
rather small, convex, with 7 short teeth. Clypeus carinate, its anterior border
emarginate on each side, the median lobe very short, its border coarsely crenulate,
its corners obtuse. Frontal area small, subtriangular; frontal carinse closely approxi-
mated, especially in front. Antenns long (4.5 mm.) and slender, not enlarged distally,
their bases distinctly flattened but not dilated, reaching nearly half their length
bevond the posterior border of the head; funiculi long, filiform. Thorax low and
narrow; metanotum distinct; epinotum long, its base nearly four times the length of
the declivity, with a distinet, transverse impression in the middle. Petiole very low,
subquadrate, and as broad as long when seen from above, in profile scarcely higher
than long, obliquely truncated anteriorly and posteriorly, with very blunt superior
border. Gaster long and narrow. Legs very long and thin; tibiz triangular in cross-
section, deeply channelled on all three surfaces, their flexor borders without row of
bristles.

Mandibles, clypeus, legs, sides of thorax, and sides and venter of gaster somewhat
shining, remainder of the body opaque. Mandibles more opaque at the base, where
they are densely shagreened, smooth and coarsely punctate in the middle, coarsely
striated towards the tip. Clypeus, head, and thorax very densely shagreened, the
head more distinctly; clypeus, cheeks, and sides of head with small, scattered
shallow, piligerous punctures. Gaster very finely and transversely shagreened,with
very sparse piligerous punctures.

Hairs and pubescence golden yellow, very sparse and short, more abundant on
the gula and top of the head, very short, sparse, and appressed on the appendages.
Sides of head with short, sparse, stiff hairs. Pubescence very dilute, distinct on the
gaster and all parts of the head, longest on the gula.

Head and gaster deep castaneous; mandibles dark red, with black borders;
clypeus and adjacent portions of cheeks often reddish; tips and insertions of antennal
scapes, palpi, thorax, petiole, trochanters, and femora dull brownish yellow; upper
surface of pronotum, mesonotum, and base of epinotum dark brown with paler
sutures; tibie, femora, and tarsi dark brown, the latter somewhat paler at their
tips; posterior borders of gastric segments rather broadly yellowish and shining.

WORKER MINTMA,—

Length 11 to 12 mm.

Head very long (3.4 mm., without the mandibles) compared with its width
(1.9 mm.), the portion in front of the eyes nearly as broad as long, a little broader in
front, with straight sides; behind the eyes it narrows rapidly into a neck with concave
sides, the occipital border being somewhat less than one-third of the anterior border.
Eyes prominent, situated more than twice their length from the occipital border.
Clypeus resembling that of the maxima. Antenns longer, the scapes not flattened,
straight, reaching fully three-fifths of their length beyond the occipital border.
Thorax and petiole as in the maxima but lower, and the transverse impression on the
base of the epinotum scarcely indicated.
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Sculpture much finer, pilosity and pubescence even sparser than in the maxima.
Color paler; clypeus, cheeks, funiculi, petiole, ventral portions of thorax, cox=, and
femora yellow; mandibles, seapes, posterior portion of head, tibiz, and dorsal surface
of thorax and gaster brown.

Fig. 82. Camponotus (Dinomyrmez) langi, new species. a,
head of worker maxima; b, thorax and petiole of same in profile;
¢, head of worker minima.

FEMALE (dedlated).—

Length 21 mm.

Head large, slightly longer.than broad, broader behind than in front, with
straight sides and feebly and broadly excised posterior border. Mandibles more con-
vex than in thc maxima, clypeus very similar, Antennal scapes very slightly flattened
at the base, extending nearly one-third their length beyond the posterior corners of
the head. Thorax through the wing-insertions not broader than the head; mesono-
tum as long as broad. Petiole much higher than in the worker, nearly twice as high
as long, elliptical from behind, its anterior and posterior surfaces convex, its border
narrowed above and slightly notched in the middle, in profile rather acute.

Mandibles shining, coarsely punctate, their bases opaque. Head and body more
shining than in the maxima, but similarly sculptured.

Pilosity like that of the maxima but the pubescence very long and abundant on
the prosterna, fore cox®, and lower portions of the metapleure; as long but sparser
on the gula and posterior surfaces of the head; short on the scapes, but longer and
oblique towards their tips. Tibie and tarsi with short, stiff, oblique hairs.
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Head black; mandibles, sutures of thorax, upper portions of mesopleurse, and
pro- and mesonotum, scutellum, and gaster castaneous; remainder of thorax, petiole,
middle and hind coxs, and trochanters yellowish red. Legs castaneous, tips of tarsi
paler.

MALE.—

Length 13 mm.

Head twice as long as broad, the portion in front of the eyes long, with subparallel,
slightly concave cheeks, the posterior portion rapidly narrowed to the occiput, the
sides and occipital border nearly straight. Eyes convex, at the middle of the sides of
the head. Mandibles spatulate, bluntly pointed, edentate but with overlapping tips.
Clypeus carinate, without an anterior lobe, its border broadly rounded. Antenna
very long and slender. Thorax and gaster long and narrow; epinotum e'ongate,
evenly convex, sloping, without distinct base and declivity. Petiole much as in the
worker minima. Legs very long.

Mandibles, head, thorax, and legs rather opaque; epinotum, petiole, and gaster
shining, punctuation feeble and inconspicuous.

Hairs yellow, short, and sparse as in the worker minima.

Brownish yellow; head, mesonotum, scutellum, tibie, and tarsi brown;
mandibles darker. Wings distinctly yellow, with yellowish brown veins and dark
brown pterostigma.

Described fromn forty-one workers from Faradje (type locality), a
female and worker minima from Garamba, and two males from Faradje
(Lang and Chapin). The following note accompanies the specimens
from Faradje: “These long-legged ants are very fond of sugar or any-
thing sweet, such as fruits, etc. They are seldom seen during the day-
time. The colony had made its nest between boxes that were piled up on
the verandsah of a house, and the ants were assembled in a hollow space
about half an inch wide. A few fibrous particles of detritus were used
in the construction of the nest.” There are no data accompanying the
two specimens from Garamba, so that I am not certain that the female is
cospecific with the worker.

C. langi is very peculiar in the small, narrow head of the maxima and
the long neck-like occipital region of the minima. There can be no doubt
that what I have described as the maxima is really the largest worker
form. Fifteen specimens of the series all agree in the shape and size of
the head as represented in the figure; the remaining specimens are all
minimz. Medis, apparently, do not exist.

Camponotus (Dinomyrmex) casar Forel
A single imperfect worker minimas, from the stomach of a frog (Rana
occtpitalis) taken at Faradje (Lang and Chapin) seems to belong to
this light-colored species.
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Camponotus (Myrmosericus) rufoglaucus (Jerdon) subspecies cinctellus
(Gerstecker)
Five workers from Zambi (J. Bequaert).
The distribution of C. rufoglaucus and its various forms is shown
on Map 42.

Camponotus (Myrmosericus) rufoglaucus subspecies cinctellus variety
rufigenis Forel

Faradje, ¢; Niangara, ¢; Garamba, §; Stanleyville, 8; Medje,
g; Poko, &; Akenge, 8 (Lang and Chapin). Six of the workers from
Garamba are from the stomach of a Bujfo regularis and a single worker
from Akenge is from the stomach of a B. funereus. The specimens from
Faradje were taken while they were attending plant-lice on young orange
trees.

Camponotus (Myrmosericus) rufoglaucus subspecies syphax, new
subspecies
Plate XXII, Figure 1

WORKER very similar to the subspecies zulu Emery from Natal and quite as large,
the largest specimens measuring fully @ mm., but not more slender than other forms
of the species. The scapes and tibiz are distinctly compressed, the former as in C.
eugeniz Forel, but not 8o broad. Epinotum evenly arcuate in profile, without distinct
base and declivity. Pubescence dull yellowish, not very long, slightly golden on the
gaster of large individuals, only feebly converging at the mid-dorsal line on the
posterior portions of the second and third segments. Color brownish black, the legs
a little paler, the funiculi, cheeks, clypeus, mandibles, and tarsi castaneous. Gastric
segments with very narrow, dull-yellowish posterior margins.

Numerous specimens from Zambi (type locality) and Boma (Lang,
Chapin, and J. Bequaert).

The Zambi specimens are from three colonies, two of which bear the
following notes. ‘‘ Ants forming numerous small craters in the white
sand (Pl. XXII, fig. 1). Only a few individuals were seen outside the
nest before noon. The nest extended to a depth of 50 ¢cm. below the
surface.” “Nest in the rotten base of a Hyphene. No larve nor pupz
could be seen, though there were certainly as many as 1000 workers in
the colony. The nest was loosely arranged in the soft, decomposing
mass.” Bequaert says of the specimens from Boma that they “run very
swiftly and were nesting in the road.”

Workers of this ant were sent to Prof. Emery, who compared them
with his cotypes of the subspecies zulu. He pronounced them to belong
to a new subspecies “with the pubescence on the gaster much more
parallel and less sinuous.”
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Campon otus (Orthonotomyrmex) vividus variety semidepilis,
new variety

WorkER.—Exactly like the typical form, except that the erect hairs on the dorsal
surface of the head and body are distinctly paler and only about half as numerous.
The pubescence, too, is more dilute and shorter, especially on the gaster.

Described from numerous workers from Medje (type locality) and
Leopoldville (Lang and Chapin). The following note relates to the speci-
mens from the former locality: ““These ants were taken out of their nest
in the rather rotten portions of a tree. Their galleries were often large
enough to admit one’s finger. The workers, when disturbed, ran out and
bit viciously. The specimens were taken about five miles south of the

Nepoko while we were collecting accessories for the Museum group of
okapis.”

Fig. 64. Camponotus (Orthonolomyrmez) rividus subspecies calo
(Forel). Worker major. a.hody in profile; b, head, dorsal view.

Camponotus (Orthonotomyrmex) vividus subspecies cato (Forel)
Text Figure 64

Stanleyville, 2, 8, 9 ; Garamba, 2, §; Medje, 2, 8, ?; Avakubi,
2, §; Akenge, 8§; Thysville, §; Bengamisa, ¢, &; Niangara, ¢, o
(Lang and Chapin). The workers from Akenge, two in number, were
taken from the stomach of a Bufo polycercus, a female from Medje was
from the stomach of a B. funereus, and one from Stanleyville from the
stomach of a frog (Rana mascareniensis ).

Under separate numbers two different native names, “suma’’ and
“likulu,” are given for this ant. The specimens from Stanleyville were
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Map 43. Distribution of Camponctus (Orthonotomyrmez) sericeus (Fabricius).

Camponotus (Myrmotrema) foraminosus subspecies hmreticus Santschi

A single worker major from Lukolela (Lang and Chapin) seems to
be referable to this subspecies. ’

Camponotus (Myrmotrema) foraminosus subspecies auropubens Forel’
variety
A single minor worker from Stanleyville (Lang and Chapin), which
I am unable to assign with certainty to any of the described forms of this
subspecies.

1Pilsbry, 1919, Bull. American Mus. Nat. Hist., XL, p. 308.
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Camponotus (Myrmotrema) perrisii Forel subspecies jucundus Santschi
Text Figure 66

Kwamouth, 2, 8, ¢, ¢; Niangara, 24, ¥; Faradje, 4, §,
Q; Garamba, 2, 8§ (Lang and Chapin). Many specimens, some of
which were identified by Prof. Emery as belonging to this subspecies.
Those from Kwamouth were found with their pupa nesting in the gal-
leries of a large, conical termitarium; those from Faradje were taken in
small mushroom-shaped termitaria. Those from Niangara, however
were nesting “in the hollow of a tree.”

Fig. 66. Camponotus (Myrmotrema) perrisis subspecies jucundus
Santschi. Worker major. a, body in profile; b, head, dorsal view.

The female of this subspecies measures 11 to 11.5 mm. (wings 12.5
mm.) and resembles the major worker very closely in sculpture, pilosity,
and color, except that the erect whitish hairs are shorter and less numer-
ous on the upper surface of the head and thorax. The antennal scapes
are not so pale at their base. The wings are suffused with brown and
have dark brown veins and pterostigma. The male measures 7 to 8 mm.,
is black throughout, with wings colored like those of the female, but
paler. The scapes and hind tibie are distinctly flattened, though much
less so than in the worker and female, and the upper border of the petiole
is straight and transverse, with a small elevation or tooth on each corner.
The body is rather shining; the thorax without erect hairs above.
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Camponotus (Myrmotrema) perrisii subspecies jucundus
variety grandior (Forel)

Yakuluku, 2, §; Garamba, 2, § (Lang and Chapin). Numerous
specimens. Those from Yakuluku were found ‘““nesting in small mush-
. room-shaped termitaria, which were only about five yards apart.”

Camponotus (Myrmotrema) olivieri (Forel) variety sorptus (Forel)

Seven minor workers taken at Kwamouth, Leopoldville, Lukolela,
and Stanleyville (Lang and Chapin). The types were taken by Forel
from the stomach of a pangolin (Manis temminckr).

Camponotus (Myrmotrema) bayeri Forel

Thirteen workers from Faradje (Lang and Chapin), without further
data.

Camponotus (Myrmotrema) micipsa, new species
Text Figure 67

WORKER MAJOR.—

Length 9 to 10 mm.

Head large, longer than broad (without the mandibles, 3.8 X 3 mm.), broader
behind than in front, with excised posterior border and evenly and very feebly convex
sides. Mandibles very convex, with 6 short, subequal teeth. Clypeus rather flat,
longer than broad, ecarinate and feebly longitudinally grooved in the middle, sub-
hexagonal, narrower in front than behind, its anterior border somewhat truncated,
straight. Frontal area impressed, lozenge-shaped; frontal carine widely separated,
as far apart as their distance from the sides of the head. Antennal scapes distinctly
flattened but not dilated, somewhat narrower at their tips than in perrisii, extending a
little beyond the posterior corners of the head. Eyes rather small and flat. Prome-
sonotal and mesoépinotal sutures more impressed than in perrisii; the epinotum some-
what cuboidal, as long as broad, the base and declivity subequal, nearly rectangular in
profile, the former flattened, the latter very feebly concave, both slightly submarginate
on the sides. Petiole similar to that of perrisii but broader above, the upper margin
feebly notched in the middle. Hind tibiz somewhat flattened but neither prismatic
nor channpelled, their flexor borders without a row of bristles.

Mandibles, clypeus, upper surface of head, thorax, and gaster opaque; mandi-
bular teeth, frontal area, antennal scapes, gula, sides of thorax, posterior surface of
petiole, legs, and venter shining. Mandibles finely punctate on a very finely and
evenly shagreened ground. Head very finely, densely and evenly punctate; the cly-
peus and cheeks with coarse, shallow, rather sparse, piligerous foveole, which are
elongate and oblique, with their posterior edges more pronounced. Front and sides of
head with similar but more scattered and less pronounced foveole. Antennal scapes
covered with round punctures of very unequal size. Thorax and gaster very finely and
densely punctate like the head, with small, rather sparse, piligerous punctures.
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Hairs pale, yellow, coarse, erect, rather long and abundant on the upper surface
of the head, thorax, and gaster and on the venter, absent on sides of thorax, petiole
and gaster. On the cheeks and clypeus each foveole bears a short, stiff, blunt, sub-
erect hair. Pubescence dull yellow, very short, dilute and inconspicuous on the head
and thorax, but very long and dense on the dorsal surface of the gaster, where it
forms a shining golden pelage nearly concealing the surface.

Coal black throughout, only the apical portions of the funiculi and the ends of the
tarsi dark brown.

WORKER MEDIA.—

Length 7.5 mm.

Differing from the worker major only in the smaller and shorter head, which is
not longer than wide behind. The foveol® of the cheeks and clypeus are less distinct,
but the stubby, erect golden hairs arising from them are as striking as in the major.

Fig. 67. Camponotus (Myrmotrema) micipaa, new species. a,becd
of worker maxima; b, clypeus of same; ¢, thorax and petiole of same in
profile; d, head of worker media.

A

Described from three major workers and a single media “ collected on
the fire-wood taken aboard the boat between Leopoldville and Yumbi”
(Lang and Chapin). This species is evidently allied to perrisiz, oliviers,
bayer?, and maynei Forel, but distinet from all of them in the structure of
the head, sculpture, pilosity, etc., though apparently most closely re-
lated to maynei.
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Camponotus (Myrmorhachis) polyrhachioides Emery
Lukolela, 8, ¢ ; Lie, 8§ (Lang and Chapin). The workers from the
latter locality, two in number, were taken from the stomach of a toad
(Bufo regularis); the specimens from Lukolela, comprising two workers
and three winged females, were found running on fire-wood.

Fig. 88. Camponotus (Myrmamblys) chapini, new species. a,
worker major, body in profile; b, head of same, dorsal view; ¢, head
of worker minor.

Camponotus (Myrmamblys) chapini, new species
Text Figure 68

WORKER MAJOR.—

Length 5.5 to 6.5 mm.

Head very large in proportion to the remainder of the body, longer than broad
(without the mandibles, 2.4 X 2.2 mm.), broader behind than in front, with deeply
excised posterior, rather convex lateral borders and prominent, rounded posterior
corners. Mandibles stout, convex, coarsely 6-toothed. Clypeus flattened, strongly
carinate, its anterior border notched on each side, with a short median lobe, angularly
emarginate in the middle and rounded at the corners. Frontal area obsolete; frontal
groove distinct; frontal carinme approximated in front, subparallel and widely sepa-
rated behind, nearly as far apart as their distance from the lateral borders of the head.
Eyes small and flat. Antenna short, scapes (1.2 mm.) curved, somewhat flattened
basally and thickened at their tips, which extend only about three times their greatest
diameter beyond the eyes. Thorax small, short, and robust, not longer than the head.
very broad through the pronotum, which is as broad as long, very rapidly narrowed
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to the laterally compressed epinotum; the meso- and epinotum together not longer
than the pronotum. Promesonotal suture strongly impressed, metanotum very small
and short, but distinct. In profile the general dorsal outline of the thorax is arcuate,
but the mesonotum is somewhat raised in front at the suture above the pronotum;
the epinotum sloping, rounded, with indistinct, subequal base and declivity. Petiole
small, its scale elliptical from behind, evenly rounded above, with a slight angular
projection in the middle of the superior border; in profile scarcely thicker below than
above, much compressed anteroposteriorly, about three times as high as thick, with
blunt superior border. Gaster much smaller than the head, the first segment
anteriorly truncated, the dorsal surface convex. Legs rather stout, tibim slightly flat-
tened, tarsal claws rather long.

Shining throughout; mandibles coarsely punctate, at their bases shagreened and
subopaque. Clypeus and head sharply shagreened and covered with coarse, sparse
punctures, which are very uniform on the clypeus and cheeks, somewhat shallower
and more scattered on the front and vertex. Posterior corners of head with a few
elongate foveolw. Thorax and gaster more finely shagreened than the head, the
gaster transversely, and both with scattered piligerous punctures.

Hairs vellow, sparse, coarse, erect, and rather short. Petiolar border with four
setee; gula with only a few short hairs; cheeks hairless. Scapes naked; tibimw with
numerous, very short subappressed hairs. Pubescence sparse, appressed, distinct,
short on the mandibles, clvpeus, and cheeks, longer on the gaster.

Head deep castaneous, almost black; mandibles and anterior portion of clypeus
deep red; antenns, pronotum, coxz, and legs brownish yellow or testaceous; re-
mainder of thorax, petiole, gaster, and an inverted V-shaped spot on the dorsal surface
of the pronotum, pale castaneous.

WORKER MINOR.—

Length 3 to 4.5 mm.

Differing from the major in its much simaller size and the shape of the head, which
i8 as broad as long, a little broader behind than in front, with straight sides and feebly
convex posterior border. Clypeus strongly carinate as in the major, but its anterior
lobe with straight entire anterior border and subdentate angles. Mandibles smoother
than in the major, much less distinctly punctate. Antennal scapes extending about
one-fifth their length beyond the posterior corners of the head.

Sculpture, pilosity, and color much as in the major worker, but the thorax uni-
formly brown throughout, and the head paler, though darker than the thorax and
gaster.

Described from five major and eleven minor workers from Garamba
(type locality), a major from Medje, and a minor from Faradje (Lang
and Chapin). The specimen from the locality last mentioned is from the
stomach of a frog (Rana oceipitalis) and three of the workers from
Garamba are from the stomach of a toad (Bufo regularis). According to
a note accompanying the Garamba specimens, ‘‘these ants nest in small
conical termitaria.” And the further remark is added: ‘“There are few
of these termitaria without ants, which sometimes run about in the same
galleries as the termites but seem more often to have no dealings with
these insects.”



256 Bulletin American Museum of Natural History [Vol. XLV

PHASMOMYRMEX Stitz

Worger.—Rather large, elongate, monomorphic, varying little in size. Head
rectangular, with rounded posterior corners. Clypeus rather flat, indistinetly carinate,
without an anterior lote, its anterior border broadly and angularly excised. Thorax
long, flattened above, obtusely marginate on the sides; anterior corners of pronotum
angular; metanotum distinct, bounded by well-defined sutures anteriorly and pos-
teriorly, its stigmata situated below its lateral marginations; mesometanotal suture
impressed; epinotum subcuboidal, truncated behind. Petiolar node thick, with a
distinct angle at the sides of its dorsal margin. Gaster small. Legs long, hind tibie
three-sided.

Femare.—Head as in the worker. Thorax depressed, pronotum seen from above
nearly as long as the mesonotum and overarched by the latter only very slightly.
Bcutellum not projecting over the postscutellum or epinotum. Wings as in Campo-
notus.

MALE unknown.

A single species, originally deseribed by Forel as Camponotus buch-
nert and known only from the West African region, from Cameroon to
Angola (Malange) and eastward to the Ituri forest.

Phasmomyrmex buchneri (Forel)

Lukolela, 8; Avakubi, §; Medje, ¥ (Lang and Chapin); Lubutu,

8 (J. Bequsaert). Single specimens. Those from Avakubi and Lukolela
were taken on fire-wood brought in from the forest.

PoryamAcHIS F. Smith

Large or medium-sized ants closely allied to Camponotus.

WorkER monomorphic. Head orbicular, oval or rounded subrectangular, very
convex above, with very prominent, long and sinuate frontal carinse. Palpi long, the
maxillary pair 6-jointed, with the basal about half as long as the second joint, the
labial pair 4-jointed. Clypeus well developed, usually convex or more or less carinate.
Antenne long, 12-jointed, the scapes inserted some distance behind the posterior
border of the clypeus, as in Camponotus; funicular joints considerably longer than
broad. Thorax more or less arcuate above, often more or less carinate on the sides,
and more or less dentate o1 spinose, but exhibiting great differences in conformation in
different species. Usually either the pronotum or the epinotum or both are armed with
teeth or spines, rarely the mesonotum. The petiole has a large scale, the superior
border of which is nearly always armed with pairs of spines or teeth, more rarely also
with a median, unpaired spine or tooth. Gaster large, broadly elliptical or sub-
globular, very convex above, the first segment forming more than half of its surface
and often more or less truncated or concave in front. Legs long and well developed,
the tibi® often constricted at the base. Gizzard much as in Camponotus.

FeEmaLE decidedly larger than the worker, with massive thorax. Spines and
teeth on the thorax and petiole smaller. Wings long, the anterior pair with a radial
and a single cubital cell; discoidal cell lacking and cubital vein usually reaching the
outer margin of the wing. Gaster massive, its first segment often proportionally
shorter than in the worker.
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tion of Myrma, would seem to indicate that it is the most archaic of all
the subgenera of Polyrhachis.

The species of Polyrhachis form only moderately large colonies and
none of them is sufficiently common to be of economic importance.
Many of them are, in fact, rare and sporadic. They are very timid or
pacific insects and are most frequently found singly walking up or down
tree-trunks or on the foliage of trees or bushes. Their nesting habits are
very diverse. According to my observations in Australia, the species of
Campomyrma nest in the ground, under stones, or more rarely in crater
nests. The same is true of the species of Hagiomyrma and Chariomyrma,
though I have always found P. (Hagiomyrma) semiaurala Mayr in large
logs and certain species of Chariomyrma in earthen termitaria. So far as
known, none of the species of these three subgenera emnploys silk in the
construction of the nest. The species of Hedomyrma, as Mann and I have
observed, live in high trees, but we have been unable to find the nests.
Several of the larger species of Myrma nest in the ground or in logs and
some of them line their nests with silk spun by the larvee. Many of the
smaller species of this subgenus make carton and silken nests on or
between the living leaves of trees, and this is the general habit also of
many species of the subgenera Myrmhopla, Myrmothrinaz, Myrmatopa,
and Cyrlomyrma. A few species of Myrma and Myrmhopla live in hol-
low stems or in old galls. Jacobson and Mann have described the beauti-
ful carton and silk nests built by various Myrmatopa species on the under
sides of leaves in Java and the Solomon Islands. P. (Myrmhopla)
armata of the Indomalayan Region sometimes builds its nest in houses.
P. (M.) dives and some of the allied species construct small globular
nests of nearly pure silk, somewhat like those of tent-caterpillars, on low
bushes. The nest of one of the few species of the subgenus Polyrhachis,
sensu striclo, the East Indian P. bthamata, was found by Bingham. “It
was of silky, yellowish brown material, placed close to the ground in the
center of a clump of bamboos, and measured about a foot in diameter.”
Some species of Polyrhachts, when irritated, emit a strong, pleasant smell.
According to Bingham, the odor of P. (Myrmhopla) venus Forel is like
that of the tuberose.

Polyrhachis (Myrma) laboriosa F. Smith
Plate XXII, Figure 2; Text Figure 69
Six workers from Stanleyville and Bafwasende, without further
data and a number of workers, larve, and cocoons from a nest at
Niangara (Lang and Chapin).
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This species is easily distinguished from all the other African mem-
bers of the genus by the peculiar petiole, which bears a single pair of
long, hook-shaped spines. The nest (Pl. XXII, fig. 2) seen by Mr. Lang
is described as follows. ‘It was found on a small tree about three meters
from the ground and was 16 centimeters wide, built in a fork between a
cluster of finer twigs and consisted of old vegetable fibres and leaves
fastened together. It was naturally extremely light, as no soil had been
used in its construction. The general color outside was dark gray. Its
walls were very thin, scarcely one millimeter in thickness. As far as I
could see, there were many entrances, though they were somewhat

=

Fig. 69. Polyrhachis (Myrma) laboriosa F. Smith. Worker.

damaged. Still, a great many intact openings were visible. The fine
hairs on the abdomen of this ant are conspicuously bronzy. When dis-
turbed, the workers make a rattling noise by striking the nest with their
abdomens. They bend the abdomen forward between their legs and dis-
charge from its tip a copious spray of formic acid, which is quickly
diffused through the air.”

A nest of this ant, described and figured many years ago by Mayr
and Aurivillius,' was 17 cm. long, 7.7 em. broad, and 5 em. thick. It was
rather triangular in outline, with a large opening at one end and several
small openings scattered over the surface. It was attached to some thin,
leafy twigs and consisted of brown, fibrous vegetable detritus resembling
decomposing cowdung, agglutinated “ by means of a glue-like substance.”
The interior contained partitions of a similar structure.

Examination of the nest fragments contained in the vial with the
workers from Niangara shows that the coarse vegetable particles are
bound together by a small quantity of silk. This was also noticed by

11896, Ent. Tidskr., XVII, p. 255, PL. 1V, fig. 3.
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Santschi in two nests which he examined.! Concerning one of them,
containing only the mother queen and her first brood of larve and still in
process of construction, he remarks: “ The walls of the nest already con-
tain silk, which seems to show that the female is able to use the larve
as shuttles, or perhaps the young larve spin the silk spontaneously
around themselves on vegetable detritus placed at their disposal.” That
the latter supposition is probably erroneous is evident from what is
known concerning the behavior of the female Ecophylla when founding
her nest.

Polyrhachis (Myrma) militaris (Fabricius)

Stanleyville, ¥; Panga, 8; Lukolela, &; Avakubi, §; Leopoldville,
%; Medje, §; Lubila, §; Ngayu, 4; Boyulu, &; Lie, § (Lang and
Chapin). Numerous specimens. Those from Ngayu, Boyulu, and Lie,
four in number, were taken from the stomachs of toads (Bufo funereus
and regularis). The only specimen from Lubila is ““from a nest in a
mushroom-shaped termitarium.” Many of the specimens from the
other localities were captured on fire-wood. Some of the workers have
the pubescence on the gaster rather golden and therefore approach the
subspecies cupreopubescens Forel.

The large Ethiopian species Myrma, comprising militaris, schistacea,
gagaltes, schliitert, and nigrisela, are so variable and exhibit so many
annectant subspecies and varieties that one is tempted to regard the
whole complex as a single, extraordinarily unstable species. Santschi,
however, believes that there are several species with a pronounced tend-
ency to hybridize. The materials in collections at the present time are
quite insufficient to substantiate either of these views, and the matter
must be left to some future myrmecologist, resident in equatorial Africa,
who can study these ants intensively both in the field and in the labora-
tory.

Polyrhachis (Myrma) militaris subspecies cupreopubescens Forel

A fine series of workers and females taken at Avakubi from “a nest
built in an upright rotten stump, about four feet from the ground” anda
single female from Medje (Lang and Chapin).

11909, Ann. Soc. Ent. France, LXXVIII, p. 393.



1922] Wheeler, Anis of the Belgian Congo 261

Polyrhachis (Myrma) militaris subspecies cupreopubescens variety
nkomodnsis Forel

A single worker from Akenge, taken from the stomach of a toad
(Bufo polycercus). As Forel states, the epinotal teeth of this variety are
very long, erect, and strongly recurved. The middle pair of petiolar
spines are more erect and less inclined backward than in the typical
cupreopubescens, and the lateralspines are much longer, more slender, and
farther from the median pair. The pubescence seems to be dimmer and
less golden, but this may be due to the action of the toad’s gastric juices.

Polyrhachis (Myrma) militarls subspecies cupreopubescens variety dido,
new name

This name is suggested to replace argentatus Stitz, which is pre-
occupied by P. argentatus F. Smith [= Formica argentata Fabricius = P.
sexspinosa (Latreille)}.

I possess two workers of this beautiful variety from Mt. Coffee,
Liberia, collected by R. P. Currie. The thorax, petiole, coxz, and
ventral portions of the gaster are covered with dense, brilliant, silver
pubescence, the upper surface of the gaster with brilliant golden pubes-
cence asin cupreopubescens. Thelateral spinesof the petioleare very short.

Polyrhachis (Myrma) schistacea (Gerstmcker) variety divina Forel
Thysville, 8; Poko, §; Boma, 8; Zambi, 8 (Lang and Chapin);
Zambi, §, @ (J. Bequaert). The specimens from Zambi were found
climbing on grass-stalks in the savannah; the others bear no data except
the localities. The nesting habits of this ant are very probably the same
as those of the closely allied gagates (vide infra), also taken in the savan-
nah and in the same locality.

Polyrhachis (Myrma) schistacea subspecies rugulosa (Mayr) variety
divinoides Forel
A single worker from Banana (Lang and Chapin) seems to be refer-
able-to this variety.

Polyrhachis (Myrma) schistacea subspecies atrociliata Santschi variety
benguelensis Santschi
Six workers from Yakuluku and one from Garamba (Lang and
Chapin) run to this variety in Santschi’s table.! The hairs on the body
are black, short and sparse, whereas in the typical atrociliata they are
long and abundant.

11914, *‘Voy Allusud et Jeanne! Afr. Orient., Formicide,” p. 142.
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diverge from the middle of the anterior border and there is also a similar, though less
pronounced, tendency in the mesonotal rugs; those on the epinotum are strongly
arcuate on the sides. Sides of the thorax punctate-rugulose; anterior and posterior
surfaces of the petiole transversely and rather vermiculately rugulose, except the
tips of the spines, which are smooth and shining, as is also the declivity of the epi-
notum. Gaster very finely and densely punctate; the anterior two-thirds of the first
segment longitudinally rugulose, the rugules being sharp and oceasionally anastomos-
ing. Scapes and tibiz coarsely rugulose, with large, elongate piligerous punctures.

O
\

d
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Fig. 72. a, Polyrhachis (Myrma) concava Ern.
André, head of worker; b, thorax of same, dorsal
view; c. Polyrhachis (Myrma) a&rope, new apecics,
head of worker; d, thorax of same, dorsal view.

Hairs silvery white, long, ercct, abundant, covering the whole body, except the
apical half of the funiculi; as conspicuous on the scapes, cheeks, and legs as on the
thorax and gaster. Pubescence grayish, very fine, short, and appressed, distinct only
on the gaster, where it is sufficiently abundant to dim the surface but not to conceal
the sculpture. ]

Black; palpi, tibial spurs, and terminal joint of tarsi testaceous; tips of funicult
and wings brownish, the latter with pale brown veins and dark brown pterostigma.

A single specimen from Stanleyville (Lang and Chapin), without
further data. This species is evidently very closely related to Ern.
André’s P. sulcata, which is also known only from the female. This form,
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however, according to the description, is slightly larger (9 mm.), has the
mandibles very superficially and almost indistinctly rugose, the eyes are
more than hemispherical; the ruge on the epinotum are described as
‘‘transversalement arquées’’; the petiole is higher than broad and the
pilosity is duller. P. atalanfa may eventually prove to be merely a sub-
species of sulcata.

Polyrhachis (Myrma) concava Ern. André
Text Figure 72a and b
A single worker from Akenge, taken from the stomach of a toad
(Bufo funereus), and a dedllated female from Stanleyville (Lang and
Chapin). Forel took several workers of this species from the stomach of
a pangolin (Manis temmincki). Two of these specimens are in my col-
lection.

Polyrhachis (Myrma) asrope, new species
Text Figure 72¢ and d

WORKER.—

Length somewhat less than 6 mm.

Head longer than broad, subelliptical, not broader behind than in front, narrowed
behind the eyes to the occipital border, which is indistinctly marginate, very convex in
the middle above through the frontal carine, the cheeks rather straight, the gular
margin bluntly submarginate. Eyes at the middle of the sides of the head, large,
prominent, broadly elliptical, their external orbits slightly sinuate. Mandibles nar-
row, their apical borders rather oblique, with five subequal teeth. Clypeus convex,
bluntly carinate in the middle, its anterior horder broadly rounded, entire. Frontal
area broadly triangular, indistinct; frontal carine high, rather closely approximated,
moderately sinuate, somewhat farther apart and subparallel behind. Antenns long,
scapes slightly enlarged and deflected at their tips, extending fully one-half their
length beyond the posterior border of the head. Thorax much like that of P. concava
Ern. André, long and narrow, the dorsal surface concave with strong, upturned lateral
carine, notched at the pronounced, transverse promesonotal and mesoépinotal
sutures. Pronotum as long as broad, narrowed behind, its anterior spines straight,
acute, slightly divergent, flattened, more than twice as long as their width at the base.
Mesonotum trapezoidal like the pronotum, but smaller and broader than long; base
of epinotumn regularly rectangular, one and one-third times as long as broad, its
posterior corners with two small, ercct, slightly recurved teeth, which are as long as
broad at their bases, its posterior border not marginate but, as in concava, passing
over into the sloping declivity, which is slightly longer than the base and feebly con-
vex in profile. Petiole and gaster shaped as in concava, but with the median pair of
spines of the former straight, when seen from the front, and not slightly curved in-
ward. Tibie distinctly constricted at their bases.

Shining; gaster smooth and polished. Mandibles finely striated and sparsely
and finely punctate; head, thorax, and petiole finely coriaceous or shagreened; the
clypeus somewhat smoother. Gaster very minutely and superficially punctate.
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Hairs and pubescence whitish, the former erect, very sparse, present only on the
tip of the gaster and posterior portion of venter; the pubescence very short and dilute,
delicate, and appressed, visible only on the sides of the thorax and on the clypeus and
appendages.

Black; only the palpi and insertions of the antenng reddish.

Described from a single specimen froin the stomach of a frog (Xeno-
pus miillert) taken at Niangara (Lang and Chapin).

This form is so close to concava André that it might be regarded asa
subspecies. It differs, however, very decidedly in the proportions of the
head and thorax, as shown in the accompanying figures, and is also
smaller (concava measures nearly 7 mm); the pubescence on the body is
much less developed and the legs are darker.

Fig. 73. Polyrhachis (Myrma) alluaudi Emery. Head,
thorax, and petiole of worker; after Emery (1891).

Polyrhachis (Myrma) alluaudi Emery variety anteplana Forel
Text Figures 73 and 74

A single worker taken from the stomach of a frog (Phrynobatrachus
perpalmatus) captured at Stanleyville (Lang and Chapin).

This variety, originally described fromn the same locality, differs
from the typical alluaudi by “the epinotum and its teeth being longer,
the pronotum flatter. The transverse mesoépinotal fissure is vertical,
very narrow and deep. The teeth of the epinotum are triangular,
slightly curved forward; the spines of the pronotum are less than twice
as long as their width at the base.”

The worker and nest of the typical form were described and figured
by Emery in 1892 from specimens taken by Alluaud in Assinie. I re-
produce the figures (Figs. 73 and 74) because of the peculiar and inter-
esting structure of the nest, which Emery describes in the following
words: ‘“The nest was found on a bush, 1.70 m. from the ground,
attached to the lower surface of a leaf. It consists of a single low-vaulted
chamber, with the entrance prolonged as a kind of chimney. Its walls
are made of rather coarse vegetable particles loosely glued together.”
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elliptical, their anterior orbits at the median transverse diameter of the head.
Mandibles feebly convex, with five acute, subequal teeth. Clypeus convex, carinate,
especially behind, the anterior border evenly rounded, entire. Frontal ares
very indistinct; frontal carinse very long and rather far apart, feebly sinuate, sub-
parallel behind. Antenna stout, the scapes only slightly enlarged and scarcely de-
flected at their tips, extending about one third their length beyond the posterior
border of the head. Thorax short, as high as long, the dorsal surface strongly carinate
laterally, the border deeply notehed at the pronounced promesonotal and meso-
épinotal sutures, especially at the latter. Pronotum very broad, without the neck
nearly twice as broad as long, decidedly broader in front than behind, at the anterior
angles with rather large, acute, triangular spines, which are flattened, diverging, and
fully as long as broad at their bases. The surface of the pronotum is feebly convex.
Mesonotum short and rather flat, more than twice as broad as long, narrower behind
than in front, where it is almost as broad as the posterior border of the pronotum;
its sides straight, but rounded at the corners. Epinotum extremely short, abruptly
sloping, the base and declivity being in the same plane, the former strongly convex in

front just behind the mesoépinotal suture, or fissure, which is much more deeply im-
pressed than the promesonotal suture. The posterior corners of the base bear acute,
slender, erect, recurved spines, which are fully twice as long as the diameter of their
insertions. The surface of the base is bluntly and longitudinally carinate in the
middle, the declivity feebly concave. Seen from behind, the base is distinctly broader
than long, a little broader behind than in front, with convex, arcuate sides; the
declivity, however, has concave and more feebly marginate lateral borders. Petiole
thick, very convex anteriorly and posteriorly, especially anteriorly, as broad as
high, its blunt upper border with four long, slender, acute, equidistant spines, the
outer pair distinctly longer than the inner and all directed upward and somewhat
backward, with their tips somewhat more strongly curved than their bases. Gaster
subglobular, very slightly broader than long, very convex above, the first segment con-
cave anteriorly for the accommodation of the convex posterior surface of the petiole.
Legs rather stout, tibie distinctly constricted at the base.

Shining; mandibles smooth, with rather coarse scattered punctures; clypeus,
cheeks, and anterior portion of front very smooth and shining; remainder of head
regularly and rather finely longitudinally rugose, with punctate interrugal spaces.
Pronotum and mesonotum above sharply and regularly longitudinally rugose, the
ruge on the former coarser than on the head, on the latter radiating backward from a
point in the middle of the anterior border. Base of cpinotum with very regular trans-



Prate 11

Temporary nest of the driver ant Dorylus (Anomma) wilverthi Emery, at Akenge.
October 17, 1913. This nest extended over 3.50 m. and could not be shown entirely
in the picture.
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Prate III

Army of driver ants, Dorylus (Anomma) wilverthi Emery, on the march near
Avakubi, October 22, 1909,
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PLate VI

Fig. 1. Dorylus (Anomma) nigricans Illiger, at Amani, Usambara, East Africa.
Army crossing a path. The workers earrying the brood pass between solid walls of
soldiers which, with their mandibles lifted and wide open, protect the main body of
the army.

Photograph by Dr. J. Vosseler

Fig. 2. Megayponera j'aalen; (Fabricius), at Avakubi, October 22, 1909. En-
trance to a nest, surrounded by a small mound of excavated earth, situated in a
deserted plantation. When dug up, five galleries were found to open into the single
aperture. On two occasions Mr. Lang observed from 30 to 40 pupa cases lying out-
side in the sun, near the entrance, with a few ants in steady attendance. There are
no true chambers in the nest, but the galleries for the pupa and larve are rather
wide. When touched, these insects sting before using the mandibles, which can even
pierce the thick skin of the hand. The columns of these ants contain relatively few
individuals and. when closely approached, break up at once, the members scurrying
nervously in all directions and making a stridulating noise.  After a minute or so
they reform the ranks and continue their march. They are great termite robbers, and
Mr. Lang counted as many as eight such insects held between the mandibles of a single
ant. They never opened the jaws to drop their prey, even when taken up with the
foreceps.
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PraTe VII
Pheidole saricola Wheeler, at Zambi, June 1915, This seed=toring ant works
chiefly during the night and early morning, forming columns in various directions to
forage. Near the entrances to the nests heaps of refuse are shown, consisting of seeds
and chaff, and often also of dead ant< and other inseets,
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Prate VIII

Myrmicaria enmenotdes subspecics opacivendris (Emery).

Fig. 1. Crescent-shaped craters of excavated earth at the entrances to nests in
level, hardened soil at Rungu, July 7, 1913. The ants usually burrow their galleries
after a heavy rain, either by day or night. The workers then busily carry out particles
of soil which they drop near the edge of the crater. Often the moist earth does not
roll down but sticks to the upper margin which thus becomes an overhanging crest.
The mounds in the photograph are of typical form, but some of the best are often
twice as high (5 to 6 em.). It is said that these craters suggested the shape of the
famous hairdresses of the Mangbetu tribe.

Fig. 2. Crescent-shaped crater at the entrance to a nest at Avakubi, October
22,1909. In this case it was not as true to form as those shown in Fig. 1 because the
entrances were placed near the base of a bush. The galleries showed many ramifica-
tions and extended 17 inches below the surface; but the whole nest, when exposed.
did not cover an area more than two feet in diameter. Most of the pupze were found
about the roots of the bush. These harmless and common ants also build subter-
ranean tunnels in various directions from their nest and make themselves noticeable
by their immediate appearance in great numbers around a piece of meat or dead insect.
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Prate IX

Myrmicaria salambo Wheeler. Low tree of the genus Protea from the Savaunsh
at Garamba, September 1912, on the buds of which this ant attends scale insects.

Fig. 1. A flowering branch of the tree.

Fig.2. Theentire treein its typical surroundings. This plant is a characteristic
element of the extreme northeastern Congo Savannah, on the divide between the
Congo and the Nile. It does not extend southwest of Faradje.
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Prate X
Cremalogaster (Alopogyne) depressa variety fuscipennis Emery, at Ambelokudi,
October 20, 1910.  Nest built of rather solid, brownish earton against the trunk of a
tree in the forest, a short distance above the ground.
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Prate XI
Crematogaster (Alopogyne) theta (Forel).
Fig. 1. Carton nest at Stanleyville, August 10, 1909, built on the trunk of a
tree, about 5 feet from the ground.
Fig. 2. Another nest of this species in the same locality, but of different shape
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Prate XI11
Cremalogaster (Atopogyne) theta (Forel), at Medje, June 13, 1914,

Fig. 1. Outside view of a carton nest made of vegetable matter of very
light gray or brownish color. The caterpillar shown on Plate XIII, fig. 1 was crawling
over the surface of this nest.

Fig. 2. Inside, cross-section view of the same nest. The white masses are the
brood (eggs, larvee, and pupae). The structure was 10.4 em. broad and 9.8 em. long
and attached to a small tree in the forest, about § feet from the ground. When dis-
turbed, the ants stream outside and let themselves drop upon the intruder.  Their
sting is painful and can be felt for many minutes afterwards,
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Prate X111

Fig. 1. Portion of the outer surface of the nest of Crematogaster (Atopogyne)
theta (Forel) shown on Plate XI1. In the upper right corner is seen a caterpillar that
was found crawling over the surface, its segmentation being visible at the time; but
when the creature stops and tightly adheres to the nest, its body becomes quite un-
noticeable as it then resembles one of the numerous protuberances of the formicary.

Fig. 2. Nest of Crematogaster (Nemalocrema) stadelmanni variety dolicho-
cephala (Santschi), at Kwamouth, July 14, 1914, This cone-shaped carton nest was
hanging in a tree, about nine feet from the ground. It was fastened to several small
branches in such a way that it moved about when the boughs were tapped with a
stick. The outside surface was quite rough and simulated crumpled up leaves that
cover one another like the shingles of a roof. The cellular structure inside was
irregular, with very thin walls, and a great many exits; larve were especially abund-
ant in the lower portion. It measured about 18 inches in length and 11 inches in
width at the top.
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Prate XIV

Crematogaster (Nemalocrema) stadelmanni varicty dolichocephala (Santschii, at
Bengamisa, September 27, 1914, Pensile nest of very hard, woody carton, resembling
that of certain termites in shape as well as in material, a fact usually making it im-
possible to tell from the outside appearance whieh insect inhabits it. The example
photographed was so fixed to several ereepers that it swaved in the wind about
twenty-five feet from the ground. It was approximately two feet long. The shape
and size of these carton nests vary greatly according to the location. Their inner
structure is irregular, the galleries and cells scemingly arranged without plan: larve
and pupa may be found anywhere throughout the formicary.
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Prate XV
Landscape in the Savannah near Niangara, May 10, 1913, showing numerous hil-
locks of Termes natalensis Haviland scattered over an almost treeless grass plain. The
ant Carebara osborni Wheeler lives in cleptobiosis with these termites.
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Prate XVI
Mushroom garden of A canthotermes militaris (Hagen) from a nest at Malela, July
6, 1915. The minute ant, Pzdalgus termilolestes Wheeler, had established its nest
close to the surface in the upper part of the termitarium (upper right hand corner:.
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Prate XVII
Fig. 1. Macromischoides aculeatus (Mayr), at Medje, May 1914. Two nests of
these small ants, built with loosely connected vegetable fibres between leaves.
Fig. 2. Tetramorium sericeiventre subspecies confinentis (Forel), at Zamb:,
June 30, 1915, Craters of white sand at the entrances to the nest of these ants.
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Prate XVIII
Tetramortum seligerum subspecies quarens Forel, at Niapu.

Fig. 1. . Regular ring-shaped craters of loose particles of soil constructed about
the entrance of the nest during the rainy season.  These ants are very common in
open places.

Fig. 2. Aspect of the entrance to the nest of the same ant during the dry season.
At that time the insects merely carry out débris and particles of soil without attempt-
ing to construct a crater.,
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Prate XIX
Plagiolepis (Anoplolepis) cus'odiens (F. Smith).
Fig. 1. Shore of the Atlantic Ocean a short distance north of Banana, showing

the narrow beach of white sand in the upper part of which the nests of P. custodiens
are excavated.
Photograph by J. Bequaert
Fig. 2. Nest of P. custodiens in the sandy beach of the Atlantic near Banana,
August 1915,
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Prate XXI
Fig. 1. Carton nest of a termite about five feet from the ground; deserted by its
builder and now occupied by a colony of Camponotus (Orthonotomyrmez) vividus (F.
Smith); near Malela, July 7, 1915. The structure was established around the stem
of a sapling in swampy woods.
Fig. 2. Interior of the same nest, showing the chambers excavated by the ants
in the termitarium.
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Prate XXII1

Fig. 1. Craters of white sand at the entrances to the subterranean nest of
Camponotus (Myrmosericus) rufoglaucus subspecies syphar Wheeler, at Zambi,
June 30, 1915.

Fig. 2. Nest of Polyrhachis (Myrma) laboriosa F. Smith, at Niangara, November
1910. 1t was built in a fork of a bush in a cluster of fine twigs, and consisted of old
vegetable fibres and leaves fastened together. It was extremely light since no soil en-
tered into its construction; dark gray outside, brown inside. Though the nest was
somewhat damaged therc were apparently many exits, When disturbed, the
ants made a rattling noise by striking the nest with their gaster; at the same time
they emited considerable quantities of formic acid. bending their gaster forward be-
tween the legs.



Prate XXIIE
Nests of Polyrhachis (Myrma) gagales F. Smith, excavated in sandy soil at Zambi.
June 30, 1915.
Fig. 1. Craters of white sand surrounding the entrances from which the grass-
stalks have been cut away.
Fig. 2. As the nest appeared before the vegetation was removed,
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III.—THE PREDACEOUS ENEMIES OF ANTS

By J. BEQUAERT

The various means by which Nature prevents an excessiveincrease of
the species not only forms in itself an interesting chapter of ecology,
but its study is also of great importance in.an understanding of the true
meaning of Natural Selection. In the case of ants it has been contended
that they are better defended than other insects against the attacks of
predatory animals. Poulton! evidently takes this for granted when he
considers that ants, together with wasps, are among the favorite models
for “mimicking’’ insects and other arthropods. These ant-like arthro-
pods, having acquired by Natural Selection their resemblance “to the
aggressive, abundant, and well-defended ants,”” would according to this
theory escape many of the attacks of their deceived and disgusted
predaceous enemies. Though the evidence presented in the following
pages is still very fragmentary, I trust the reader may easily conclude for
himself to what extent such resemblances, which, in some casesat least,
can hardly be doubted, have a real protective value. There is certainly
little or no evidence to show that, as the theory is often expressed, ants
are unpalatable to most insectivorous animals and are merely eaten
accidentally or ‘‘during, the time in which young birds or other animals
are learning what to eat with impunity and what to reject.””?

Another consideration of interest is the relative efficacy of parasitism
and predatism in acting as a check on the reproductive power of the
species. This point has been profusely discussed, and the argument has
frequently been made that parasitism is in this respect of foremost
importance. It must, however, be kept in mind, that, while we have
been very completely and steadily informed of the activities of parasites,
predatism has been much less investigated. It is not my intention to
go further into this question; but I think a rather conservative view will
be to consider that ecto- and endoparasites, while working all the time,
though affecting only a small number of individuals at once, constitute a
more regular check to the increase of the species. . On the other hand,
predatory enemies as a rule destroy large numbers of individuals at a

. 1Poulton, E. B., 1808, 'Essays on evolution,’ (Oxford), pp. 252-261. See also Jacobi, A., 1913,
Mimikry und verwandte Erscheinungen,’ (Braunschweig), pp. 95-114; Marshall, G. A. K, 1902, ‘ Five
yearw' ;{servntions and experiments (1896—1801) on the bionomics of SBouth African insects, chiefly
directed to the investigation of mimicry and warning colors,” Trans. Ent. S8oc. London, pp. 287-584,
Pls. 1x-xx111; McAtee, W. L., 1912, * The experimental method of testing the efficiency of warning and
eryptic coloration in rotectins animals from their enemies,’ Proc. Acad. Nat. Sci. Philadelphia, pp.
281-364; Pocock, E. lp. 1911, *On the tability of some British insects, with notes on the significance -
of mimetic resemnblances.’ Proc. Zool. . London, 11, pp. 809-868. .

*H. C. McCook (1890, ‘ American spiders and their spinningwork,’ IT, Qa 357-365) has fully dis-
cussed the possibility of ant-mimicking spiders having arisen by means of Natural Selection, either to
enable them to more readily obtain their food or to protect them from natural enemies.
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time, but only at intervals. They are also apt to make their influence
more felt when their prey for some reason or other suddenly multiplies
on an exceptional scale. Professor Forel’s aphorismic statement that
‘‘the most dangerous cnemies of ants are always other ants, just as the
worst enemies of man are other men,” may be true in a general way for
temperate regions, where ants are not superabundant and lead a rather
inconspicuous life, but it can hardly be applied to the tropics. Ants, it is
true, attract comparatively few of the predaceous arthropods, against
which they are very effectively armed. They form, however, a consider-
able portion of the diet of many reptiles, amphibians, birds, and certain
insect-eating mammals, some of these vertebrates being almost exclu-
sively myrmecophagous. It may be further mentioned that many of
these predaceous animals by no means confine their attacks to the
smaller, more timid species of ants, but rather prefer the large-sized,
powerfully defended members of the ponerine and doryline groups.

The information contained in the following pages is based to a con-
siderable extent upon examination of stomachs and pellets of predaceous
animals in the wild state. I fully agree with Swynnerton that these
sources of information are most valuable with regard to the general
preferences of a predaceous animal, the insects it usually feeds upon and
on which it for the most part “fillsup.” But I also believe with the same
author that a knowledge of its detailed preferences must come in the
main from continuous observation of individual wild animals and from
special experiments both in nature and in captivity. The experimental
method has been used with mnuch skill and care by Swynnerton! to test
the palatability of butterflies and its bearing on the efficiency of cryptic
form and coloration. Miss A. H. Pritchett? has also published the re-
sults of a number of experiments with lizards and various insects,
including ants, that possess protective, mimetic, and warning colors or
that have some disagreeable characteristics which in a measure are sup-
posed to prevent their being devoured by insect-eating animals. Such
investigations with ants and their natural enemies should be extended
and could not fail to add considerably to a better understanding of
predatory habits.

18wynnerton, C. F. M., 1919, 'Experiments and obecrvations bearing on the explanation of form
and colouring, 1008-1913,’ Journ. Linn. Soc. London. Zool., XXXIII, No. 224, pp. 203-385. See also
Poulton, E. B., ‘The expcmncnml proof of the protective 'value of colour and markings ininsects in
reference to their vertebrate enemies.’ Proe. Zool. Soc. London, 1887, pp. 191-274: Dabl, F,, 1913,
‘Vergleichende Physiologie und Morphologie der Spinnenticre unter besonderer Berﬁckslchtmu der
Lebensweise,” (Iena), I, vi+4-113 pp.;  Heikertinger, F., 1919, ' Die metdke Myrmekoidie. Tataac!
material gur Lorung des .\hmlkr\’problema. Biol. Zonlrabll XXXIX, &1;1 85-102; Dahl F., 10"1
‘Thuschende Aehnlichkeit mit Bienen, Wespen und .-\mcxson, Naturw. Wochenachr.,, N. F., )Lk. Pp.
70-75,

Pritchett, A. H., 1803, ‘Some experiments in feeding lizards with protectively colored insects,’
Biol. Bull., V, pp. 271-287.
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ARTHROPODS

In the following account I shall consider only the arthropods which
prey on ants without entering their nests; the nidal synechthrans, or
carnivorous inmates of ant nests, are better studied in connection with
true ant guests, though they may in some cases have been derived from
outside marauders. Neither have the predaceous activities of ants
towards other ants of the same or of different species been considered
here. ,

Ants are comparatively immune from the attacks of predaceous
arthropods, being themselves usually well provided against such enemies
with offensive, defensive, or repulsive weapons. They nourish, however,
a host of parasites and commensals belonging to almost every group of
arachnids and insects, but these fall outside the scope of the present
account. It must be admitted that, with the exception of certain of the
most striking cases, such as ant-lions, but little attention has been paid
to ant-hunting arthropods.

Arachnida

Ants do not often fall a prey to spiders and their relatives, except
in the winged phases during the short period of the nuptial flight when
large numbers of them perish in spider webs. The cautious ways of
most worker ants make them a difficult game for terrestrial arachnids
and in the larger forms the sting is an effective weapon against the attack
of the soft-bodied spider. At one of the meetings of the Entomological
Society of London, Poulton exhibited a spider and its prey taken at Itigi
(former German East Africa) by Carpenter, the specimens being accom-
panied by the note: ‘“Spider seen coming out of a nest of Megaponera
bearing one feebly struggling, upside down in its fangs. Caught in a box
the spider settled down to feed on the ant.””! Poulton comments upon
the remarkably small size of the spider as compared with its victim, which
is one of the largest of African ponerine ants.

Certain terrestrial spiders of the Old World genus Zodarion Wal-
ckenzr (=Enyo Audouin) are true ant hunters. “The Zodarion,”
says E. Simon,? *‘ which I have observed in southern Europe, live at the
expense of the ants and settle in their vicinity. They make neither snare
nor web to stop their prey, but during their hunting hours they roam
about the formicaries and mix with the long rows of ants, going from one

11918, Trans. Ent. Soc. London, (1917), Proc. p. Ix. )
11893, ‘ Histoire naturelle des araignées’, (Paris), I, pt. 2, pp. 434-435. See also Simon, E., 1874,
‘Les Arachnides de France,” (Paris), I, p. 242; van Hasselt, A,, 1891, Tijdschr. v. Ent., XXXIV,
p. rxxiv-xxxvi; Krausse, A, 1913, *Eine Spinne (Zodarium nigriceps Sim.) an den Abfallplitzen der
g‘rnteameiaen auf Sardinien,’ Areh. f. Naturg., LXXIX, A, Heft 9, pp. 66-67.
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to another and unexpectedly seizing feeble individuals, or such as are
hurt or hampered by too heavy a burden. When the spider has caught
its prey, it drags it aside, near its own abode; this is always surrounded
by remains which leave no doubt as to the nature of its diet. These
observations relate to Z. elegans and nigriceps E. Simon which, in south-
ern France, Sardinia, and Corsica, live at the expense of the ants of the
genus Atta” (= Messor Forel).

. Many other terrestrial spiders are probably to some extent myrme-
cophags. Such is the case, for instance, with Celotes atropos Walckener,
which was observed in the act of capturing ants by Wasmann! in south-
ern Germany. According to H. Lebert,? Dysdera erythrina Latreille, in
Switzerland, constructs its tubular silk tent near ant hills, or sometimes
even in the middle of ant nests, and plays great havoc with these insects.

E. Wasmann® and H. Schmitz* describe the skill with which the
‘“‘gallows-spider *’(Theridion triste Hahn) of western Europe preys upon
the blood-red ant (Formica sanguinea Latreille) and related species.
This spider spins no web, but lies in wait on a low plant for foraging
worker ants: suddenly it drops from its lurking place on to an unsuspect-~
ing vietim passing below. Then, quickly rendering the ant helpless by a
few threads entwined around the body, the spider hoists its prey up to
the plant as to a gallows and fastens it there. ‘The sucked bodies of the
ants are left hanging from the plant, either singly or in groups of two or
three. Here again, thereis a strange disproportion between the large and
fierce worker ant and the small, soft-bodied, feebly armed spider.

Another European species, Theridion ripartum (Blackwall), was
observed by Henking® feeding chiefly on the workers of Myrmica lzvi-
nodis Nylander. This spider spins an irregular web between leaves and
branches a short distance from the ground; in the middle of the web is
woven a conical tent of silk, closed above, open below, and densely
covered on the outside with bits of earth and remains of insects. A
number of oblique or vertical sticky threads connect the whole structure
with the ground and serve to entrap the ants. If a worker Myrmica
happens to touch one of these snares with the antenne or legs, its frantic
efforts to get loose attract the attention of the spider hidden in her tent;

(?uoted by van Hasselt, A., 1892, Tijdschr. v. Ent,, XXXV, p. xxii. 1nthe same periodical (1890,
XXXTII, pp. 212-214), van 'Hasselt gives an account of European spiders associated with ants, includ-
ing those that have been found inside formicaries.
11877, \Teue Denkschr. Schweiz. Naturf. Ges., XXVII Abth. 2, p. 33.

31898, * Ameisenfang von Theridium triste Hahn, Zool Anzeiger, XXI, p;;] 230-232.

41916, ‘De Nederlandsche mieren en hasr gasten,’ Jaarb. 1015 Natuurh. Genootach. Limburg,
Maastricht, pp. 11(}—111 (of separate).

*Henkin . 1886, ‘Naohrungserwerb und Nestbau von Theridium riparium (Blackw.) Thor.,
Koermos, \\%II pp. 1-11.
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she at once rushes to the thread pulled by the ant and tries to drag her
intended victim into the air; if the ant succeeds in holding fast to the
soil, the spider runs down the thread, throws some additional silk on her
prey, which sooner or later loses its grip and is then quickly dragged up
and entangled in the irregular maze above.

In his account of the agricultural ant of Texas, H. C. McCook!
writes:

The only other natural enemies of [Pogonomyrinex] barbatus, so far as observa-
tion has yet determined, are the spiders. There is a Iarge theridioid (Theridion linea-
mentum McCook =T. lineatum Hentz) who is especially destructive of these ants. 1
found her nest established upon the grass-grown disks in the followingmanner: several
stalks of the Aristida were bent over near the top, or midway of the spire, and firmly
bound together by silken cords. Within this tent and just below the apex, the strong
snare of right lines (retitelarian) was fixed, in the midst of which the spider hung in
the usual inverted position. The ants are constantly climbing the grass-stalks for
purposes which I could not divine. . . . They thus become entangled in the snare
and fall victims to the watchful aranean. It is not impossible that the spider, whose
snare sometimes hung quite near the ground, swings down and seizes the ants as they
pass through the tent. Their dry shells might be seen clinging to the threads, or the
vet warm bodies trussed up and swathed for food. Under one of these tents I picked
up a small ball of six or eight ant skeletons rolled up and tied together just as they
had been cast out of the snare.

Coleoptera

One might expect that certain of the predaceous members of this
order, both larval and adult, occasionally capture ants, though this
kind of prey is often carefully avoided. Adult tiger-beetles (Cicin-
delide) have been seen catching ants. Wasmann? mentions the fact
that in the vicinity ot Para, Brazil, the columns of the leaf-cutting saiba-
ant (Atta sexdens) are often attacked by Megacephala (Tetracha) rutilans
J. Thomson. Chitty, in England, observed Cicindela campestris hold-
ing a Myrmica rubra inits jaws:

I thought the ant was struggling, for it was alternately right inside the mouth
of the beetle and then nearly out, but I think this was really the mode adopted by the
heetle in devouring its food. Finally the mesothorax and spiny metathorax were
ejected from the mouth and also the shell of the abdomen, which had been sucked
empty. The rest of the ant was apparently consumed, but possibly it was only the
rontents of the abdomen that were really eaten.

The larvee of the tiger-beetles are very voracious and fierce. They
live in deep, tube-like holes which they burrow more or less vertically

11879, * The natural history of the agricultural ant of Texas,’ (Philadelghia). p. 203.
Quoted by Horn. W, 1908, ‘Genera Insectorum. Fam. Carabide, Subfamily Cicindcling,” p. 10.
:Chitty, A. J., 1904, * Cicindela campestris feeding on Myrmica rubra,” Ent. Record, XVI, p. 206.
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firmly held by the loop around the thorax or behind the head, the loop
thus taking the place of the ant-lion’s jaws. Many years ago a similar
funnel-burrowing fly larva was discovered by Prof. J. H. Comstock in
the Sierra Nevada, California, but could not be reared to the adult stage.
Prof. W. M. Wheeler has recently been more successful in obtaining the
flies of these larvee, thus adding a second, North American species to the
genus Vermileo.! He states that the larva is in behavior and structure
very similar to that of V. vermileo, and that it also traps in its pitfalls
small insects, especially ants.

The adults of the allied genus Lampromyia are very distinct in their
greatly lengthened, slender, stiff probosecis, but the larve differ only in
minor details from those of Vermileo. P. Marchal? has written an inter-
esting paper on the habits of Lampromyia pallida Macquart (= L. miki
Marchal), of which he discovered the funnel-burrowing larva near Tunis. -
Three other species have been described in this genus: L. cylindrica
(Fabricius) from Northern Africa and Spain, L. canariensts Macquart
from the Canary Islands, and L. sericea Westwood from Damsaraland.
During my stay at Algiers in June 1910, I had the good fortune to
observe rather closely the larve of a species of this genus, probably
L. pallida. They were found in numbers on the outskirts of Mustapha
Supérieur, along the highway to Blidah, in the suburb of Colonne Voirol.
Wherever the soft sandstones of the road banks happened to be excavated
or weathered into miniature caves, one was sure to find the dry, powdery
dust beneath the shelter ot the overhanging rock fairly dotted with
the funneled pits of Lampromyia. At that season adult flies were fre-
quently seen resting on the rocky ceilings of the excavations. 1 found
that the most common victims of these larve were workers of the little
Tapinoma erraticum (Latreille).

Robber-flies (Asilidee) are occasionally observed sucking the juices
of winged ants, but I am not aware that they ever attack the workers.

Certain tropical muscid flies of the genus Bengalia have developed
predaceous habits quite unique among the calyptrate Muscoidea; they
are frequently found on roads and in clearings hunting for soft-bodied
insects after the well-known manner of robber-flies. Attention was first
called to these peculiar habits by Nangle® in India and E. E. Green* in
Ceylon; in both cases the flies, Bengalia obscurepennis (Bigot), were

iWheeler, W. M., 1918, ‘' Vermileo comatocki, new species, an interesting leptid £y from Californis.’
Proc. New I‘Ingland Zool. Club, VI, pp. 83-84.

2Marchal, P.. 1897, ‘ Notes d'entomologie biologique sur une excursion en Algérie et en Tunisie.
Lampromyia H:In no\ species; (Cécidies,” Mém. Soc, %ool France, X, pp. 5-23, Pl. 1.

31805, Journ. Bomhn\ Nat. Hist. Roc., XV], No. 4, p. 747

41906, Spolia Zeylanira, 111, p. 220; 1907, ibid., TV, pp. 183-184 (the fly is here called Ochromyia
Jefuna F). Poulton, Trans. Fm Soe. lnndon 1906, p. 3 4.
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hunting winged termites flying at night. J. W. Yerbury saw the same
species ‘‘trying to take her burden from a large ant (Lobopelta species).”
F. W. Thomson made the following observation with regard to the Indian
B. jejuna (Fabricius): “I always noticed specimens of this species on the
ground, or on a stone or leaf near an ant’s nest. On watching, I saw
them swoop down on any ant carrying an ‘egg’ or larva, take it from the
ant, carry it away a short distance and proceed to suck it.”! Bengalia
latro de Metijere, in Java, lurks in the neighborhood of the columns of
Pheidologeton diversus (Jerdon); when a worker ant comes along carry-
ing its prey, the fly dashesinto the moving ant column, quickly steals the
prey from the carrier, and returns to its perch where it devours its catch
at leisure.? Lastly, G. R. Dutt, in his entertaining ‘Life Histories of
Indian Insects,’® writes of Monomorium indicum Forel as follows: ““One
morning I observed the inmates of a nest marching out with young ones.
Close to the nest was sitting a muscid fly (Ochromyia species) which
attacked from time to time the larve and pupz that were being carried
by the workers. The fly never snatched the victim from the grasp of
the ant, but simply ‘licked’ it from its place with the proboscis, which
when withdrawn left the larva or pupa quite shrivelled up.”

The African Bengaliz evidently have much the same habits as their
Indian congeners. According to W. A. Lamborn,® Bengalia depressa
(Walker), in Southern Nigeria, regularly follows the marauding armies of
Dorylus nigricans, to rob them of their prey. On one occasion the whole
performance was closely watched and described as follows:

I soon saw three or four of the muscids flying about the moving column and
occasionally settling near it, sometimes on the ground quite close to the ants, some-
times on a blade of grass, stone or other raised object. Such as settled on the ground
were extremely alert, and being able to run rapidly, never allowed any ants to ap-
proach any nearer to them than about a quarter of an inch. When, as frequently
happened, any ant made a little circuit away from the main body, a fly would generally
pursue it at a distance of about half an inch, but backing away directly the ant turned
towards it. Other flies, having rested motionless a few minutes, flew up and poised
themselves on the wing over the ants, but, immediately the drivers realized their
presence and stretched out towards them with widely opened mandibles, flew again
to a place of rest. Eventually I saw a muscid stalking a minor ant which had strayed
from the main body ecarrying a pupa in its jaws. Suddenly the fly rushed forward,

and it must have driven its proboscis, which seems to me armed with strong bristles,
into the pupa, for the ant was brought to a standstill with a sharp jerk. Then ensued

1 H corded by Poulton, 1014, Trans. Ent. Soc. London, (1913), Proc.. pp. exxviii-exxix.

xﬁb;m;f%li liegl(), * Pheidologeton diteraua J(»‘rd_on und eine myrmeceophile Fliegenart,” Tijdschr. v.
Ent., Lir1, pp. 328-333. Meijere, J.C. H. de, 1910, ' Ueber drei von Jacohson auf Java bei Pheidologeton
dirervn Jerdon beobachtete Fliegen,’ ibid., Liit, pp. 336-340.

11912, Mem. Dept. Agric. India, Ent. Ser., IV, No. 4, p. 251.

41914, Trans. Ent. Soc. London, (1913), Proc., pp. exxv-cxxviii.
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a tug-of-war between ant and fly fastened on at opposite ends of the pupa, but neither
had the advantage till, as it seemed to me, the ant must have got annoyved and loosen-
ing its hold rushed towards the fly, which of course instantly flew off with the pupa,
and this it proceeded to suck on the ground about a foot away from the ants. It
allowed me to get quite close before tuking to the wing with its prey, and it settled
again two or three feet further off and became so preoccupied with its meal that it fell
an easy victim to my net. I then carefully watched a fly hovering over the ant column.
It suddenly swooped down and rose instantly with an ant pupa, with the driver that
had been carrving it still hanging on, fixed to its proboscis. The fly carried this
burden for about a foot, then dropped it and alighted on the ground near by. The
ant started to run away with the pupa, but the fly pursued it, again impaled the pupa
and started a tug-of-war with the ant. Neither side had any advantage, and then
the fly rose again about three feet into the air with the pupa and ant and after a flight
of about eighteen inches let them fall. The ant being discomposed by this procedure
let go of the pupa, and no sooner had it done so than the fly seized it and, flying off
with it triumphantly, settled near by and proceeded as in the previous case to suck
the prey. This onc again fell easily to my net, so that the flies are evidently keenly
alert only when in the immediate vicinity of the ants. Isubsequently noticed that the
Diptera seemed to have certain preferences in regard to their prey, for I repeatedly
noticed one poised over the ant coluinn make an unsuccessful swoop and then fly,
keeping level with the ant carrying the particular object which it had missed, making
occasional rushes in an endeavor to secure it. Those I took had obtained ant pupe,
but I am sure they take other things from the drivers, probably portions of dead
insects.

Further observations by Lamborn! in East Africa have shown that
the Dorylina are by no mecans the only species of ants favored by the
attentions of the African Bengaliz. At Lindi, former German East
Africa, a female B. peuhi Brauer and v. Bergenstamm was observed
alighting near a column of Crematogaster castanea Smith which was
passing up and down a baobab trce; the fly made various attempts
to rob some of the ants of their food, tiny fragments of bectles; it
was very alert, retiring immediately when any stray ant happened to
come its way. Bengalia gaillardi Surcouf was seen in the same locality
stealing food carried to the nest by workers of Pheidole liengme? Forel,
Camponotus species, Leptogenys stuhlmanni Mayr, Prenolepts longicornis
(Latreille), ete.; at Daressalaam this fly was watching for similar pur-
poses the home-coming Plagiolepis custodiens (F. Smith).

The genus Bengalia is restricted to the Old World tropics and be-
longs in the Calliphorin®. 1t differs conspicuously from the other mem-
bers of this group in the structure of the proboscis, which is rigid, chitin-
ized, strongly toothed at the apex, directed forward, and evidently

11920, Trans. Ent. Soc. London, (1919), Proc., pp. li-lviii.
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Fifty-one specimens of this interesting genus were taken hovering over the front
ranks of a moving army of ants, in a cafefal at Paso de Telayo, during the last hour or
two of daylight on March 29. In company with them were numerous specimens of
Hyalomyia and some other small tachinids. The ants have been determined by Mr.
Theo. Pergande as Eciton foreli, Mayr. . ! The column of ants was about 15 feet
wide and 25 feet long, and moved slowly but surely in a straight line through the
cafetal, swarming rapidly over the thick covering of dead leaves, branches, and other
obstructions that strewed the ground under the coffee-trees. The specimens of
Stylogaster hovered continually over the ants, now and again darting at them, with-
out doubt for the purpose of ovipositing in their bodies. During the whole three
months of my collecting in this locality, I saw not a single specimen of Stylogaster
at any other time, but on this occasion, during the short time that I had before dark
overtook me, I succeeded in capturing fifty-one specimens, by sweeping closely with
the net over the front ranks of the ants.

From the accounts quoted above it is evident that both Bates and
Townsend base their conclusions on mere surmises, since neither of them
has succeeded in finding the eggs. Their observations merely show that
Stylogaster is in some way associated with the columns of driver ants,
though it is by no means certain that this is true for all the members of
the genus. Some of the North American species are found as far north
as Illinois and New York, in regions where foraging ants are altogether
absent. Yet it is possible that the African species of Stylogaster are
associated with the columns of the Doryline.? G. D. H. Carpenter, in
Uganda, in his description of the frantic efforts made by cockroaches to
escape from the columns of Dorylus, remarks: “I twice saw, hovering
over these cockroaches, and occasionally suddenly pouncing down
(apparently for the purpose of ovipositing) several of a small long-bodied
insect—it might have been a dipteron or an ichneumon, but the hover-
ing and darting flight suggested rather a syrphid. It was so extra-
ordinarily active that I failed to catch it.”?

In a recent account of his observations on army ants in British
Guiana, Wheeler* observes that although he saw Stylogaster on several
occasions accompanying the advancing armies of Eciton burchellii and
darting at the ants or even at open spaces on the ground, there was
nothing to convince him that these flies were ovipositing. Once he came
upon a swarm of both sexes of Stylogaster hovering above a spot where

1According to Wheeler, n synonym of Eciton burchellii Westwood. .

'Dr. H. Brauns, of Willowmore, wrote me recently as follows: * Stylogaster habe ich seiner Zeit
einige Male in Westafrika (Cameroon. Gahoon) beobarhtet. Die Thiere ficlen mir dadurch auf, dass
sie wie Falken (iber Anomma Ztigen schwebten. In welchen Zusammenhang sie mit den Doryliden
stehen, weiss ich nicht. Dass sie thre Eier auf dem Raube von Doryliden, den diese mit sich schleppen,
ablegen sollten ist knum anzunehmen, da dieser alsbald verzehrt oder verfGttert wird.” (Letter of
June 5, 1920). I have collected oue of the North American species (Stylogaster neglecta Williston) on
flowers of Clethra alnifoliu, Monarda clinonodia, Helianthus strumosus and Eupatorium purpureum.

21915, Trans. Ent. Sor. London, (1914}, Proc., pp. cviii-cix.

41921, Proc. American Ac. Arts Sei., Boston, LVI, p. 206,
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Tracheloides Aug. Morawitz (of which Brachymerus Dahlbom and
Fertonius Pérez are synonyms) is regarded by Xohl in his able Mono-
graph of the Palearctic Crabronin! as a species-group or subgenus of
Crabro Fabricius. Only the two species mentioned above are known;
they possess a large, much thickened head, with thefacestrikingly broad
below, a peculiarity evidently adapted to their ant-hunting habits,
since it makes the jaws.with which they seize the ants much more power-
ful than is usual among species of Crabro. Indeed, most other members
of this extensive genus prey on rather soft-bodied and harmless insects,
chiefly Diptera.

3.—Aphilanthops taurulus Cockerell. Ainslie? found this philanthid
wasp preying on the workers of Pogonomyrmez barbatus subspecies
rugosus Emery in New Mexico.

4.— A philanthops frigidus (F. Smith). This interesting species of
eastern North America has been very completely investigated by
Wheeler® near Boston. Curiously enough, it selects only fertile females,
or queens, of ants to provision its nests and seems to restrict its attacks
to various species of the genus Formica (Formica fusca Linngus and its
variety subsericea Say; F. pallidefulva Latreille subspecies nitidiventris
Emery; and F. neogagates Emery). It forms colonies of from thirty to
sixty nests, located in open patches, roads or clearings in woods. The
burrow descends with a very steep slope to a depth of six to eight inches,
where it terminates in a small cell, there being two or three other cells
on the sides. The Formica queens are captured during the short time of
their nuptial flight, before they have lost their wings, and are merely
stung and paralyzed. The wasp does not mutilate or malaxate her
victims, which still move their palpi, legs, and antennz either spontane-
ously or when touched, for several hours or even for a few days after
they have been captured and placed in the nest. The wasp carries the
ant under her body, supporting it by means of her middle and hind legs
and holding its antenn in her mandibles. Having dragged the ant a
few inches into the burrow, she proceeds to cut off its wings, usually very
neatly, although the stubs she leaves attached to the body are a little
longer than in queen ants that have deilated themselves; more rarely
the wasp simply gnaws off the tips or apical halves of the wings.
Wheeler believes that cach female Aphilanthops secures several queen
ants, usually five to seven, often belonging to more than one species, and

1Kohl, F, F., 1913, *Die Crabronen der paliarktischen Region,” Ann. Naturh. Hofmus. Wien,
XXIX, pp. 1-453, Pls. 1-x1v. .

3Ainslie, C. N., 1909, ‘ A note on the habits of 4 phidanthops,” Canadian Ent., XLI, pp, 99-100.

sWheeler, W. M., 1913, * A solitary wasp (Aphilanthops frigidus F. Smith) that provisions its nest
with queen ants,” Journ. Animal Behavior, 111, pp. 374-487.
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stores them in two or three cells, from which they are taken as needed to
feed a single larva. “The egg is evidently laid on an isolated ant which
the mother wasp cuts in two in order that the larva may gain access to
the nutritious contents of the thorax and gaster. Then the other ants are
taken from storage and brought to the larva one by one as they are re-
quired, till all are consumed and the larva is ready to pupate.”

Aphilanthops Patton is a strictly Nearctic genus of fossorial wasps,
of which eleven species have been described, mostly of the western United
States. It is highly probable that all will prove to be ant hunters, and
an interesting field of study is here open to the myrmecologist !

The prey of Polybia sculellaris (White), a social wasp of southern
Brazil, consists mainly of winged termites, which arestored whole in the
nest, often by the hundreds; but occasionally this wasp collects winged
male ants too. In one case about a hundred males of Dorymyrmez
pyramicus (Roger) and a few other male ants were found in its nest.?

AMPHIBIANS®

The diet of many amphibians consists almost exclusively of various
‘arthropods. Only living and moving prey is devoured; dead or motion-
less food has little or no attraction for them. In the frogs and toads the
tongue, attached in front and free behind, is often the chief organ used in
seizing the food, being thrown out with lightning-like rapidity; it is soft,
extensile, coated with a glutinous secretion, and adheres firmly to the
prey, which is swallowed whole. The teeth, when present, are used
only for catching and holding the prey; they are absent in many genera.
Digestion is very rapid. The American toad, Bufo americanus Hol-
brook, for instance, feeds continuously throughout the night, except
when food is unusually plentiful; in twenty-four hours it consumes a
quantity of insects equal to about four times its stomach capacity. In
other words, the toad’s stomach is practically filled and emptied four
times in each twenty-four hours.?

tThe species of the genus Microbrmber store dend insects in their nests, a very unusual procedure
among ceous wasps; they can occasionally be seen collecting dead ants that have been thrown out
at the entrance of ant nests. Sec Parker, J. B, 1917, Proc. U. 8. Nat. Mus., Ll[ pp. 134-141.
ws_’gumum E., 1887. ‘Beutcthiere von Polybu ‘scutellaris (White) Sauss.,’ Zool. Anzciger, XX, pp-
9
'} am under great obligation to Mr. C. L. Camp for valuable suggestions on the subject of ants as
food of batmchlaml and reptlles
sKirkland, A. 1904, ‘ Usefulness of the American toad,” U. S. Dept. Agric. Farmers' Bull. No.
198. p. 6; repnnted “with chanxw from Bull. 46, Hatch Exp. Stat. \ml!;)em Mass., 1897, pp. 1-30,
Pi. 11. See also Ritchie, A. S, 1860 ‘The toad as an emomolnmut Canadian Naturalist, N. 8.,
. 174-178; Garman H., 1901 *The food of the toad," Kentucky Agric. Exp. Stat. Bull. 91; Hodge.
. F.. 1898, *The common toad,’ (Worceater, Mass.); Storer, T. 1., 1914, ‘The California toad. An
economic asset,” Univ. California Journ. Agric., 11. pp. 89-91: Muns, P. A., 1920, * A Study of the food
habits of the lthacan species of Anura during tmnaforn.muon Poniona Journ, Ent. Zool., XII, pp. 33-56.
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Toads and frogs being more often scen while in search of good, the
stomach contents of specimens in collections are frequently little or not
at all digested and can then be easily identified; many insects with
hidden habits may thus be obtained. Amphibians are in this respect
of very great help to the collector of ants.

Numerical data relating to the food of these animals has not often
been published, even for the species of temperate regions. Perhaps the
most complete records of the kind are those in H. A. Surface’s ‘Report
on the economic features of the amphibians of Pennsylvania.”t From this
paper it may be seen that, while almost all salamanders, toads, tree-
frogs, and frogs occasionally eat ants, these insects constitute an import-
ant item in the diet of certain species.

Food of Certain Amphibians in Pennsvlvania (Surface)

‘Number of|

I Stomachs [Number of]__

| with Specimens l\mpber of Po;centage

Recogniz- | Eaten Ants of Ants

| able Food

I
Plethodon cinereus (Green) l 260 583 182 30

“ glutinosus (Green) I 125 367 63 17

Desmognathus fusca (Rafinesque) | 235 378 33 8
Bufo americanus Holhrook 52 150 i 20 13

Kirkland’s paper referred to above contains the result of an examina-
tion of 149 stomachs of toads (Bufo americanus Holbrook) in Massachu-
setts; in this case 19 per cent of the total contents were ants; the
percentage was higher in May, when ants formed 23 per cent of the food
and were present in 70 per cent of the stomachs.

The Texan robber frog, Eleutherodactylus latrans (Cope), a land
animal of secretive and nocturnal habits, probably feeds extensively on
ants. J. K. Strecker? mentions that ‘“the stomach of one example con-
tained the elytra of a ground beetle and the remains of many spiders and
ants.”

True trogs of the genus Rana take very few or no ants, at least
in North America, though, as may beseen below, thestomachs of certain
of the African species contain a fair proportion of these insects, mostly
in the winged phases. Surface, in Pennsylvania, found few o1 no ants in
Rana, and this result is confirmed by C. J. Drake’s very extensive study

11913, Zool. Bull. Div. Zool. Pennsyivania Dept. Agric., I1I, Nos. 3 and 4, pp. 134-147.
21910, Trans. Ac. Sci. St. Louis, XI1X, No. 5, p. 82,



288 Bulletin American Museum of Natural History [Vol. XLV

Enough is known, however, to make it certain that these animals are of
prime importance in this respect.

While studying the amphibians of the Lang and Chapin collection,
Mr. G. K. Noble, Assistant Curator of Herpetology at the American
Museum, dissected the stomachs of a large number of specimens and has
turned their contents over to me for identification. The results of these
examinations will be published in detail in Mr. Noble’s report. From the
point, of view of the myrmecologist they were of great interest, yielding
a large number of remarkable forms; eighty different species, subspecies,
and varieties were obtained in this way and, of these,forty werenot other-
wise represented in the collection upon which Prof. Wheeler’s report is
based; seventeen of these forms were new to science. Many of the ants
found in the stomachs of amphibians are in an excellent state of preserva-
tion; others are considerably improved by a thorough cleansing with
caustic potash. Future collectors in tropical countries are urged never
to neglect this novel manner of increasing their material.

In the table below, I have condensed the results of the examina-
tion of 308 stomachs of the eleven species of Congo frogs and toads which
apparently show a decided preference for ants; for five of these species
ants constitute about 50 per cent or more of the total stomach contents.
In addition, several species of Congo frogs had eaten isolated specimens
of ants, which may, in some cases, have been swallowed accidentally
together with mud, dead leaves, or vegetable matter, an abundance of

Stomach Contents of Congo Amphibians

{Number of :
| Stomachs Total |
. with Number of|Number of; Per Cent
Recogniz- | Insects Ants of Ants
! able Food Eaten f
|
Bufo polycercus Werner ) 53 759 i 406 66 .66
“  tuberosus Giinther l 5 ! 160 38 23.73
‘“ funereus Bocage 53 {1292 | 705 74.56
“ regularis Reuss L3t e 184 50.25
“ superciliaris Boulenger o e D 24.39
Rana ocripitalis Giinther E 25 35 i 14 25.45
“ ornalissima Bocage | 14 ’ 30 6 20.
“ albolabris Hallowell , 19 | 12 | 25 59 .28
“ mascareniensis Duméril and I
Bibron I 24 l 40 11 27.50
Hemisus marmoratum (Peters) ' 22 ¢ 1006 | 96 9 54
, 20 12 55
{

Phrynobatrachus natalensis(A . Smith) 10 ; 47
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which is often found in the stomach. For other species, however, the
number of stomachs examined was too small to furnish reliable data;
when more completely investigated, some of these may prove to be true
ant-feeders.

A number of amphibians collected by the American Museum Congo
Expedition and the forms of ants whiclt could be identified by Prof.
Wheeler among their stomach contents are listed below. Such recerds
give an insight into the great variety of ants eaten by some of these
animals and also, to a certain extent, into the preferences shown by in-
dividual species. 1 must, however, point out that much of the ant
débris found in the stomachs was too poorly preserved to permit correct
identification, at least with our present knowledge of African myrme-
cology. These lists could, therefore, be considerably lengthened.
Nevertheless, in the case of the toads a sufficient number of specimens
have been examined to show that ants are a very important article in
their diet; a total of 1815 ants was found in 194 stomachs of the five
species of Congo toads; these ants belong to 72 forms, six (or 8 per
cent) of which are Dorylin®, thirty (or 42 per cent) Ponerin® and Cera-
pachyinz, sixteen (or 22 per cent) Myrmicin®, and nineteen (or 27
per cent) Formicine. Terrestrial ants seem to be taken almost exclu-
sively and this fact undoubtedly accounts for the high proportion of the
Ponerina represented.

Xenopus miilleri (Peters)
A common frog of the Sudanese and East African savannahs. Of
ten stomachs examined, only one contained a single ant:
Polyrhachis aérore Wheeler.
Xenopus tropicalis (Gray)
A frog confined to the Rain Forest. Of cleven stomachs examined,

two together contained five ants:
Camponotus pompeius subsp. marius Emery.
Bufo regularis Reuss
This widely distributed African toad occurs in the forest and in the
savannah as well. Of thirty-eight stomachs examined, thirty-one
showed recognizable food and nineteen of these contained ants:

Dorylus nigricans subsp. burmeister: (Shuckard).
“ ‘. subsp. sjestedti Emery,

Platythyrea gracillima Wheeler.

Megaponera fetens (Fabricius).

Bothroponera soror (Emery).
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" Anochetus bequaerti Forcl,
Pheidole kohli Mayr, var.
“ megacephala subsp. melancholica (Santschi).
Myrmicaria cumenmdea sub~p op;n‘wcnln.e (Emery).
“ var. crucheti (Santschi).
Cremaltogasler excisa (Mayr).
Monomorium bicolor Emery. -
“ afrum var. fullor Forel.
Tetramorium guineense subsp. medje Wheeler.
Plagiolepts tenella Santschi,
Camponotus maculatus (Fabricius).

“ “ subsp. congolensis Emery.

¢ “ subsp. solon Forel.

“ ‘ subsp. brufus (Forel).

“ acvapimensis Mayr.

“ rufoglaucus subsp. cinctellus var. rufigenis Forel.

chapini Wheeler.
“ polyrhachioides Emery.
Polyrhachis militaris (Fabricius).

Bufo funereus Bocage

This toad is commonly found in the Rain Forest and the outlying
forest galleries. Of sixty-three stomachs examined, fifty-five contained
recognizable food and forty-three of these ants:

Dorylus emeryt subsp. opacus Forel.

“  kohli Wasmann.
“  nigricans subsp. arcens (Westwood).
“  wilverthi Emery.

Cerapachys cribrinodis Emery.

Paltothyreus larsatus (Fabricius).

Megaponera fetens (Fabricius).

Bothroponera talpa Ern. André.

“ pachyderma (Emery).
soror (Emery).
Phrynoponera gabonensis (Ern. André).

I3

“ var. esta Wheeler.
“ “ var. fecunda Wheeler.
“ “ var. striatidens (Santschi).

Euponera ingesta Wheeler.
“ sennaarensis (Mayr).
" Plectroctena cristata Emery.
Psalidomyrmex procerus Emery.
Leptogenys stuhlmanni subsp. camerunensis var. opalescens Wheeler.
Anochetus estus Wheeler.
“ opaciventris Wheeler.
Odontomachus assiniensis Emery.
“ H var. furvior Wheeler.
“ ha@matoda (Linngus).



1922] Wheeler, Ants of the Belgian Congo 291

Pheidole batrachorum Wheeler.
llyrmwana eumerundes subsp. apacwenlrzs (Emery).
var. crucheti (Santschi).
Meranoplus nanus subsp. soriculus Wheeler.
Triglyphothriz gabonensis Ern. André.
“ mucidus Forel.
Cataulacus guineensis F. Smith.
Engramma wolfi Forel.
Plagiolepis tenella Santschi.
Pseudolastus weissi var. sordidus Santschi.
('amponotus maculatus subsp. solon Forel.
¢ subsp. brutus (Forel).
“ acvapimensis Mayr.
# pompeius subsp. martus Emery.
“ wellmani var. rufipartis Forel.
“ rufoglaucus subsp. cinclellus var. rufigenis Forel.
“ viridus subsp. cato (Forel).
Polyrhachis militaris (Fabricius).
“ concava Ern. André.

Bufo tuberosus Giinther

A forest toad, much less common than the other species. Only
five stomachs could be examined and each contained a number of worker
ants:

Paltothyreus tarsatus ( Fabricius).
Bothroponera soror (Emery).

“ pachyderma (Emery).
Phrynoponera gabonensis var. esta Wheeler.

“ var. fecunda Wheeler.

“ ‘ var. striatidens (Santschi).
Euponera subiridescens Wheeler.
Odontomachus assiniensis Emery.
Triglyphothriz gabonensis Ern. André.
Cataulacus guineensis F. Smith.
Polyrhachis viscosa F. Smith (?).

Bufo polycercus Werner

One of the three common forest toads of the Congo. Of the fifty-
four stomachs dissected, fifty-three contained recognizable remains and
thirty-one of these ants:

Dorylus wilverthi Emery.
Paltothyreus tarsatus (Fabricius).
Megaponera jaetens (Fabricius).
Bolhroponera pachyderma (Emery).
“ var. funerea Wheeler.
“ talpa Ern. André.
“ soror (Emery).
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Phrynoponera gabonensw (Ern. André).
var. esta Wheeler,
¢ “ var. fecunda Wheeler.
var. umbrosa Wheeler.
var. striatidens (Santschi).
Euponera ingesta Wheeler.
“ subiridescens Wheeler.
Plertroctena cristala Emery.
“ minor Emery.
Psalidomyrmex procerus Emery.
“ reichenspergeri Santschi.
Leptogenys stuhlmanni subsp. camerunensis var. opalescens Wheeler.
“ ergatogyna Wheeler,
Anochelus opaciventris Wheeler.
Odontomachus assiniensis Emery.
i b var. furvior Wheeler.
Pheidole batrachorum Wheeler.
“  megacephala (Fabricius).
Crematogaster concara Emery.
Triglyphothriz gabonensis Ern. André.
Cataulacus guineensis ¥F. Smith.
Engramma wolfi Forel.
Plagiolepis tenella Santschi.
Psendolasius weissi var, sordidus Santschi.

¢ bufonum Wheeler.

Camponolus maculatus subsp. solon Forel.

“ “ subsp. brutus (Forel).
pompeius subsp. marius Emery.
vividus subsp. calo (Forel).
Polyrhachis mililaris subsp. cupreopubescens var. nkomoénsis Forel.

“ nigrita Mayr.

(%3

[

Bufo superciliaris Boulenger

A common toad of the Rain Forest in Cameroon, Gaboon and the
Congo. Of fifty-six specimens examined in this respect, fifty showed
recognizable remains of food in the stomach and thirty-five ot these con-
tained ants:

Dorylus nigricans subsp. sjestedti KEmery.

Pallothyreus tarsatus (Fabricius).

Megaponera feltens (Fabricius).

Bothroponera talpa Erm. André.

¢ pachyderma (Emery).
soror (Emery).
Phrynoponera gabonensis var. esta Wheeler,

“  var, fecunda Wheeler.
bequaerti Wheeler.
Euponera subiridescens Wheeler.

‘"

i
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Plectroctena cristata Emery.
Psalidomyrmezx prgcerus Emery.

¢ obesus Wheeler.
Odontomachus assiniensis Emery.

¢ “ var, furvior Wheeler.
Myrmicaria eumenoides subsp. opaciventris Emery.
Tetramorium guineense {Fabricius).
Engramma wolfi Forel.
Pseudolasius bufonum Wheeler.
Camponotus pompeius subsp. marius Emery.

“ wellmant var. rufipartis Forel.
Phrynobatrachus perpalmatus Boulenger

A water frog of the forest region. Only eight of the stomachs ex-
amined contained recognizable remains of food and ants were found in
one of these:

Polyrhachis alluaudi var. anteplana Forel.

Parts of many more ants were seen in the stomachs of the related
savannah species Phrynobatrachus natalensis (A. Smith), but too poorly
preserved for correct identification.

Arthroleptis variabilis Matschie

This is one of the typical frogs of the Cameroon, Gaboon and Congo
Rain Forest. Seventeen of the stomachs examined contained recogniza-
ble food and two of these included ants:

Pheidole batrachorum Wheeler,

Aéromyrma sp.

Rana occipitalis Giinther

A large-sized frog, common in the vicinity of streams, ponds, and
swamps throughout the forest and savannah, from Senegambia to Angola,
Uganda and East Africa. All of the twenty-five stomachs examined,
contained recognizable food and ants were present in ten cases:

Dorylus nigricans subsp. sjestedii Emery.
Paliothyreus tarsatus (Fabricius).
Megaponera fetens (Fabricius).
Bothroponera soror (Emery).
Odontomachus hematoda (Linngus).
Myrmicaria eumenoides subsp. opaciventris (Emery).
Camponotus maculatus subsp. congolensis Emery.

“ acvapimensis Mayr,

caesar Forel.
“ wellmant var. rufipartis Forel.
o chapini Wheeler,
Rana albolabris Hallowell
A characteristic frog of the Rain Forest, extending a little beyond
the limits of the forest in swamps and along forest galleries. The
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stomachs of twenty-three individuals were dissected and nineteen of
these showed recognizable remains of food; ants were present in three
cases only :

Bothroponera pachyderma (Emery).

Odontomachus assiniensis var, alerrimus Wheeler.

Camponotus maculatus subsp. solon Forel.

Rana mascareniensts Duméril and Bibron

Perhaps the most common frog throughout the larger part of the
African continent. Of the thirty-nine stomachs examined, twenty-four
contained recognizable remains, and a small number of ants, all of the
winged phases, were found in five of them:

Pheidole megacephala (Fabricius).
Camponotus vividus subsp. cato (Forel).

Rana ornatissima Bocage

This frog is much rarer than the three preceding species; it is known
from the savannahs south of the Rain Forest, from Angola to Southern
Rhodesia and also from the northeastern Uele, where Lang and Chapin
collected a number of specimens at Garamba. Of these, fifteen were
examined for their food contents and fourteen contained recognizable
remains; a few ants were found in a single stomach:

Pheidole kohli Mayr, var.

“ megacephala subsp. melancholica (Santschi).
. apeculifera Emery.

In addition, twenty stomachs of two other comnmon Congo frogs
(Rana ozyrhynchus A. Smith and R. christy? Boulenger) were dissected,
but only a single winged ant was found. The pronounced aquatic habits
of all species of Rana, which keep them in or near the water, evidently
prevent them from feeding to any large extent on ants, except on in-
dividuals that accidentally drop into the water, as for instance, during
their nuptial flights.

Kassina senegalensis (Duméril and Bibron)

A small frog occurring throughout the savannah country of Africa,
with rather terrestrial habits and also said occasionally to ascend trees.
A few ants were found in two of the nineteen stomachs dissected. The
occurrence in onc stomach of a number of workers of the hypogeic ant
Dorylus kohli is interesting in connection with the burrowing habits of
this frog.

Dorylus kohli Wasmann,
Pheidole megacephala subsp. melancholica (Santschid.
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Hemisus marmoralum (Peters)

This little burrowing frog, of pronounced terrestrial habits, is found
in the savannah country of a large part of Africa, north, south, and east
of the Rain Forest. It lives mostly underground, and, according to Mr.
Lang’s observations, comes out of its burrows only after heavy rains. It
is the most typicdl ‘‘ant-eater’ of all Congo amphibians; twenty-two
stomachs examined contained no other food than termites and worker
ants, though termites were by far more abundant. True ants were found
in four stomachs only:

Dorylus kohli Wasmann.
“  conradii Emery.
Tetramorium pusillum var. hemisi Wheeler.

REPTILES

Lizards often chew or lacerate their food to such an extent that the

examination of their stomach contents gives but very general indications
with regard to their diet. There can hardly be any doubt, however, that
Formicide are part of the bill of fare of many of these reptiles. In Miss
A. H. Pritchett’s careful experiments,' ants, Pogonomyrmez barbatus
subspecies molefaciens (Buckley) and Pachycondyla harpax (Fabricius),
were eaten readily by Sceloporus spinosus floridanus (Baird), a common
lizard of Texas. Another species, Gerrhonotus infernalis Baird, refused to
eat Camponolus maculatus subspecies sansabeanus (Buckley) and C.
fumidus variety festinatus (Buckley), but the author suggests that these
ants were possibly too small to be noticed, as insects below a certain
size are apparently not perceived by the large species of lizards. Con-
cerning Phrynosoma cornutum (Harlan), Miss Pritchett writes: ‘““The
‘horned toads’ were kept in cages with other lizards and also separately
and were never seen to eat anything but ants. They are especially fond
of the large agricultural ant, Pogonomyrmezr barbatus Smith variety
molefaciens Buckley” (p. 284).

In his paper on ‘The horned lizards of California and Nevada of the
genera Phrynosoma and Anota,’ H. C. Bryant? says that ants, flies, and
other insects constitute the principal diet of these genera and remarks:
“Why the animal is never bothered by being stung internally by the
ants it eats, seems hard to explain. Certainly the lining of the mouth
and stomach must be particularly adapted to withstand the poisonous
sting of insects, for when stung externally, the lizard shows no little dis-

comfiture”’ (p. 17).  Unlike most other reptiles, the horned toad catches

iol. Bull., V, pp. 271-287.
11903, Biak.'of California Publ. Zool., 1X, No. 1, pp. 1-84, Pls. 1-1x.
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the insects on the end of its viscid tongue and swallows them alive, its
feeding habits being indeed very similar to those of true toads. C. L.
Camp' has published more detailed observations on the food of many
California lizards. He found remains of ants in the stomach contents of
the following species: Uma notata Baird, Callisaurus veniralis ventralis
(Hallowell), Uta stansburiana elegans (Yarrow), Sceloporus magister Hallo-
well, Phrynosoma platyrhinos Girard, and Cnemidophorus tigris tigris
Baird and Girard. In the case of one of the horned toads (Phrynosoma)
examined, the contents of the stomach were: ‘“fifteen parasitic nema-
todes, six Coleoptera, one orthopter, 145 red-headed ants, all apparently
of the same species and swallowed whole, and one pebble” (p. 528).
These ants belonged in all probability to one of the seed-storing species
of Pogonomyrmez, for Mitchell and Pierce? also note that in Texas re-
mains of P. barbatus (F. Smith) subspecies molefaciens (Buckley) were
found several times in the excrement of the horned toad, Phrynosoma
cornutum (Harlan), and ‘ one colony was absolutely exterminated before
the enemy left it.”

The Australian horned dragon or moloch (Moloch horridus) is said
by Saville Kent to feed exclusively on ants of the minutest size.

The small black evil-odored species [of ant], common in both South and Western
Australia, was always a prime favorite with the specimens kept by the author, and
wherever these ants abounded, in conjunction with a sufficiently warm temperature,
no difficulty was experienced in maintaining these lizards in perfect health. . . . .
They would soon settle down to feeding in a row, and the number of ants an individual
lizard would assimilate was something astonishing On several occasions experimental
reckoning elicited the fact that no less than from one thousand to fifteen hundred ants
were taken in successive order at a single meal, each ant being separately picked up
by a flashlike protrusion of the slender adhesive tongue.?

On examination of the stomachs of the lizards and chameleons col-
lected by the American Museum Congo Expedition, Mr. K. P. Schmidt*
found remains of ants, usually in a condition preventing any further
identification, in the following species: Lygodactylus picturatus gutturalis
(Bocage), Agama colonorum Daudin, Bedriagaia tropidopholis Boul-
enger, Algiroides africanus Boulenger, Holaspis guentheri Gray, Ger-

11910, ‘Notes on the local distribution and habits of the ampbibians and reptiles of Southeastern
California in the vicinity of the Turtle Mountains,’” Univ. of California Publ. Zool., X1I, No. 17, pp. 503-
544, Pls. xix~xx11. Through the courtesy of Mr. Csm'ﬂl[ have been able to examine the st.omu-% con-
tents of a number of reptiles collected by him near the Turtle Mountains, Riverside Co., California. In
the case of Uma notata the stomachs were almost entirely filled with heads and parts of the of
bPeogolnomyrmez, while in those of Phrynosoma platyrhinos there were heads of ants and also pieces of

ctles.

21912, Proe. Ent. Soc. Washington, XIV, p. 72.

38aville Kent, W, 1897, ‘The naturalist in Australia,’ (London), pp. 85-86.

41919, ‘' Contributions to the herpetology of the Belgian Congo based on the collection of the
American Museum Congo Expedition, 1909-1915. Part I. Turtles, Crocodiles, Lizards, and C
leons,’ Bull. American Mus. Nat. Hist., XXXIX, pp. 385-624.
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gray partridge, Perdiz perdiz (Linnzus), which is chiefly a grain-feeder.
Of the fifty-six birds, forty-nine showed ants in their stomach contents,
but in the majority of cases these insects were present in isolated speci-
mens only. The following eight birds, alone, evidently exhibited a true
myrmecophagous propensity:

Dryobates major (Linngus). The greater spotted woodpecker is a
typical ant-feeder; of twenty-three stomachs examined, fifteen contained
ants, often in large numbers, belonging to the following six species:
Lastus flavus, L. niger, L. fuliginosus, Camponotus ligniperdus, Formica
rufa, and Dolichoderus 4-punctatus.

Dryobates medius (Linngus). The middle spotted woodpecker feeds
also largely on ants; of nine stomachs, six contained such insects, also
often in abundance. The following species were recognized: Lasius fuli-
ginosus, L. alienus, Formica rufibarbis, F. rufa, and Myrmica lzvinodis.

Dryobates minor (Linngus). Ants are also readily eaten by the
lesser spotted woodpecker; five of the eight stomachs examined con-
tajned specimens, often in great numbers, of the following species:
Lasius altenus, L. fuliginosus, Camponotus sylvaticus, and Dolichoderus 4-
punclatus.

Picus viridis Linneus. The main food of the green woodpecker
consists of ants, which were present in all of the twenty stomachs
analyzed, often the only contents and in considerable quantities (as
many as 500 or 600 specimens in a single stomach). Ten species of ants
were recognized: Lasius alienus, L. flavus, L. fuliginosus, L. niger,
Formica pratensis, F. rufa, F. rufibarbis, Camponotus vagus, Myrmica
lzvinodrs, and Aphznogaster structor.

Picus canus Gmelin. Only ants were found in the stomachs of the
three specimens of the gray-headed green woodpecker examined; they
belonged to five species: Lasius alienus, L. flavus, Formica rufa, F. rufi-
barbis, and Camponotus vagus.

Dryocopus martius (Linnzus). There were ants in five of the six
stomachs examined of the great black woodpecker; often in abundance
and of three species: Lasius alienus, Camponotus ligniperdus, and C.
rvagus.

Jynax torquilla (Linngeus). The wryneck subsists chiefly on ants; all
the eighteen stomachs examined contained these insects, often in large
numbers, six species being represented: Lasius niger, L. alienus, Formica
rufa, Camponotus sylvaticus, Myrmica lavinodis, and Tetramorium
caspitum.
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Perdix perdix (Linnzeus). The common gray partridge feeds mainly
on seeds and other vegetable substances, but it frequently picks up
animals of various kinds. Of the 285 stomachs examined by Csiki, 177
(or 61.1%) also contained insects. The bulk of this insect food seems to
have consisted of ants, which were found,in 134 stomachs (or 47%,),
often in great quantities. Lasius altenus was present in 72 cases; L.
niger in 57 cases; Formica rufain 11 cases; F. pralensisin 2 cases.

All European observers agree that the green woodpecker, Picus
viridis Linneeus, is one of the foremost ant-feeders. According to Was-
mann’s! observations in the Netherlands, this bird does not merely limit
its myrmecophagous appetite to wood-boring ants (Camponotus), but
frequently burrows into the nests of certain terrestrial species. In the
spring and fall the excrement contains remains of many kinds, such as
Myrmica rubra, M. scabrinodis, Lasius niger, L. flavus, L. fuliginosus,
Formica pratensis, F. rufa, F. rufibarbis, and F.sanguinea, while in severe
winters this woodpecker seems to feed almost exclusively on Formica
rufa and F. pralensis, inserting its bill into their mound-shaped nests.
W. C. Angus? also found that the stomach of one of these woodpeckers,
shot in January in North Wales, contained Myrmica scabrinodis, ‘‘a
common ant which nests on ground-hillocks, but never in trees.”?

The very complete inventory of the food of the woodpeckers and
their allies (Picidse) in the United States published by Beal has led to the
interesting results contained in the table below, in which the species
are arranged in the order of their importance as ant-eaters. It may
be seen that, for these birds, “ants constitute the largest item of animal
food—28.41 per cent, considering the whole 16 species collectively—and
are actually the largest item in the stomachs of 8 species. The William-
son sapsucker, the red-cockaded woodpecker, and the two flickers take
the highest rank in this respect. Beetles stand next in importance, and
amount to 20.42 per cent. These two items together form nearly half the
food. The remainder of the animal food is composed of insects, with a
few spiders, millepeds, and sowbugs, and occasionally a salamander, tree
frog, lizard, or snail.””

Wasmann, E., 1903, ‘ Zur Myrmecophagie des Gruenspechts,” Tijdachr. v. Ent,, XLVI1{, Yp.214—
220. Wumnnn hkewue observed the chafinch, Fringills celebs Linnseus, boring into a small nest of
Larius niger of wlnch it picked up cocoons and workers as well.

1885, Proe. 2 ist. Soc. Glugow N. 8, I, p. xviii.

18ee lsolmse'lu w., 1905 LeberdlenruchnuhchoBedeutungunsererSpcchte Verh.Ornithol.
Ges. Bnyem v, (1904) f

‘Beal, F. E. , 193 Food of the woodpeckers of the United States,” U. S. Dept. of Agric. Biol.
Surv., Bull. 37, p. 10 SeealsoC. V. R\]eyasccountof Insects that woodpeckerseal inWarren, B.H.,
1890, * Report on the birds of Pennsylvania,’ 2d. Ed., (Harrisburg), pp. 176-178
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Food of North American Picidse

Number of| Per cent
Name of Species Stomachs | of Animal | Per cent
Examined l Food of Ants

Williamson sapsucker, Sphyrapicus thyroideus }

(Cassin) ’ 17 86.67 85.94
Red-cockaded woodpecker, Dryobales borealis !

(Vieillot) 76 | 81.06 | 56.75
Red-shafted flicker, Colaples cafer (Gmelin) 183 67.74 53.82
Flicker, Colaptes auratus (Linnsus) 684 60.92 ‘ 49.75
Red-breasted sapsucker, Sphyrapicus ruber |

(Gmelin) | 34 68.92 42 .49
Pileated woodpecker, Phleotomus pilealus | '

(Linnzus) l 80 | 72.88 l 39.91
Yellow-bellied sapsucker, Sphyrapicus varius ; ;

(Linngeus) i 313 49 .31 ! 34.31
Downy woodpecker, Dryobates pubescens (Lin- | i

ngeus) 7 76,05 ' 21.36
Hairy woodpecker, Dryobales villosus (Linngus) 382 | 77.67 ’ 17.10
Lewis woodpecker, 4syndesmus lewisi Riley 59 ‘ 37.48 | 11.87
Three-toed woodpecker, Picoides americanus | '

Brehm ' 23 | 94.06 | 829
Nuttall woodpecker, Dryobales nuttallii | | i

(Gambel) l 53 | 79.41 | 8.19
California woodpecker, Melanerpes formicivorus ‘ }

bairdi Ridgway 84 | 2259 |  8.09
Red-bellied woodpecker, Centurus carolinus i

(Linnmus) 271 30.94 | 6.45
Arctic three-toed woodpecker, Picoides arcticus ‘

(Swainson) | ‘ 28 88.60 | 6.35
Red-headed woodpecker, Melanerpes erythro- ’ t

cephalus (Linngeus) g 443 33.83 | 5.17

! - _ -
Total | 3453 ! |
Average i I 64.26 , 28.49

It would be worth while to consider in more detail the choice of food
made by these ant-eating woodpeckers. Unfortunately, I have not
found the needed information for some of the species included in the
above list, such as, for example, the Williamson sapsucker; many of the
other woodpeckers, especially those of the genera Dryobates, Phleotomus,
and Melanerpes, merely eat ants which they find in wood or underneath
bark (Camponotus and Crematogaster). The flickers (Colaptes), however,
are the ant-eaters par excellence among North American birds, for they
have made ants their favorite food; they are also more terrestrial in
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habits than the other woodpeckers and this explains how their ant diet
includes not only wood- and bark-boring species, but also many others
that nest in the ground (Foermica, Lasius, Myrmica, Aphaznogaster,
Solenopsis, Prenolepts, etc.).

In one case a stomach and crop [of Colaples auralus] were both filled with very
small ants (Crematogaster species). The whole mass was divided with care into 16
parts as nearly equal as possible, and in one part 315 ants were counted, giving 5,040
in one meal of one flicker. In addition there were at least 100 pupe. Two other
stomachs and crops examined in the same way each gave a little over 3,000 ants.
Probably each of the 100 stomachs in the collection contained nearly as much ant
{food as these, but the number of ants was less because they were of larger species. A
large proportion of the ants eaten are of species that live in the earth, and these appear
to be the principal food the flicker obtains on the ground. In every case where the
stomach held a quantity of these small ants, a lot of fine sand revealed their source.!

In his study on ‘The tongues of woodpeckers,” F. A. Lucas has the
following interesting remarks which may be quoted in connection with
our subject.

Considering the tongues in relation to food, we find that those of the various
apecies of flickers (Colapfes) have the fewest terminal barbs and the longest dorsal
tract of fine points; they are also among the longest. The members of the genusare
particularly fond of ants, and the tongue seems especially adapted for probing ant hills.
The function of the fine points on the upper part of the tongue seems to be to form a
rough surface to which the sticky saliva will readily adhere and to which in turn the
ants will be stuck. In this genus the submaxillary salivary glands reach the maximum
size in the group.?

In North America the western meadowlark, Sturnella magna neglecta
(Audubon), and the roadrunner, Geococcyz californianus (Lesson), may
be taken as typical illustrations of occasional ant-feeders. The food of
these birds has been investigated in California by H. C. Bryant.? About
2000 stomachs of the western meadowlark were examined, and 16.7 per
cent of these contained remains of ants, which amounted to 3 per cent
(volume) of the total food of all the specimens studied. Ants appear to
be taken by this bird irrespective of size or kind. Of species identified,
I may mention Tapinoma sessile, Messor andrei, Pogonomyrmezx cali-
fornicus, and species of Camponotus and Formica. In the case of the
roadrunner, of which 84 stomachs were examined, a little over 4 per cent
of the total food was made up of ants, bees, and wasps: one of these
stomachs contained over 250 red ants (Pogonomyrmex californicus),
along with a quantity of caterpillars, crickets. beetles, and grasshoppers;

!Besl, F. E., op. cit., X 54.
1995, U. S. Dept. of Agric. Biol. Surv., Bull. 7, p. 38. .
11914, * A determination of the economic status of the western meadowlark (Sturnella neglecta) in
California,” Univ. of California Publ. Zool., X1, No. 14, pp. 21-24; 1916, ' Habits and food of the road-
runner in California,’ op. cit., XVII, No. 5, pp. 21-38, Pls. 1-1v.
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another bird had eaten ten carpenter ants (Camponotus species). Accord-
ing to records in the United States Biological Survey; published by W. D.
Hunter,! the following Texas birds are known to prey upon the agri-
cultural ant, Pogonomyrmez barbatus subspecies molefaciens (Buckley):
great-tailed grackle, Megaquiscalus major macrourus (Swainson); up-
land plover, Bartramia longicauda (Bechstein); burrowing owl, Speotyto
cunicularia hypogza (Bonaparte); Texas nighthawk, Chordeiles aculi-
pennis texensis Lawrence; scissor-tailed flycatcher, Muscivora forficata
(Gmelin); kingbird, Tyrannus tyrannus (Linngus); redbird, Cardinalis
cardinalis (Linngus); and mockingbird, Mimus polyglottos (Linnszus).

Cleland’s recent account of the food of Australian birds,? makes it
clear that the rich ant fauna of that continent is preyed upon by a great
many birds of different families. Of a total of 224 species examined with
regard to their stomach contents, 73 were found to contain ants, though
as a rule these insects were present in small quantities only. The follow-
ing list contains such species as seem to show a preference for ants.

Black-breasted plover.—Zonifer tricolor (Vieillot).

Lesser golden plover.—Charadrius dominicus (P. Miller).

Brown flycatcher.—Micreca fascinans (Latham).

Flame-breasted robin.—Petreca phanicea Gould.

Serub robin.—Drymacaedus brunneopygius Gould.

Coach-whip bird.—Psophodes crepitans (Latham).

Blue wren.—Malurus cyanochlamys Sharpe.

Grey shrike-thrush.—Collyriocichla harmonica (Latham).

Black-backed magpie.—Gymnorhina tibicen. (Latham).

White-backed magpie.—Gymnorhina leuconota Gray.

White-throated thickhead.—Pachycephala pectoralis (Gould).

Yellow-breasted shrike-robin.—Eopsallria australis (White).

White-throated tree-creeper.—('limacteris picumna (Temminck).

Brown tree-creeper.—Climacteris scandens Temminck.

Noisy minah.—Myzantha garrula (Latham).

Yellow-throated minah.—Myzantha flavigula Gould.

Most of the ants found in these stomachs were not identified. In
the case of the Micreca and the species of Myzantha, remains of Campono-
tus nigriceps (Smith) and of a Polyrhachis were recognized. Two of
the stomachs of Psophodes crepitans contained a large quantity of the
heads and legs of ants, chiefly the “green-head ant” [Rhytidoponera
metallica (F. Smith)]; some of the Malurus cyanochlamys, Gymnorhina
tibicen, Eopsaltria australis, Climacteris picumna, and C. scandens had
also fed on this or allied Ponerinz. Bulldog ants (Myrmecia species)

11912, U. 8. Dept. Agric. Bur. Ent. Cire. No. 148, p. 6. .
*Cleland, J. B., 1918, *The food of Australian birds. An investigation into the character of the
stomach aud crop contents,’ Science Bull. No. 15, Dept. of Agric. New South Wales, 112 pp.
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numbers only. Certain Indian birds, however, feed entirely on ants and
foremost among these are, again, the woodpeckers. Three stomachs of
the northern rufous woodpecker, Micropternus phzoceps Blyth, contained
exclusively ants: 1459 Crematogaster subnuda in the first; 2600 of the
same ant in the second; 725 of this Crematogaster, 304 Pheidole malinsi,
and 27 pupe and larve of cophylla smaragdina in the third. Of 3921
insects taken by 16 specimens of another woodpecker, Brachypternus
aurantius (Linnsus), 1738, or 44 per cent, were ants (Camponolus com-
pressus, (Ecophylla smaragdina, Meranoplus bicolor, Myrmecocystus
setipes, and Cremalogaster subnuda), and in several instances the bird’s
stomach contained nothing else. An interesting result was obtalned
with the wryneck, Jynz torquilla (Linngus): seven stomachs contained
1540 insects, all but eight of which were ants, mostly of the species
Pheidole malinsi. Another prominent ant-feeder in India is the brown
shrike, Lanius cristatus Linngus; of 111 insects taken by seven birds,
41, or 36 per cent, were ants ((FEcophylla smaragdina and Cremaltogaster
subnuda). ,

Similar observations on South and Central American birds would be
extremely valuable, for it is surprising how few accurate data have been
published, as yet, with regard to the food habits of most tropical birds.
For this reason, I include a list of the Nicaraguan birds in the stomach of
which Mr. W. De Witt Miller has found remains of ants.!

Geococcyzr velox (A. Wagner). One stomach contained a mass of
insects, including three fairly large ants; several other birds of this
species showed no ants.

Chloronerpes rubiginosus yucatanensis (Cabot). Fragmentary re-
mains of many ants were found in one stomach. The proventriculus
and stomach of another individual were filled with ants, some of these
being mostly yellowish and 10 mm. long; there was also one beetle.
In a third case the stomach contained a large number of ants of at least
two kinds, by far the majority belonging to a small yellowish species;
also at least one small beetle. Many ants were present in the stomach of
a fourth bird.

Ceophleeus lineatus similis (Lesson). Two stomachs examined con-
tained numerous ants and bits of other insects.

Centurus hoffmanni Cabanis. In one case the stomach showed no
other food than many ants of various kinds, while that of another bird
was filled with fruit of a Cecropia.

1] am greatly indebted to Mr. W. DeWitt Miller, Associate Curator of Ornitbology in The American
Museum of Natural History, for permission to use this information, and also for many valuable sug-
gestions and criticisms on my account of birds as prednceous enernies of ants.
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Xiphocolaptes emigrans emigrans Sclater. Insects, including many
ants, in one stomach; three other stomachs contained no ants.

Saltator magnoides medianus Ridgway. One stomach contained, -
among other things, a number of myrmecine ants.

Amblycercus holosericeus (Lichtenstein). One stomach was filled
with insects, including at least one small black ant.

Thamnophilus doliatus (Linnzus). One stomach contained two
small black ants among other insects; that of another individual was
filled with fair-sized ants of at least two kinds, some black, some yellow;
no ants were found in three other stomachs of this species.

Pachysylvia decurtata (Bonaparte). Two stomachs contained in one
case one, and in the other four ants, among other insects.

Pachyrhamphus cinnamomeus Lawrence. One stomach was com-
pletely filled with insects, including two ants.

Synallazis pudica nigrifumosa (Lawrence). One ant among many
other insects, in one stomach.

Hylocichla ustulata swainsoni (Cabanis). Insects, including one ant
head, were found in one stomach.

Euthlypis lachrymosa (Cabanis). The contents of one stomach con-
sisted of insects, including ants.

Cyclarhis flaviveniris Lafresnaye. Insects,including a few ants, were
found in one stomach. Another bird contained no ants.

Myiopagis placens accola Bangs. One stomach showed a few insects,
including one ant head.

Salpinctes fasciatus Salvin and Godman. Intwo stomachsexamined
a number of ants were found, together with other insects.

As Mr. Miller points out, it would seem that, except in the case of
certain woodpeckers (Chloronerpes, Ceophleus, and Cenlurus), ants are
an exception in the food of the insectivorous birds of Central America.
Perhaps the most pronounced ant-feeders of all Neotropical birds are
the curious woodpeckers of the genus Celeus. G. F. Gaumer describes
the habits of the common species, Celeus castaneus (Wagler), in Yucatan,
as follows: ‘ This bird -has a very strong and peculiar odour, derived from
its food, which consists exclusively of a small hymenopterous insect '
called the Uss. It is solitary, and lives in the deepest part of the forest.
The specimens obtained were very tame and were watched for some
hours before being shot; they jump nimbly about the trees, and are
constantly catching the small insects which seem to be attracted to them
by their odour.”? I am informed by Mr. Miller that, according to Mr.

Quoted by A, Boucard, Proc. Zool. Soe. London, 1883, pp. 452-453.
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G. K. Cherrie's observations made in Central America, the ‘“hymenop-
terous insects’’ in question are ants.!

Phenicothraupis rubicoides (Lafresnaye), one of the tanagers, is
often credited with following swarms of ants in search of itsfood, as, for
instance, by G. F. Gaumer? from observations made in Yucatan and by
C. C. Nutting® in Nicaragua. The latter remarks: ‘Curiously enough,
although a tanager, this bird is usually seen clinging to the tree-trunks,
like the Dendrocolaptide, and hops about the ground like the Formicarii-
de. Indeed it seemed to be living almost entirely upon ants. There
were many places where the ground was actually swarming with these
insects, and there P. rubicoides would congregate in large numbers,
either picking up the ants from the ground, or climbing about the trunks
of trees in pursuit of the same insect.”

Eucometis spodocephala (Bonaparte), another tanager, and Dendro-
cincla sancti-thoma (Lafresnaye), one of the Dendrocolaptide, were also
seen by C. C. Nutting in Nicaragua, feeding largely upon ants (op. cit.,
pp- 382 and 385).4

It is especially the Neotropical ant-thrushes, or Formicariide, that
have been credited with habitually following the columns of the foraging
ants (Ecitonini) in much the same manner as will later be described for
the African ant-thrushes and doryline ants. R. Schomburgk® mentions
that, in British Guiana, the moving armies of Eciton are always accom-
panied by large numbers of several species of birds, the most common of
these being Formicarius colma (Boddaert) and Pithys albifrons (Linngus).
This traveller evidently believed that the birds were feeding on the ants
themselves. H. W. Bates, speaking of his experiences with the foraging
ants in Brazil, also writes that * when the pedestrian falls in with a train
of these ants, the first signal given him is a twittering and restless move-
ment of small flocks of plain-colored birds (ant-thrushes) in the jungle.””
Belt’s observations in Nicaragua are somewhat similar: ‘“ The numerous
birds that accompany the army ants (Eciton pradalor) are ever on the
lookout for any insect that may fly up, and the heavy flying locusts,

. grasshoppers, and cockroaches have no chance of escape. Several species
of ant-thrushes always accompany the army ants intheforest. Theydo

!Liderwaldt (1909, Zeitschr. Wiss. Insektenbiol., V, p. 312) tells that the Campos woodpecker
(golaptu ? campestris (Vieillot)) ransacks the ground nests ofCamponotua rufipes (Fabricius) in southern
razil

2Quoted by A. Boucard, Proc. Zool. Soc. London 1883, p. 443.

31883, Proc. U. 8. Nat. \{us V1, No. 24, p. 3!

«None of the few stomachs of Phan zcothraupu and Dendrocincls from Nicaragua examined by Mr.
Miller contained ants.

Schomhumk R., 1848, ‘ Reisen in Britisch-Guiana,’ (Lei mg) II pp 287-288 and 421.

¢1863, ‘ The naturalist on the River Amazon,' (London), f
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not, however, feed on the ants, but on the insects they disturb. Besides
the ant-thrushes, trogons, creepers, and a variety of other birds, are
often seen on the branches of trees above where an ant army is foraging
below, pursuing and catching the insects that fly up.”! It does not
appear, however, that the food of the Formicariide has often been
determined from actual examination of the stomach contents of these
birds.

During his sojourn in Africa with the American Museum Congo
Expedition, my friend Mr. J. P. Chapin made accurate investigations as
to the food of birds, examining the stomach and crop contents of most
of the specimens collected by him. He has kindly allowed me to use his
observations, and some of his field notes are quoted in full below. Of
about 6000 Congo birds examined by him in this respect, some 200, be-
longing to about 85 or 90 species, had included ants in their diet.

In the following account I have grouped the African ant-eating
birds according to the interest they show in this kind of food and the
manner in which they procure it. Data heretofore published bearing on
the subject have been referred to, in so far as I have been able to ascer-
tain in the extensive literature on African ornithology; in this, too, I
have been very effectively aided by Mr. Chapin.

1.—In a first group may be placed birds that feed occasionally or
accidentally on ants, without, however, showing much preference for
this kind of diet. A great number, if not all, of the African insectivorous
and omnivorous species should perhaps be included here; for most of
them available records merely give “insects” in general as food. The
following are the only species for which ants have been expressly men-
tioned as part of the diet.

Glareola fusca (Linngus), according to v. Heuglin,? in Nubia
pursues swarms of winged ants in the evening, as do other species of
Glareola.

Sarciophorus superciliosus (Reichenow). Zech, in Togo, found ants
in the stomachs.?

Edicnemus edicnemus (Linrzus), according to v. Heuglin,*
feeds partly on ants in Nubia.

Abdimia abdimi (Lichtenstein) eats even ants, according to Hait-
mann? and G. K. Marshall® in Rhodesia found, in the stomach of this

11874, ‘ The naturalist in Nicaragua,’ (London), p. 20.

*Heuglin, T. v., 1873, * Ornithologie Nordost-Afrika’s,” (Cassel), I, p. 982.
WQuoted by Reichenow, A., 1901, * Die Vogel Afrikas,” (Neudamm), I, p. 191,
‘Heuglin, T. v., 1873, vp. cit.,, 11, p. 988,
Quoted by Heuglin, T. v.. 1873, 0p. cit., 11, p. 1104,
1902, Trans. Ent. S8oc. London, p. 330.
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stork, beetles and “ants of the genus Carebara” (probably of the winged,
sexual phases.)

Melierax canorus (Rislach). The stomachs examined by Oates, in
Transvaal, contained large ants, rats and lizards.!

Falco cancolor Temminck. Antinori observed in Eritrea flocks of
this bird hunting winged ants (perhaps termites?).2

Pogoniulus pusillus uropygialis (Heuglin). v. Heuglin? found some
ants among the stomach contents of this bird in Nubia.

Irrisor senegalensis (Vieillot), according to v. Heuglin,* eats ants
among other insects in Nubia.

Batis orientalis (Heuglin). G. W. Bury noted, for a specimen col-
lected in Northern Somaliland, that ‘the stomach was found to contain
a large number of ants.”® .

Batis molitor (Hahn and Kiister). Insects of various kinds, also
ants, in the stomachs of Gazaland specimens.®

Laniarius erythrogaster (Cretzschmar), according to v. Heuglin,’
eats ants among other insects in Nubia.

Ploceus aureoflavus A. Smith. Fischer® found in the stomach of this ‘
weaver-bird, in British East Africa, seeds and sometimes also ants and
caterpillars.

Nectarinia arturi Sclater. The crops examined by Swynnerton,® in
Gazaland, contained flying ants, small flies and several large gnats.

Chalcomitra kirki (Shelley). The crop of one bird examined in
Gazaland by Swynnerton® contained béetles and ants.

Tarsiger stellatus (Vieillot). The crops of two specimens examined in
Gazaland by Swynnerton! contained berries, various insects and ants.

Muscicapa cerulescens (Hartlaub). ILarge black ants and beetles
were found in the stomach ot a specimen taken in Gazaland by Swyn-
nerton.!

At Salisbury, Rhodesia, G. K. Marshall*? found remains of ants in
the stomachs of the following birds:

Bradornis mariquensis (A. Smith).
Pratincola torquata (Linngeus).

Oates, F., 1881, * Matabele Land and the Victoria Falls,” (I.ondon), p. 298
2Antinori, 0. and Sulvadori, T., 1873. Ann. Mus. Civ. (;ouo\u IV,p.
3Heuglin, T. v., ]87] op at., 1, p. 762,

41869, op. cit., I. . 216,

sBannerman, 191(? lhis (9) IV, p. 312.

sSwynnerton, 1907, IblB ™1, p. 7U

"Heuglin, T. v., 1841 op. cif., I, p. 4

Quoted by Rclchenow A, }‘704 Dle\oml Afrikas,’ (Neudamm), 111, p. 82.
1907, bis, (9) 1, p.

90p. cit., p. 43.

HOp. cit., p. 67.

11602, Trans. Ent. Soc. Loudon, p. 351
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Monticola angolensis niassz Reichenow.

Sazicola pileata (Gmelin).

Dicrurus adsimilis divaricatus (Lichtenstein).

Thamnolza cinnamomeiventris (Lafresnaye).

Crateropus jardinet kirkii Sharpe.

Lophoceros leucomelas (Lichtenstein).

Campothera bennetti (A. Smith).

Crecopsis egregia (Peters).

From Mr. Chapin’s observations it appears that in the Belgian
Congo swallows [Riparia riparia (Linnzus) and Psalidoprocne nitens
centralis Neumann),! Coracina pectoralis (Jard. Selby), shrikes [Nilaus
afer (Latham), Corvinella corvina (Shaw)], and certain kingfishers
(Halcyon pallidiventris Cabanis) are very fond of catching sexual winged
ants together with other flying insects, while francolins (Francolinus
lathami Hartlaub, F. squamatus Cassin, F. icterorhynchus Heuglin) and
Guinea fowl (Guitera plumifera schubotzi Reichenow, G. pallasi Stone,
Phasidus niger Cassin, Numida ptilorhyncha Lesson) often indiscrimi-
nately pick up worker ants from the ground with snails, beetles, seeds, and
even pebbles. With regard to the two species of forest Guinea fowl, Mr.
Chapin remarks that their flesh ‘‘is rather dry eating and has, in addi-
tion, a peculiar strong taste, due probably to something they eat, pos-
sibly the ants usually found in their crop.” At Ngayu the crop and
stomach of a black forest Guinea fowl, Phasidus niger, were filled with
thick green leaves and driver ants. In the case of the savannah Guinea
fowl, N umida ptilorhyncha major Hartlaub, ants were frequently found
in the crop; usually, asin a specimen examined at Faradje in September
1911, these ants belonged to the large, black, termite-hunting species,
Megaponera fetens (Fabricius).

Thee following list contains the birds from the Belgian Congo which
showed remains of ants in their stomachs. In most cases these insects
were present only in small numbers, or the individuals taken belonged
to the winged phases. In some of the pipits (Anthus) and thrushes
(Thamnolza and Monticola), however, worker ants and even their larvae
were sometimes present in large quantities; it is possible that these birds,
and perhaps others in the list, may prove on further observation to be
rather regular ant-feeders.

Glareola melanoptera Nordmann. Himantornis hamatopus whitesidei Sharpe,
Galachrysia nuchalis emini (Shelley). Cliconia ciconia (Linngeus).
Neotis denhami (Children). Coturnix colurniz (Linngeus).

‘In a specimen of Hirundo nigrita G. R. Gray, from Gamangui, Mr. Chapin found that *“the right
metatarsus had been bitten by a driver ant, whose head still adhered to it, and all the lower part of
the foot had died and dried up, without falling off."
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Coturniz delegorguei Delegorgue. Muscicapa striata (Pallas).

Milvus zgyptius parasitus (Daudin). Stizorhina vulpina Reichenow.
Ceniropus grillii Hartlaub. Oriolus larvalus letior Sharpe.
Cuculus solitarius Stephens. Onychognathus hartlaubi Hartlaub.
Cuculus jacksoni Sharpe. Hyphantornis cucullata feminina Grant.
Lybius guifsobalito Hermann. Malimbus nitens microrhynchus
Coracias abyssinicus Hermann. Reichenow. .
Eurystomus afer (Latham). Pyromelana crassirostris Grant.
Eurystomus gularis Vieillot. Estirilda atricapilla Verreaux.
Bucorvus abyssinicus (Boddaert). Melanopteryx nigerrimus (Vieillot).
Ceratogymna atrata (Temminck). Parmoptila jamesoni (Shelley).
Bycanistes sharpei (Elliot). Anthus leucophrys gouldi Fraser.
Horizoceros granti (Hartlaub). Pycnonotus ricolor (Hartlaub).
Irrisor erythrorynchos (Latham). Cinnyris superbus (Shaw).
Scoptelus adolfi-friederici Reichenow. Cinnyris splendidus Shaw.
Caprimulgus inornatus Heuglin. Hedydipna platura (Vieillot).
Caprimulgus batest Sharpe. Eremomela badiceps (Fraser).
Macrodipteryz longipennis (Shaw). Monticola sazalilis (Linngus).
Cosmetornis verillarius (J. Gould). Thamnolza nigra (Vieillot).

In the case of the weaver-birds included in the above list, it is evi-
dent that some of the species (Parmoptila, Malimbus, Estrilda, etc.)
have a marked predilection for ants, since the crop and stomach very
often contained their larve, pupe, and workers. Mr. Chapin’s note
concerning a Melanopleryx nigerrimus obtained at Avakubi is worthy of
quotation: ‘“its stomach contained many of the large light brown ants!
that bind together the leaves of mango, as well as those of other trees,
with silky fibers produced by their larve.”

2.—Birds that feed chiefly or to a very large extent on ants are of
more interest to the myrmecologist, and some of them: have developed
peculiar habits in connection with this kind of diet.

a.—Swifts and bee-eaters seem to show, in tropical Atrica, a marked
preference for ants in the winged phases, which they catch in flight.
The stomach of one of the most common swifts, Micropus apus (Lin-
nzus), was frequently found by Mr. Chapin to be filled with brownish-
black winged ants; many other species, such as Micropus streubeli
(Hartlaub), M. affinis (Gray and Hardwicke), Tachornis parvus (Lich-
tenstein), Chalura cassini Sclater, C. ussher! sharpei Neumann, C.
sabini Gray, and C. melanopygia Chapin, have similar habits. Mr.
Chapin observes that swifts feed mainly on winged ants, while swallows
catch them only occasionally. The red-breasted bee-eater, Merops

1(Ecophylla longinoda (Latreille). [J. B.]
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malimbicus Shaw,! also shows a great predilection for winged ants; inthe
eight specimens shot near Monsembe, on the Congo River, from a flock
of 175 to 200 which was resting in the top of a dead tree, the gizzard was
well filled with such insects. Similar observations were made on related
species at Avakubi (Merops albicollis Vieillot) and Bafwabaka [Melit-
tophagus miilleri (Cassin)].

b.—A rather small group of insectivorous birds attack the nests
of ants and feed on the workers as well as on the brood. This is a very
common habit with many species of woodpeckers. Sjostedt?relates that
some of the Cameroon species seem to live chiefly on ants, which were
the only insects he found in the stomach of Campethera permista (Reiche-
now). Kersting® found ants in the stomach of Campethera nivosa (Swain-
son) and v. Heuglinin that of Mesopicus schoensis (Riippell) and Dendro-
picos obsoletus (Wagler), brood as well as worker ants being present.
Similar observations were made by Mr. Chapin on the following Congo
species: Campethera caroli (Malherbe), C. permista (Reichenow), C
balia Heuglin, C. abingoni chrysura (Swainson), and C. nivosa (Swainson).
His following note relates to a specimen of the last-named species from
Avakubi: “the stomach contained larvae and pupe of a very small black
ant that builds large brown nests in the trees.® From this it would seem
that this woodpecker had been pecking holes in a nest.”

A specimen of Campethera abingon: (A. Smith) obtained by Swyn-
verton® in Gazaland had its stomach filled with hundreds of a small
black tree-ant in all stages of development.

c.—Some birds of the African forests have developed the curious
babit of following the columns of doryline driver ants, much as do the
South American Formicariide I have previously mentioned. The earliest
observations of the kind were made by Du Chaillu’ in the Gaboon:
“Hunting in the rear of the village (of Obindji) on the 15th [of April
1858], I shot a curious bird, the Alethe castanea—a new species. . .
They fly in a small flock, and follow industriously the bashikoway ants
[driver ants] in their marches about the country. The bird is insectivo-
rous; and when the bashikoway army routs before it the frightened grass-
hoppers and beetles, the bird, like a regular camp-follower, pounces on
the prey and carries it off. I think it does not eat the bashikoway.”

‘Hartert found winged ants, together with other insects, in the stomach of Merops malimbicus
examined by him in Nigeria (1886, Journ. {. Ornithol., X3 .
21895, Kongl Svenska Vetensk. Ak. Handl., N. 8. XXVII, No. l Pp. "54 and 56.
'ﬁ'uotedb Relchenow A., 1903, Dlo\ogel -\fnka.s (Ncudamm) 11, p. 170.
euglin %‘\ v., 1871, Ormtholome \Iordoet-Afnkns (Cassel), 1, p. 804 nnd 810.
SEvi ently a species of Crematogaster. |J. B ]

#1907, Ibia, (9) 1. p. 260. ‘ ' ) )
*Du Chaillu, P. B ‘1861, ‘Explorations and adventures in equatorial Africa,’ (New York), p. 319.
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Reichenow! made similar observations on the same species of bird in
Cameroon, but he found the stomachs of specimens examined by him
filled with driver ants. He also claims that Turdinus fulvescens (Cas-
sin) has similar habits.? According to Sjéstedt,? the following birds are
found near the moving columns of Dorylus (Anomma) nigricans sub-
species arcens in Cameroon: Bleda notata (Cassin), B. syndaclyla
(Swainson), Alethe castanea Cassin, Criniger calwrus (Cassin), and
Neocossyphus poensis (Strickland). This observer notes that Bleda
notata on such occasions does not remain on the ground, but rather on the
lower branches of trees and shrubs, whence it jumps down to the ants
and returns at once to its perch. The stomach of Neocossyphus poensis
was found to contain ants only, while that of Bleda notata contained ants
and beetles. At Efulen, Cameroon, G. L. Bates® also saw Alethe castanea
“in thickets where an army of driver ants covers the ground and bushes,
a8 they are very fond of feeding on these ants, though they do not come
into open places to doso.” Inanother paper, Bates® writes: “ Whenever
you see & number of birds of different kinds flitting about near the
ground in one place and twittering excitedly, you may be pretty sure
there is an army of ‘driver ants’ at hand. Many different kinds of birds
join in the chase of driver ants. I have even seen the small white-
crested hornbill (Lophoceros hartlaub?) engaged in 1t.” Another hornbill,
Ortholophus cassini Finsch, was once seen by Bates® to join with smaller
birds in pecking at a swarm of driver ants on the ground.

On Mount Ruwenzori, between 6500 and 9000 feet, R. B. Woosnam
found Alethe poliophrys Sharpe ‘‘ frequenting the forest zone and the lower
edge of the bamboo. It appeared to be particularly fond of the soldier
ants and might often be seen attacking a column of theseinsectsasthey
crossed a path or open spot. Whether it really ate the ants or merely
snatched away the eggs they were carrying, was a point we could never
decide; probably the eggs were the attraction, for it seems difficult to
imagine anything more unsatisfactory than a meal of angry soldier
ants.””

11873, Journ. f. Ornithol., XXI1I1, p. 20. . . .

2Mr. Chapin did not find this to be the case with T. fulorscens in the L,pper Congo. .

3Sjostedt, Y., 1895, *Zur Ornithologie Kameruns,” Kongl. Svenska Vetensk. Ak. Handl, N. 8.,
XXVII, No. 1, pp. 1-120, Pls. 1-x. 1n a later paper Sjdstedt further mentions certain woodpeckers of
the genus Campethera and Stiphrornis gabonensis Sharpe as occasionally following the columns of the
dorylines in Cameroon, though not go regularly as the Criniger and Alethe (‘Exped. Kilimandjaro,
Meru, ete.,’ 11, 8, 1908, p. 111).

‘8uotcd by R. B. Sharpe, 1908, Ibhis, (9) II, p. 128.

SQuoted by R. B, Sharpe, 1904, Ibis, (8) I\'.l(h). 92. . X

61905, Ibis, (8) V, p. 8Y. Under the name Ortholophus albotrutalua_(Cgasm).

‘Woosnam, qumt-(rhy 0. Grant, 1910, Trans. Zool. Soc. London, XIX, p. 374
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these birds were very shy and it was only after long waiting that I
could shoot one.

“Now, what are the birds after? It is not, as a rule, the adult ants,
for these are generally only eaten, if at all, in very small numbers. Nor
is it their young, for they frequently do not carry any, and this circum-
stance has no relation to the presence or absence of birds. Is it the
victims—otherinsects and the like—being carried by the ants? Surely
there ought to be easier ways than this to procure the same food. Yet
the three ant heads in the stomach of one of the Neocossyphus rufus
might have come there in that way. Seizing some coveted morsel, the
bird found, perhaps, that several ants had buried their jaws in it, but
plucked off their bodies at, any rate, bgfore eating it.””! On another
occasion, at Bafwabaka, the stomach ot an immature Neocossyphus p.
praepectoralis was found filled with driver ants; but in most of the other
“ant-thrushes” examined for this purpose the food consisted mostly of
small insects, with occasionally a driver ant. A number of stomachs of
Alethe also contained the bones of small frogs.

Plate I (frontispiece) represents a typical association of three
driver ant birds commonly found in the Ituri Forest following the
columns of the dorylines: Alethe ¢. woosnami Grant, Neocossyphus rufus
gabunensis Neumann, and Bleda eximia ugandz van Someren.

MAaMMALS

That many insectivorous and omnivorous mammals, such as moles,
shrews, monkeys, and the like, will at times feed on ants can be expected
after what we have learned above of the feeding habits of insectivorous
birds; we know, however, but little about this from actual observation.
We have the authority of John Muir that certain North American black
bears are very fond of carpenter ants (Camponotus); they ‘‘tear and
gnaw their home logs to pieces, and roughly devour the eggs, larva,
parent ants, and the rotten or sound wood of the cells, all in one spicy
acid hash.””? Mr. C. L. Camp has kindly informed me that he once saw
in the Yosemite National Park, California, bear-droppings containing
masses of the chitinous remains of ants. Moles, too, must devour large
numbers of worker ants and their pupz, though I have found no

tMr. Chapin also notes that, at Faradje, he once watched a chicken eating army ants. .

*Muir, J., 1916, * My first summmer in the Sierra,” (Boston and New York), p. 46. C. H. Mernam
(1884, ‘The mammals of the Adirondack Region,” New York, p. 95) writes that the American black
bear (Ursus americanus Pallas) *'is par excellence an omnivorous beast, and his larder consists not only
of mice and other small mammals, turtles, frogs, and fish; but also. and largely, of ants and their eﬁp
bees and their honey, cherries, blackberries, raspberries, blueberries and various other fruits, vegetables,
and roots. . . . He delights in tearing open old stumps and logs in search of the snts that make their
homes in such situations.”’
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definite records thereof, except in the case of the American mole, Scalopus
aquaticus (Linnzus). Scheffer! has examined one hundred stomachs
of this animal in Kansas and found remains of ants in nineteen of them,
these insects being then, as a rule, present in large numbers; one of the
stomachs, for instance, contained 205 ants and 44 other insects; another,
250 ant puparia and 6 other arthropods.

So-called ‘‘ant-eaters’ are found in practically all tropical regions,
but the confusion so commonly made by casual observers between
the true ants (Formicidee) and the “ white ants,”” or termites, in many
cases makes it hard to decide from published accounts which of these
mammals are truly myrmecophagous and to what extent. Moreover,
but little information based on actual study has been published con-
cerning their feeding habits and stomach contents. White ants, or
termites, constitute, of course, an attractive food for almost every
insectivorous animal, while true ants, 'as Beebe remarks, “are all
flavored more or less strongly with formic acid, and must be an acquired
taste.”? Further interesting questions which cannot be answered at
this time are whether the various ant-eaters prefer ants to other insects
and whether they can make a selection between different species of ants.
These points would be of importance in considering the possible use of
these animals to combat the leaf-cutting ants of tropical America, as
suggested by certain observers.

The echidnas, or spiny ant-eaters (Echidna aculeata Shaw and allies),
of New Guinea, Tasmania, and Australia belong to the order Mono-
tremata and are among the most primitive and odd-looking of present-
day mammals. The Australian species, at least, is said by most obser-
vers to feed on ‘““ants,” though from the descriptions of G. Bennett® and
Saville Kent it would appear that by this termites are meant as well as
Formicidee. Saville Kent, for instance, writes that when the echidnas
are placed in contiguity to a teeming ant track, they take no notice of it,
“appreciating the insects only under the conditions obtaining in the
nests or hillocks. These edifices they would soon tear open with their
powerful claws, exposing to view the white succulent nymphs, larve,

and pupe, or so-called eggs, upon which alone they concentrated their
attention.”’

1Scheffer, T. H., 1910, ‘ The common mole,” Bull. 168 Kansas State Agric. Coll. Exper. Stat., pp.
1-36; 1914, ‘The common mole of the Eastern United States’, U. 8. Dept. Agric. Farmers Bull. 583,
. 1-10.  See also Wsitz_.;.zA.. 1910, * A Study of the food of moles in Illinois,” Bull. Illinois St. Lab.
. Hist., 1X, 2, pp- 3
ot it oli. Zaoh. Boc. New York, XXI, No. 1, p. 1561.
iBennett, G., 1860, ' Gatherings of a naturalist in Australasia.’ (London), pp. 147-150.
41807, ‘ The naturslist in Australia,” (London), p. 19.
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The echidna is chiefly nocturnal and shows many remarkable adap-
tations to its habit of feeding on subterranean insects. The face is drawn
out into a long,-tapering, cylindrical snout, terminating in a very small
mouth. The tongue is elongated, very slender, and capable of being
protruded for a considerable distance. The jaws are slender and entirely
destitute of any kind of teeth, of which, moreover, no trace has been
found in the young. The palate, however, and the back of the tongue
are rough with small spines, presumably to hold the living prey. ‘“For
ants and their eggs form the staple food, and these the Echidna obtains
by digging up the ant or termites’ nests with its powerful limbs. Then
the tongue covered with a sticky saliva is protruded; it becomes covered
with ants, and is then quickly drawn back into the mouth.””?

More circumstantial evidence concerning the food of the echidnas in
Queensland is to be found in a short note by Bennett’s son:

They are particularly partial to the white ants, which erect small mounds of
clay about 18 inches in height. These they attack in a most systematic way, by
working round the nest, by clearing away the earth and forming a trench where the
nest joins the earth, and devouring all before them; and then they make a hole in the
center and clear out the whole nest, leaving none behind to tell the tale of their visit.
The soldier ant (a large stinging ant) they do not touch; their nests were close to
the white ant mounds, but were untouched. The larger sugar ants, which raise
mounds of sand about 16 inches high and 4 feet in diameter, they attack first, by
lying on the mound with their tongue out and drawing in the ants that cross it;
there they remain sometimes for hours. This, T have no doubt, is the time that they
get the sand found in their stomach. They then make a hole from one side to the
other, and devour the most delicate morsels coming in their way. In the daytime
they do not move about much, beginning their search about a couple of hours before
sundown.?

K. Dahl® also states that the Australian Echidna aculeata depends
upon termites for its food.

Among the extensive order of marsupials, many of the insectivorous
species must occasionally eat ants. One of them, the banded Australian
ant-cater, Myrmecobius fasciatus Waterhouse, is often considered as
belonging to a peculiar subfamily, the Myrmecobiina, and is said to feed
on “ants’ and perhaps also on other insects. This interesting animal
offers, among the marsupials, all the adaptive characters of the South
American ant-eaters: the elongate and pointed muzzle, the slender and
extensive tongue, the stout fore limbs, and the long, curved, digging

'Lucas, A. H. 8. and Le Souef, W. H. D, 1909, ‘' The animals of Australia,” (Mplbourne),z).olus.
tBennett, G. J., ‘Observations on the habits of the Eckidna hystriz of Australia,’” Proc. 1. Soc.
London, 1881, pp. 737-739. X
'5897, %oo ogist, (4) 1, p. 200. See also Kénig, C., 1811, * Der Ameisenegel,” Aus der Natur, V11,
pp. 621-633.
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The armadillos (Dasypodidz), which range in many species over the
tropical and temperate parts of South America, one of them even reach-
ing Texas, are said to be omnivorous, feeding on roots, insects, worms,
reptiles, and carrion; in how far this diet may include true antsis by
no means easy to gather from the very scanty deseriptions of the habits
of these animals; in many cases termites are in all probability the chief
food.! The snout of the armadillos is moderately elongate, and the
tongue is long, pointed, extensile, though less so than in the Myrme-
cophagide.

It would thus appear that the pangolins or scaly ant-eaters (Mani-
d=; PlL. XXIV, fig. 2; Pl. XXV, figs. 1 and 2) of the Old World tropics
are the only edentates whose myrmecophagous propensities are beyond
doubt. These animals are at once recognizable by the large overlapping
scales which cover the whole of the upper surface of the head, the upper
surface and sides of the body, the whole of the tail, and the outer sides of
the limbs; the legs are short and end in curved claws, those of the fore
limbs being especially powerful. The snout is pointed and conical;
teeth are entirely absent; the long, vermiform, protractile tongue is
flattened toward the tip and kept sticky with saliva abundantly produced
by enormous submaxillary glands. The structure of the stomach shows
further curious adaptations to their ant diet; in Manis javanica, for
instance, most of the mucous membrane is transformed into a pavement
epithelium of horny texture, raised into folds in the cardiac region near
the cesophagus, while it forms horny teeth in the pylorie part, at theend
of the great curve; opposite these pyloric teeth, at the end of the small
curve, the middle line is swollen into an organ of trituration, covered
with numerous horny teeth and moved by powerful underlying muscles.
The gastric glands are united into a few voluminous glandular bodies
which pour their abundant secretion into the stomach by way of wide
glandular ducts. The insects are swallowed whole and reach the stomach
together with saliva, sand, and small pebbles often as large as a pesa;
this mixture is then ground up by the peristaltic movements of the
stomach, whose inner walls are effectively protected by the horny pave-
ment epithelium; gastric juice is profusely poured over the stomach
contents, which undergo a final grinding by the organ of trituration in
the pyloric region.?

1L0derwaldt (1909, Zeitschr. Wiss. Insektenbiol., V, p. 312) mentionsincidentally that the armadil-
los in Brasil prefer to grub about in the earthen mounds of the stinging Solenopsie geminata.
1See Weber, M., 1904, ‘ Die Siaugetiere,’ (Jena), pp. 426-427.
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Seven species are now generally recognized in this family and are all
included in the genus Manis: four of these occur on the African conti-
nent, while the remaining three are foundin the Oriental Region (Ceylon,
India, Burma, southern China as far as Kianghsi, Formosa, and Sunda
Islands). The ant-eating habit is common to all, though it has been
investigated in only a very general way. Ihave been able to find but one
record of the romplete analysis of the stomach contents of one of these
animals. It was made from a specimen of Manis (said to have been
temmincki, but probably gigantea Illiger), the stomach of which was sent
by Solon from the Lower Congo to Forel, who extracted from it the fol-
lowing ants,! several of which were at that time new to science.

Dorylus (Anomma) emeryi subsp. opacus Forel. Numerous workers.

Pheidole punctulata Maxr. Several workers and two soldiers.

Cremalogaster impressa Emery. Very numerous workers and several males.

Macromischoides aculeata (Mayr). A few workers.

Myrmicaria eumenotides var. congolensis Forel. Very numerous workers.

Rhoptromyrmer opacus var. estus Forel. Very numerous workers, a number of muales
and 2 few females.

Plagiolepis tenella Santschi. Feinale.

(Ecophylla longinoda (Latreille). Workers.

Polyrhachys concava André. A small number of workers.

Camponotur manidis Forel. A small number of workers.

Camponotus foraminosus subsp. delagoensis var. sorptus Forel. A very large number of
workers, a goodly number of females and several males.

Biittikofer,? in Liberia, fed the smaller, arboreal species, Manis
longicaudata, with larve taken from mushroom-shaped termite nests.
Of the large, terrestrial Mani:s gigantea, he says that the anterior portion
of the stomach of a specimen contained about six liters of termites, while
the posterior portion was filled with an equal amount of driver ants.
Vosseler? found that the excrement of a Manis temminck: Smuts which he
observed alive at Amani in Usambara consisted entirely of the chitinous
remains of driver ants.

The habits of the oriental species of the genus should not materially
differ from those of their African relatives. Kreyenberg,‘ who observed
Manis javanica in China, states that all stomachs examined by him
contained large numbers of ants and theirlarveexclusively. And speak-
ing of the same species in Borneo, Beebe® writes: ‘‘ Ants, both stinging
and harmless, form the entire food, although we must extend this general

11909, Ann. Soc. Ent. Belgique, LIII, pr‘ 58-63.

*Bittikofer, J., 1890, ‘ Reisebilder aus Liberia,' (Leiden), 11, pp. 393-395.

11907, Zoolog. Beobachter, XLVIII, p. 197.

11907, Zoolog. Beobachter, XLVIII, p. 184.

*Beebe, C. W, 1914, ' The pangolin or scaly-antester,' Zool. Soc. Bull. New York, XVII, pp. 1141-
1145,
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specialized. In M. gigantea it has the form of a loop, consisting of two,
broad, band-like projections distally united and reaching back half the
distance froin sternum to pelvis. In M. tricuspis and M. tetradactyla,
however, two rod-like, cartilaginous projections extend outside the peri-
toneurn much farther back and, turning upward to the right, are loosely
fastened to the last ribs. The prehensile tongue also acts as an organ of
touch and, due to its shape, can follow the intricate turns and windings of
the galleries in ant and termite structures. This explains why the in-
nates and their larva are cleaned out as by enchantment. An adult male
M. tricuspis pushed its tongue into the galleries of a sectioned ant nest
for a distance of four inches, moving it just as easily sideways as up or
down. After making room to insert its tiny snout, it sniffed into the
tunnel, thereby still more inciting the inhabitants that, hurrying to the
place of disturbance, were then lapped up so rapidly that it was difficult
to see how well loaded the tongue was as it shot back and forth.

“The prey is disposed of so instantaneously that neither the ejec-
tion of formic acid, the powerful, pinching mandibles, the armature of
spines, nor even the stings of the ants are ot much avail. The giant ant-
eaters, with their broader, more ribbon-like tongue, are more deliberate
than the smaller species in feeding, but their methods are equally effi-
cient. From the behavior of various forms observed it appears that
they are not affected by the defensive weapons of any of the ants they
feed upon. Probably these insects have little chance to make effective
use of them before they are enveloped in slime, and later the gastric
juices and the triturating action of the stomach render any further efforts
impossible. :

“The variety of ants taken by these pangolins proves that taste
alone does not guide them in their choice, and I have already mentioned
that our captives fed on termites with the same eagerness. Furthermore,
the food, covered with slime, passes through the ccmpletely toothless
mouth and throat so quickly that flavor is perhaps of little or no import-
ance. Infact, the passage from mouth tostomach might be compared to
a chute, and a process replacing mastication begins only after the food
reaches the stomach.

“In spite of this apparent immunity of the scaly ant-eaters, we found
that certain kinds of ants are evidently not preyed upon by at least come
of the pangolins. Near one of our camps at Avakubi there was anestof
robber ants (Megaponera fetens). When we inserted a grass-stalk into
its entrance, the owners hurried out to attack the intruder. In a very
few moments a Manis tricuspis lying rolled-up nearby was overrun by the
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ants, which belabored it with their mandibles as well as with their pain-
ful stings. The pangolin became restless, unrolled by fits and starts, got
to its feet, erected its scales, and hurried off to some distance. Then,
again and again hooking its fore limbs into the ground, it dragged itself
from spot to spot, at every pull exercising considerable pressure against
the grass, thus endeavoring to free itself of the tormentors. Rolling
up and unrolling and scratching with its claws exhausted its means of
defense.

“ Experiinents with other captives of this species showed consider-
able variation in individual behavior. One taken near a column of army
ants (Dorylus) merely made good its escape, another quickly broke up
the well-ordered line. Sitting on its hind limbs and with its tail steady-
ing its movements, the fore part of the body was swung about freely.
The claws of the fore limbs were kept busy removing those of the fierce
assailants that, in spite of the oft repeated shivering movements of the
scaly armor, succeeded in gaining a hold. Lashing its sticky tongue
through the confused crowds, the ant-eater lost no tiine in moving back
and forth along the ant column as quickly as the dense clusters vanished
into its mouth. Its hunger satisfied, it at once retreated, freeing itself
of the few army ants that had managed to dig their mandibles into the
soft parts of its hide. M. tricuspis fed freely on many other kinds of
ants. Those we had alive at Avakubi, Medje, and Niapu were particu-
larly fond of ants of the genus Myrmicaria. Brought within reach of such
colonies, the pangolins always turned their attention to the deeper, open
tunnels these ants construct across clearcd spaces and trails. Here the
steady stream of tiny travelers made their meals doubly easy. Curious
was the habit of the ant-eaters, especially when sitting partly erect, of
turning the outer edge of the tail down and suddenly sweeping into a
heap all the fragments of ant or termite structures they had scattered
about. This gave them a new chance of disposing of their victims that
emerged again in numbers from the débris. Though undoubtedly noc-
turnal in habits, our captives had no objection to feeding during the day
and only the direct rays of the sun interfered with the chances thus
offered.

“While African pangolins have helped to enrich the stores of witch-
craft both helpful and injurious, those of some parts of Japan, China,
and Malaysia have furnished the folklore with a curious tale, slightly
differing in details in the various regions, on theirsupposed feeding habits.
According to the legend, the pangolin, after tearing open an ants’ nest,
erects its body scales and waits until as many ants as possible have
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crawled beneath them. Suddenly the scales are pressed down hard,
crushing the tiny prey to death; the ant-eater then goes into the water,
erects its scales, and proceeds to enjoy a meal of dead ants floating on the
surface.

‘“‘However great their reputation for slowness, under certain condi-
tions the African species seen could proceed in a shuffling manner for a
short distance at the rate of eighty yards a minute, the giant species being
slightly faster. All four limbs and the tail take an active part, but walk-
ing on hind limbs or leaping was not observed. They can sit erect,
steadied by their strong tail and pillar-like hind limbs, thus enabling
them to carry out any movement with the fore part of the body and
greatly increasing their ability to dig and feed. In walking, M. tri-
cuspis and M. tetradactyla held their claws in a normal position, the tip
of the claws striking the ground. The giant pangolins, however, walk on
the “knuckles” of the fore limbs, so to speak, the claws being folded
beneath and slightly turned inward so that only the longer, outer curve
of the claw touches the ground.

“The strong, prehensile tail of the smaller pangolins, M. tetradactyla
and M. {ricuspis, is provided on the lower surface of the tip with a rough
skin pad of great tactile sensibility. By ineans of this the long tail can
rapidly explore the neighborhood for possible means of progress. It can
grasp firmly even the slightest projection, thus enabling these ant-eaters
hanging upside down to plunder ants’ nests even more easily than when
sitting on a branch, for at any moment they can pull themselves out of
reach of the attacking ants. By forcing the head up over the breast and
belly they can hook the claws into their tail as into any nearby branch.
‘These pangolins readily carry out a three-quarter twist with the forward
part of the body, or turn back at a right angle to the surface on which they
are climbing, and descend any slender tree or branch head downward by
quickly shifting the grip of the prehensile tail.

““The smaller species, when suddenly frightened while climbing, may
let themselves drop from any height, landing uninjured in a rolled-up
condition, the flexible scales, backed by the resilient, strong panniculus
carnosus, evidently absorb the shock. In the arboreal M. tetradactyla,
the long tail, with its sharp-ridged and pointed scales on the under side,
is dexterously used in getting about and often serves as stabilizer. As
soon as the claws of the hind feet have gained firm hold in the bark the
security of the position is greatly increased thereby. The body can then
be bent even backward and the free fore limbs are put into action to
widen the breach in the ant galleries as fast as the sticky tongue can
empty them.
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“The two giant species are terrestrial and fossorial in habits but are
rather scarce. They alone havesucceeded in holding their own over most
of the Ethiopian Region. The Vaal-Orange River in the south and
Abyssinia in the north are probably the limits of distribution for M. tem-
mincki, and M. gigantea is known from the West African Rain Forest
and the adjoining wooded galleries. The latter is the only large species
we met in the Belgian Congo; specimens were taken at Bafuka, Niangara,
Poko, and Niapu, the largest attaining five feet in length, the tail being
less than half of this.

‘“Near the last-named place various burrows from which Pygmies
had secured giant pangolins, both dead and alive, showed that the tun-
nels attain a length of fifteen feet and reach about five feet below the
surface. In these forests the ant-eaters seemed to prefer the higher-
lying, sloping sites for their permanent homes, evidently a safeguard
against being drowned in a country with such a heavy rainfall. The hesp
of excavated soil near the open entrance seldom offers a clue to the real
size of the irregular, winding burrow, as the weather rapidly effaces the
traces of diggings carried on from time to time. Pygmy boys, with one
end of a strand of rattan fastened to the waist and the other held by
friends waiting outside, entered the burrows without hesitation and
stated that there is a more spacious resting place at the very end of the
tunnel shared often by an adult pair and their young. These boys, armed
with only a knife, merely fastened the rattan around the live pangolin,
which they prodded from behind while their companions pulledit slowly
out of the hole. These otherwise harmless beasts, when touched while
rolled up, suddenly switch their tail sidewise with such force that, if one’s
hand is caught between the rough body scales and the tail, it is seriously
mutilated by the shearing action. Natives of the Ituri and Uele districts
claim that the giant pangolins stay for weeks at a time in their burrows,
but it is certain that at times they leave them several nights in succession
to feed. One trailed to its underground home atter a heavy rain was
caught in nooses eighteen days later when trying to escape.

“One might think that animals so large and muscular would need
great quantities of food, but this is only relatively true, for their sluggish
habits considerably reduce the demands for nourishment. An adult male
from Niapu measured 1530 mm. from snout to tip of tail, the latter ac-
counting for 680 mm. The capacity of their stomach is relatively small,
hardly more than two quarts (about two liters). In an adult female the
stomach measured antero-posteriorly only 170 mm. and dorso-ventrally
70 mm. Biittikofer’s remark, cited by Dr. Bequaert (p. 319), about a
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“The stomachs of M. tetradactyla and M. tricuspis, as shown long
ago for the latter by Klinckowstrém,! are also divided into two parts.
The cardiac section is lined with horny pavement epithelium, the mucous
membrane showing folds with numerous, wavy crossbars. The pyloric
section, with its soft, gland-bearing mucous membrane, is sharply set
apart. Though the distribution of various glands differs in the two
species, the muscular portion of the pyloric section in both is much like
that of M. gigantea. A mass of fine grit also helps pulverize the ants
during the extended milling process.

“The numerous forms of the aardvark, Orycteropus afer (Pallas)
(Pl. XXIV, fig. 1), are distributed over most of the Ethiopian Region
and are equally common in the Savannah and Western Forest Provinces.
Their food consists of white ants (termites), and true ants are only in-
cidentally taken, as they often inhabit termitaria. In external char-
acteristics the aardvark resembles a pig, about six and one-half feet in
total length, with a slender head, long ears, and a heavy, tapering tail
about two and one-third feet long. Its very muscular limbs with their
enormous claws denote fossorial abilities. The mouth is small, the snout
slightly protruding and rather casily moved. The nostrils can be opened
and shut at will and the edges are set with a dense border of short, stiff
bristles turned outward in such fashion as to prevent insects from enter-
ing thenose. The long, extensile tongue is of relatively normal shape and
the rather flat-crowned, peculiar cheek-teeth are capable of crushing food.
The stomach lacks the highly specialized triturating organs of the
Manid=, though strong, muscular walls are present in the pyloric sec-
tion. The absence of stone and grit also indicates that the gastric juices
play the most important réle in the disintegration and digestion of food
and are sufficient to assimilate the soft-bodied termites but not the well-
chitinized ants. Numerous parasitic worms are thus enabled to live
in the stomach.

“0Of the many aardvark burrows seen near Faradje, those with one
entrance were scarcer than those with two, but three and even as many
as eight openings to a single retreat were recorded. In one case the three
entrances to a burrow were as much as fifty feet apart. Many of the tun-
nels, which reached about five feet below the surface, were deserted;
those inhabited seemed to indicate that the aardvarks occupy them at
intervals and occasionally dig holes merely for shelter. At times these
inoffensive animals are driven out of their lodgings by warthogs and py-

11895, Zool. Jahrb. Abt. Anat. Ontog., V1II, p. 495.
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or rather they mix it with their rice as a condiment; it has a pungent
acetic taste and smell which they evidently like.” The same ant is used
by the natives of North Queensland mashed up in water, like lemon
squash, and forms the basis of a pleasant acid drink appreciated even by
many European palates.!

Moreover, it is generally known that ctrtain American Indians eat
ants, as well as other insects, freely. This is especially true of the tribes
that are but little inclined toward agriculture, periods of famine with
them being rather frequent, due to the absence of permanent vegetable
staples.? In his delightful book, ‘My first sumimer in the Sierra,” John
Muir? tells how the Digger Indians of California are fond of the larve
and even of the adults of the large jet-black, wood-boring ants (Campono-
tus), of which “they bite off and reject the head, and eat the tickly acid
body with keenrelish.”” In hisaccount of the honey ants of North Ameri-
ca, McCook* remarks that the uses to which the Mexicans and the
Indians ot the southwestern United States put the replete of Myrme-
cocystus are various. ‘That they eat it freely, and regard it as a delicate
morsel is beyond doubt. Prof. Cope, when in New Mexico, had the ants
offered to him upon a dish as a dainty relish. The Mexicans (Lew)
press the insects, and use the gathered honey at their meals. They also
are said to prepare from it by fermentation an alcoholic liquor. Again
they are said (Edwards) to apply the honey to bruised and swollen
limbs, aseribing to it great healing properties.”

One finds in the narratives of Barrére’ de Azara,® Humboldt,”
Rengger,® Richard Schomburgk,? and other travelers® frequent allusions
to the fondness of many South American tribes for the large males and

18aville Kent, W., 1897. ‘The naturalist in Australia,’ (London), p. 253.
25¢c Skinner, A., 1010. ‘The use of insects and other invertebrates as food by the North American
Indians.’ Journ. New York Ent. Soc., XVII1, pp. 264-267.
3Muir, J., 1816, * My first summer in the Sierra,” (Boston and New York), p. 46.
McCook, H. C., 1882. *'The honey ants of the Garden of the Gods and the Occident anta of the
Amcrican plaina.’ (Philade]phia?, p. 32.
sBarrére, P., 1741, * Essaisug I'histoire naturelle de 1a France Equinoxiale,” (Paris), p. 198. Speaking
of an ant of British Guiana which he ealls Formica major, volans, edulis, this traveller writes: " Cette
fourmi est passagdre ct parait en grand nombre au commencement des pluies. Les négres et les créoles
mangent le derridre de cet inscete, qui est une sorte de petit sac, de la grosseur 3 peu prés d’'un poin
chiche, rempli d’une liqueur blanchdtre, miellée, qui ne parait étre sutre chose que les eufs qu'il
dépose dans ce temps-la.’”
¢de Azurs, F., 1809, ‘ Voyages dans I'Amérique Méridionale,” (Paris), p. 199: " Les habitantade la
ville de Santa Fé, qui est de ces edtés-13, vout4 la chasse de ces fourmis ailées: on en prend la partie
ostérieure, qui est fort grasse, on la fait frire, et on la mange en omelette; ou bien aprés les avotr fait
rire, on les passc au sirop ct on les mange comme des dragées.” After quoting this passage, Gallardo
(1916, An. Mus. Nac. Bucnos Aires, XXVII1I, p. 344) adds that the gaster of the females of Atra
sexdene (Linnseus), called tanajtras, is still eaten by the Brazilians.
Humboldt, Al de, 1822, * Voyage aux régions équinoxiales du Nouveau Continent, fait par A. de
Humboldt et A. Bonpland,’ (Paris), VII, pp. 443-444.
@ 8Rengger, A., 1835, ‘ Reise nach Paraguay in den Jahren 1818 bis 1826 von Dr. J. R. Rengger,’
Aarau), p- 253.
*Schomburgk, Rich., 1848, * Reisen in British Guiana,’ (Leip:i%z. ll.f. 112,
19Sec Orton, J., 1876, ‘The Andes and the Amason,’ 3d Ed., (New York), p. 301; Spruce, Rich.,
1908, * Notes of a botanist on the Amaszon and Andes,’ (London), 1, p. 484.
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queens of the common leaf-cutters, Aita cephalotes (Linnszus) and A.
sexdens (Linngzus). Schomburgk vividly describes how these ants are
collected by the Indians of British Guiana, when, with the first rain-
storms, large numbers of the winged, sexual forms leave their mound-
shaped nests. Their heads are pulled off as soon as they are caught, and
the swollen gaster, filled with fatty tissue, is roasted or otherwise cooked;
‘““thus prepared, these insects are considered even daintier than the larva
of Calandra palmarum.”



Praie XXIV
Fig. 1. Orycteropus afer (Pallas). Freshly killed female, ut Faradje, March 6,
1911. Anterior portion of the body, showing the elongated snout and the heavily

built fore limbs with their powerful digging claws.
Fig.2. Manis gigantea Illiger. Freshly killed female, at Niangara, April 26, 1913.
Anterior view, showing the elongate snout and lengthened, heavy claws of the fore

limbs.
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The leaf-cutting ants of the tribe Attini, so abundant in tropical
and subtropical America, are decidedly destructive to the vegetation and
are rightly considered one of the worst pests to South American agricul-
ture. Accounts of their depredations are found in practically all narra-
tives of South American travellers. Though they attack many of the
native herbs, shrubs, and trees, they often show a predilection for cul-
tivated plants. It is no uncommon thing to find the saivas, Atta
cephalotes (Linngus), so numerous in certain spots that the planters are
forced to abandon their fields. Speaking of the ants in the Brazilian
coffee districts, Van Delden (1885, pp. 297-298) writes: “The enemy
most dreaded in the fazendas (plantations) is indubitably the sadva, or
tana-jura, a dark-brown ant, two centimeters long, which undermines the
ground by digging extensive passages and dens in all directions. It
attacks all sorts of trees, the coffee-shrub among others, but has a
decided preference for the orange and citron trees in the coffee gardens.”’
H.W. Bates (1863) and others have noted that these ants often become
troublesome to the inhabitants because of their habit of plundering the
stores of provisions in houses at night.

The Attini are not represented in the Old World tropics, but pos-
sibly ants of other groups have developed similar habits there, though
on a smaller scale. G. Aulmann (1912, p. 156) and Moorstatt (1914)
mention that a leaf-cutting ant was observed in German East Africa at
times causing considerable damage to cotton plants. The specific iden-
tity of this ant has not been ascertained, but it probably belonged to the
genus Messor, which is known to colleet pieces of grass in addition to
seeds and grain (see Sjostedt’s *observation quoted below, p. 359).
King (1911) also notes that Messor barbarus (Linnzus), at Khartum,
damages garden plants by biting off and carrying away the leaves, and
adds that in cotton fields the sites of their nests are marked by bare
patches devoid of vegetation. What use these ants make of the vege-
table matter thus carried into their nests has not been investigated.

There are a few other cases on record of ants directly destroying
living parts of plants. It is generally known that certain ants will injure
buds and fruit in order to feed on the exuding sap (see Miller-Thurgau,
1892, pp. 134-135). Forel (1885, p. 338) mentions instances of Tetra-
morium caespitum (Linnzus) attacking young roots of healthy sugar-
beets at Vaux, Switzerland, many of the plants dying from the injuries
received. J. Pérez (1906, pp. xxxii-xxxiv) records the havoc played by
the same ant on the tubers of potato, near Bordeaux, more or less deep
cavities being excavated and many yvoung plants killed; T. caspitum
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was also found burrowing superficial galleries in the stems of living
potato plants and attacking the roots of young cabbage and carrot.!
In North America, Solenopsis geminata (Fabricius) and S. molesta (Say)
often do injury to the soft parts of planted seeds, and the former also
to strawberries (Webster, 1890) and other fruit. S. molesta has proved
very injurious in gardens and fields; the chief damage is done to seeds of
sorghum and corn, which are hollowed out undoubtedly for the purpose
of extracting the oils (McColloch and Hayes, 1916; Hayes, 1920).
According to Green (1900a) and G. R. Dutt (1912, p. 247), the Indian
Dorylus orientalis Westwood is mainly or exclusively herbivorous, feed-
ing on the bark of trees and the healthy tubers of plants, a habit the more -
vemarkable since the majority of Doryline are highly carnivorous. In
Cameroon, certain ants have been seen attacking the fruits of cacao-
trees: Camponotus maculatus subspecies brutus (Forel) gnaws the base of
fruit-stalks where they are inserted into the trunk, licking up the sap at
the wound, causing the fruits to drop off or dry; Cremalogaster africana
variety winkleri (Forel) gnaws away the skin of the cacao-fruit, often
almost completely ; while Camponotus acrapimensis Mayr and Ecophylla
longinoda (Latreille) are accused of the same evil, though they cause but
little damage (H. Winkler, 1905, pp. 129-137).

The greatest harm to the vegetation is undoubtedly done indirectly,
both in tropical and temnperate regions, by a host of species of ants that
have a pronounced fondness for pasturing and guarding plant lice, scale
insects, tree-hoppers, and other plant bugs on roots, stems, and foliage;
all these Hemiptera suck the juices of plants, and their protection by the
ants must, therefore, be regarded as pernicious. The “milking” habit
among ants seems to be of very frequent occurrence, evidently because
it offers so many advantages over direct feeding on plant-juices. Not
only is the food supply inuch more abundant at any one time and within
easier reach, but, in addition, the plant saps undergo chemical changes
in the digestive tract of the Hemiptera, whose anal secretion, on which
the ants feed, therefore contains a great amount of invert-sugar, instead
of the much diluted cane-sugar of the plant. Many of the aphids at-
tended by ants have undergone adaptive modifications of structure and
behavior which show that their relations with ants have become of a
mutualistic nature, and it is probable that the same will be found true for
some of the ant-attended coccids and membracids of the tropics.

1This habit of Tetramorium cespitum in attacking subterranean %séu of plants was known to Lin-
naus, since he adds to the originnl description of thisaut (*Syst. Nat.," Ed. 10,1, 1758, p. 581): ** Habitat
in Europw tuberibus.”” It is rather surprising that injurics by this ant have been so little noticed in
Iater titnes. Concerning ants noxious in gardens, sec also F. Heim (1884), Andersson (1801), and Cooley
{1903).
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Indeed, the association between phytophagous Hemiptera and ants
offers a typical illustration of symbiosis in the strict sense, advantageous
to both parties. The benefit that accrues to the ants has been explained
above and needs no further comment; that derived by the Hemiptera,
however, is of a more complex nature. It is obvious that the ants pro-
tect the plant bugs by driving away coccinellid beetles, ichneumon
flies, and other enemies. In the case of aphids and coccids the ants
frequently build tents or cowsheds over these insects, which thus con-
tinue to suck the juices of the plant while being ‘“mitked” by the ants
and are, at the same time, protected from their enemies, from alien ants,
and intemperies, and prevented from escaping to other plants.

The tent-building habit was discovered by P. Huber (1810, pp.
198-201) for Lasius niger (Linnzus) in Europe, and Forel (1874, pp.
204--205 and 420-422) gives an intcresting account of it in his classical
‘Ants of Switzerland.”  Lasius niger has similar habits in North Ameri-
ca (Wheeler, 1911b) and Japan (Stopes and Hewitt, 1909, pp. 1-6).
This ant builds its tents of detritus or wood-fibres; while, according to
Forel, certain species of Myrmica enclose their aphids in earthen cells,
which communicate with the ground nest by means of covered galleries.
Wheeler (loc. cit.) has described in detail the tent-building of the North
American Cremalogaster lineolatla (Say) and I have found that several
African members of this genus which attend coceids have similar habits.
Certain North American species of Lasius (L. flavus, L. niger, and the
species of the subgenus Acanthomyops) which live to a very large extent
or exclusively on the excrement ot root-aphids and coccids, remain
throughout the year the constant companions of the lice, even hoarding
in their nests during winter the eggs or the wingless, agamic form of the
aphids and the fertile females of the scale insects. Forbes (1896),
Webster (1907), and others have shown that the common North Ameri-
can Lastus niger variety americanus Emery guards the eggs of the corn
root aphid (A phis maidi-radicis Forbes) throughout the winter, shifting
them about, as it doesits own voung, to accommodate them to changes of
weather and moisture. Inspring, the voung lice, on hatehing from these
eggs, are conveved by the ants during fair weather to the roots of various
weeds, being taken back to the burrows in bad weather or on cold nights.
After the corn plants have started to grow, the young root lice, all of
which belong to the wingless, agamic form, arc transferred from the weeds
to the roots of voung corn, where they are tended throughout the
spring and summer. It would thus appear that, without the aid of the
little brown ant, this aphid is unable to reach the eorn plants.
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He also notes that certain common species which, in the nymphs at
least, appear to exude the characteristic anal fluid when disturbed, never-
theless arc not attractive to ants. He found the following species of
Membracide attended by ants in the vicinity of Ithaca, New York:
Thelia timaculata (Fabricius), Telamona ampelopsidis (Harris), T. unicolor
Fiteh, Cyrtolobus vau (Say), Atymna castanez (Fitch), Ophiderma
pubescens (Emmons), Vanduzea arquata (Say), Entylia bactriana Germar,
and Publilia concava (Say).

The following ants were actually observed by Funkhouser taking
the secretion from the membracids: Formica truncicola subspecies
obscuriventris (Mayr), Formica exsecloides Forel, Camponotus pennsyl-
vanicus (DeGeer), Crematogaster lineolata (Say), and Prenolepis imparis
(Say). All these ants seemed to make no distinction between the various
species of tree-hoppers listed above and the mutual behavior of these
insects was much the same in all the cases studied: “The ants stroke
their charges with their antennz, whereupon the membracids give off
from the anal tube a liquid that issues in bubbles in considerable quan-
tity. The anal tube of the membracid is capable of great evagination
especially in the nymphs, in which it is long and cylindrical and usually
tipped with a fringe of fine hairs. The honeydew is eagerly taken from
the end of this tube by the ants. In many species the adults as well as
the nyvmphs are sought, and the ants seem to be as attentive to one as to
the other but the adults have not been observed to excrete the liquid to
the same extent as the nymphs.” (Funkhouser, 1917, p. 403.) The
liquid sought by the ants ““is colorless and transparent, rather heavy and
somewhat sticky. When first exuded it is inclined to be frothy, due