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Tntroduction

The genus Camponotus was established by Mayr (1861) who
included 10 species. During the next 35 years more than 200
speciecs were  described by  various taxonomists. Based on
a combination of morphological characters and geographical
distribution, Emery (1896) arranged the species then known

* Revised from a dissertation submitted to the Eaculty of the Universi-
ty of North Dakota in partial fulfillment of the requirements for the degree
of Doctor of Philosophy, Grand Forks, North Dakota, December 1972
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into three major divisions which he claimed to be “natural groups”.
He further partitioned these into 26 “maniples” (similar to ou
subgenera), but did not formally name them. According to
Creighton (1950), during the first quarter of this century the
number of described taxa in the genus increased to such a large
number that myrmecologists of that period, ¢.g. Ashmead, Emery,
Forel, Santschi and Wheeler, recognized the necd for establishing
subgenera.

The subgenus Myrmothrix was proposed by Forel (1912)
for only one species. Later Forel (1914a) included an additional
23 species in the subgenus. Except for two species from Asia
and one from Africa the taxa were restricted to the Neotropical
Region. Forel (loc cit) designated Formica rufipes Fabricius as
the type of Myrmothrix without knowing that Wheeler (1913)
previously had designated [Formica abdominalis Fabricius as the
type. Emery (1920) diagnosed 34 subgencra of Camponotus,
most of which had been listed by Forel (1914a). Emery (1920)
Presented brief subgeneric descriptions and listed the  species
included in each subgenus. He included 16 species (exclusively
Neotropical) in the subgenus Myrmothrix which was characterized
(pages 236-37) as follows:

N té%)eudvr[eres-et Femellle.r — Caractéres de Myrmoturba, mais
2 iete es grgnc'le? g est en geéneral massive et plutdot arrondie: celle des
f:le qélen(mbretreme en arricre. Espéces grandes ou moyennes, pourvies
membbre: ionﬁe:.yntea sur le corps et, 4 peu d'exceptions prés, sur les
Dem! hb e e‘,,ument est presque toujours mat et quelquefois revétue
Upu escence soyeuse. Tarses non comprimés
]'l - . N . N . A
© fersofjﬁige f?'le:[ tdet-, ]?rdms des fourmis dans les foréts du Drésil
. 5); d'autres des nids de carton i |
7 ¢ g on nichent dans la terre
ou le boi ite ; e otomicale
excente usepf(();ll‘gz gjliefs_ habite.z?t exclusivement la régions néotropivale
EXCe) rique qui est suspecte d'avoir Gt¢ i ¢ “ai
dimine de ce groupe les \ sus davorr Cte importée. Jai
€8 especes  asiatiques * F i i
P ¢ e -Ces asiatiques  que Forel y avait mises,
méme quelques espéces americames, cela dans e hut) ‘

plus d’homogénéité. de lui donner

Em ‘ Vi
suboo ery (1925) divided the genus  Camponotys  into 38
su F,Lnera and recognized 10 specics
varieti i "
addittifr?a] Osrpez(‘)rm; n bthc subgenus  Myrmothrix. Only two
1€s have been included i l S
Santschi In the subgenus, one by
- t\fvo(ls?[ig) and the other by Kempf (19603. Except for
§ 1€s no one has worked i i i
, ith Afyr cosinge
Emery's comprehensive. treatmont yrmothrix  since
Th : c
species ?ncfzcsilgldopohtan distribution and the large number  of
its specics, and ‘?] V‘CG’”PO."OTHS, the widespread polymorphism of
species ma,lke - 11 paucity of biological information for most
visionary - studies for this genus  difficult. The

14 subspcecies and 12
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most practical approach is to study each subgenus separately.
A group of species that is relatively distinct morphologically and
geographically would seem to be the best starting point. The
subgenus Myrmothrix is such a group because it is exclusively
New World, and primarily Neotropical in distribution, and it
can be distinguished from all other Camponotus of this region
by the numerous, long, erect, brownish or golden hairs that are
conspicuous on all surfaces of the antennal scapes and the legs.

Because of detailed ecological and behavioral studies being
conducted in the tropics, it has become necessary to reevaluate
the taxonomy of many species of animals, including ants. Unless
the species involved are precisely known, the significance of
such studies is suspect. Thus, a taxonomic revision of the subgenus
Myrmothrix should provide an important step in the clarification
of the Neotropical ant fauna.

This study has two primary objectives:

I. An assessment of the taxa included in the subgenus
Myrmothrix and their redescription. Creighton (1938) was the
first to comment on the quadrinomial nomenclature used by
Emery (1925), and later (1950) restricted the nomenclature of
North American ants to the trinomial system. In 1961, the rules
of zoological nomenclature were modified, limiting the scientific
name to a trinomen. Wilson and Brown (1933) criticized the .
arbitrary use of the subspecies as a taxonomic category and
urged restraint in its use. Myrmecologists of Emery’s time
(especially Forel and Santschi) separated species on the basis
of minute morphological variations and described many specimens
as subspecies, varicties or forms. These descriptions were seldom
sufficient to clearly delineate taxa and the phenetic relationships
among them. Therefore, an objective of the present study is to
investigate interspecific and intraspecific variation in an attempt
to clarify the taxonomy of the species included. .

2. Preparation of a key to the taxa in the subgenus
Myrmothrix. Emery (1925) included only names of taxa and
pertinent references in his revision. No one has attempted to
construct a key to the species of this subgenus. Such a key
would be useful, not only to other systematists, but also to
ecologists, ethologists, and others studying tropical faunas.

During the last three years myrmecologists have presented
new view concerning the taxonomic status of subgenera of
Camponotus. For exammple, Baroni-Urbani  (personal com-
munication, 1971) believes that most of the described subgenera
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of Camponolus should be placed in synonymy because many of
the subgenera are intergrading, and as a result are difficult to
distinguish from each other. This idea is not the novelty of
present-day myrmecologist; it was stated clearly by Emery (1920,

page 229), “Tout en reconaissant que ses coupes sont en partic

artificielles”. Despite this statement, Emery’s scheme has beep

in continuous use to the present. Creighton (1930, page 361) said: .

It is clearly impossible to secure sharp distinction between many
of the subgenera, yet most students of ants have been willing to accept

this fact for the sake of stability and ease of handling wlich Emery's

arrangement permits.

To state now, that many subgenera are intergrading, without

stating to what extent the arrangement is arbitrary, is simply -
repeating what Emery recognized. Although not explicitly stated
by Emery, his arrangemcnt provided stability to the taxa. The .
major difficulty encountered by Emery was that by the time he -

had decided to divide Camponotus into subgenera, Forel (1914a)
had already created several subgenera and had given a list of
the specics which he had assigned to them. Through more

thorough study of the genus, Emery (1925) improved those
divisions of the species as best he could. However, he did not -

completely reject the ambiguity which Forel had in’tmduccd.

The tenet of synonymizing scems to he a hasty decision
upon W!‘liCl‘l to act, especially at a stage when extensive knowledge
concerning morphological variation and ecological and genctic
diversity of most specics of Camponolus is unavailable. The first
step towards achieving this goal is to reassess the validity of
al{ of the species Emery included in the various subgencra. Once
this h_as been accomplished, the validity of the sul)OZnera should
be critically examined, Emery’s scheme should be t’retaiued unti
a more logical scheme can be presented, one which whould provide
not only stability, but also convenience in use,

One of the major problems that myrmecologists must consider

is that of polymorphic speci izati
pecies. Synonymization of th i
subgcnera of Camponotus shoui ¢ . r tailune

. . rm bases for tax i s,
It , . onomic studies.
Is with this precept that 1 have sought the solution of

gﬂilg:e}ﬁ)rr[;his_m tL‘\}:zithin each ot the specics of Myrmothrix studied.
el eé' -the present study, the morphological characters of
pecies have been - studied in detail and each has been
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evaluated to determine if its placement in the subgenus is acceptable
based on those characters given by Emery (1920).

This study is based on specimens obtained from museums
throughout the world. However, many species of Myrmothrix
arc poorly represented in collections. Nevertheless, I have been
able to organize previously scattered information and to clarify
the interspecific relationships of many taxa.

Materials and Methods

Ants of the genus Camponotus are polymorphic in a graded
size series of major (largest), media (intermediate) and minor
(smallest) workers. Separation of workers into these categories
is difficult because variation in their size is gradual. Since the
taxonomy of Campenotus is based largely upon major workers,
separation of specimens into these categories of workers is essential
before one can begin identification.

After the workers were separated into the various categories
measurements of the following nine characters were recorded for
specimens in good condition for each group of workers: head
width, head length, scape length, pronotum width, metatibial
length, Weber's length, maximum eye length, maximum eye width
and interocular space (see Appendix for glossary). Four indices
were calculated from these measurements: cephalic index, scape
index, ocular index and pronotum index. In addition, characters
of males and females were measured in instances where these
could be associated with workers of their species. However,
because of the lack of males and females for certain of the
included species, a generalized scheme of differential diagnosis
cannot be presented for males and females. As a result these
were not included in any of the statistical analyses. Morphological
characters were described and recorded with the expectation that
they could be used by future students of this group. All
measurements were made with a Bausch and Lomb BV-B73
zoom microscope with 10X oculars and 1X objectives.

All mathematical computations were done on an IBM-360/40
digital computer at the University of North Dakota. The range,
mean, variance and standard deviations were computed for the
nine variables and four indices with the aid of a computer program
{MSDCC) available at the University of North Dakota Computer
Center. The data were also analyzed using discriminant function
analysis (Dixon and Anderson, 1958). Indices were not used in
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this and subsequent analyses to

their range, mearn, ) ; scologists, A
oiven under MSDCC results for the use ot myrmecologists.
o>

(DISCAN) program was used to ca]lcu]ate. the means of the
variables in each group, a pooled dlSpCI‘SIOI"I matrix, common
means of variables, generalized Mahalanobis D—squar.e, and
coefficients of discriminant functions of each me.mber in e.ach
group. The program was used to calculate a sct of linear lel]‘Ctl(.JllS
from the data on the groups for the purpose of classifying
individuals into one of the several groups included in the study.
The classification of an individual into a group is performed
by evaluating cach of the calculated linear functions, then finding
the group for which the value is the largest. However, this
program assumes that on the basis of predictor variables uscd
the individual will be correctly classified in one of the groups.
To do this, groups must exist (in the data) prior to the analysis.
Therefore, splitting of the workers into their categories did meu
the prerequisite for this analysis. The classification resulis oi
this analysis, the generalized Mahalanobis D-square, and the
discriminant functions with their constants and the respective
coefficients for each one of the nine predictor variables are given
under the species where this analysis has been used. The following
points "are important with regard to thesc coefficients:

1. The magnitude of the coctficients determines which
variables arc the most critical in distinguishing one group from
the other.

2. The negative and positive signs with cach coefficient also
contribute in assessing the value of thesc variables. For example.

if the coefficient of a variable in the major workers’ group had.
a negative sign whereas the coefficients of the same variable -

in the other two groups (media and minor) were positive, then
the majors can be separated from the other two groups on the
basis of that particular variable.

- 3. If two coefficients of the same variable in differcnt groups
ditfer in their magnitude but have identical variance (as recorded

under MSDCC), they can be used effe

ctively for the discrimination
of those two groups.

_ 4. Conversely, if the coefficients of the same
different groups have almost identical

vartance, the variable is of little importance
for discrimination.

variable in

or clee is inadequate

avoid redundancy. However,
standard deviation and variance have been

value but have different
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5, The constants and coefficients can be used to determine
the subcaste to which an isolated specimen belongs. This can
be accomplished by first recording the measurements of the nine
variables, then multiplying each variable with its respective
coefficient in each group and adding the figures. The group that
will comie out with the highest value will be the one to which
the specimen will belong.

The Mahalanobis D-square is a measure of distance between
the groups which differ in the means of their characters but
have an identical dispersion matrix. The higher the value the
betfer the discrimination of the group.

It should be clarified that according to Rohlf (1965) and
Reyment (1969), in taxonomy, the term ‘“classification” indicates
the act or result of creating or defining taxa according to some
principles (for example, general classification, plylogenetic clas-
sification or a special classification), In statistical literature it
means the assignment of elements into a priori defined classes.
This latfer act is identification. The discriminant function analysis
is, therefore, an identification of workers to their respective a priori
groups. The data will enable us to correctly identify them in
regard to their correct location along the minor, media or major
line that best separates these groups.

The data were subjected to a multivariate analysis of variance
(MANOVA) (Cooley and Lohens, 1962) to determine whether
differences existed among the three groups of workers of the
same species. This test had the advantage of allowing an overall
test cf difference on multiple criterion variables. The data were
analyzed into two sets. One set consisted of minors and medias
and the other of medias and majors. In those species where only
the minors and the majors were discernible, the data were run
only in one set, that is, majors and minors. The results of this
analysis provide the investigator with two F values, one for the
test of lhomogeneity of variancc-covariance and the other for
the test of gencralized analysis of variance. In addition to these
two F values, a Lambda value is also provided., If the calculated
value of F for the test of homogeneity of variance-covariance
is relatively close to the table value, the specimens in each group
deviate only slightly from their mean. In other words the groups
are homogeneous. In the generalized analysis of variance, if the
calculated F value is higher than the table value, then the groups
differ significantly. The Lambda value varies between 0 and 1.
A low Lambda value indicates that the variables used were
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adequate functional discriminators; a high Lambda value indicates

that the variables were inadequate.

After determining that the groups of workers in cach Squics
could be discriminated, the data were SLll)chtulcl t.o a multipl
regression procedure known as the backward c]nnn.mtlnn(pmccdurc
(STWMULT) and described by Drapc'r and ‘Smlth (1.)66): The
purpose of this analysis was to detcr:m.nc 'whmh (.)f tl.lc va-nahlcs
lent the most towards predicting the criterion, which in .tlus case
was the group membership (minors, medias and  majors). I.n
general, the variables are eliminated in reverse order as to tl.1u|r
contribution to predicting the criterion. As a by-product a multiple
correlation (= R) can be found at cvery stage a variable is
climinated in computation. The data were run in two sets, minon
and medias and medias and majors, in cach species, The
correlation matrix of the variables and the results of multipic
regression are given under each species in the form of tables.
To find out the order of the predictors, the tabularized variables
are read from bottom to top. In this analysis some clarification
of R seems to be in order. This notation R rcfers to the produc
moment correlation between the actual values of the dependen
variates in multiple regression; its values are given by fin
regression equation. It measures the closeness of the representation
by the regression line and may be regarded as the maximur
of the correlation coefficients between the dependent variabl
-and all linear functions of a set of two or more of the independen
variates. The coefficient is cssentially non-negative; the quantits
R2 is actually the one which occurs in practice. The R2 valw
indicates the amount of accounted variance between any twe
groups of workers used in that set in regard to how differen
they are from cach other.

Since the purpose of these analyses was to refine the taxonomy
of individual species by defining the major warkers by thei
biometrical parameters, aside from their general morphologica
features, these analyses are good only for the species in whict
they have been used. Therefore, it is not possible to compar

the results of these analyses in one species with those in anothe
species.

Al drawings were made by using the grid method.
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Reference Collections

The cooperation of museum curators and of individual
myrmecologists throughout the world has heen essential in the
present study. Almost all of the Myrmothrix types were in European
coliections, but travel to Europe was not possible. In most
instances it was possible to borrow specimens from type series
as well as identified matcrial in each of these museum and private
collections. These specimens are jdentified by locality, collector
and collection in the section or species.

The collections from which material was received on loan
ang the curator who arranged the loan are identified below. In
the section on species to follow the collection is identified by
an abbreviation which is enclosed in parentheses below.

American Museum of Natural History, New York; Dr. Jerome L
Rosen, Jr. and Dr. Marjorie Favreau, (AMNH).

British Museum (Natural History), London, England; Dr. Barry
Bolten, (BM).

California Academy of Sciences, San Francisco, California; Dr. Paul
H. Arnand, Jr. (CAS).

Dr. William 8. Creighton, P. 0. Box 1421, La Feria, Texas. (CRTN).

Hope Department of Entomology, University Museum, Oxford, Englamd;
Professor (G, C. Varley. (OXFORD).

Institut flir angewandte Zoologie der Universitit Wiirzburg, Wiirzburg,
West Germany, Professor K. Gisswald., (IAZUW),

[nstituto Miguel Lille, San Miguel de Tucuman, Argentina; Dr,
Kenneth J. Hayward., (MIGUEL).

Dr. Walter W, Kempf, Caixa Postal 3650, Sdo Paulo, Brazil, (KEMPF),

Museum of Comparative Zoology, Harvard University, Cambridge,
Magsachusetts; Dr. John F. Lawrence, (MCZ).

Muséum d'Histoire Naturelle, Basle, Switzerland; Dr. W. Wittmer
and Dr. €. Baroni-Urbani, (SANT).

Muséum d'Histoire Naturelle, Geneva, Switzerland; Dr. Cl. Besuchet,
(FOREL).

Muséum National d’Histoire Naturelle, Paris, France; Madame ]J.
Casevite Weulersse, (PARIS),

Maturhistorisches Museum, Zoologische Abteilung, Vienna, Austria;
Dr. Max Fischer. (MAYR).

Secretaria da  Agricultura, Departamento de Zoologia, Sio Paulo,
Brazil; Dr, José Henrigue Guimaries, (GUIAM).

United States National Museum, Washington, D.C.; Dr, David R
Smith. (USNM),

Universitetets Zoologiske Museum, Copenhagen, Denmark; Dr. Borge
Petersen. (DANK).

Dr. Neal A. Weber, Swarthinore College, Swarthmore, Pennsylvania.
(WEBER).

Zoologisches Museum der Humboldt Universitdt, Berlin, East Germany;
Dr. E. Konigsmann. (HUMB).

Dr. Pau! B. Kanncwski, Department of Biology, University of North
Dakota, Grand Forks. (PBK).
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Subgenus Myrmetirix Forel, 1912

Camponovtus subgenus Myrmothrix  Forel, 1912, A S : ¥
s 1912, Mem. Soc. Ent. Delg
D08 Wheeler, 1913 Ann. N. York Acad. Sci. 23:81. Forel, 10045
tev. Suisse Zool. 22260, Emery, 1920, Rev. Zool. Afric. Bruxclles

?’03_31663'37 Emery, 1925, Formicidae (Formicinae), Genera Insectorum

.T Spe species. Camponotus abdominalis (Fabricius).
Designated by Wheeler (1913).
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Diagnosis

Majorworker. Pilosity long, erect or suberect, abundant
on body, especially antennal scape and legs. Pubescence of varying
density all over body. Head excised along posterior margin,
narrowing anteriorly below compound eyes; clypeal carina distinct;
mandibles somewhat shiny, conspicuously striated, punctate with
long piliferous hairs and bearing six teeth, Scape narrow at
base, thickened towards apex, maximum thickeness about 0.34
min and maximum length about 1.1 X the head length measured
from antennal fossa to occipital border.

Media worker. Hairs of moderate thickeness and of
varying density all over body. Head in full face view similar to
major worker, occipital border feebly emarginate medially,
clypeus sometimes emarginated anteriorly. Antennal scape usually
uniferm in thickeness, sometimes slightly swollen towards apex
but always flattened, with a maximum thickeness of about 0.2
mm and a maximum length of 1.08XX the length of head measured

from antennal fossa to occipital border.

Minor worker, Lateral margins of head appearing
parallel or subparallel, hcad sometimes slightly convex, slightly
narrowed posteriorly, with occipital angles not pronounced.
Antennal scape cylindrical, sometimes slightly thicker at apical
end but not flattened, with a maximum thickeness of about 0.1
mm and a maximum length of about 1.75 times the length of
head measured from antennal fossa to occipital border,

Female. Similar in appearance to the major worker except
for larger size and alitrunk structures; head trapezoidal, broader
behind than in front, with almost parallel lateral margins and
slightly ocnvex occipital border. Antennal scape narrow at base,
thickened towards apex, with punctures and sparse bristle-like
hairs. Scutum free of hairs, Petiole usually narrow at basc, broader
towards apex and slightly cmarginated at top. Evidently always
winged; wings hyaline.

M ale. Pilosity long, sparse, but not as long and thick as in
major workers. Antennal scape cylindrical with hairs of varying
density. Eyes appearing large in relation to head size. Mandibles
with two indistinct teeth. Propodeu mdemarcated in base and
declivity. Mayrian furrow lacking. Petiole thick and notched in
center, Evideatly always winged, wings hyaline.
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Camponotus hannani Forel, 1900
(Figure 1) 0 222232222‘%1&3;%
Camponolus hanhani Forflf 19‘:{‘?: B[iU'- (J-""'"”: A'"l"r]'L i{ﬁnl:i]f H"“””:I‘i‘l"'.”li "[”'inr -
;orker. Type loca ity: ingston, amiica. RUSHEELS ype  material: Forg . o bk By |
gglr‘,ezlt-iml ;?LMuseumyd’Histm’ru Naturelle, Gepeva. Forel, 1902, Bull, Ann, !“:r;:] =1 =T R o) "g % % ﬁ QU ®
Relg. 46: 170, Nesting in lamaica, Forcl, 1907 Att. Naturh, Mus, II.'m)hu”; - N NNOOD - =
54:11. Description of male. Wheeler, 1917, Bull. Mus. Comp, Zool, 51 {13, =
468, Description of female. Figures of head of major worker amd female, g - % g «_-ch—:; g % 5‘-," g = N
Camponotus hanpani race wiltardi Forel, 1900, Biel, Centr. Amer, 30 1420 Deseripts B : ) AER=H
! of niinor and media workers. Type locality: Jamaica. Location of type L:n;nrt‘cl}il.-:;h § = AN NO OO = i) 00 WG
Forel Collection af Musecum d'Histoire Naturelle, Ueneva, New Synoenym \ g
= 2R el el = e W
i . , = ~ NOoOHnOECTmSDTON
Type material examinced., The following type G —oN—mNNS S S TEE®
material from the Forel Collection was examined. The measurements = O ©OQOaINn
. . . . o — 5
of cach specimen are listed in Table 1 for C. hunnani and iy - - TZdCcasdaz =ZER
) . s . . o 5 -
Table 2 for willardi. Since their value lie within the range of b B
B . L = 0 —
the species as such, their means, ctc., have not been given, E =z an E ks § f¥copx
h — o) O i
1. Seventeen syntypes of Camponotus hannani Forel: (q) g
J N @ W N
Two males labelled, “Cotype, Jamaica, Collector C. (5. Gagm = S | AIQSR = § S5zae3
i ) & =+ & -
4. VI. 1905, ded. 5. VIII. 1905" (for mecasurcments see under E
male). (b) Two major and one minor workers labelled, “Type, £ w | BEE=238E e won
. . R . 00T N 0N >
C. abdominalis F. r. hannani Forcel Jamaica, Jard. bot, (Forely”, g R A==
‘(‘C) Seven major, one media and four minor workers labelled, = v -~ AR 8EEEnaon
. . . g . Q : :
Cotype, C. abdominalis F. r. hannani Forcl, Jamaique, Jard - 8 s MOdNETSSaT T
bot. Forel”, ‘ w2 £
= P 60— = 1D D O
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TABLE 2
Measurements (mm) and indices of the various hody parts
of type material of C. hannani 1. willardi
Syntypes  (media waorkers)

Variable - B

1 2 3 4 5 8

Head width 217 201 LOO 200 201 2
Head length 2.51 232 2.24 240 232 oy
Scape length 2.59 2.67 2.60 2.55 267 27
Pronotum width 1.62 1.51 1.34 1.55 224 1.3
Metatibial length 3.02 2.94 282 2490 3.1 25
Weber's length 3.36 3.25 3.21 3.21 3.06 i
Maximum eye length (.58 .54 .54 0.54 (%54 (15
Maximum eye width (.42 (3,42 0039 (1.30% 0.3 0.3
[nterocular space 1.32 1.28 1.20 [.32 1.28 1.2
Cephalic index 56 86 S84 87 b} )
Scape index 119 132 136 122 132 I
Gcular index 73 78 71 71 78 1
Pronotum index 75 75 73 74 111 o

Baitimore, Maryland, (found in USNM); and from orchid plants
at Bermuda (C. A. Baker Lot 47-6301: USNAM),

Major worker General body color yellow, deep yuellow
brown or chestnut brown; pilosity long, subcrect, golden yellow,
abundant on head, dorsum of alitrunk, petiole and gzaster, Standing
fiairs on head variable in length and distribution: longest hairs
restricted to vertex and sides of frontal carinac, hairs on occipita
region, clypeus and mandibles shorter and more abundant; scape
Ct-)vezfed with short, suberect hairs of moderate density;  tibial
pilosity short, stiff, subercct, golden yellow, and abundant, Yellow,
suberect and appressed pubescence moderately  dense on head
very .dcnse on gaster; head broader behind,
oceipital border, sides gradually converging
Ccompound eyes; mandibles deep orange,
abundant elong iligerous ‘ i
- . |t]°ated piligerous  foveolac and 6 blackish-browr

L apica C - U )
o L, f]pt oo'th tongest; lower genace deep brown; antennal
]Lnftl lal etmld3 in basal 1/3, maximum width about 0.34 mm
> 1 about 1.3 time : f inital
b(}:a(J ; ] tnlms head length from antennal fossa to occipita

T eal cari isti extendi i i

b (,31“ jC/]p na distinct, extending the entire length; anterior
C eus proj 2 s el 1 :
eves d}’P pronounced, clypeus clearly notched in middle:
y ounded, rather oval, and located above mij :
alitrunk al, above middle of lwead:

In dorsal profile even| conve ind:
romesorof y nvex,  compressed  behind:
p onotal suture strongly impressed v :
sed, metanotal groove fechly

excised along the
anteriorly below the
convex, shiny, and with
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marked laterally; propodeum declivity appearing flat when viewed
posteriorly; petiole small, oval, lower than level of propedeum,
convex in front, flat behind, with entire, rounded, moderately
sharp border; in some specimens flattened or depressed on crest,
Gaster oval, each segment with golden yellow band and erect
golden yeliow pilosity.

Media worker. Sculpture, pilosity and general coloration
similar to major worker; head 1-1/5 times as long as broad;
shape of head in full-face view similar to major worker; occipital
margin feebly emarginate medially; in relation to head size eyes
appearing rather large and convex; clypeus carinate, anterior
border straight, not clearly notched in middle; antennal scape
flattened from base to apical end, apparently of uniform thickeness,
maximum thickeness about 0.23 mm; about 1.8 times head length
from antennal fossa to occipital border, bearing delicate, short,
suberect hairs over all the surface.

Minor worker. Scape, mandibles and anterior border of
frons lighter brown than in major worker; head about 1-1/5
times as long as broad; in full-face view sides appearing
subparallel to parallel; head narrowed posteriorly, occipital angles
not pronounced, occipital border almost straight; antennal scape
cylindrical, sometimes slightly swollen at apical end, not flattened;
measuring about 1.75 times head length from antennal fossa to
occipital border, maximum thickness about 0,15 mm.

Statistical Analyses

The workers of this specics were available in sufficient
number for statistical analysis (Tables 3 through 10).

Results of MSDCC.

TABLE 3

Range, mean, standard deviation and variance of the .
varipus body measurements (mm) and indices in workers of C. hannani

Variable Statistic Minaor Media Major
n = 50 n = 21 n = 80
1. Head width Range 1.31-1.85 1.85-2.63 2.83-3.37
Mean 1.62 217 3.11
S.D. 0.12 0.20 0.16
Variance 0.01 0.04 0.02

1

;
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TABLE 3 — Continued
- istic Minor Media Major
Variable Stat n = 50 n = 21 n :.]go :
2. Head length Range 1.86-2.32 2.24-2.98 3.02-3.75
Mean 2.01 2.49 343
S.D, 0.11 0.20 0.15
Variance 0.01 0.04 0.m
3. Scape length Range 2.00-2.67 2.27-271 2.27-3.00
Mean 2.41 2.58 2494
SD. Q.11 0.12 0.1
Variance 0.01 0.01 0.01
4. Pronotum width Range 1.08-1.55 1.35-2.24 I.HE-QIT
Mean 1.27 1.549 2.01
S.D. 0.00 0.18 0.09
Variance 0.01 0.03 0.01
5, Metatibial length Range 1.86-2.86 2.27-3.25 3.00-3.638
Mean 2.53 2.91 KIRhS
S.D. 0.22 0.1 0.4
Variance 0.05 0.04 0.02
6. Weber's length Range 2,27-3.20 3.06-3.79 3.56-145
Mean 204 3.37 108
S.D. 017 0.19 018
Variance 0.03 0.04 0.03
7. Maximum eye length  Range 0.42-0.54 0.50-0.652 0.54-0.0
Mean 047 .55 0.62
S.D. 0.03 0.03 0.0
Variance 0.00 0.00 0.0
8. Maximum eye width Range 0.35-0.42 039046 04205
Mean 0.38 042 0.4%
S.D. 0.02 0.2 0.03
Variance 0.00 0.00) 0o
9. Interocular space Range 0.80-1.16 1.20-1.70 1.70-2.%
Mean 1.0:4 1.37 LR
5.D. 0.06 0.13 010
Variance 0.00 0.02 0.01
10. Cephalic index Range 75-80 8301 8405
Mean 80 87 ul
S.D. 4.3t 2.55 243 .
i . Variance 16.91 543 aul
11. Scape index Range 125-173 8§7-137 70-103
‘ Mean 150 120 a3
\S]-a?._ 1 }gm 13.30 160
. riance 40 176,00 2121
12. Ocular index Range 7102 6285 B1-412
Mean 81 76 77
\SJ.D.. 4.87 6.11 1.8
’ ariance 23.60 37.35 248
13, . 3 24,
3. Pronotum index Range 66-01 66-111 61270
Mean 79 74 64
S.D. 4.32 0.42 103
- Variance 18.60 88.65 31
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Results of DISCAN.

TABLE 4

Correlation matrix of

nine variables (see table 3)

for total sample — minors, medias and majors of C. hannani*
Variables 1 2 3 4 5 8 7 8 9
1 1.00
2 0.99 100
3 091 090 100
4 097 006 000 1.00
5 082 091 086 083 1.00
6 006 097 083 094 090 1.00
7 090 091 084 08 085 092 100
8 080 080 084 089 082 083 08 100
9 099 0089 091 086 00t Q.86 0.89 0.88 1.00
* {n = 151).
TABLE 5

Discriminant analysis of minors, medias and majors
of C. hannani

Actual Groups

Classification Using the Predictor Variable

Minors Medias Majors
Minors 50 o
Medias 0 21 0
Majors 0 80

It can be scen from the prior table that all the workers
were correctly classified.
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TABLE 6 ) _ TABLE 8
The discriminant functions with their constants and the P o e :
respective coefficients for nine variables of C. hannani Multivariate anailyms of wvariance fr';r medias
and majors of C. hannani

Discriminant Functions

Test Performed Results
Minors Medias Maiore
(naors bl Alors H, Homaogeneity of variance-covariance matrix
. F 45 (df, numerator)
gonfsft_aptst -360.97 —440.53 602,43 1:1 4518 (df, denominator)
vefficients: - 2.82 Table value 1.73
Head width ~105.67 — DRI8 - 9355 ]]f[ Generalize(d aanf':\lyvsisu of var)iance
Head Jength 66.35 64.10 ‘Jﬁ?g Fl 9 (df numera’mr)
Scape length 142.31 145.07 161.08 ! 91 (di, denominator)
Pronotum width 16.26 25.55 22.m Lgmbda ) 013
Metatibial length 47.38 51.06 5171 F 68.70 (Table value 3.38)
Weber's length 28.78 28,47 25.08
Maximum eye length 67.89 92.38 54,000
Maximum eye width 365.10 363.43 390,74
Interocular space 36.43 53.28 733
TABLE 9
Stepwise discrimination between minors and medias of C. fannani
Results of MANOVA.
Step Variable Eliminated R R2
TABLE 7 1 None (Full model) 0.89 0.80
2 Maximum eye width 0.89 (1L.80
Multivariate analysis of variance for minors 3 Head length 0.89 0.80
and medias of C. hannani 4 Head width 0.89 (.80
5 Metatibial length 0.89 0.80
6 Weber's length ggg g;g
T 7 Maximum eye length . )
est Performed Results 8 Pronotum width : (.88 0.77
H H . . T 9 Scape length 0.86 0.75
Fl omogeneity of variance-covariance matrix 10 Interocular space
ey 45 (df, numerator)
2 8222 (df, denaminator)
H 2.36 ' (Table value 1.73)
Py ge?ﬁi?a“ﬁﬁ%eﬁ:?ﬁ;"ﬁ of variance In the above table, apparently interocular space is the most
Fy 61 (di, denominator important variable in predicting whether a given specimen 1s a
Lambda (i) 0.0 ) P p .
F L n minor or a media worker. According to the sequence of variables

27.42 (Table wvalue 3.69)

S as shown in the table, maximum eye width is the least important,

but it should be noticed that the variables maximum eye width,
head length, head width, and metatibial length have identical
correlation values which means that any one of these variables
can be used as a predictor by leaving aside any other three
variables and we can have equally effective prediction.
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TABLE 10
Stepwise discrimination between medias and majors of C. hannani

Step Variable Eliminated R R
1 None (Full model) O.QE& 087
2 Weber's length 0.93 0.87
3 Metatibial length 0.9;3 087
4 Pronotum width 0.93 0.87
5 Interocular space 0.9:% 087
6 Maximum eye width ().9:% (.87
7 Head width (.93 0.86
8 Maximum eye length 0.92 (.86
9 Scape length 0.62 0.85
10 Head length

The above table reveals that hecad length is scemingly the

best predictor followed by scape length, maximum eye length

and then head width. The variables maximum cye width, interocular
space, pronotum width, metatibial length and Weber's length al
have almost an identical R-value, which means that cach one
of these is essentially equally cffective in prediction of the group
membership next to head width. It can also be noticed that these
variables have a high degree of intercorrelation, Thus, any orne
of these predictors can be used for prediction on a basis which
is equally as effective as any other; in fact, the group of predictors
is not significantly more effective than any single variable (in
regard to maximum eye width, interocular space, pronotum width,
metatibial length and Weber's length).

Femaie Resembling major worker in color, sculpture and
pilosity; head narrower than thorax, slightly broader behind than
in front, with rather straight sides and occipital border, about
1-1/3 times longer than broad {when measured below conipound
eyes); antennal scape narrower and less flattened than major
worker; clypeal lobe rectangular with anterior border notched;
scape gradually enlarging towards apical end, with very  fow
scattered, short, suberect hairs; thorax
mesonotum longer than broad, central
propodeum divided into base and
with a distinct medijan emarginat
standing hai_rs few, confined to posterior border of cach wastric
segment, Wu?gs pale, with yellow veins and ptemstiqma.h

Thfe various measurements from the single |
head width 2.63 mm; head length 3.10 mm;t

narrow and clongated;
arca free of pubescence;
declivity; in anterior view petiole
ion, sides more or less straight;

specimen are:
scape length 2.83
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mm; metatibial fength 3.10 mm; Webet's length 4.9 mm; fore
femur length 2.55 mm; fore femur width 0.69 mm; maximum
eye length 0.77 mm; maximum eye width 0.62 mm; interocular
space 1.89 mm; cephalic index 85; scape index 73; and fore
femur index 27.

Male. General body color varies from reddish yellow to
yellowish red; pilosity long, moderately thick, scanty, over entire
body, not as thick as of major worker and female; tibial hairs
short and suberect; scape of antenna cylindrical with numerous
scattered hairs; head narrowed posteriorly, occipital border
straight; eyes appearing large in relation to head size: mandibles
with two teeth; thorax with long, reddish yellow hairs; propodeum
divided into base and declivity; petiole thick and deeply cut in
center; wings pale, veins and pterostigma yellowish. The
measurements (mm) ot two specimens examined are the following:
Head width 0.93 (0.97), head length 1.35 (1.39), scape length
178 (1.82), Weber’s length 3.33 (3.23), maximum eye length
0.58 (0.54), maximum eye width 0.38 (0.35), interocular space
0.81 (0.81). S e

Biolagy. The nesting habit of this species has been briefly
described by Forel (1900, 1902). He found this species inhabiting the
foot of trees in the Botanical Gardens of Kingston, Jamaica, and living
in those parts of the tree trunks from which the bark had been removed.
The nest aperture was usually closed with a coarse, ligneous “cardboard”
similar to that made by Crematogaster stolli.

Synonymy. The type material of willardi is comprised of media
workers which show slight color difference as compared to mediz workers
of hannani. However, this difference is actually the species variation” and
as such willardi does not deserve any special taxonomic status.

Differential diagnosis: Camponotus conspicuous Fr. Smith,
(subgenus Tanacmyrmex) has been reported to occur sympatrically with
Camponoius hannani in several localities in Jamaica. Although bot.h. species
superficially resemble each other, the following diagnostic dlfferenceg,
between them are evident.
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C. hannani

Major worker:

Head broad posteriorly and
narrowing  gradually anteriorly
below the level of compound
eyes; occipital border dt_eep{y
excized with rounded occipital
angles; cheeks without any obligue
impression.

flattened, also thickened
slightly above the base, with
moderately dense suberect or
oblique, thick hairs all over the
surface.

Scape

Anterior border of clypeus notched
in the middie, with prominently
pronounced lobes.

Tibiae with long, thick, suberect
golden yellow pilosity.

Media and minor worker:

comparison.

Male:

Base of propodeum /2 times the
length of declivity.

Thoracic dorsum with long yeilow
hairs.

Petiole thick, lower than level of .

propodeum,
center.

deeply cut in the

Female:

Propodeum distinctly marked into
base and declivity; declivity about
twice the length of base, petiole
thick, cut in the center.

Did not

Revision of Subgenus Myrmothrix

C. conspicuous

Head trapezoidal, with
straight in the middle and rounded
anteriorly; cheeks with an ohlique

impression.

Scape flattened, thickening gra

dually towards apical end; mostly |

bare in pilosity; tips with a few
short, erect hair.

Anterior horder of clypeus rectan-
gular, with margin entire and nm
notched in the middle.

Tibiae with few, yellow, shoert and

suberect hairs.

have cenough

Propodeum
declivity,

convex, of gradud

Thoracic dorsum hairless,

Petiole thick, lower than level ¢

propodeum, with margins entire.

Propodeum convex, sloping, witt
out distinct base and
petiole  thick, flattened dorsall
appearing  subrectangular  whe
observed from above.

hroadly
excised posterior border, and sides

material

declivity -

Studia Ent,, vol.

Camponotus

Fig.

3

.cingulatus.
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worker
hannani, Fig. 2. Bugnioni.
Fig. 4. fjemoratus.

major
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Camponotus bugnioni Forel, 1900

{Figure 2) |

L. i . Am. 3: t3t, Description of majy i

Camponotus -bugmomlFq;rEl"l'yngenO’]ocE;I]%l;}: Cceg%{:mhia: Forests at the foot of Siqrra?
and minor worxers o Yhnd Dibulla of Santa Marta. Location_of type material |

anta Marle d’Histaire Naturelle, Geneva. Forel” 1902, By |
Notes on biolagy in Dibulla, Colombia. Fore, :
Nat. 5 (2): 14. Descriptive notes. Distribution |
15: 62-63. Description of
196, Description of male, ;

Nevada of S
Forel Collection at Museum
Ann, Soc. Ent. Bﬁlg. 42;-:”‘?',)&

chatel em. Soc. 5S¢, ) ; L
ilr?l%hdlol;qniuia.] Kutter, 1931, Mitt, Schweiz, Ent. Ges.

female. Santschi, 1936. Rev. Ent. Rio de Janeiro. 6:

Type material examined. Nine syntypes: .(a? Onez
major and two minor workers labelled, “Type; C. bu.gmom For,,;
Dibulla, Columbia (Forel)”. (b) One major and two minor workers,
labelled, “Cotypus; C. bugnioni Forel, Georgetown, Mortird:
Sierra Nevada (Forel)”. (¢) One major and two minor workers’
labelled, “Cotypus; C. bugnioni, Pied Sierra Nevada, Columbi
(Forel)”. For measurcments sec Table 11, '

Distribution. This species has so far been reported

only from Colombia. '
Localities from which the specimens have

!
been examined. The first name is the name of the focality
and in parenthesis the name of the collector followed by the
location or source of material in capital letters. Mortirod Sicm
Nevada (Anonymous: FQREL); Dibulla (Anonymous: FOREL),
Pied Sierra Nevada (Anonymous: FOREL); Georgetown Ane
nymous: FOREL): Medellin (C. N. Ballok: USNM) worken
associated with ‘males; and vicinity of Barranca Bermeja (|
Archer: MCZ) workers associated with females.

Major worker. General body color deep brown blad |

head yellowish red, flageilum, genac, epistome, mandibles, dorsur’
of pronotum, mesonotum and tarsi brownish, more or less rusty:
lateral margins of clypeus and lower genac  blackish; clyper
bifid posteriorly, emarginated anteriorly, lateral angles of epistom
lobes dentiform. Clypeus with 22+ golden yellow hairs; goldu
yellow hairs between frontal carinae and occipital margin numbe
14+ occipital border with ‘blackish hairs; mandibles rather dul
conspicuously striated, punctate and finely reticulated with lon
piliferous yellow hairs; mandibles consist of brownish oran:
base and 6 blackish teeth. Head, :
posteriorly, deep blackish brown at clypeus  level,
orangish, more glossy in front and with abundant punctures ©
gepae and occiput. Gular area brownish black with yellow pilosity
Alitrunk, scale and legs brownish black, trochanters of foreleg

narrow anteriorly, broi
remainit. -
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TABLE - 11

Measurements (mm) and indices of the various body parts
of type material of C. bugnioni

Syntypes (Workers)

Majors Minors
Variable : -
1 2 3 1. 2 3 4 b 6
Head width 298 306 325 159 139 135 132 1.55 1.24
Mead length 3.17 313 337 1.86 170 170 150 1.82  1.59
Scape length 228 240 240 205 1.90 197 197 209 1.82
Pronotum  width 178 1.86 205 1.24 1.16 108 139 1.24 104
Metatibial length 251 259 271 213 201 209 205 213 197
Weber's length 356 3.48 379 267 259 251 244 259 2.44

Maximum eye length 058 0.62 062 050 043 046 043 046 043
Maximum eye width 046 046 042 042 039 039 039 039 035

Interocular space 1.82 193 205 {00 093 08 0890 101 0.85
Cephalic index 93 97 96 85 82 79 83 8 78
Scape index 77 73 T4 129 136 146 150 135 147
Qcular index 8 75 69 85 91 83 91 83 82
Pronotum index 60 61 63 78 83 80 106 80 84

yellow; propodeum with abrupt declivity, 2 times length of Dbase;
thick, suberect pilosity over entire pronotum, mesonotum, declivity
and base; scale slightly notched in center. Pubescence, short,
appressed and beneath pilosity; each gastric segment with a
golden yellow band and hairs, latter of varying length,

Media worker. Resembles major worker in head shape,
pilosity and sculpture; scape blackish, maximum thickness 0.23
mm; mandibles with blackish teeth; occipital border shallowly
emarginate; thick hairs all over body, densest on gaster.

Minor worker, Deep dark brown and shiny; mandibles
6 toothed; clypeus carinated, anterior border emarginated; head
convex between compound eyes, declivous towards occipital border
and front side; ﬂageilum, tibiae and tarsi slightly lighter; scape
brownish, maximum thickness about 0.15 mm; head, alitrunk,
legs and gaster with abundant, erect, golden yellow hairs; gaster
with short and appressed pubescence; pilosity, longer on gaster
than rest of body parts, densest on last two segments.

Statistical Analyses

The workers of this species were available in reasonable
number, therefore, the data have been statistically analyzed (Ta-
bles 12 through 19}.
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Results of MSDCC.

Range, mean, stan

TABLE 12

dard deviation and variance of the

vatious body measurements (mm) and indices in workers of C. bugnioni
i Statistic Minor Media Major |
Variable 0= 41 a= 16 n= g
1. Head width Range 1.27-1.82 1.59-2.17 2.27-3.403;
Mean 1.45 1.83 283 |
SD. 0.13 .16 023
Variance 0.02 0.02 005
2. Head length Range 1.55-1.93 1.86-2.32 227340 1
Mean 1.76 2.06 296
S.D. 0.11 .16 021
Variance 0.01 0.02 005 .
3. Scape length Range 1.86-2.24 2.05-2.40 2.05-268 1
Mean 2.05 222 23
S.D. 0.09 0.00 0.10
Variance 0.01 o.m 0or |-
4, Pronotum width Range 1.01-1.35 1.28-1.59 1.62-2.17°
Mean 1.7 1.43 1.7¢
S.D. 0.09 0.11 0.10
Variance 0.01 0.01 001
5. Metatibial length Range 1.62-2.32 2.00-2.63 2.28-29)
Mean 2.12 2.29 247
S.D. 0.15 0.15 0.18
Variance 0.02 0.02 0.03
6. Weber's length Range 2.21.2.79 2.63-3.21 3.02-3.00
Mean 2.50 2.83 34
S.D. 0.15 0.20 0.17
Variance 0.02 0.04 0.03
7. Maximum eye length Range 0.42-0.58 0.50-0.C6 0.54-0.7F
Mean 0.49 0.53 0.51
S.D, 0.03 0.0 0.04
Variance 0.00 0.00 0.00
8. Maximum eye width Range 0.31-0.42 0.39-0.46 0.30-0.5
Mean 0.39 0.41 0.5
S.D. 0.02 0.02 0.04
Variance 0.00 0.00 0.00
9. Interocular space Range 0.81-1.12 1.01-1.35 1.55-2.0
Mean 0.95 1.16 179
%.D.. 8.87 0.10 0.13
o ariance 01 0.01 02
10. Cephalic index Range T1-94 85-03 BQIPIH
Mean 82 88 96
3.D._ lg.é‘g 2.31 5.8
. ariance . 5.37 3514
Il Scape index Range 120-167  102-130 75-07
Mean 142 123 82
3.D. 10.43 9.73 5.08
Variance 108.84 94,77 35.73
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TABLE 12 — Continued

Variable Statistic Minor Media Major
n = 41 n =16 n = 62
12, Ocular index Range 64-85 70-85 65-32
Mean 18 71 75
S.D, 5.03 371 5.13
Variance 25.32 13.75 26.37
13. Pronofum index Range 70-103 79-08 55-76
Mean 81 87 63
S.D. 5.86 6.33 3.95
Variance 34.38 40.07 15.63
Results of DISCAN,
TABLE 13
Correlation matrix of nine variables (see table 12)
for total sample — minors, medias and majors of C. bugnioni*
Variable 1 2 3 4 5 6 7 8 9
1.00
0.98 1.00

080 .79 100

096 096 083 100

074 076 074 076 1.00

093 085 082 094 07 LOO

087 0838 079 085 075 086 1.00

080 080 071 08 064 079 081 100

098 098 081 097 075 096 088 081 1.00

*(n = 119).

0L =1 O Ol b L3 Y —

TABLE 14

Discriminant analysis of minor, media and major
workers of C. bugnioni

Classification Using the Predictor Variable

Actual Groups

Minors Medias Majors
Minors 41 0 0
Medias 0 16 0
Majors 0 0 62

It can be seen from the prior table that the workers were
correctly classified. Generalized Mahalanobis D-square == 2309.84.
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TABLE 15
The discriminant functions with their constants and. tlyu
respectivé coefficients for nine variables of C. bugnioni
Discriminant Functions
Minors Medias Majars
Constants -338.50 -337.19 -367.18
Coefficients: )
Head width - 28.10 - 2273 - 18
Head length 55.34 49,0949 515
Scape length 223.14 228,12 190, (n
Pronotum width 21.03 47.45 0.0
Metatibial 31.27 20.70 1831
Weber's length 74.44 81,74 TR0
Maximum eye length 27.49 18.22 205
Maximum eye width 314,56 27483 1663
Interocular space -254.49 -261.01 -17in

Results of MANQOVA.

TABLE 16

Multivariate analysis of variance for minors and medias of C, hugnioni

Test Performed

Results

—_

T ﬂw“ﬂ_"ﬂ s

Y

[T

mbda (i)

F
F
L
F

Homogeneity of variance-covariance matrix
45 (df, numerator)

2850 (df, denominator)

1.92 (Table value 1.73)

Generalized analysis of variance

9 (df, numerator)

47 (df, denominator)

0.2613

14.76 (Table value 3.60)
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TABLE 17

Multivariate analysis of variance for medias and majors of C. bugnioni

Test Performed . Results

Hy Homogeneity of variance-covariance matrix
Fy 45 (df, numerator)

F, 2524 (df, denominator)

F 2.10 {(Table volue 1.73)

H, Generalized analysis of variance
Fy 9 (df, numerator)

F, 61 (df, denominator)

Lambda (A) 0.127

F 51.91 (Table value 3.69)

Results of STWMULT.

'

TABLE 18

Stepwise discrimination between the minors and medias
of C. bugnioni

Step Variable Eliminated R R2
1 None (Full model) .86 T4
2 Metatibial length .86 74
3 Head length 86 T4
4 Interocular space 85 i3
5 Scape length .85 72
6 Maximum eye width .84 71
7 Weber's length .83 .69
3 Maximum eye length 80 .65
9 Head width 7 .60
10 Pronotum width '

Table 18 shows that the pronotum width and head width
are the most important variables for the prediction of media and
minors. The rest of the variables viz., maximum eye length,
Weber's length, maximum eye width, scape length, interocular
space, head length and metatibial length are as effective as a
group in predicting whether a specimen is a media or minor
worker as each one of them is singly. '

Table 19 shows that for the descrimination Defween a media
and a major worker the interocular space is the most important
variable followed by scape length, maximum eye length, metatibial
length, head width, maximum eye length, pronotum width, head
length and finally Weber's length. In conclusion except for

Studia Ent, E 2442 — 3
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interocular space all of the other variables are singly as effectiy,
as they are as a group in predicting whether a worker is a maj,

or media.

TAEBLE 19

Stepwise discrimination between media and major workers
of C. bugnioni

Step Variable Eliminated R B
1 None (Full model) a3 &
2 Weber’'s length 3 ¥
3 Head length A3 ¥
4 Pronotum width 03 E
5 Maximum eye length RIS <
6 Head width K3 X
7 Metatibial length 2 &
8 Maximum eye length, A1 &
9 Scape length KUY &
10 [nterocular space

Female General body color black, head orange brown
flagelfum, latrum of alitrunk and legs reddish brown; mandible
genal area above mandibles base, scape,  area  imnnediatg
surrounding ocelli, more or less rest of entire alifrunk very dat
brown; gaster blackish; head duller than alitrunk and  gaste
[at.ter less sculptured but shinier than in major \mrkcr;l el
thick, rectangultar, with slight cut in centery golden yellow pilosis
le_ss .pronounce.d, particularly alitrunk and gaster with scami
pilosity, posterior border of cach gastric scgment with a golde

ellow ban eceede
y and preceeded by a row of long, suberecet, yellowi

hairs, rest of segment with very few short hairs; whitish pubescenc
extremely short and appressed  on gaster. The  measuremen:
}gs";l:;)]of two specimens are a sfollows: Head widih 2.67 (2n
pead gnlg;h(32.0964 (2.86),, scape length 2.32 (2.28), metatibic
2‘33 p .13) f. ),\Weber‘s length 4.84 (5.02), fore femur lengi
o (0.77), ore -fuuur w1dth' 0.62 (0.70), maximum cye lengd
oL (1..90), géai!;al'um‘ Zye width 0.62 (0.58), interocular spac
o3 (190), 27p (3;3(:).111 ex 90 (97), scape index 87 (82) for
‘ Matle. Medium sized, hrown
flagellum, tibio-tarsal joints reddish; ’
glossy, latter blackish; head ¢ ,
Compound eyes;

rather  dull;  mandibks
scutellum and gaster rathe
petiole thick :::tiit:, Conwtx, narmwul- hchit?.‘

’ gular, slightly cmarginate i

Studia Ent., vol. 16, fasc. 1-4, outubro de 1973 31

center; propodeum divided into base and declivity, declivity about
1-1/2 times length of base; scutellum deprived of hairs; pilosity
long, abundant on posterior part of petiole and gaster. The
various body measurements (mm) of two specimens are as follows:
Head width 0.85 (0.81), head length 1.35 (1.32), scape length
1.59 (1.66), pronotum width 1.47 (1.51), metatibial length 2.24
(2.17), Weber’s length 3.21 (3.17), maximum eye length 0.54
(0.54), maximum eye width 0.42 (0.42), interocular space 0.73
(0.81).

Biology. Forel (1900, 1902) found this species under stones
and fallen tree trunks. It has been described as an aggressive ant
Some specimens examined in MCZ have a label stating that they were
collected from an abandoned paper wasp nest in vicinity of Barranca
Bermeja, Colombia.

Differential diagnosis. This species can be separated from
the remaining taxa of Myrmothrix by combination of the following
characters: Body coler blackish; head orangish, deep brown black at
clypeal level; pilosity golden yellow, occipital border with black hairs;
propedeum with abrupt declivity, two times length of base.

Camponotus cingulatus Mayr, 1862
(Figure 3)

Camponotus cingulatus Mayr, 1862, Verh. Zool. bet. Ges. Wien 12: 861, Description
of worker. Type locality: Santa Catarina, Brazil. Location of type: Mayr
Collection at Naturhisterisches Museum, Vienna, Austria, and Zoologisches
Museum der Humboldt Universitat, Berlin. Forel, 1896, Smithsonian Report
for 1884, p. 482, Nesting in Rio de Janeiro, Brazil. Luederwaldt, 1928, Rev.
Mus. Paulista 14: 297. Nesting in Sao Paulo, Brazil

Camponotus cinputains v, bambysarum Forel, 1902, Ann. Soc, Ent. Belg. 46: 176,
Description of worker. Type locality: Rio de [Janeire, Bruzil. Location of
type material: Forel Collection at Museum d'Histoire Naturelie, Geneva, and
Zoologisches Museum  der Humboldt Universitat, Berlin, Santschi, 1922, Ann.
Soc. Ent. Belg. 62: 109. Reported major werkers from Santa Catarina, Hammonia,
Bahia and Ttabuna in Brazil. New Synonymy,

Camponotus cingulafus v. damocles Forel, 1909, Deut. Ent Zeitschr. p. 264. Workers
and male, Type locality: San Bernardino, Paraguay. Location of type material:
Forel Collection at Museum d’Histoire Naturelle, Geneva. Fore!, 1911, Deut.
Ent. Zeitselir, p. 310. Recorded jrom Castro and Parand in Brazil, Luederwaldt,
1926, Rev, Mus, Paulista. 14: 287. Riology in Sac Paulo, Brazil, New
Synonymy.

Camponolus cingutatus v, myster Santschi, 1922, Ann. Soc. Ent, Belg. 62: }UD. A
macroergate, Loca'ity;  Sanfa Catarina  and Blumenaw, Brazil Location of
materiat: Unknown, New Synonymy.

Camponetus (Myrmothrix) cingulatus Mayr brunneiventris Santschi, 1922, Anmn. _Spc.
Ent. Be'g. 62: Workers, locality: Santa Cruz de la Sierra, Bolivia.
Location of material: Santschi Collection at Naturhistorisches Muscum, Basel.
Santschi, 1925, Bull, Ann. Sec. Ent. Belg, 65: 245. Records from Pard and
Monte Alegre in Brazil. New Synonymy. )

Camponotus (Myrmothrix) ecingulatus Mayr st brunneiventris Sants. var. posfniger
Santschi, 1925, Bull. Aan. Soc, Ent, Belg. 05: 246, Workers, Type locality:
Parand, Rio Negro, Brazil. Location of type material: Santschi Collectlon at
Naturhisterisclies Museum, Basel, New Synonymy. o

Camponotys {Myrmothrix) cingulatus Mayr var. fissa Stitz, 1933, Mitteil. Deut.
Ent. Ges. 4 (5): 72-73. Description of worker and figure of clypeus. Locality:
Rio de Janelro (Petropolis), Brazil. Location of materfal; Uuknown. New

Synonymy.
.Type material examined. The following type

material was examined:
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1. (a) Two syntype workers labelled, “Brasilien; Camponotus
cingulatus Mayr; Type”, from Muscum der Humboldt Universiti

(b) One female (gaster missing) labelled, “Blumcnau, Brazil 1883 -

Hetschko; Camponotus cingulatus det. Mayr, Type”, from the
Mayr Collection. The body measurements arc giverr in Table 23,

TABLE 20

Measurements (mm) and indices of the various body parts
of type material of C. cingulatus

Syntypes

Majors Workers Female
1 2
Head width 1.20 1.51 Head width 220
Head length 1.78 2.01 Head length 2n
Scape length 2,28 2.48 Scape length 2.0
Pronotum width 0.03 1.0} Metatibial length 2.8
Metatibial length 240 2.27 Weber's length 443
Weber’s length 2.71 2.04 Fore femur length 2%

Maximum eye length  0.42 0.46
Maximum eye width 0.35 (.30

Fore femur width 0.5
Maximum eye length 06

Interoc.ula.r space 0.73 0.80 Maximum eye width 050
Cephallf: index 67 75 Interccular space 1.6
Scape index 190 164 Cephalic index 0
Ocular index 82 83 Scape index 10y
Pronotum index 77 77 Fore femur index 2

2. (a) Two paratypes one media worker and one femak

labelled, “Brasilion (?); C. (Myrmothrix) cingulatus  Mayr

bambusarum; Paratype”, from Muscum der Humboldt Universita
F(IJI‘ measurements see Table 24, (b) One major, one media and one
1111110r'w0rkers labelled, “Typus; C. cingulatus Mayr, Prov. Ri
jE/lGoldl)”. Two.minor workers labelled, “Cotypus; C. cingulatus
.ayr,l Prov. er) (Goeldi.)”. One female labelled, “Coty;‘ms; (.
cingu az‘.us Mayr, Prov. Rio de Janciro, November 87 (Gocldi)”
These six syntypes and three more workers labelled
were sent under bambusarum from the Forel ,
measurements see Table 22 and for discussion s

“cingulatus”.
Collection,  For
ee synonymy.
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TABLE 21

Measurements (mm) and indices of the various body parts
of type material of C. cingulafus v. bambusarum

Paratypes
Media Worker Female
Head width - 232 Head widih 2.86
Head length 282 Head length 3.13
Scape length 2,40 Scape length 271
Pronotum width 147 Metatibial length 3.44
Metatibial length Metaleg Webet's length 495
missing
Weber’s length - 3.29 Fore femutr length 2.59
Maximum eye length 0.58 Fore femur width 0.70
Maximum eye width 0.42 Maximum eye length .81
Interccular space 1.47 Maximum eye width 0.58
Cephalic index 82 Interocular space 1.97
Scape index 103 Cephalic index o1
Qcular index 73 Scape index 85
Pronotum index 63 Fore femur index 27

3. One major and one minor worker labelled, “Typus; C.
cingulatus Mayr v. damocles Forel, San Bernardino, Paraguay
(Ficbrig)”, from the Forel Collection. For measurements see
Table 23. Along with this type material specimens from Prov.
Rio (= Rio de Janeiro) and from Castro Parana were sent as
a part of the type series but they did not have any label of
“type” or ‘“cotype”. However, their measurements have been
recorded in Table 24. For discussion on these specimens sec

synonymy.

4. Two minor workers labelled, “Typus; Parana Br. Rio
Negro (Reichensperger); Camponotus (Myrmothrix) cingulatus
brunneiventris v. postniger Sants”, from the Santschi Collection.
The mcasurements are given in Table 25.

Distribution. This species has been reporfed mainly
from Brazil. There is one record of its occurrence in Paraguay

but that appears to be suspect.

Localities from whichspecimens have been
examined. The first name is the name of the locality and
in parenthesis the name of the collector followed by the location
or source of material in capital letters. Brazil: St. Cath (G.
Mayr: MAYR) females associated with workers; Blumenau
(Hetschko: MAYR), (Moeller: FOREL); Rio de Janeiro (Goldi:
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y parts of material

Measurements (mm) and indices of the various bod

Co QOO
ZhE3EnSEEE285N TABLE 23
Measurements (mm) and indices of the various body parts
- of type material of C. cingulatus v. damocies
g
) = :‘?}E‘ 52 g i
= s 52 F 2 v B Syntypes (Workers)
£ Lma—agw%m " Major Mi
< = o =Yg 1] mnor
= S _S55YY. 235
2E§S EEEES TE -
58X E 55555285 Head width 3.02 1.20
o UE D T EESTE o Head length 3.25 1.62
g9 S22 = EEx §'§ el Scape length 2.24 1.82
rrazzre=E=zS3@E Pronotum width 1.70 0.85
Metatibial length 2.86 1.93
Webher's length 3.64 2.24
DI NN DL DD m @ Maximum eye length 0.66 0.42
= BZAZ3S3 Sxcxrxrw Maximum eye width 0.50 0.39
[nterocular space 1.82 (.81
Cephalic index 93 74
el banion - JileJhe Tl w Scape index T4 152
L f%ifﬁiégg"emw QOcular index 76 01
g 5 Pronotum index 56 71
I E
o —
> =, e o B e I S
£ "~| §E83352z5eees
I~
-
5 TABLE 24
o SEUT U= O = e
g - 25523 NeCgeS~Z Measurements (mm) and indices of the various body parts
a of material of C. cinguiatus v. damocles
R
~ P22+ o ‘
3 «© ﬁ ?, S = ?&; : 2 2 < R Prov. Rio de Janeiro Castro, Parana
" Media Minaors Media Minor
o B
2 TRCTE oo Head width 2.55 1.39 1.28 2.55 1.35
20| IJ4285832%5RE Head length 278 205 193 2.08 1.86
Scape length 220 227 2.44 2.20 2.17
Pronotum width 1.70 1.20 1.08 1.51 ,}2(2}1
V=g~ oo cues Metatibial length ' 3.17 2.86 2.51 271 .
~| SE5EEEESRagrse Weber's length 3095 340 279 337 263
: Maximum eye length 0.62 0.54 0.54 0.54 0.46
- Maximum eye width 0,50 042 (.42 (11571(2) 832
= R =10 Interocular space 1.62 0.93 0.81 . .
e | oo Bt
= DRSS R e - L T Cephalic index 86 68 66 86 73
Scape index 86 163 19 86 160
Ocular index 81 78 78 73 83
= .5 Pronotum index 67 86 85 59 74
2
=0 Lzl
= :é E“D«":- [ & = 5
- & = - . 4 .
SRR SFCe Er3E MAYR), (Goldi: HUMB), (Goldi: FOREL): Castro, Parana
$59 Eg B E‘—;’; ZE g (V. Ihering: FOREL and HUMB); Santos (Anonymous: _FOREL);
BT EES EEE S 28T Parana, Rio Negro (Reichensperger: SANT); Petropolis (Borg-
oa 8 Ego Y oags . . . i ing:
TTRAEESSESSES meier: OXFORD), (F. Ohaus: HUMB); Sdo Paulo (lhering
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OXFORD); Unknown (Anonymous: OXFORD) female associated
with workers; Caravelas, Bahia (Joseph: FORELY). Paraguay;
San Bernardino (Fiebrig: FOREL).

TABLE 25

Measurements (mm) and indices of the yarioqs hody parts of type
material of C. cingulatus brunneiventris v. postniger

Syntypes (Minor Workers)

Head width 1.03 1.08
Head length 2.13 1.43
Scape length 1.74 1.50
Pronotum width 1.20 0.81
Metatibial length 2.01 1.7
Weber's length 2.36 1.07
Maximum eye length 0.35 0.3
Maximum eye width 0.31 0n
Interocular space 1.24 (.66
Cephalic index a1 i
Scape index a0 146
Ocular index 39 67
Pronotum index 62 73

Major worker. Head yellowish red, alitrunk and gastr
reddish yellow, gastric segments bordered with brick red o
blackish brown bands; sometimes specimen entirely  yellowish,
or smoky, when smoky, gastric bands indistinct. Front of head
scape and legs usually lighter in color than rest of body. Pilosity
yellowish, moderately thick, long, moderate to very  dense o
head including genae and gular area, scape, alitrunk and gaster
Pubescence short, prominent, as dense as pilosity and all over
body. Head broad posteriorly, narrowed anteriorly, with occipital
margin decply excavated and occipital angles well pronounced.
Mandibles light brown or decp brown, glossy and coarsely punctax
v.v_ith six black teeth. Clypeus with color of head or slightly
lighter, carinated, slightly to deeply emarginated at both ends
of ‘clypeal” carina, flatly edvanced in front. Head very finely
punctate, appearing dull, somewhat shiny in lower genal arcar.

Eyes ovate and flat. Alitrunk arched in front, dull, striped nat

punctate;  propodeum compressed and at a lower level tha

mesonotum, base longer than declivity;
marked, metanotum separated from mes
Scape ovate, narrow,

promesonofal suture well
onotum by a clear suture.
lower than level of propodeum, rather
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thickened from Dbase through middle, with margins entire and
rather bluntly rounded dorsally. Gastric segments marked with
yellow bands with black or reddish brown edges on its both sides.

Media worker. Head yellowish, blackish at vertex and
lower genae, alitrunk lighter in color, gaster yellowish black.
Pilosity and pubescence yellowish, scattered on head, denser-on
alitrunk and gaster, densest on pronotum. Head narrow anteriorly,
broad posteriorly, occipital angles well prononcued. Propodeum
slightly flat dorsally, and at a lower level than mesonotum. Scape
thick, convex in front and flat behind with margins entire and
thickened. Gastric segments with abundant pilosity and pubescence
and each segment bordered with yellow and blackish bands.

Minor worker. Head, pronotum, dorsum of mesonotum,
flagellum, scape, trochanter, tibiae and tarsj rusty brown or dark
red or smoky. Appearance dull or slightly shiny. Mandibles, border
of epistome, rest of body and appendages brownish black, gastric
segments at borders dull, bordered with deep brown black bands.
First two gastric segments with yellow spots at base. Scape
of uniform thickeness; mandibles with six teeth; head slightly
rarrow at occipital border, lateral sides appearing parallel, convex .
at vertex. Base of propodeum longer than declivity, scape short,
thick and slightly higher than level of propodeum. Pilosity and
pubescence yellowish, all over body, densest on head, scape
and tibiae.

Statistical Analyses

Only five major workers were available for examination in
this species. This number is too small to run any other analysis
except MSDCC in the present study. Therefore, DISCAN and
STWMULT have been performed only on medias and minors
(Tables 26 through 31).
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Results of MSDCC.

TABLE 26

Range meén, ctandard deviation and variance of the various
! . - - " -
body measurements (mm) and indices in workers of C. cingutaius

Variable Statistic Minors Medias Majors
n = 33 n = 23 n=5
i Range 1.08-1.86 1.93-2.82 2.63-35°
1. Head width A 3 oS oS
S.D. 0.18 .24 0.30
Variance 0.03 0.05 on
2. Head length Range 1.43-2.44 2.13-3.13 3.00-3.71
Mean 1.83 2.74 3.27
S.D. 0.21 0.30 0.23
Variance 0.04 0.09 0.05
3. Scape length Range 1.50-2.71 1.74-2.63 2.24-28
Mean 2.25 2.30 241
S5.D. .22 110 0.17
Variance .05 0.03 0.03
4. Propnotum width Range (0.81-1.28 1.16-1.70 1.54-200
Mean 1.03 1.-16 .70
S.D. 0.12 0.14 016 i
Variance 0.01 0.02 003
5. Metatibial length Range 1.74-2.98 2.01-3.17 2.86-33¢
Mean 2.41 2.28 305
S.D. 0.29 0,24 020
Variance 0.08 0.06 0.04
6. Weber’s length Range 1.97-3.40 2.36-3.095 3.32-4%
Mean 2.70 3.28 3.63
S.D. .29 0,33 033
Variance 0.08 0.11 0.11
7. Maximum eye length  Range 0.35-0.54 035062 0506
Mean (.45 (.54 0.60
S.D. 0.05 0.05 0
Variance 0.00 0.00 (AL
8. Maximum eye width  Range 0.23-0.42  0.31-050 04205
Mean 0.36 0.4 045
S.D. 0.04 0.04 (.03
Variance 0.00 0.00 0,06
9. Interocular space Range  0.66-120  120-170 17020
Mean 0.84 1.51 184
3.D.. 0.11 0.16 Q.16
L ariance Q.01 X 02
10. Cephatic index Range 66-81 0107 Ny
Mean 71 18 a1
%;D: 3.60 5.34 361
. ariance 13.65 28.55 13.06
H. Scape index Range 145-193 81-112 7141
Mean 174 a5 81
S.D. 16.37 7.89 6.6
Variance 267.97 62,29 43,76
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TABLE 26 - Continued

Variable Statistic Miners Medias Majors

n = 33 n =23 n=25

12. Ocular index Range 67-91 64-89 13-78

Mean 81 76 75

S.D. 4.90 5.14 1.20

Variance 23.98 26.44 3.99

13. Pronotum index Range 69-87 55-67 53-61

Mean 79 60 57
5.D. 4.48 2.02 2.70
Variance 20.09 8.51 7.30
Results of DISCAN,
TABLE 27
Correlation matrix of nire variables (see table 26)
for total sample — minors and medias of C. cinguiatus *
Variable 1 2 3 4 5 6 7 8 9
I 1.00
2 0.97 1.00
3 037 048 1.00
4 097 096 045 1.00
5 075 079 070 079 1.00
6 ngs 091 066 092 089 1.00
7 082 0.88 062 086 08 092 100
8 067 075 059 073 077 083 087 .00
9 059 098 036 096 C©74 085 082 069 1.00
¥ (n = B0).
TABLE 28

Discriminant analysis of minors and medias of C. cingulatus

Classification Using the Predictor Variable
Actual Groups

Minors Medias
Minors 33 0
Medias 1 22

The above table shows that there is only one misclassification
of the media. Apparently this has happened because the
measurements of this specimen were more like minors.

Generalized Mahalanobis D-square = 229.89.
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TABLE 29

Discriminant functions with

their constants and the respective coefficient

for nine variables in minors and medias of C. cingulafus

Discriminant Functions

Minors Medias

Constants -10.63 ~20.0

fficients:

Coliezlld width - 4.12 2().6‘.-)
Head length - 3.30 - 1”7):
Scape length 8.74 4;;
Pronotum width 11.27 - 7.;}%]
Metatibial length 026 r.m
Weber's length - 3.93 - (;
Maximum eye length 3'%1 'xj
Maximum eye width 21.03 -Iﬁ.gl.
Interocular space 4.44 - L

Results of MANOVA.

TABLE 30

Multivariate analysis of variance for minors

and medias of C. cinguiaius

Studia Ent, vol. 16, fasc. 1-4, ocufubro de 1973 41
Results of STWMULT. '
TABLE 31

Stepwise discrimination between minors and medias of C. cinguiatus
Step Variable Eliminated R Rz
1 None (Full model) 0.95 0.91
2 Interocular space 0.95 091
3 Head length 0.95 0.91
4 Pronotum width 0.95 0.91
5 Maximum eye width 0.5 0.91
i Maximum eye length 0.05 0.91
7 Metatibial length 0.94 0.90
8 Scape length 0.94 0.89
9 Weber's length 0.92 0.84
10 Head width

Test Performed Results
H, Homogeneity of variance-covariance
Fy 45 (df, numerator)
F, 7393 (df, denominater)
F 1.37 (Table value 1.35)
H, Generalized analysis of variance
Fy 9 (df, numerator)
F, : 46 (df, denominator)
Lambda () 0.083
F 56.26 (Table value 2.72)

In the above table head width and Weber's length are the
most important variables in predicting whether a given specimen
is minor or media worker. The remaining seven variables are
almost as good independently as they are as a group in prediction
of a minor or media worker in cingulatus.

Female. General body color yellowish, scape dark brown,
lower genae, mandibles and anterior border of clypeus blackish,
legs decp brownish yellow, tarsi dusky, gaster yellowish bordered
with yellow and black bands. Head trapezoidal, narrow in front,
bread behind, slightly convex posteriorly, occipital angles not
well pronounced. Basal 1/3 of scape narrow, distal 2/3 thickened
with small punctures all over surface. Scale narrow at base, broad
and rounded towards upside with margins thickened, slightly
emarginated dorsally with few ercct hairs on each side. Pilosity
yellowish, moderately thick, erect to suberect and scatiered all
over body. Frontal brace of pronotum and scutum of mesonotum
shiny and with few hairs. Tibiae and tarsi with long hairs, in
abundance. Pubescence short, yellow, thinner than pilosity. For
measurements see Tables 20, 21 and 23. '

Male. Unknown.

Biology. Forel (1860) stated that Dr. Goeldi observed cingulatus
as a regular inhabitant of the hollow internodes of bamboo .plantg'm
Rio de Janeiro, Brazil. Luederwaldt (1926) reported this species inhabiting
a termite nest in the state of Sdo Paulo, DBrazil.
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Synonymy. While surveying the literature on .this species | hage
come across a plethora of names attached to this taxon :qince i
designation in 1862. [ have synonymized all such names under cingnfaiy;

The following comments are added to each synonymized name to explay -

why this has been done.

1. C. cingulatus v. bambusarum. Forel (1902) designated this fay,
with the remarks that these specimens were collected by Goeeldi in th
vicinity of Rio de Janeiro and they differ from the typical cingulan,
because of dark color, less dull thorax and bigger size. | have be
able to study the specimens which Forel had used. The material wa
comprised of one major worker, three medias and four minors and wa
sent to me under bambusarum from Forel's type series. Unfortunatey
none of these specimens have a handwritten label in Forel's writing
One pin has a label of “Typus” and a handwritten label of C. cingulons
Mayr, while the other two pins have labels of “catype™ hesides th
labels of C. cingulatus Mayr. In this situation it is questionahle whethy
these specimens represent the type material of cingulatus or that
bambusarum. Since cingulatus was described by Mayr, its type sho
be in his collection. In Mayr's collection 1 came across one female wit
a label of “Type” which is on a piece of white paper written in r

ink. Mayr in his description of cingulatus points  out that the tyx

was deposited at Vienna. Therefore, it can be assumed that the maters
under reference (from the Forel Collection) is actually Mayr's cingulun
and Forel's bambusarum, This assumption gets  further strength frr
the fact that all the specimens of cingutatus from the Forel Collegts
are very uniform in the appearance of bands on the gastric segmem:
and most of these are either minor or media workers, It seems o
tha.t what Forel did was to separate some specimens from the mater:
which Mayr had labelled cinguiatus and designated them as hambusaryr
Forel admitted in his description that he was separating these spevime
from the cinguiatus series because they were biguer and were of differe
colos. The examination of two syntypes, one  media worker and
female from Museum der Humboldt revealed that the female SYNivR
resembles the female of cingulatus in the Mayr Collection and the synt
media worker resembles the media workers in the Forel Collection, Th
evidently confirms that the specimens which have been sent th me und
bambusarum from the Forel Collection are those which e designat
bam(;usarum even though they de not bear the labels :.mf this ‘n;nw.
s théill;Yerizzssl:t seems that Forel missed two important things -
COmea.rltl".h.e‘Lolcn' of thg worl_<ers of cingnlatus varies a lot. One
whichcuroséx “.’”f'kel‘t’ with hl'].L‘k red bands on the gaster to worke:
the "asie? izlltt;lrzlc{':]nol(y, which makes the bands indistinet. In s
the E.ead l'eé.'ion arlglblz‘l(?\smtl}le Jzzitermr piair't,l oy the alitruk 2
i =10, shor or reddish brown. Forel's concept #
can be deduced from the material included under ¢f s in his coll
seems to cover only those specimens which | f:lflg_m'atrzs n bis C””em"
the gaster while Mayr's cingulatus does coverye liuht brown bands ¢
color variatic . G €5 Cover some parts of the tod
Farel's desitli::iti(]f oot jthe entire vanation), at least enough to mai
gnation of bambusarum g0 into s Fowi ] :

b. Workers of cingulatus seem o o0 synoynmy with rmgrr[um._\._

of their size than any other species in -[LLIM oo a more graded serid
§1nce colot is not a very good chaLr;thgf ;n MJ'mw.Hzrrx.‘ "
Species | have chosen g combination f c¢h o he dlagnnms of 1=
consistent in this species ang which a? oo ch are Y
specimens, regardless of color pattern. Th ¢ commonly found in all t
worker thinner, not flattened at base; elyme e o 21¢1 Sape in maj
at base; clypeus cut in center anterior
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and posteriorly; petiole thick at base through middle, smoothly rounded
along margins with slightly pointed tip dorsally; propodeum well marked
from mesonotum and slightly at lower level; pilosity moderately thick
all over head.

2. Camponotus cingulatus v. damocles. The specimens received from
the Forel Collection are mounted on three pins. On one pin there is
cne major and one minor worker with a’locality label of San Bernardino,
Paraguay. The seocnd pin has three specimens which were collected
from Prov. Rio (== Rio de Janeiro) by Goeldi. The third pin has only
two specimens collected from Castro, Parand in Brazil. Here we have
three pins each from a different locality and collected by a different
person. Only the specimens from Paraguay are labelled as “Type”.
The specimens from Paraguay and Prov. Rio show blackish er smoky
two specimens collected from Castro, Parand in Brazil, Here we have
yellowish red head and alitrunk, and black gaster. The gaster color
in specimens from the latter locality resembles the former. It should
be recalled that the specimens labelled cingulatus and represented in
the Forel Collection have also been collected by Goeldi from Prov. Rio,
and the specimens of both cingulatus and damocles have the locality
labels written by the same person. [t seems that again Forel had
obviously erected this taxon using coler as a criterion. For instance,
Forel stated in his original description that head of major worker very
roasted, as long as broad, with sides convex. Entirely dark brown, only
front of head, legs and scape of antennae light brown. It can be seen
that most of his original description is the description of color. A
critical examination of these specimens revealed that the major worker
of damocles shares the same gross morphological attributes of cingulatus
which have already teen alluded to under bambusarum. At this time
it seems pertinent to poeint out that Forel seems to have split the series
of cingulatus into three parts, using color, size variation and the differences
in locality; the one he kept as cinguiatus, to another he gave the name
bambusarum, and the third he described as damocles. 1t is very admirable
that Forel had such a highly intense sense of analysing and using_e\.'en
the lightest variation. However, his excessive use of slight variation
has masked the gross morphology and, hence, has very adversely affected
the taxonomy of this species.

3. C. cingulatus v. myster, This taxen was described by Sanltschi
(1922) from the type locality of cingulatus. I have not seen any specimen
of this taxon, but Santschi’s description and his own comments Ll'lear].y
state that this is one of the abnormal forms of cingulafus \_fvhu:h is
called “macroergate”, The characters of this abnormal specimen lie
between those of worker and female, Such forms evidently ‘hav.e nc
taxonomic status. At the end of his description even Santschi hlmsglf
made a comment that this actually does not seem to deserve any special
status but he still described it . )

4. C. cingulatus v. brunneiventris was erected by Sant‘schl {1922)
on specimens {rom Bolivia, It appears that the most obvious reason
for his desigration of this taxon was that the specimens were from a
different locality than that of typical cingulafus. 1 have examined the
specimens from his coliection and compared with his original description,
scape is slightly pilous and gaster entirely rust}f hrown; smaller_than
variety bambusarum, with head and thorax lighter in color. The specimens
and the description do not show more than ore phase of variation
in this species. . . :

5. C. cingulatus st. brunneiventris var. postniger. Th}s was described
by Santschi {1925) based upon specimens from Pal:ana, Rio Negro in
Brazil. The characters which are given by Santschi are those of the
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| have seen the syntypes of postniger and they ar
to brunneiventris which he had desc'r:bed three years
fference is that they come from different localities,
scription of this faxon is that the specimen
: 3 he -first two gastric segments
have two yellow spots at the base of the. gmen
'}h‘;q chara{:ter is evidently not enough to create a new .taxon, Ilf i
ver); common in minor workers and accasionally also in slzg!ltly bigper
workers in which the yellow spots are found only on the first gasti

segment.

6. C. cingulatus var. fissa. A taxon erected by Stitz (1933) ha
a description that coincides with syntype workers of hnm{m.\*urmn an
postniger and also with other minor workers. Apparently Shtz' has taken
too much pain to describe the banding pattern on the gastric segmen
which is not a very reliable character. Further h.c has given a flg__:ure
of the clypeus telling that i is bifid on either side — a characterisi;
which is found in every worker of this species. 1 have not scen ty
specimen, but the validity of this taxon becomes further doubtful whe
one finds that this taxon is based on only one specimen colleck!
from Petropolis in the state of Rio de Janeiro. A look at the tin
locality of the various taxa attached to cingulatus reveals that me
of these were described either from the state of Rio de Janciro or fri
some close-by locality. The addition of fissa by Stitz is,  therefore
no surpise in that respect.

minor. worker,
essentially identical
earlier. The only di
His main emphasis in the de

Differential diagnosis. The following ocmbination ¢
characters helps to set apart this taxon from the rest of the spece
included in this study: scape in major worker thinner, not flatten
at base; clypeus emarginated at both ends of ciypeal carina; petd
thick at base through middle, smoothly rounded alonz marging w?
slightly pointed or tapering tip dorsally; propodeum well marked fri
mescnotum  and slightly at lower level. Pilosity yeltow, thick and ¢
over body, denser on scape and head; pubescence short and simily
to pilosity in  distribution.

Camponotus femoratus (Fabricius, 1804)
(Figure

I“GI'I?I!‘LiLI flqinoraéa Fabricius, 1804, Syst, Piex. p.ooduT
ocality: razil.  Location of type aterial: 1Unin
Capentagen. Ype o material:

. Deseription of female T
Universitetets  Zoologiske Muse”

Cam[:o]g{zgjw _(J:_n,-.mica) Jemoratus, Roger, 1862, Rerl, Entom.  Zeitschr. #, 3
qusp Cption, of Fabricius fype material. Forel, 1001, Rev. Spisse Zool b
. scription  of  major’ and minor workers, Crawley, 1916, Ann. M.

I;J(jlzti }lliigf).lo‘lf-’ (23):(‘;9:”5:) Recorded from British Guizna (= Guyana), Whees
Cien! Argenting 1(]7“1((]1}-A311]'§\‘. Spse of Parabiosis. Samtscnd, 1920, Ann. ¥
1959, Studia Ent. Petropolis 2¢ Efl.':‘_tnhu“u" up  to Parana reported, hews

gardens in Amazone, Brazil. Reported “as principal constructor of &
label]Tdy P; ma terial examined. One syntype  fems
d, “rormica femorata, Esscguibr Smidt, Mus. de Schisted!

The meas .
he measurements of the various body parts are: head wid

B ? = - ; ntIr; sca L IGH( tl ) : b.‘

Weber's length 4.37 mm;

' fore femur leag
2.17 mm; fore femur width 0.54 mm;
b

maximum eye length 6
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mm; maximum eye width 0.46 mm; interocular space 1.82 mm;
cephalic index 100; scape index 80; and fore femur index 25.

Distribution. This species has been reported mainly
from Amazone, Brazil, but I have also studied some specimens
from Guyana and one specimen from Surinam. '

Localities from which the specimens have:
been examined. The first name is the name of the locality
in a country and in parenthesis the name of the collector followed
by the location or source of material in capital letters. Brazil:
Amazonas (Ule: FOREL) females only; Amazonas {Anonymous:
FOREL); Para (Goldi: FOREL); Pard (Anonymous: MAYR)
workers associated with female; Manaos (= Manaus) Goeldi:
FOREL); Unknown (Anonymous: OXFORD). Guyana: N, W,
British Guiana (Anonymous: FOREL}; Unknown (Anonymous:
OXFORD). Surinam: Unknown (Anonymous: FOREL).

Major worker. General color black and dull; {front
of head, flagellum, coxae, trochanters, femora and pronotum light
brown; body densely and finely reticulated-punctated; sides of
head slightly more reticulated and subopaque; scape, tarsi, scale
and gaster finely granulated and morc or less shiny with fine
piliferous punctuations dispersed all over; head almost as long
as wide (when measured across the eyes), broadly concave
posteriorly, moderately retracted in front, moderately convex on
sides, with marked occipital angles; occipital angles not sharp,
rather little compressed on sides. Scape narrow in basal half,
not flat, thickened in distal half, 1/4 towards apex of equal
thickness, about 1.03 times length of head measured from antennal
fossa to occipital border. Eyes located in middle of head. Pronotum
very obtusely bordered, slightly convex with a weak longitudinal
groove in middle; pro-mesonotal suture distinct, meso-metanotal
suture not distinct; mesonotum and base of metanotum in profile
forming a slightly convex line; when observed from above, back
of alitrunk forming a narrow isoceles triangle, base of pronotum
forming its angles and extremity of basal face of metanotum
forming top of triangle; propodeum steeply declivous, declivity
Jonger than base. Scale with margins entire, not cut, rather slightly
indented from above.

Pilosity yellowish white, moderately long, and slightly
undulating, found on entire body including genae and legs; scape
and tibiae with short, spread out and rather obtuse hairs.
Pubescence pale yellow, long, rather coarse, quite abundant on

Studia Ent. E 2442 — 4
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gaster, on head and pronotum constituting a quite yellowish
tomentum but not covering sculpture entirely; scape and farsi

with fine pubescence.

Minor worker.

General body color

head, mandibles, flagellum, pronotum, femoro-tibial joints, femora

and tarsi ferruginous; sculpture as in major worker. Head opaque,

alitrunk little less opaque, gaster somew:hat sihiny with suh~mc.ta'llic 5. Metatibial length
reflection under pubescence. Head with sides convex, occipital

margin sub-straight, clypeus somewhat shiny, convex and obtuscly

carinated with short lateral corners, fmt cut anteriorly; man.diblcs 6. Weber's length
with 6 teeth and finely striped with few punctures. Alitrunk

narrowed behind, compressed at metanotum, declivity longer than

base and forming an obtuse and strongly rounded angle in profile; 7
pro-mesonotal suture distinct, meso-metanotal

Scale thick, convex in front, flat behind. Pilosity more abundan

than majors; pubescence little less than majors but distribution same, 8

Statistical Analyses

The specimens of majors and minors were  available i
sufficient number to permit all the desired analyses (Tables 32 .

through 37).

Results of MSDCC.

TABLE 32

Range, mean, standard deviation and variance of the various

body measurements (mm) and indices in C. femoratus

Variable

Statistic

1. Head width
2. Head length

3. Scape length

Range
Mean
S.D.
Variance
Range
Mean
S.D.
Variance
Range
Mean
S.D,
Variance
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TABLE 32 —- Continued
Variable Statistic Minor Major
n =17 n = 14
black, front of 4 Pronotum width Range 0.74-1.16 1.20-1.62
Mean 0.95 - 1.38
S.D. 0.12 0.12
Variance 0.01 0.1
Range 1.51-2.13 1.97-2.63
Mean 1.84 2.27
S.D. 0.17 0.18
Variance 0.03 0.03
Range 1.59-2.28 2.27-3.06
Mean 1.5 2.50
S.D. 0.21 0.27
Variance 0.04 .07
. Maximum eye length Range 0.35-0.42 0.42.0.54
suture indistinet, Mean 0.37 0.46
S.D. 0.03 0.04
Variance 0.00 0.00
. Maximum eye width Range 0.27-0.31 0.27-0.39
Mean 0.28 0.34
S.D, 0.02 0.03
Variance 0.00 0.00
9. Interocular space Range 0.70-1.12 1.20-1.66
Mean 0.91 1.40
S.D. 0.12 0.15
Variance 0.0t 0.02
10. Cephalic index Range 86-05 92-100
Mean 89 95
S.D. 2097 222
Variance 8.82 4,94
11, Scape index Range 113-139 91-124
Mean 127 100
S.D. 10.12 8.96
Variance 102.41 80.31
12, Ocular index Range 70-89 38-82
Mean 77 T4
S.D. 5.62 5.96
Variance 31.62 35.50
13, Pronotum index Range 67-77 58-76
Minor Major Mean 73 67
n =17 n = U S.D. 3.14 4.01
- Variance 9.88 16.10
1.01-1.62 1.74-2.8
1.31 207
0.20 (.21
.04 0.04
1.16-1.90 1.86-2.4
1.47 247
0.20 0.24
0.04 0.08
1.20-1.00 1.03-2%
1.65 2.0
017 0.1
0.03 0.0t
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Results of DISCAN.
TABLE 33
Correlation matrix of nine variables (see table 35) for total
sample — minors and majors of C. femoratus
Variables 1 2 3 4 5 6 7 8 9
1 1.00
2 099 1.00
3 092 092 100
4 097 006 0980 1.00
5 091 0092 002 083 1.00
6 0.96 0.96 0.91 0.93 0.88 1.00
7 0.01 0.01 082 00, 0.85 0.88 1.00}
8 085 038 081 (087 077 084 081 1.0
9 093 099 091 097 091 096 094 086
* (n = 31).
TABLE 34

Discriminant analysis of minors and majors of C. femoraius

Actual Groups

Classifications using the Predictor Variables

Minors Majors
Minors 17 0
Majors 1 13

. This species is of small size and, hence,
is mpre like a2 minor in its measurenients an
classified as a minor., Generalized Mahalanobis

one major worky
d, thus, has b
D-square = 65.28
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TABLE 35

The discriminant functions with their constants and the
respective coefficients for nine variables of C. femorafus

Discriminant Functions

Minors Majors
Constants -11.42 - 599
Coefficients:
Head width - 1.10 ~ 0.50
Head 1length 12.58 1.48
Scape length - 1.52 2.84
Pronotum width -24.90 0.93
Metatibial length 18.91 0.29
Weber's length, 9.02 0.80
Maximum eye length 8.76 29.42
Maximum eye width 69.45 10.87
Interocular space -47.21 -11.10

Multivariate analysis

Results of MANOVA.

TABLE 36

of variance for minors and majors of C. femoratus

Test Performed

Results

2
Lambda (3)
F

Homogeneity of variance-covariance matrix
45 (df, numerator)

2538 (df, denominator)

1.60 (Table value 1.52)

Generalized analysis of variance

9 (df, numerator)

21 (df, denominator)

0.17

11.58 (Table value 3.40)
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Results of STWMULT,

TABLE 37

Stepwise discriminaticn between minors and majors of C. femoratus

Step Variable Eliminated R R
1 Full model (None) 0.91 08
2 Maximum eye width 091 N
3 Interocular space 0.0 n&3
4 Pronotum width 0.91 .47
5 Metatibial length 0.60 082
6 Scape length 0.90 n&
7 Weber's length 0.00 O:ﬂ;
8 Maximum eye length 0.00 0‘51
9 Head length 01.88 0n
10 * Head width '

The above table shows that for the separation of minors
and majors the most important variable is head width follow
by head length, The remaining seven variables are almost equally
as effective as they are as a group -for the discrimination o
minors and majors in this specics.

with Fﬂ?-l'r]l(a]e. Black with weak metallic glimmer; centire bodv
i i1c , short, yellow, moderately densc hairs, gaster richly
‘ ed; co)_(af:, trochanters and femora yellowish orange; femon
troc;pe?, tibiae and tarsi brownish orange; color of coxa
ﬂaUde]lE ersb and femora forming contrast with rest of bods:
(3 [ H . H "
he;d tr: rolxgmsh, 'head, scape, alitrunk and gaster  blackish:
. la}z:f:lll al, s.hght]y harrow anteriorly, wide posteriorly.
corman 121 dyé occipital margin straight to substraight; occipitd
o au;(e .but not prominent; scape thin at base, thid
o modgrat’ ]aplce_ll 2,/7.0f uniform thickness. Scape punctate.
hairs. Epist. e;;r thl_Ck, thln!}_f scattered, rather short, yellowish
IS. Epistomal carina prominent only in central i
obliterated both ¢ ! entral 1/3, appearing
owards anterior and osteri i
not cut, rather arched forming lat obes e g rgns. S
o c N ] H
posterionly and henine ! g la Lra]. lobes in front, emarginated
With more than 14 L a deep longitudinal impression, Clypen
long hairs and numerous s} i i
deep brownish black striated, wit| e oy hairs. Mandibl
» w i
Frons with 15 long. the ’h Vi 1.10ng hairs and 6 black teeth
{0 occipital margin ,,,P,,ubescmalrs In between frontal carinae up
. 3 3 i
masking cuticle. F ¢ Copious, long, whitish but oo
g - LYyes oval, somewhat rounded
ed and laterally placed
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Area immediately surrounding compound eyes with rather long,
diluted pubescence. Genae with short, thick, scattered hairs,
Qccipital margin with copious rather mixed thin pubescence and
moderately thick pilosity. Pubescence inthis area prominently
visible, Jong and mixed with pilosity. Entire fronto-lateral brace
of pronotum bears thick, copious, short light yellowish hairs,
scutellum with thinly distributed hairs. Scale rounded, convex
in front, concave bchind, slightly emarginate dorsally. Propodeum
with abrupt declivity, base about 1/4 as long as declivity. Legs
with short, rather yellowish hairs all over. Wings dull, yellowish
brown. (aster oval, each segment with yellow band and copious
hairs on dorsum. The measurements (mm) of one specimen in
Mayr collection and two (in parentheses) in the Forel collection
are as follows: Head width 2.71 (2.40, 2.36), head length 2.79
(2.44, 2.40), scape length 2.17 (2.01, 2.09), metatibial lcngth
2,08 (2.69, 2.59), Weber's length 3.99 (3.87, 3.87), fore femur
length 2.24 (2.09, 1.93), fore femur width 0.62 (0.54, 0.58),
maximum eye length 0.70 (0.66, 0.62), maximum eye width 0.54
(0.50, 0.46), interocular space 1.82 (1.74, 1.74), cephalic index
97 (98, 98), scape index 80 (84, 88), fore femur index 27
(26, 30).

Matle. Unknown.

Biology. Forel (1904) reporied that he found this ant forming
large ant gatdens between epiphytes of Streptecalyx and Cedonanthe
in Manaos in March, 1903, and that the natives called these ant gardens
“Tracua”., Wheeler and Begquaert (1929) reported that he found members
of this species living parabiotically with Erematogaster (Orthocrema)
limata F. Smith. Kempf (1959) reported that this species is very common
in the forests of Amazones where they are known as the principal
constructors of ant gardens suspended from the tops of trees.

Differential diagnosis. See C. puanciatus.
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Camponotus rufipes (Fabricius), 1775

(Figures 5 adn 6)

i ine icius Syst. Ent. . 391, No. 4 Description of worky,

FOszq;\z r:ﬂ]%(;llifya-bnlg:-lglhz’i].171?2::213%?1 of fypg material ' British ,‘_\hlsumn {Natury

H%Jsptory) rLcmg_lon. Latreille, 1802, Hist. Nat. I"ourmis, |1.‘|lll_, Na, &, I)c:scn‘p!in_n

oi worler . Fred. Smith, 1858, Cat. Hym. Brit. Mus, & ‘4_3-.1.1_ No, 13
Description of major and minor worker and female from Braeil

ipes, Mayt, 1862, Verh. Zool. bhot. Ges. Wien 120 663 Additinng
Campnguns?fipt?gﬂmof’ wnfker, méle and female frmn_ RBrazil. l(’udlml" 1914, En
Rundsch, 30: 135-137. Nesting in Sml}h Amc_rlc:l._ AMann, [!J_Ih, Rull. My
Comp, Zool, Harvard G60: 476, Nesting in ~[¥I‘l.'i.'.||. Eidman, ](l.ll}. Arb. Pliysial
angew. Ent. Berlin 3: 95-06. Further description, colony fermation and nesting
habits in ltatiaia, Brazil, Costa, 1942, Rev. Agron. Darta Alegre, Brazit &
588-09, Description and notes on habits. Kuosnezov, 1952, Acta Zoal, Lilloam
Tucuman 12: 238, Distribution in South America and netes on  pests.

Formica merdicola Lund, 1831, Ann. Sc. Nat. 23: 129, Notes on habits of ants o
Brazil. (Synonymy in doubt, after Emery’'s Geaera Inscclorum).

Formica herrichi Mayr, 1833, Verh, Zool  bot. Ver, Wien 3: 113 Description «
worker, (Synonymy ofter Emery's Genera Inscctorunt),

Camponotus rafipes var, alpina Emery, 1905, Bull. Ent. Soc, Mal. 37: 187 Diescriptic
of worker. Locality: Pampa CGrande (Salta), Argentina. Location of materig
Forel Collection at Museum d’Histoire Naturelle, Gepeva, N o w Synonym

Camponotys  rufipes F. v. magnifica Forel, 1913, Bull. Soc.
249-50. Description of worker and a record of
locality: Cordoba, Argentina. Location of type material: Forel Coliection o
Museum  d’Histoire Naturelle, Geneve, Santschi, 1915, Ann. Saoc. ot Frare
84: 513, Observation of workers from Cordola, Tolumbo, Salta, and Certa S
Bernardo, Argentina, and a record of psendogyne. Broch, 1922, La Plata ke
del  Mus.  26;  210-11, Description  of  nests” and  nmetes  on habits.  New
Synonymy,

Vaud, Se. Nat. 5
mermis-affected  worker, Ti

Camponolus (Myrmothrixy rufipes F.
Paulista  10: 53,
Brazil, location of

forma cajurensis Luederwaldt, 1915 Rev., Yo

Description  of  worker, Locality:  Alta  de  Serra, 8P

materials  Unknown, Noe w Synonymy,

Camponofus (Myrmothrix) rufipes F. v, subrufescens Santschi, 1929, Ann. Soc. Cir
Argentina 107 (dy: 314, Description  of  worker, Type locality:  Rie N
(jonly w'orkers) and Minas Geraes (worker and maile). Lncation nf't\'pu materiy
Santschi Collection at Naturhistorisches Muscum, Basel, New Synonym,

Type material examined. 1. One syntype majr
labelled, “Ex-Banks rufipes, Type”. Its measurements are: head
width 3.56 mm; hcad léngth 4.46 mm; scape length 4.04 mm:
pronotum width 2.24 mm; metatibial length 5.66 mm; Webers
lepgth 5.56 mm; maximum cye length 0.85 mm; maximum e
‘width 0.66 mm; interocular space 2.13 mm; cephalic index 7.7:
Scape index 97; ocular index 77; and pronotum index 63.
” \”2.d F‘(l)ur syrlltypes: (a) One major .ancl one minor worke
: belled, “Typus: Camponotys (Myrmothrix) rufipes v. magnific
“gg.t,y SL;S'Cgrdoba (Bruch)”. (1) 'Two major workers labelled
s C P1: ﬂm!-’”ﬂoﬂis (Myrnmﬁzrtx) rufipes v. magnifica For.
- Lordoba (Bruch)”. For measurements see Table 38

—_—

:See d_iscussion on type m
Description does not
concept of rufipes.

aterial of rifipes.

agree with Fabricius or with the acceple!

Fig.
Fig.
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H \ )\‘\
W AN

(Mprmothrix)
major worker. B. g
front view of head of major

lateral view of alitrunk, Fig. 8, Distribution of renggeri.

Camponotus

5. rufipes; A. front view of head of i
6. Distribution of rufipes. Fig, 7. renggeri: A.
worker, B,

lateral view of alitrunk.
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TABLE 38
indices the type material
ents (mm) and indices of Rl
Measurem of C. rufipes v. magnifica
Syntypes (Waorkers)
abl Major Medi
Variable | > 3
; 4,14 3.095 3.4 2
E:gg 1‘:1]1(1;31 4.02 002 333 g_J.n
3.44 340 33 Nt
Scape length, 3 : 7
Pronctum width 2.4?5 2%;4;11 -'-:_:'(: H'
Metatibial length 4.29 3.74 4
Weber's length 4.60 1.64 4.21{ #\.
Maximum eye length 0.77 N8l 0.:. n:r
Maximum eye width '0.-46 0.5;& 054 "
Interocular space 2,59 243 2.l‘h 2
Cephalic index 102 ag 103 h;
Scape index 83 86 9,1 i.'?.‘
Ocular index 60 fj? ?.! :r
Pronctum index ) 60 62 h2 I

3. Three syntypes: (a) One major worker labelled, “Ty
Camponotus rufipes F. subrufescens Santschi det. 1920; Panr
Rio Negro (Reichensperger)”. (b) One major worker and «
male labelled, “Type; Camponotus rufipes F. v. subrafesc
Santschi det.; Minas Gerais, E. Luja”. For measurcments s
Table 39.

TABLE 39

Measurements (mm) and indices of the type material
of C. rufipes v. subrafescens

Syntypes

Variable Majora Major» M
Head width 445 3.71 If
Head length 4.57 387 I
Scape length 333 KT a
Pronotum width 2.86 240
Metatibial length 4.06 3.75 5
Weber's length 1.88 437
Maximum eye length 0.77 0.74 f:
Maximum eye width 0.58 0,50 0
Interocular space 2.86 2,48 li
Cephalic index 97 65
Scape index |6 "%()
Ocular index 75 ;aq
Pronotum index 64 ‘

— % s
aSpecgmen from Parana’, Rig Negtro,
"Specimens from Minas Gerais.
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Distribution. This species has been reported  from
Argentina, Brazil, Bolivia and Paraguay (Fig. 6).

Localities from which specimens have been
examined. As the body color in this species varies from
blackish to rusty brown, it was considered more appropriate to
separate the Brazilian specimens into two groups based on color
and record the’ localities for each group. Under each country
the first name is the name of the locality and in parenthesis the
name of the collector followed by the source of material in
capital letters. Argentina: Cordoba (W. M. Davis: MCZ),
(Biraben: SANT); Chaco, Zapaller (Mallo: USNM), (H. L.
Parker: USNM); Salta (C. S. Orcnard: USNM}); Vera (H. L.
Parker: USNM); Sunhel, Jujuy (Cockerell: USNM); Forniala
(Lizar: SANT); Argentina E. R. (MacDonagh: SANT). Bolivia:
Rio y Leorne (Lizer and Deletang: SANT); Rio Guapay (Ano-
nymous: SANT); Isiamas (W. N. Mann: USNM). Brazil: (a)
Blackish specimens: Brasilia (W. L. Brown: MCZ); Castro-
Parand (B. Finzi: MCZ) females associated with workers;
Petropolis (T. Barbour: MCZ); Ceard-Mirim, Rio Grande do
Norte (W. M. Mann: USNM); Caviuna, Parand (A. Maller:
AMNH); Mendes, Est. Rio, Brasilien (Eidmann: [AZRW);
Unknown (Goeldi: FOREL); Rio de Janeiro (Anonymous:
FOREL), (Naegeli: FOREL); Piracicaba (Luja: SANT); Rio
Negro, Parani (Reichensperger: SANT) female; Unknown (E.
Garbe: SANT). (b) Brownish specimens: Petropolis (D. G.
Fairchild: USNM); Alto da Serra, Sdo Paulo (H. V. lThering:
USNM); Rio Grande, Sio Paulo (H. V. Ihering: USNM);
Quinta, Rio Grande do Suj {(E. G. Holt: USNM); S3o Paulo
(N. L. Krauss: USNM), (Brown: MCZ); Corumba, Matto
Grosso (Anonymous: MCZ), E. Garbe: SANT); Ouro Preto (N.
L. Krauss: USNM); Alfo Itatiaia, Serra do Itatiaia (E. G. Holt:
USNM) female associated with workers; Minas Gerais (Ano-
nymous: MCZ), (E. Luja: IAZRW); Agudos, S. P. (W. W.
Kempf: MCZ); Sdo Leopoldo (J. W. Stahl: MCZ); Espirito
Santo (Fruehstorfer: MAYR); Piracicaba (E. Luja: SANT).
Paraguay: Unknown (Silvestri: SANT). ‘

Major worker. General body coler varying from deep
blackish to rusty brown; mandibles blackish, legs ferruginous.
Appearance dull; entire body clothed with golden yellow hairs
of varying length. Mandibles each bearing 6 stout teeth and
regularly striped with fine and coarse points. Clypeus sharply
carinated, granular, squarish, with broad but bent out frontal
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edge and a narrow back edge. Scape strongly dilate ‘and flay
with basal 1/5 narrow, thickened towards apex and with smg
punctures afl over. Eyes rounded, flat, medium sized and locaty
half the length of the head. Alitrunk rounded in front, compressy
behind, somewhat gradually arched from front to back; pn
mesonotal suture deeply marked, nieso-metanotal suture slight
marked. Legs weakly glossy, quite often with tibiac and/or tar
dusky. Scale narrow at base, wide and round near top or weaki
pointed with margins entire in black specimens, flatly notch:
in center or with dentate margins in reddish hrown specimens
each lateral margin with six-seven prominent hairs. Pubescen
long, thick, copious, somewhat brighter in brownish specimes
short and scanty in Dblackish specimens, thin in specimens fi
high elevations. Gaster ovate, thickly spotted but quite opag
without silky reflection, margins of cach scgment rufo-testacens

Media workcer. Resembles major in sculpture, cols
pilosity and pubescence. Basal 1/6 of scape narrow, remain
5/6 thick and flat. Eyes located above the middle of he
Clypeus carinated, slightly notched posteriorly, emargina
anteriorly. Coxae, trochanters, femora brownish; tibiac and e
blackish brown. Scale slightly flattened behind, convex in fror
rounded on sides, thin below, thick above. Gaster oval, o
segment with yellowish band along posterior margin.

Minor worker. Resembles major and media in sculpy
and color, differs in size and form. Basal 1/5 of scape sligh’
harrow, apical 4/5 almost of uniform thickness. Head comw
fslightly narrow in front and behind eyes, occipital border wedk
indented. Scale with six-seven hairs on cach lateral st
Distribution of hairs like major. Legs brownish, tibiac and @
blackish. Gaster oval, cach seoment with yellowish border

: =
sometimes preceded by a blackish band.

Statistical Analyses

$ufficient specimens for analysis were available only fr
Brazil; therefore, statistical analyses have been done onlv
g];)se' The number of specimens  from Argentina, Bo]iviad x
Sperjii]u:;l); V\;iie fz(:(asn?all, hence, only _the localities from \\'h.i-
data have been use(rjm?ecl nave been. listed, and no biomett
Or any analysis (Tables 40 through 4
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Results of MSDCC.
TABLE 40
Range, mean, standard deviation and variance of the various
body measurements and indices in C. rufipes from Brazil
Variable Statistic Minor Media Major
n = 64 n = 29 n = 43
I, Head width Range 1.04-2.01 1.82-2,98 3.02-4.18
Mean 1.58 2.32 3.60
S.D. 0.17 0.33 0.29
Variance 0.03 0.11 0.08
. Head length Range 1.59-2.40 1.97-3.75 2.44-4.53
Mean 1.95 2.66 3.69
S.D. 0.18 0.44 0.31
Variance 0.03 .19 0.10
3. Scape length Range 1.86-2.67 1.78-3.25 2.71-3.44
Mean 2.30 2.60 3.02
S.D. .18 0.27 0.7
Variance 0.03 0.07 (.03
. Pronotum width Range 1.04-1.55 1.43-232-  2.01-2.67
Mean 1.30 1.72 2.27
S.D. 0.12 0.21 0.15
Variance 0.01 0.05 0.02
. Metatibial length Range 2.2(-3.56 2.27-3.75 2.24-4.29
Mean 2.66 3.01 347
S.D. 0.25 0.31 0.34
Variance (.06 0.10 .12
. Weber's length Range 2,13-3.68 2.59-4.45 2.71-5.09
Mean 2.73 3.38 4.28
S.D. 0.35 0.35 0.42
Variance 0.12 0.12 0.17
. Maximum eye length  Range 0.42-0.59 0.50-0.73  0.46-1.28
Mean (.50 0.57 0.70
S.D, 0.03 0.05 0.11
Variance 0.00 0.00 0.00
. Maximum eye width Range 0.31-0.50 0.39-0.54 .35-0.58
Mean 0.40 0.45 0.51
S.D. 0.04 0.04 0.05
Variance 0.00 .00 0.00
. Interocular space Range 0.03-1.35 1.20-2.39 1.08-3.68
Mean 1.10 1.57 2.36
3D, 0.10 0.30 0.35
Variance 0.01 0.08 .12
0. Cephalic index Range 61-94 67-102 85-151
Mean 81 88 98
S.D. 5.74 7.20 9.47
Variance 32.96 51.81 89.75
11 Scape index Range 125-189 82-140 74-97"
Mean 146 113 -84
S.D. 13.89 16.72 6.04
Variance 193.08 279.66 35.54
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TABLE 40 — Continued

i Statistic Minor Media Major
Variable a IR S e
sular inde Range 61-100 67-115 42-88
12. Ocular index g i 7 i
S.D. 747 9.10 9.04
Variance 55.85 82.84 §1.72
13. P tum index Range 71-107 64-92 5874
o Mean 82 74 63
S.D. 5.40 6.25 3.01
Variance 29.15 39.07 9.08

Results of DISCAN,

TABLE 41

Correlation matrix of nine variables (see

table 4O

for total sample — minors, medias and majors of C. rufipes*
Variables 1 2z 3 4 5 6 7 8 8
1 1.00
2 097 1.00
3 087 0.88 100
4 098 097 088 100
5 083 084 083 085 100
6 091 0580 082 091 080 1.00
7 082 080 077 080 076 079 100
.3 077 080 074 078 075 077 073 1.00
9 096 095 085 0985 081 0.91 081 079 100
* (n = 136).
TABLE 42

Discriminant analysis of minors, medias and majors of C. rufipes

Actual Groups

Classification Using the Predictor Variables

Minors Medias Majors
Minors 63 1 0
Medias 7 17 5
Majors 0 4 39

Talb]e 42 shows that there is more misclassification in cast
of medias than of either of the other subcastes of workers. This
can be attributed to two main fectors, Firstly,

the workers used

A
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in this analysis come from various localities which are far apart
in Brazil and they varied considerably in size. For example, the
measurements of the majors from certain localities are very close
{o those of the medias from other localities, Likewise, some medias
are larger than other medias but on the Dbasis of the scape
thickness they can be classified as medias. The second factor is
the size variation within the same propulation. It is because

of this variation that several infra-specific taxa have Dbeen
described in the literature (see synonymy).
Generalized Mahalanobis D-square == 650.97.
TABLE 43
The discriminant functions with their constants and the
respective coefficients for nine variables of C. rifipes
Discriminant Functions
Minors Medias Majors
Constants -25.17 -24.63 -26.15
Coefficients:
Head width -16.91 —12.00 372
Head length - 6.97 — 382 - 0.07
Scape length 15.44 10.89 6.17
Pronotum width 10.41 14.72 7.39
Metatibial length 5.88 3.28 - 0.08
Weber's length 2.39 2.19 1.85
Maximom eye length 8.09 7.30 7.69
Maximum eye width 39.08 35.27 24.38
Interocular svace 0.26 - 203 - 821

Results of MANOVA.

TABLE 44

Multivariate analysis of variance for minors and medias
of C. rufipes from Brazil

Test Performed Results

i, Homogeneity of variance-covariance matrix
Fy 45 (df, numerator)

Fy 11938 (df, denominator)

F 262 (Table volue 1.52)

H, Generalized analysis of variance

F1 9 (df, numerator)

Fy 62 (df, denominator)

Lambda (1) 0.17

F 3307  (Table value 2.41)
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TABLE 45
Multivariate analysis of variance for m?dias and majors
of €. rufipes from Brazil
eaults
Test Performed Results o
H Homogeneity of vatiance-covariance matrix
F, 45 (df, numerator)
F. 10562 (df, denominator)
F 399  (Table value 1.32)
H. Generalized analysis of variance
F‘z 9 (df, numerator)
Fy 83 (dt, denominator)
Lambda (L) 0.28
F 22.06 {(Table wvalue 2.41)
Results of STWMULT.
TABLE 46
Stepwise discrimination between the minors and medias
of C. rufipes from Brazil
Step Variable Eliminated IR R
1 None (Full model) .84 0.7l
2 Interocular space 0.5 o7l
3 Maximum eye length 0.8 0.1
4 Head length .54 o7t
5 Pronotum width (84 0.7
6 Scape length N.84 0.7
K Weber's length 0.53 0.70
8 Maximum eye width .82 (.68
9 Metatibial length (.82 .67

—_
=

Head width

Table 46 shows that head width
for the separation of minor and
Metatibial length, maximum eye width and Weber's length a®
the next most usefy] discrimination of these fwo ‘
length, pronotum  width, head length,
interocular space are individualiy
for the separation of minor and

is the most important variable
media  workers in o rufipe

STOUpS, Scap(;
maximum eye length @

quite high.

as cffective as they are as grofl

. LI

that the d medias. The table also sho¥® !
d c org o - . . N 1S

egree of correlation among the various variables ® .
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TABLE 47

Stepwise discrimination between the medias and major
workers of C. rufipes trom Brazil

Step Variable Eliminated R R2
1 None (Full madel) 0.91 0.83
2 Head length 0.91 0.83
3 Weber's length 0.01 0.83
4 Maximum eye length 0.91 0.83
5 Pronotum width 0.91 0.83
6 Scape length 0.90 0.82
7 Metatibial length 0.90 0.82
§ Maximum eye width 0.90 0.81
9 Interocular space 0.89 0.80
1 Head width

Table 47 shows that head width followed by interocular space
are the most important predictors for media and major workers
in this species. Out of maximum eye width, metatibial length,
scape length, pronotum  width, maximum eye length, Weber’s
length and head length each variable is independently as effective
in the separation of these two groups as they are as a group.
The variables also show a high degree of correlation and, hence,
there is only a slight difference in the R value as the variables
are dropped at each step. This table when compared with the
table of minors and medias also indicates that the variables show
@ higher degree of corrclation in these two groups than they
doin the case of minors and medias.

Female. Resembles major worker in sculpture, body
lor and hairs, Coxae, trochanters, and femora orangish brown,
tarsi dusky. Head trapezoidal, slightly concave at posterior margin,
occipital angles broadly rounded, not pronounced; eyes located
beyond middle of head. Basal 1/7 of scape thin and narrowed,
thickened towards apex, small elongated punctures all over.
Alitrunk clongated; scutellum with two parapses and one centrally
incomplete suture; propodeum divided into base and declivity
of egual length, Scale circular, thickened at base, convex in- front,
Hlat behind, very weakly indented on top. Long yellow hairs in
dbundance op scape, head, fronto-lateral brace of pronotum,
meso- and metanotum and gaster, lacking on area immediately
“rounding compound cyes. Pubescence short and abundant ali
over body. The measurements of two females from Castro, Parand,
Brazil, are the following: Head width 3.13 (3.02), head length
344 (3.29) .scape length 2,67 (2.82), metatibial length 3.40

Studia Ent, E 2442 )
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(3.40), Weber's length 5.53 (5.68), fore femur length 2,79 (27])
fore femur width 0.77 (0.77), maximum cye length 0.8] (0‘77),
maximum eye width 0.54 (4.62), intcrocular space 1.43 (2‘24)'
cephalic index 91 (92), scape index 85 (93), fore femur index’

28 (28).

Male. General body color varies from black to reddigy
brown; mandibles, flagellum, and legs Drown or light Drowy,
scape black with articular joint ycllowish. Long vertical g,
moderately abundant on head, thorax and gaster, lacking on legs:
pubescence moderate, thick and more dilute than hairs, Sculpture
of head, alitrunk and gaster resembling major worker and female,
Mandibles indistinctly toothed, fine and shagreencd. C]ypuus
weakly carinated, not cut along anterior margin, Scale thick,
broader than high, emarginated dorsally. Tibiac with yellow, long
and bristle-like hairs. The measurements (mm) of two mal
specimens from Brazil are as follows: Head width 1.08 (1.04),
head length 1.51 (1.47), scape length 1.90 (1.97), metatibia
length 2,51 (2.67), Weber's length 3.33 (3.48), maximum eye
length 0.54 (0.534), maximum cye width 0.43 (0.35), interocular
space 1.01 (1.01).

Biology. The following brief account is taken from Bruch (1922
who _h.as descril_ned the nesting process of rifipes  (under the nanme
magnifica)- oceuring in Alta Gracia, Cordoba (Argentina). He  observed
that when a new colony is formed the gueen normally  takes refuge
bepegth a stone, where she makes a small and smooth
elliptical shape about 2 centimeters long and of shallow depth, In case
tht=T contact of the stone with the ‘
builds up an obstacte from ground particles and vegetation framments. Brudh
(l_oc cit) rleunrded that the egos are small (08 mm lone ?nul 045 mm
w1de),. white, alrpost always transparent and have a lustrous surface
;\i‘/‘he flr}b;t generation workers are usually 5-10 minor or media individuals
nroreﬂt an one col(}?y can be fmmd‘ underneath the same stone of g

other refuge. Usually the ant Rhills are built with dry horse feces
?ndnebst C?n measure‘abnut \?0—7() centimeters in diameter  at t.hc bast
anc ;enlo 40—?10 cent}mefets in height. The nest i usually well past
e o Y small openings in the lower part o the nest. The workes
preferhﬁreb;we when d1.sturbed. Close to the lake area in Cordoba, thef

Yo hunt for Chimarria canosa Nar, (Trichopmter }

Eldman. (1936, page 05) states Nhat
Sgﬁgery \fzaned type in their manner of construction

re‘nt rom each that one ean hardly hold the
?Iame species. Pl:eferably they are built in rotten
]eyAanzi ftou_]nd1 n old tree stumps and natur

etarled s istri i i
has been d(mte S;Ud}gllsﬁEZ(f\E'1e(ltg;;r)]bu}t\n?l‘] of this Species in ,\rﬂennn:
species represents. ar oxcentinne Ahe. ceording to Nis abservations []1h
of the genus Camponotys be:: 1{) nomenon among the Argentina specie
plasticity of the meos buiidinrr aNse of its extraordinary instingt i0 i
ts own nest in g superficia?l' 0 other species of Camponotus mf'l‘cf
¥ well accentuated form as dogs rufipt

and are wg MU
m for the dwelling of
wood and for that reast

excavation o °

ground is not perfect, the queen the ©

-

about rufipes that “the nests 4% ‘

al hollows in the tree ”unk‘ﬁ‘ |
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e observed the nests of this species hanging from trees in the
surroundings of Puerto Pilcomayo. In some places such nests measured
gbout 50 centimeters in diameter. The nests were composed of dry
tranches. A single colony could contain about 6-8 thousand adults. When
the individuals were bothered, they defended themselves furiously. Kusnezov
{foc cif), however, points ouf that although this species shows great
variability in the nest construction, its occurrence is linked with the
humid environment. If this species ever dispersed to a place which had
low humidity, it could not establish itself there. He substantiates his
arguments with the record on the occurrence of this species in Cebilar,
east of Tucuman province. Here the species could nat be found after
two years of its first record, because in that area the humidity contents
are not high enough for the species to establish itself.

His studies also show that the distribution of this species in Argentina
cannot be attributed to the thermic condition. For example, besides its
occurrence in Misiones which is a warm region, it also occurs in the
norfheast side of the province which is at an altitude of about 1000-1500
meters above sea level and has a comparatively mild climate. But it
has seldom been found in the arid part of Argentina, such as the
wesfern part- of the province Presidente Peron (Chaco) and Formosa.
He calls rufipes a thermophilous and mesophilic species. He also points
out that in places with little sunlight and at high altitude the species
compensates for the lack of necessary heat for the development of its
off-spring by constructing superficial nests. He believes that such
construction serves the same function as does the conic mest construction
by the species of the genus Formica in the forest region of the northern
hemisphere, i. e, to accumulate heat. Kusnezov concludes that his
speculations do not afford a complete explanation of actual dispersion
of rifipes in Argentina because this species has not occupied the territory
of Pampa’ and the province of Buenos Aires which are also humid places .
in Argentina. .

From this one can conclude that rufipes is a mesophilic species
with somewhat restricted distribution, being very typical in the Misiones
landscape but also occurring in hill-like formations in the northeast of
Argentina at higher elevations, ls occurrence in the above areas is
partly determined by the relatively humid environment with forest-like
vegetation or in the mountain prairies, which though with short vegetation
are at least greem all the year round. The meridional limits of the
species are hill-like regions of the province of Cordoba and the province
of Entre Rios. ;

Kusnezov (1952) gives the list of places in Argentina whelzre he
has found the nests of the gpecies. Besides constructing nests in the
branches of trees in areas where there is ecither a danger of flood or
too dense shade on the ground, it also constructs nests underneath
stones at the base of some herbaceous plants. The nest is usually made
up of dry vegetation. On occasions the nests are feund in a fallen tree
or a rotten trunk of Erynginm sp. or a hollow stem of “Turtutu”.

Synonymy. This species was originally described by Fabric_ius
(1775) based upen specimens from Banks' Collection from Brazil. Frederick
Smith (1858) re-examined the original specimens and improved the
Fabricius description. Based upon the collection of Mr. Borelli's voyage
to Argentina and Paraguay, Emery (1804) described three suspecies 'of
rufipes; subspecies rufipes typical, subspecies renggeri and subspecies
lessongi. Since then some additional infraspecific taxa have been described.
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In order to put the taxonomy of rufipes on more sound fm_)ting it Seemg
desirable that the validity of the taxonomic status of the various pnb]ished

names be checked.

1. C. rufipes v. alpina was described by Emery (I(JQS) from Pampa
Grande (Salta) 2000 m. The distinguishing feature given by Emer},
is that pubescence is scarce and short on the body, especially the Baster
I have observed specimens bearing Emery’s handwritten label of O, Tufipe
v. alpina in Forel's type material and their measurements are givey i
Table 534. The character pointed out by Emery is one of the COMmmop
characters of this species in black colored specimens and, therefore, i
not worthy of the importance which Emery has given to it.

TABLE 48

Measurements {mm) and indices of the material of C, rufipes v. alping

: Workers

Variable Media Major Minor Minor Minye
Head width 1.93 3.91 1.82 1.85 1.62
Head length 1.97 3.83 2.13 1.97 1.93
Scape length 2.44 2.98 2.32 2.39 22
Pronotum width 1.51 2.36 1.51 147 [.35
Metatibial length, 271 3.13 2.63 2.63 2.63
Weber’s length 261 4.29 2.67 2.50 2.39
Maximum eye length (.54 .66 0.50 0.51 .50
Maximum eye width 0.42 0.58 (142 042 0.39
Interocular space 1.20 2.44 1.19 1.23 1.12
Cephalic index 08 102 85 o4 84
Scape index 126 76 127 124 138
Ocular index 78 88 84 78 17
Pronotum index 78 60 83 70 83

2. C. rufipes v. magnifica was described by Forel (1913) from
Cordoba (Argentina}., The criteria used in erecting  this taxon wer

the brownish color of the tibiae and the larger size of the workers
Apparently Forel's concept of rufipes was that rufipes had only blackish
tibiae and tarsi. Since in the specimens  from Cordoba he noticed 2
dlfference in color, he designated a new taxon, After ohserving severd
series of_ specimens, [ have come to believe that the color of the tibiat
and ftarsi is not a fixed character in rufipes. The legs can be hrownish
with dusky tibiac and tarsi, or only the tarsi are dusky, or the entire
leg‘ljnay be light brownish in colot, For instance in .s:pecimens from
Bolnvna the color of the legs even approaches to yellowish white, which
I1s very close to the color in renggeri. The difference of size is ap[lmreﬂll."
due to large sized workers, most of which are larger than what Fore

had for alping. The meas 5 .
: ; : surements of the type material of rifica are
given in Tabhle 38, ¥p ¢ magnifieq

3. C rufipes form cajurensis was describe ede 918
from Brazil with. an assertion that this form dwgg le\l,]LLrL:er:rg':ﬁt(Jn(ellﬂbz
Forel (1911) but it was less known {probably meaning that the specimens
\bfyere not collected in enough numbers) at that time in the region o

erra do Mar (near Alto de Serra, Sdc Paulo State) and Sz'iob Paulo-

i
!
i
|
i
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Leederwaldt described this taxon as differing from the type {= rufipes)
by vermillion (= dark red) color of body, especially the abdomen (=
qaster), and by the color of hairs which are rather golden yellow and
oot vermillion (probably meaning brighter). He did not designate any
type. | have not been able to locate his material, However, 1 have five
n]ajor workers from Alto de Serra and some others from Sio Paulo
which fit quite well in the description of this taxon. Both characters
which Luederwaldt used to erect this taxon are very variable in rufipes
and, therefore, it can very safely be considered that he had actually
described one aspect of total variation of these two characters, For
instance the color of this species may vary from dull black to rusty
brown and similarly the color of hairs may be light brown to dark
hrown. The measurements of these specimens have been incorporated
in total computational sample for rufipes.

4, C. rifipes v. subrufescens was described by Santschi (1920). He
mentioned that his specimens shewed some characters close to magnifica,
hut that the gaster had a tendency to become brownish red as in variety
cajurensis. The type specimens were collected from Rio Negro (Parana)
and to them some additional specimens were added from Minas Gerais.
I have observed 2 syntype workers and one allotype male representing
both Iocalities and their respective measurements are listed in Table 39,
Besides | have also examined additional material from these two localities.
It is worth noticing that only one syntype worker from Rio Negro is
as big as the biggest of magnifica while the other syntype is comparatively
stualler. Taking into consideration the spectram of variation in body color,
size and pilosity, the bases for erection of this taxon are too wealk.

it seems pertinent to point out at this time that when riifipes was
designated and even during the subsequent years the concepts  of
ecological and geographical variation were not well understood. As a
result even a specimen showing a slight variation from the accepted
static concept of fypical form was pinned as a new variety or form.
It could also be rationalized by stating that these people most probably
described the variation pattern of a taxon by wiving a varietal status.
The occutrence of ecological variation in rufipes has been emphatically
pointed out by Kusnezov (1952).

3. C. rufipes lessonai was described by Emery (1894). [ did not
have any ofher specimen except the two syntypes labelled, “Camponotus
fifipes subsp. lessonai Emery, Asuncion, Paraguay, Borelli Collector”.
These specimens ditfer from fufipes material in being of small size,
having a slender, little compressed and bare scape. They have a short
and scattered pilosity which is not very conspicuous. [n brigf, these
specimens do not show any character which could help to link them
with rufipes. In view of this, it is proposed that lessonai should be
transferred 1o another subgenus of Camponotus.

My conclusions of synonymizing the above infraspecific taxa aof
fifipes and the propoesal of transferring lessonai are further strepgthened
by the elaborate key to the varieties of rufipes given by Santschi (1929).
While working with this key, the lessonai separates out after _the first
touplet from all other taxa on the basis that it has head width less
than 4.4 mm while the rest of the taxa have more than 4.4 mm. Further,
it is only lessonai that does not have strongly dilated scapes. Santschjl’s
key seems quite elaborate and convincing for he has used the species
variation o effectively that the key looks very impressive. Howev_er,
the value of thig key becomes quite apparent once one has studied
®ries of specimens which show all gradations from one extreme to the
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other! Although Santschi ({oc ¢if) included ren‘:ggt’ri in his key as one
of the subspecies, in the subsequent years this taxon lh_as been Rivey,
specific status because of certain fixed characters. For additional COMMent,
see differential diagnosis.

Discussion of the type ma.terial r)‘f Camponotus
rufipes I have examined the type specimen, but it .dnes not confory
to the accepted concept of rafipes. I have the following arguments in
favor of this view:

1. All the identified material in the British Museum labelled g
riafipes conforms with my views and that this had becn qrmﬁrmed by
Barry Bolton (personal communication, 1972) who had written to me.

I have had a look at the other rufipes material (= ather than
the type specimen) * in the British Museum and all of the specimens
are covered, as you say, with abundant light brown to dark brown
hairs. One of the specimens bears a label in Fred Smith's hand-
writing stating, ‘rufipes Fab., compared with type in coll. Banks,

Since Fabricius’ own description is quite insufficient, it seems more sensibe
to follow what Fred Smith says in his description.

2. All the infra-specific taxa, some of which have heen synonymized
in the present siudy, conform to the presently accepted concept of rufipes,

3. The type specimen which has been sent to me from the British
Museum differs from the other rufipes material * in the following respects:

a. In the type the lateral portions of the head are subparallel and
the head is longer than broad; in the rufipes material the head is conves
at the sides, narrow anteriorly and broad posteriorly.

b, In the type the antennal scape is slightly flattened and is gradually
thickened towards apex whereas in the other material the scape is
strongly dilated.

¢. In the type the occipital border is sharply indented in the center
showing the occipital corners as two raised humps whreas the occipital
corners are smoothly rounded and the occipital border is not sharply
cut in the other material,

d. The type has very short bristle-like but
the body while the other material
pubescence in varying
to absent. '

e. The type specimen is slightly shiny but the accepted concept of
rufipes is of a dull appearance.

f. The scape is about 1.6 times the length of head measured from
antenn_al fossa to occipital border in the type specimen but s only about
1.04 times as long in most major workers of the other material,

_Mr. Bolton has also informed me that this is the only specimen
yvlnch they_have from the Banks Collection (because Fabricius mentions
in his original description that the specimen is from Banks Collection)
and ’chPT .specimen is labelled as “Ex-Banks”, but not in Fabricius’ own
handwriting, rather someone else’s. In this situation | have, therefore,
resorted t_o what Lindroth (1957) did about the type material (’]f Linnaeus
- Carabid beetles. He has stated that, «jf description and authentic

diluted pilosity all over
has an abundance of pilosity and
density. The pubescence in the type is  scanty

' Comment in

. parentheses mine.

,rufipes matetial means that material other thap
This includes all the materi
or as ifs infra-taxa.

. the type specimen
al sent by various museums either as rufipes

i e
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specimens  disagree, the former is decisive”. Mayr (1969) has stated,
“[t was customary in severall European museums in the first half of the
nineteeenth century to substitute new typg—specxmens whenever the old
ones became faded or were damaged by insect pests” Perhaps this is
what happened in the case of rufipes.

However, should these propositions be accepted, then the designation
of a neofype seems the appropriate step. But before a neotype can be
designated, it is pre-requisite that [ check all possible resources to
determine that no syntype of rufipes exists in any other museum of the
world. So far | have checked only with Dr. Borge Peterson of the
Universitetets  Zoologiske  Museum, Copenhagen, Denmark, who has
informed me that they have only a pin labelled as ritfipes, probably
indicating that the specimen has been damaged or destrnyed._'}"he decision
to designated a neotype is deferred until a thorough inquiry h‘aS been
made and all the requirements and recommendations of Commission and
Code of Zonlogical Nomenclature have been satisfied.

In the absence of a type that conforms with the accepted concept
of rufipes, a question can be raised as to how the other ‘names can
be synonymized if the type is not known. The most appropriate answer
is that the act of synonymy only indicates that all these taxa and the
materizl on which they are based refer to the same taxen. The data
so accumulated will remain valid whether we call this n:nqteriai rufipes
or something eise. However, it seems in the interest of Sfa!)ll].‘[y of concept
and retrieval of information that rufipes be retained as it is understood
by most people.

Differential diagnosis. See C. renggeri.

Camponotus renggeri Emery, 1894
(Figures 7 and 8)

{ i Zool. Toring, 9
Caimponetus rufipes F. subsp. rengperi Emery, 1894, Bull, Mu_s._ na.

: nﬂﬁ): 2-{5{1Descriptinnp of worker and rfemelule.c '};Yﬂt‘?néﬂcgt‘”%’“uiﬁn B(,(ie’r]gid&;({i(:}l(‘)é
Paraguay, location of 1ype material: Fore o'lec S !
Nalu?ellg, Geneva. Forcl,yrl)gll‘-l‘ Rev. Suisse Zool. 12: 45 ggﬁcor%ecéojéggl rﬁt-ndltee
of Amazonas, Brazil. Farel, 1900, Deut. Ent. Zeitschr, p. . Re ale,
female and workers §from San Bernadino, Paraguay.

i / i 10: 53. Raised to
Camponotus renggeri, Luederwaldt, 1018, Rev. Mus. Paulista R !
I’species 'ievglg. Wheeler, 1923, Ark. Zool. 15 {7): b. Recorlljs'timﬁliol&m\t’(ég?tmegild
e i A J\".an:nl)s, l-}%razild c}l%oirgmmecrc’)fflgs.“f:]a‘:{'?{inngs in French Guiana.
de Jameiro 1 {2): 111. Recorded from J ations
Menjozzi, 1935,{Redia Florence 21: 202, Record of major \a\c'rllcgeﬁr2 frtkném(‘:uzygglef
and incorrect spelling of renggeri as  remggerl. !‘(usn;z'%\_r{q A ’Argentina.
Lillana, Tucuman 12: 183, Distribution and nesting habits

Typematerialexamined. Three syntypes COmpris‘ing
one major and two minors were examined from the Forel_Co]lchon.
The specimens were labelled, “Cotypus, Camponotus rufipes subsp.
renggeri Em, Paraguay”. For measurements see Table 49.

Distribution. This species is distributed in Argentl:na,
Bolivia, Brazil, Colombia, Guyana, Paraguay and Peru. A detailed
account of the distribution of this species in Argentina has been
given by Kusnezov (1952) (cf. Fig. 8).
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TABLE 49

Measurements (mm) and indices of the type material of C. renggeri

Syntypes (Workers)

Major Minors

1 2
Head width 3.21 1.78 1.62
Head length 3.33 2.05 205
Scape length 3.37 ‘ 2.82 2.50
Pronotum width 2.13 1.47 1.3
Metatibial length 3.48 ?.05 208
Weber's length 4.37 3.40 3.7
Maximum eye length 0.69 0.54 0.50
Maximum eye width 0.54 0.42 0.39
[nterocular space 1.97 1.16 1.08
Cephalic index 96 87 79
Scape index 104 158 156
Ocular index 78 78 76
Pronotum index 66 82 83

Localities from which the specimens have
beenexamined. I had the opportunity to observe specimens
from Bolivia, Brazil, Guyana and Paraguay in recasonable numbu
and, hence, recorded their mecasurements. Only a few specimens
were obtained from Argentina and Colombia, and these specimens
have not been included in the tables of measurement. Under
cach country the locality is followed by the name of collector
and the collection in parenthescs. Argentina: Posadas (Silvestri:
FOREL). Bolivia: lsiamas (W. M. Mann: USNM) female
associated with workers; Txiamas (M. L. Lopez: USNM) female

associated with workers; Espia Rio Beni (Anonymous, W. M. |

Mann: USNM); Rurrenabaque, Beni (W. M. Mann: USNM]
female associated with workers; Charubamba (N. Holinoren:
USNM); Canamina (W. M, Mann: USNM); Cavinas, Beni (W.
M. Mann: USNM); Rosario Bolivia (Rocuque) (W. M. Mamn:

USNM). Brazil: Santa Maria, Rio Grande do Sul {(White: MCZ); !

Pard (W. L. Brown: MCZ), (W. M. Mann: USNM, MCZ);

Porto -Velho, Rio Madeira (Mann and Baker: USNM); liha

Mexiana  (Hagmann: FOREL); Rio Parana, State Amazonas
(Goeldi: FOREL); Espirito Santo (Fruchnsierfer: FOREL).
Colombia: Unknown (Cattleya: USNM). Guyana: Kartabo {5
C.- Crawlord: MCZ); Berbice {Mayr: MCZ); Georgetown (H.

0. Lang: MCZ); Paramaribo (Stohel: USNM). Paraguay: San
Bernardino (p. Jordan, K. Fiebrig:  OXFORD), (Anonymous:

MAYR) female associated with workers, (K. Fiebrig: TAZRW);
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Parand R. (K. Fiebrig: MCZ,” AMNH); Pastorea- (D. Wees:
MCZ); Bonmpland (Jorgensen: FOREL); Sa. Trindad (Zurcher:
SANT); Rio Yguazu (Wees: MCZ); Unknown {Silvestri: SANT?.
Peru: Huanuco Airport (W. L. Brown: MCZ); Hazienda Quicacan
near Amho. (Ch. T. Townsend: USNM, MCZ); Machu Picchu
(W. L. Brown: MCZ); Dept. Junin (W. F. Walsh: MCZ);
Chanchamayo (G. N. Walcott: USNM); Dept. Loreto (W. L.
Walsh Jr.: MCZ); Paltaybamba (W. M. Wheeler git: MCzZ).

Major worker. General body color deep black; condyle,
basal stem and basal margin of scape deep yellow orange;
flagellum light brown; mandibies blackish brown; coxac, trochanters
and proximal part of femora yellowish orange making  strong
contrast with body color; distal part of femora, femoro-tibial
joint, tibiae and tarsi brownish black. - Sculpture shiny. Scape
rarrowed at base, basal 1/3 flat; about 1.27 times the: -head
length measured from antennal fossa to occipital border; maximum
width 0.43 mm, with short, suberect, moderately stiff hairs
scaftered over surface. Dorsum with 20+ hairs. Mandibles with
suberect piligerous hairs, teeth .blackish, apical - tooth longer than
others. Head narrow anteriorly, broad posteriorly,. oceipital border
deeply excised, occipital angles well pronounced, sides of head -
with iongitudinal piligerous pits. Clypeus notched in middie, Gular
region with thick and long pilosity, pilosity above. eyes thick,
suberect, extending to occipital angles and genae but diluted in
between eyes, rather longer than on occipital border. White
appressed pubescence all over body, more dense on gaster. Pro-
and meso-notum gradually declivious. Pro-mesonotal suture decply
marked, meso-propodeal groove feebly marked. Propodeum
demarcated into base and declivity, latter flattened posteriorly;
pilesity restricted to posterior region. Dorsum of alitrunk, petiole
and gastric segments with long, suberect pilosity. Number of
hairs on flexor surface 12+, Petiole with moderately thick margins
convex in front, flat behind, Gaster oval, posterior margin of
each segment bordered by golden yellow -band; pilosity and

Pubescence on second and third segments, found only: centrally.

Media worker., General body color similar to -major
worker; scape, flagellum, clypeus and lower part of genae light
brown; tibiae and farsi lighter than major.. Clypeus notched in
middle. Mandibles with 6 teeth. Sides of head parallel, occipital
margin straight or else with very shallowly curved margin.
Maximum thickness of 'scape 0.17 mm; scape about 1.75 times
the length of head measured from point of antennal fossa to
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occipital margin. Petiole flat behind and convex in front. QGastric
segments with very thick and appressed pubescence. First tarsy
segment with a small, thick spine-like structure.

Minor worker. Body shiny and black as in major
worker. Color of head slightly lighter at anterior genal level;
scape brownish black. Coxae, trochanters and femora yellowish
forming a contrast with body color; tibiac and tarsi brownish.
Head narrow at occipital border, occipital angles not well defined,
Petiole convex in front, flat behind, thick at base becoming thin
towards top, slightly emarginated at top. Long and yellowish
pilosity on scape, checks, vertex, alitrunk, legs and paste,
Pubescence long, prominent and whitish. Scape cylindrical and
of uniform thickness, with maximum thickness 0.19 mm and 18
times length of head measured from antennal fossa to occipital
border.

Statistical Analyses

The specimens used in this study consisted of only minors
and majors from Brazil, Guyana, Paraguay and Peru. Howover,
specimens from Bolivia included three kinds of workers. Therefore,
only MSDCC (Tables 56 and 57) has been performed on workers
from the first four countries while all the analyses have been
performed on workers from Bolivia (Tables 50 through 59).

Resuits of MSDCC,

TABLE 50

Range, mean, standard deviation, and variance of various
body measurements (mm) and indices in the minor workers
of C. renggeri from different countries

Variabie Statistic Brazil Guyana Paraguay Peru
n=14 n=24 n=22 =1

Head width Range 1.24-1.70 135205 1.35-200 1.24-1M
Mean 1.49 1.62 1.61 157

S.D. 0.11 0.16 0.18 0.22

Variance 0.01 0.02 0.03 0.04

Head length Range 1.35-2.00 1.78-255 1.74-2.40 13228
Mean 1.87 2.07 2.05 1.96

S.D. 0.21 0.18 0.18 0.2

Variance 0.04 0.03 0.03 0.01

-

e et a1

Studia Ent, vol. 16, fasc. 1-4, outubro de 1973 71
TABLE 50 — Continued
Variable Statistic  Brazil Guyana Paraguay Pern
n =14 n =24 g =22 n = 10
Scape length Range 1.66-2.50 1.80-2.86 2.05-2.00 1.62-2.85
Mean 2.36 2.46 2.54 2.51
5D, 0.23 0.20 0.20 0.32
Vatiance 0.05 0.04 0.04 0.10
Pronotum width Range 1.04-1.33  1,16-1.66 1.20-1.62 (.97-1.55
Mean 1.22 1.31 1.38 1.31
S.D. 0.10 0.11 0.11 0.16
Variance 0.01 0.01 0.01 0.02
Metatibial length Range 2.28-3.68 1.97-3.17 2.05-3.21 1.86-3.17
Mean 275 2.63 2.72 274
S.D. 0.32 0.30 0.26 0.38
Variance 0.10 0.09 0.07 0.14
Weber's length Range 227-3.68 2.17-3.56 263375 1.03-3.87
Mean 275 2.86 3.24 2,84
S.D. 0.34 0.33 0.26 0.55
Variance 011 0.11 0.07 0.30
Maximum eye length Range 0.35-0.58 0.50-0.66 0.46-0.58 0.35-0.97
Mean 0.50 0.55 0.53 0.56
S.D. 0.06 0.03 0.03 0.15
Variance 0.00 0.00 0,00 0.02
Maximum eye width  Range 0.31-0.46 0.35-0.50 0.35-0.46 0.27-0.46
Mean 0.39 0.49 0.42 0.41
S.D. 0.04 0.03 0.03 0.55
Variance 0.00 0.00 0.00 0.00
Interacular space Range 0.89-1.12  0.80-1.28 0.89-1,28 0.85-1.39
Mean 1.01 1.06 1.07 1.04
S.D. 0.06 0.09 0.1 0.15
Variance 0.00 .00 0.01 0.02
Cephalic index Range 72-102 74-83 T2-87 71-94
Mean 80 78 78 80
S.D. 7.98 2.22 5.63 6.58
Variance 63.66 491 31.69 43.24
Scape index Range 153-176 130-177 132-211 131-183
Mean 158 152 159 161
S.D. 10.38 11.28 17.50 15.98
Variance 107.69 127.25 306.09 225.49
Ocular index Range 61-100 68-85 69-02 48-85
Mean 78 77 80 75
S.D. 8.43 4.94 5.78 10.76
Variance 7111 24.44 33.39 115.69
Pronotum index Range 73-89 69-87 72-111 76-89
Mean 82 81 86 84
SD. 4.04 3.76 8.36 4.11
Variance  16.32 14.18 £9.89 16.85
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TABLE 51
standard deviation, and variance of various
l)(ﬁ?ngs;eag?inﬁe;:s (mm) and im‘lices in ‘thc 1.11'Z}JU" workers
‘ of C. renggeri from different countries
; - iati : i Guyana Paraguay Pery
©* Variable Statistic ﬂBrZaZIQI5 ) YZ N ard H} bt
T wi ange  2.36-3.74  2.55-356 3.06-387 2213y
Head? width g 3.33 3.22 348 287
D. 0.36 0.30 0.25 0.43
o \S/ariance .13 015 0.06 0.20
Head. fength '~ Range 267-4.18  2.08-3.87 2.00-3.87 2273w
T ) Mean 3.67 3.53 3.65 38
S.D. 0.35 .30 0.26 0.5
: Variance 0.12 0.09 0.07 (.21
Scape length Range 227-3.79  2.79-3.33  2.71-337 28241
' ' Mean 3.09 3.14 KNIt an
3.D. 0.36 0.18 015 0.16
. Variance 0.13 0.03 (.02 0.2
Pronotum width Range 1.70-2.55  1.66-2.36  2.05-2.40 1,662
B Mean 2.10 2.04 223 1.6%
S.D. 0.23 0.24 0.11 010
o Variance 0.05 0.08 0.01 0.
Métatibial [ength Range 251-4.22 208-383 255-387 36734
o ' Mean 3.58 3.58 3.53 350
S5.D. (0L.32 (.27 .31 017
) Variance 0.10 007 012 0.3
Weber’s length Range 3.68-5.22  3.33-441 307-541 20648
. Mean 4.33 L.00 .61 AEin
S.D. 0.45 0.38 0.7 0.4
) Variance (.20 015 .22 (|t
Maximum eye length Range  0.58-0.81 0.62.0.77 0.69-081 05507 ;
Mean 0.72 0.71 072 0.65
S.D. 0.05 0.05 0.06 103
) Variance 0.00 0.00 0.0 0.0
Maxtmxln] eye width Range 0.46-0.62  0.43-0.62 0.46-070  0460%
o : Mean 0.54 0.53 0.56 (%32
_ _ S.D. 0.04 0.05 0.05 1.0
In‘terocular spac Varlanpe (.00 (.00 0.00 0.00_ :
TS space Range’ 170248 162228 100352 13000
o Mean 2.15 2.00 2.31 17
3.D.. 0.19 0.24 0.38 0.28
Cenhalic i Variance  0.03 0.05 0.14 008
ephalic index Range 83-05 8306 87-108 Q4
Mean G0 01 a5 an
%‘D: 13-2(2) 4.31 5.81 R
P ariance . 18.61 33.86 8.6]
Scape’ index  Range 71-119 87-111 83-105 i.l;;r- ‘
g/‘ea“ 93 98 02 i
\f?l-} ance | 58?2 7.84 6.27 15.00
i .70 61.49 30.37 22504
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TABLE 51 — Continued
Variable Stat_istic Brazil Guyana Paraguay = Peru
n = 25 n=8 n=14"5=14
Oculer index Range 55-86 68-80 66-04 60-100
Mean 75 T4 .. 79
S.D, 6.99 - 381 7.03 7.78
Variance  48.85 14.49 49,38 60.61
Pronotum index Range 61-68 61-67 56-69 61-78
Mean 66 65 64 - 70
S5.D. 2.05 - 1,90 311 5.14
Variance 4.18 362 9.64 26.41
TABLE 52
Range, mean, standard deviation and variance of the various
body measurements (mm) and indices of the workers
of C. renggeri from Bolivia
Variable Statistic Minors Medias Majors
n = 41 n = 11 n = 34
I. Head width Range 1.35-2.01 2.05-2.98 2.67-4.29
Mean 1.54 2.40 3.54
S.D. 0.16 0.33 0.34
Variance 0.03 0.11 0.11
2. Head length Range 1.43-2.51 2.27-3.48 3.06-4.53
Mean 1.99 2.97 3.88
S.D. 0.21 0.42 0.30
Variance 0.04 0.18 0.09
3. Scape length Range 1.97-3.02 2.04-3.25 2.40-3.56
Mean 2.53 3.08 3.25
S.D. 0.19 0.08 0.24
Variance 0.04 0.01 0.06
4. Pronotum  width Range 1.01-1.51 1.59-2.13 1.82-2.55
Mean 1.28 1.83 2.27
S.D. 0.12 0.7 017
Variance .01 0.03 0.03
3. Metatibial length Range 2.21-3.25 2.63-3.83 2.32-3.94
Mean 2.65 3.32 3.61
S.D. 0.50 0.35 0.32
Variance 0.25 0.12 0.10
6. Weber's length Range 2.27-3.6%. . 3.40-4.64 3.79-5.18
Mean 3.02 3.96 4.60
S.D. 0.31 0.33 0.33
Variance 0.09 0.11 0.1
T. Maximum eye length Range 0.42-0.62 - 0.58-0.73 0.62-0.81
Mean 0.51 0.64 0.73
s.D. 0.04 0.04 0.05
Variance 0.00 (00 0.0C
8. Maximum eye width Range 0.35-0.50  0.46-058  0.42-0.66
Mean 0.41 0.51 0.55
S.D, 0.04 0.03 0.05
Variance 0.00 0.00 0.00
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TABLE 52 — Continued
) tistic Minors Medias Majorg
Variable Statis et i NS
: - Range  0.81-1.66 128201 16224
9. Interocuiar space Mea% Lo s 2%
) S.D. 0.14 0.31 0.19
Variance 0.02 ‘0.09 8(;.04
. kalic index Range 71-100 67-99 =100
10. Cephalic Mean 77 81 9]
S.D. 4,86 8.28 145
Variance 23.62 63.54 15.61
3¢ ind Range 133-184 106-149 62-110
- Seape index Mean 165 130 02
S.D. 12.55 15.48 10,48
Variance 157.58 239.64 100.75
12, Ocular index Range 66-71 70-88 58-100
Mean 68 80 75
5.D. 7.06 5.45 8.06
Variance 49.84 24.66 64.08
13. Pronotum index Range 76-01 66-94 539-70
Mean 84 77 64
S.D. 3.39 7.206 2.76
Variance 11.51 52.75 7.60

Results of DISCAN.

TABLE 53

Correlation matrix of nine varjables (see table 52) for total

sample — minors, medias and majors of C. reng

geri from Bolivia *

Variables ! 2 3 4 5 6 7 8 ¢
_— Y
I 1.00 '

2 0.98  1.00

3 085 085 100

4 098 098 085 1.00

5 077 077 071 077 100

B 096 096 084 096 078 1.00

7 092 093 084 003 071 090 100

8 084 085 078 08 070 0.82 083 100

9 098 098 083 098 079 095 091 o081 10
T ——— 2 2 095 091 o84

* (n = 86).
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TABLE 54

Discriminant analysis of minors, medias and majors
of C. renggeri from Bolivia

Classification Using the Predictor Variable

Actual Groups

Minors Medias Majors
e
Minors 41 0 0
Medias 2 9 0
Majors 1 1 32

The above table shows that there are some misclassifications
for the medias and the major workers. On examination of the
original data it was found that these specimens  showed
measurements closer to the group in which they have been
classified.

Generalized Mahalanobis D-square = 651.22,

TABLE 35

The discriminant fuactions with their constants and the
respective coefficients for nine variables of C. renggeri

Discriminant Functions

Minors Medias Majors
Constants -40.80 2727 —16.70
Coefficients:
Head width 15.17 - 7.06 - 506
Head length .91 5.02 - 114
Scape length 5.34 7.36 5.44
Pronotum width 5.63 15.71 4.89
Metatibial length - 3.44 - 3.65 0.04
Weber's lengti - 1.27 277 3.66
Maximum eye length 24,81 19.42 23.31
Maximum eye width - 7.51 - 1.83 11.63
Interocular space - 1.78 - 2.95 - 277
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~ Results of MANOVA, : Table 58 shows that apparently the pronotum width followed
TABLE 56 by head width are the mpst l.xseful variables for the prediction

- U of minor or media workers in this species. The rest of the variables,

- Mulfivariate analysis of variance for minors and medias < for example, scape length, head length, metatibial length and

of C. renggeri from Bolivia © maximum eye length are bracketed as one group while maximum

‘: eye width, interocular space and Weber's length are bracketed

Test Performed Results ) A
q T v of ; - —_— as another group in sequence of their importance for the prediction
! 450”2‘()1?,&”[]&L‘lnferzm;’)a”ame'wva“a"‘“ matrix . of workers, In both of these groups each variable is independently
F, 1126 (df, denominator) ' as effective as they are as a group for the discrimination of
F- 228  (Table value 152) ’ media and minor.

H, Generalized analysis of variance I

F, 9 (df, numerator) !
" F, 42 (di, denominator) ;

& » [

F 1580 (Table value 2.72) ;? TABLE 59

Lambda () 0.23 ; Stepwise discrimination between the medias and majors

[ ’ of C. renggeri from Bolivia
TABLE 57

Multivariate analysis of variance for medias and majors of C. rengperi Step Variable Eliminated R Rz

’_Fa~ 1 None (Full meodel} (187 076
est Performed Results 2 Interocular space 0.87 0.76
H, Homogeneity of variance-covariance ‘matrix ; I:[Fad length] 82;[ 8;2
F, 45 (df, numerator) . 4 Scape Iengtl_ : ’
F. 1183 (,df denominator) I 5 Pronctum width 0.87 0.76
2 Lo '(T’lb]e v';luoer 1 52) , f Maximum eye with 0.87 0.76
H, - Generalized analysis of .vzt-riruu'e : 7 Maxm.m.m eye length 0.86 0.74
F] 9 (di,. numerator) 8 Metatibial length 0.85 0.72
Fp 35 (df, denominatar) 18 Weber’s_{e}ngth 0.82 ' 067

F : 12.60 Table val ) Head width
Lambda (1) 053 ( e value 2.89) _

_kiw_‘—w—-—_%—\—fhi' — h - - .

_ T T e Table 59 shows that the head width is the most important
b variable for the separation of media and major workers followed
Results of STWMULT, i by Weber's length, metatibial length and maximum eye length.
? The rest of the variables, maximum eye width, pronotum width,
- TABLE 58 ’ scape length, head length, and interocular space are independently
Stepwise d:s;rimination between the minor and media H as effective as they are as group. In other words any one of
w S > H T . . .
orRers of C. renggeri from Dolivia i these variables can be kept while throwing out the rest and the
Step - Variable Eliminated n F results with our prediction equation will be the same.
R:

1. N _— . ‘

5 Woerll)ir’gFllléIngT}?del) 0.88 011, Female. Body color of major worker, scape black, flageftum

g Interocular space ggz ' 37; brownish; gaster shiny and brownish black, each gastric segment

5 ﬁ:x;mum eye width (),.8:% 0';7 with yellow band posteriorly. Head trapezoidal, occipital border

Xlm ' . . - .

6 Metatﬂ;li]:[ Tg;ut]lf”gth 0.87 0 straight, corners rounded. Head and alitrunk rough in appearance,

;;! Head length B 8;’; g;g i dorsum of mesothorax smooth. Propodeum demarcated into base

9 El%z%e l-e.g%lth 0.87 0% and declivity, both of equal length. Legs and alitrunk not as

10 i 0.86 o shiny as of major worker. Thick, golden yellow pilosity all over

Pronotum width

fead; tibiac and tarsi with thick hairs. Each gastric segment

Studia Ent, E 2442 — 6
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with thick, subercct, golden yellow pilosity, densc on posteriy fhis color mever makes a strong contrast with the general body color.
margin, scanty in the central part. The measurements (mm) apg It appears only as a lighter hue fo the body color. In case of renggeri
oo 'y P ollows: He : the coxae, trochanters and femora are whitish yellow while tibiae and
indices of three females from Bolivia are as f s cad wid tarsi are brownish black and this color makes a strong contrast with
3.17 (3.09, 3.17), head length 3.71 (3.48, 3.52}, scape fength the general body color. As a matter of fact the color of the legs and
2.82 (2.98, 3.09), metatibial length 3.29 (3.44, 3.71), Webury the silky appearanc? are the key characters for the separation of two
. N - species. The only fixed character about rizfipes seems to be the dull
length 5.88 (5.95, 5.80)}, fore femur length 2.86 (2.90, 2.86), appearance as most of the other characters vary to some extent.

fore femur width 0.77 (0.81, 0.77), maximum cye length 104
(0.93, 0.89), maximum eye width 0.73 (0.69, 0.73), interocyla
space 2.17 (1.86, 2.24), cephalic index 85 (89, 00), scape indey

89 (96, 97), fore femur index 27 (28, 27). ] Camponotus sericatus Mayr, 1887
1 (Figure 9)

Male. Slender, light brown. Scape cylindrical,  degp

brownish black. Eves bulging out an ‘aringe biceoer reolat Camponotus sericalus Mayr, 1887, Verh, Zool, bot. {es. Wien 37: 515-516. Description
i head si M ¥ 1g [b 0 d apr{'armh blbh"r !'LIZI!I\’E ! "gf worker. Type locglity: Santa Catarina, Brazil. Location of type material:
O nead size. eso-propodeal o ) s s . Mayr Collection at Naturhistorisches Museum, Vienna, Austria, Santsehi, 193¢,

P p bl’OOVE VCI’y CLEH’I_Y l]]ElI'de IatLraII}. ! Rev. Ent. Rio de Janeiro 10: 328, Recorded two workers from Santa Catarina,

f Rlgmenau, Brazil, showing differences from typical form, Kewmpi, 1960, Studia

Propodeum gradually declivous. Petiole thi i mter |
P o ¥ 1S. etiole thICk and cut in center, ' Ent, Petropolis 3: 385-86. Redescription. Figures of head and thorax of

Body clothed with whitish fong hair all over. Gastric segmens worker in profile. Designated lectotype,

bordered with golden yellow band. i Type material examined. One minor worker

.Measurements recorded from a single male specimen  fron labelled, “St. Cath. Coll. G. Mayr; C. sericatus det. G. Mayr;
Bolivia are: head width 1.20 mm, head fength 1.66 mm, scape : Camponotus  sericatus  Mayr, Lectotype”. Two minor workers
length 2.32 mm, pronotum width 2.01 mm, metatibial length 2.90 fabelled, “St. Cath. Coll. G. Mayr; C. sericatus det. G. Mayr;
mm, Weber's length 3.90 mm, maximum eye length 0.73 mn, | Camponotus sericatus Mayr, Paratypus”. In one paratype gaster
maximum eye width 0.46 mm, interocular space 1.04 mm, cephalic . is missing. For measurements sec Table 60.
index 72, and scape index 193. »

TABLE &0

Biology. Luederwaldt (1926) reported this species  nesting i
g)ttep woad and more rarely in the soil in the State of Sz'u; Pauln,
Hrazﬂ.‘ The ‘nests were usually constructed from the residue of “capim’.
Ge al{so o_br.erved one co‘lony under the wall af a house at near Satw
spr:c?é:,insi(ﬁ Phaulllo, Brazil. Kusnezov (1952) recorded the nests of fiis
oreats 1 ¢ hollow trunk of a Urera tree in the perennial subtropical

85 at salta (Urundel) ang in refuge underneath a chunk of rotting

Measurements (mm) and indices of the type material and othe
specimens of Camponotus sericatus :

——

-

Lectotype Paratype Paratype  Minor Media

nwe(l‘is n é\:m;tm del Diablo (Urundel) in Argentina. He ohserved it °  Head width 1.55 139 1.43 147 224
”cc:me” at I}E,Jd(ff;{tm-”kh' m rotting wood, in Urera trees and in i Head length 2.009 201 2.05 201 2.40
visiting houses o ([(])i”-;]rt] I}/]hbmnes. In Loreto he observed this species Scape length 2.36 2.36 2.40 2.36 2.20
of this species in the notghir ] [0%1% He also observed a colow ) Pronotum width 1.28 1.20 1.31 131 155
ants in a “mérmelerS” nflglborhood of colonies of different species of Metatibial length 2.40 2.32 2.44 2.44 248
ree at lguazu in the province of Misiones. § Weber’s length 3.40 3.48 3.10 3.44 %gf]i

Difs i i NN Maximum eye length 0.54 0.50 0.50 0.?0 0.
can be se;;rzf::{‘glsxf Shl abg o SIS Camponotus rufipes and C. renggeri s Maximum eye width — 0.42 0.39 .39 0.39 0.46
D f. € Dasis of the following characters; Interocular space 1.08 1.01 1.04 1.04 1.55

- 0 sujipes the body is robust ang Lo Cephatic index 74 69 70 73 93
from blackish to rusty  brown b .nc_‘the gen?ral bady color varies Seape inde 159 5o 167 o o

’ toit s always dull or . p X

ﬂPPeara‘nce. On the other hang renggeri is slender swift ](')pfi‘qm T Ocular index 7R 77 77 77 70

and 2hah a sillyk‘ reflection, » SWITt, always hlac ‘ Pronotum index i o o5 20 &
it s .th”il;};eerpl}gs‘]:gn;gertihep?ister is dense in the case of rufipes whie

i rufipes, but is whitish Sllloer?ftznnL; slia;:tESta-CE("m‘ longer and copiows The above table shows that the head width and the interocular
3. The color of legs in rufipes ma i; § reng'gor,' space differ in the minor and the media workers. The various
tarsi dusky, or tarsi only dusky or even ol brownish, with tibiae and indices also show differences in the two kinds of workers. Because

even slightly yetlowish brown, bu
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so few specimens were available for cxamination, no definiie
conclusions can be drawn from this table.

Distribution, This species has so far been reporte
only from Brazil.

Localities fromwhichspecimens have beep
examined. The material other than fypes consisted of op
minor and one media worker (gaster missing). All specimens are
from Santa Catarina, Brazil, and werc obtained from the Mayr

Collection.
Major worker. Unknown.

Media worker. Bcecause I have examined only one
specimen from which the gaster was missing, only a fragmentary
description can be given: weakly glossy; head and alitrunk black;
scape and legs yellowish brown; clypeus, lower genae  and
mandibles brownish. Head broader behind, narrowed in from
clypeus broad and flatly cut anteriorly, narrowed and emarginat
posteriorly. Scape slightly thickened towards apex, with a maximm
width of 0.19 mm and 1.16 times length of head from antenn:
fossa to occipital border. Scale thick, short, convex in front
concave behind, slightly emarginated dorsally. Pilosity yellowish
white, thick, long and slightly unduiating, denser on scape and

legs, scanty on other parts. Pubescence yellowish white, long -
and dense; densest on frons, occiput and vertex, diluted on othe

parts. For measurements see Table 60.

Minor worker. Weakly glossy; fuscous brown to nearly
black; mandibles, anterior portion of c¢lypeus and genae reddish
brown; scape and legs yellowish brown; flagellum, coxae, femon
and tibiae tighter; petiole and gaster brown, tip of latter yellowish
red. Oblique to crect hairs of medium  thickness, nearly uniforr
but of short length, rather abundant on body and appendages.
Pubgscencc densc and silky on head and gaster, sparse on dorsum
of alitrunk, absent on sides, Head elongate; mandibles with si

feeth, smooth and shiny with sparse, fine punctures and fine

vcstl'glal. striae near apical bhorder. Clypeus with a  medimn
tongitudinal keel, ity anterior margin broadly rounded in middi.

laterally emarginate. Length of stape 1.48-1.55 times the lenglh -

of [}cad measured  from  antenpal fossa to occipital  border,
maximum width of Scape 0.15-0.19 mm,

Vertex and occiput flattened and depressed, posterior portior ;

of head sib-conical, sides behing eyes strongly converged, occipitd
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Camponotus (Myrmothrix) sericatus, lectotype,
Fig. & A. front view of head. B, lateral view of alitrunk.

border transverse. Dorsum of head and clypeus rugulose, sparsely
and coarsely punctate, somewhat shiny. Scape ruguiose. Alitrunk
in profile as shown in Figure 13, dorsum scarcely arcuate.
Pronotum and mesonotum sparsely, basal face and sides cfi alitrunk
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ures well marked and quite shiny, vestioial ica atrlceps Fred-Smith, 1858, Cat. Hym. Brit. Mus. §: 44, Descrinti f
dGEp[y punCtate3 sut . q ¥, o dlly Form!cmﬂjor and minor workers. Type locality: Para, Santarem, Rin.r,plggaziol.
coriaceo-reticulate. Declivous face of propodeum, coxae, femora Location of type material: British Museunt (Natural History), l.ondon.

i n P - hinv. Petiolar scale low b orotus efriceps Mayr, 1862, Verh, Zool. bot. Ges, Wien. 12 860, Description of
and tibiae finely coriaceous ar[l]d 8 y ot é “;nﬂy camy wOI‘kEIé alndE ftemzalgt f;-nm6 B;gzil.s Transfer of africeps to Camponotus.p Roger,
‘ N : H COUS SCU ure an : 1862, Berl. Ent. Zeitschr. 6: 285, Sugpested using atriceps rather than abdsminalis,
rounded at ElpCX, fth].{,. ;«’;flt CO]l‘laCL (at P hat Shfﬂy- Roger, 186]::5, ?Er;svgnté 1%81§CI”'VT:(1H=?' Dﬁscribeg female under name of
o P oulose-punctate, somewha taenigtus. Fore!l, 179, ull, Soc. aud, Sci. at, 16; T8, Notes on variation.
Gaster fl!'lC]y but SUPEFfICla y rug p ’ Shiny. Forel, 1884, Bull. See. Vaud. Sci. Nat. 20: 339, Color variation, notes on

distribution in Brazil, Venezuela, Celombia and Panama. Indicated that fgemiatus
Roger is based on a female of atriceps. Emery, 1890, Ann. Soc, Ent, France
10 (6): 70, Rtj:cord ofﬁa femaleNfrom Caracas, Venezuela, Santschi, 1836, Rev,
R . Ent. Rie de Janeiro 6: 208, otes on misidentification of atriceps and its
Stafistical Analyses separation from abdominalis. Kusnezov, 1952, Acta Zool. Lilloana, Tucuman
12: 197, Recorded in  Argentina; head figured, New Synonymy,

Because only a few specimens were available, no statistical | Formica eserivns Fred-Smith, 1858, Cat. Hym. Brit. Mus, 6: 54, Description of major and

. minor werkers,  Type lecality: Mexice. Location of type material: British

analy51s could be perfOl'med. Museum {Natural Histery), Londen. Mayr, 1862, Verh, Zool. bot, Ges. Wien
3 12: 658, Description of worker and female as €. vuipinus.

Female. Unknown. ' Camponofus esuriens, Mayr, 1863, Verh. Zool. bot, Ges. Wien 13: 398, Notes on

synonymizing velpinus with esuriens. Notton, [868a, Amer. Nat. 2: 50, Nesting

habits in Mexico. Norton, 1868a, Proc. Essex. Instit, 6; | {Comm.). Description
Male. Unknown. of female and male from Mexico. Forel, 1870, Bull. Soc. Vadd. Se¢i. Nat,
16: 76, Notes on distribution. Forel, 1884, Bull. Soc. Vaud. Sci. Nat. 20:

: 4 340. Noltes on color variation and distribution. Forel, 1900, Riol. Centr. Amet.

Biol 0OgY. Unknown. 3: 133, Distribution, notes, habitats, Mexico, Guatemala, Nicaragua and Panama.

] Kutter, 1031, Mitt. Schweiz, ent. Ges, 15; 62. Notes on distribution and coler

Discussion of the type material of sericatus e s ylesimens dnuroduced in, Bagel with bagannus Trom Sanca

According  to. Kempf (1960) this species was placed in  subgenss of a female (identity not Indicated) from Isabel Island in Mexico. Wheeler,

Myrmothrix because of long erect or oblique hairs on the scapes and fianel Thnd a5 esarrens.  Samecnle 10 Raet hne CRio o Jrecimens -igom

the legs. However, he also suggested that the sub-conical depressed Further description of worker; relationship with wusfolafus and  sfercorarius
posterior half of the head was transitional to some species of subgenus | lodicaied. New Synmonymy.

Formica floridgna Buckley, 1886, Proc, Entom. Soc. Phil. 6: 161. Description of

Tanaemyrmex. | agree with Kempi's vie h : i
¥ 2 pts w o that the placement of thi } worker, Type Jlocality: Florida. Location of type material: Nome known to

E

¥

¥

species in the subgerus Myrmothrix is debatable. However, this judgment
should be based on pilosity which, is yellowish white, less thick and less
dense in this species contrary to golden yellow, thick and abundant in
most of the taxa of Myrmothrix. | have some reservations about the
use of shape. of head in this decision. The foltowing combination of
characters which Kempf .ha_s mentioned as diagnostic for this species are 1932b, Jour. N. York ent. Soe. 40: 15. Florida records, notcs on nesting
as a matter of fact the distinctive features of minor workers of this taxen: habits. Santschi, 1936, Rev. Ent. Rio de Janeire 6: 213-214. Further description.

Erect or oblique pilosity on scape and legs; uniform and relatively ; SC]',"ei-”ﬁi ot -Amer'n M"S}',-lNLHHfifs sNr?"im”%'ﬂ pp;iméir_ﬁ'Mi%?hal‘\';;trumﬁ?s({
short s‘[andmg hairs on head and th‘orax; sutb-conical flattened occipuf; :Eir':.'0 l()‘Jl;w 6(;14c?te?\-\alj%r S?»}:)rllzgrenfi;ures.o Cféighton, ’1950. "Buil. Mus. Comp. Zool.
scarcely arcuate dorsum of thorax (= alitrunk); low thick petiolar scale;

Harvard 104; 386, Synonymy, range in the United States. New Synonymy,
toarse and.r.e[atively Sparse punctulae on head and thorax (= alitrunk) Formica fulvacea Norton, 1868a, Amer. Nat, 2: 60. Figure of worker and nesting
fine superficial punctulae on gaster.

exist. Forel, 1884, Bull. Soc. Vaud. Sci. Nat. 20: 340. Description of worker
under the mame C. atriceps st pankee, Mayr, 1886, Verh, Zool. bot. Ges.
Wien 3fi: 423, Synonymized vyarkee with floridanus.

Camponolus floridanus, Dalla Torre, 1893, Cat. Hym. 7: 23I. Transferred fioridanus
to Camponotus. Emery, 1893, Zool Jahrb, Syst. 1: 760, As subspecies of
abdominalis. Wheeler, 1910, Ann, N. York Acad., Sci, ‘JQ: 325, Synanymy,
description of major and minor workers and female; distribution notes. Wheeler,

habit in Mexica., Type locality: Cordova, Mexico, Location of type 'ma_terial:r
Unknown, Norton, I8B8b, Proc. Essex. Instit. 6: 2 (Comm.), Description o
majer and minor workers from Mexico. :

Camponolus csuriens var. fulvacens Mayr, 1870, Sitzber Akad. Wiss. Wien 61@ 317
Transferred to Camponotus, listed Mexico as habitat. New Synenymy,

Camponotus atriceps {Smith) var. africipiio-esuriens Forel, 1879, Bull. Soc. Vaud,

e T

Differential diagnosis. See under discussion,

- —

i ipti p i i . lity:

I Sci. Nat. 16: 77. Description of ene worker as intermediate form 'Lohca y

i i F ! Cordova and Orizaba, Mexico. Location of type material: Forel Collection at

Camponotus abdominalis (Fabl‘lClUS) 1804 Museum d’Histoire Naturelle, Geneva. Forel, 1900, Biol, Centr. Amer. 3; 132,
Listed as wvartety of abdeminalis. New Synonymy.

(Figure 10 :
° ) Camponotus airiceps (Smith) st. stercora;‘iuS]FﬁrEIa 18841' Blrlllci{essoz'n Vﬁqut'insmflabNiet];'
Formi inaits Eabpie: ) 20; 340, Description of worker, female an male, 4 § i
mica a‘ggflr{ré!rnatr%y!f:hrlloccuiifi,tyl8”;}-”5!,’]“- IPIEZ-. p. 408, (Non Latreille). Description Type locality: Central America {(prabahly ﬁ“a‘e"lf"’”bLﬁi&“;'“"Fé’felty“fgdﬁmé'iilf
rher. : azil. Location of ¢t aterial:  Universileles Fo i Mus "Histoire Naturelle, Ge - ! » :

Zoologiske Museum, Cunenhagen, Denmark. ype material: - Universilets K Ce;ﬁ_ %ﬂ-”:f_tm;: ﬂ[tjg l}i-ﬁféjilt“at d;md nesting habits. Wheeler, 1907, Bull. Amer.

g

Camponotys abdominatis, Ds ‘ s, N i 3 rds in British Honduras. Forel, 1922, Rev. Suisse
In Camponotus, F'orgd"?gogorfgi’]wg& Cat, Hym. 70 219 Listed abdominci giuuogf !.\sllfllt Qigﬁgi(}%[.)egggbti%imof specimens from Peru as wagneri. Mann, 1922,
bielogy in Colombia and dist .bﬂt'. entr. Arrger. 3: 131, Synonymy, notes o Proc. US. Nat. Mus. 6l (13): 53, Additional records from British Honduras.
46: 107. Netes on biolog: inr'cllllon in Arrnerlca. Forel, 1902, Ann. Soc. Belg Wheeler i92'3' ‘Atk. Zool. 15: 5. Recorded from Rio Autaz, Amazonas, Brazil
Mist. 35: 14 Reported trom Bemey g Y beeler, 1916, Bull Amer, Mus. N ° Wheeler, 1933, Psyche 40: 28, [escription of mermithergate from Guerrero,
workers. Mann, 1016, Byl M . mé Quianz (= Guyanay, fungus growth i1 © Mexico,  Santschi, 1036, Rev. Ent. Rio de Janeiro &: 213, Synonymy of
Breail. Wheeler, (853, oo ,Mus g emp. Zool 60: 478, Further records it wagnerl, New Synonymy.

Luederwaldt, 1926, Rev. Mus. Pa; (7): 5. Recorded from Amazones, Brari

Brasil. Bergmeier, 1934, Arq. Inzghgiqol.l{ cor piotes o

from Dutech Guiana (= Suri

i = Suri
Records from Rritish Guiana l-llja=m)'
Soc, Amer. Ann. 45: 196.
Petropolis 2: 217, Notes

Camponotus iceps (Smith) st. ustaiatus Forel, 1884, Bull. Soc. Vaud. Sci. Nat,
"2u;lugjggt?lrf[§;£:rip(tiﬂﬂHo)i worker. Type locality: Ret}nlyleu_, (Juatemal‘a; Loncatnon
| of type material: Forel Collection at Museam d’Histolre Natgrcl.z.i, Ceex-:]et\;::xli

i Guyana). Wheeler ang Wheeler, 1953, Enl Forel, 1900, Biol, Centr. Amer. 3: 132, Habitats and d'lftrlrbutlonR n g fro;n
arval characters given. Kempf, 1954, " Studia Eil America. Wheeler, 1907, Bull, Amer. Mus. Nat. Hist. 23: 276, ecor[ o

o distribution in Brazil ' ; British Guiana (= Guvana). Santschi, 1936, Rev. Ent Rio de Janeiro 6:

N o biology in Siop Pauld
M Veget Rio de Janeiro. 1: 111, Repartal
£nozzi, 1935 Redia Florenge 21: 2

AT e
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ipti ala and  first descriptip

-21: description of worker dirom (uatemala an plion

521,112,:125 a];;ﬁrtfll%ale frmg Panama Canal Zone, Staercke, 1945, Ent. Ber. 11: 265

Recor(d from Paramaribe, Dutch Guiana (= Surinam), comparison with africeps
New Synonyny.

1900, Biol, Centr. Amer, 3; 12

inaii iopallidus Forel
Caniponotus abdominalis var. mediop 13 ; Dilulla, Department of Sajts

ipti rk nd female. Type locality: T I
ﬁzsrctramtmcl:alﬁnfw?’zﬁ ?focition of typeplnnte!’ial: Forei Collection '.at Museun
d’Histoire  Naturelle, Geneva. Crawiey, 1916, Ann. Mag. Nwt Hist. 17‘ (81
376, Recorded from Issororo, N. W, letrlct, Britislt  (tuiana (= Gu}m?H]_
Santschi, 1922, Ann, Soc. Ent. Relg, 62: 107. Recorded from  Maracaibg,
Veneruela. Borgmeier, 1934, Arq. Inst. Biel. Veget. Rio L!u Janelrn.l_: 111,
Recorded from Paramaribo, Dutch Guiana (= Surinam}. Santschi, 1936, Tev,
Ent. Rio de Janegiro 6: 209, Further description of type material, Ney
Synenymy.

inalis var. cosfaricensis Forel, 1900, Biol. Centr. Amer. 3: 13
ahdomma\l;;rker‘ Type locality: Golfe Dulce, Costa Rica. Location i
type material: Forel Collection at Museum ’Histoire Natu‘relllu‘ Geneva, Forel,
1914b, Neuchatel Mem. Sci. Nat, 5: 13, Record from (,&Dﬂ!bl.‘}, Comparisan
with ustulatus. Menozzi, 1927, Ent. Mitteil. 16: 338, First dcsqup_tmn of female
Santschi, 1936, Rev. Ent. Rio de Janeire 6: 212, Further description, comparison

Camponotus a
Description of

of female with astalatus, new records from Panama and Colombia, Ney
Synonymy,

Camponotus _abdominalis ssp. cupiens Forel, 1908, Verh, Zool. bot. Ges. Wien 58:
41). Description of major aud minor workers and female. Type locality: Sie
Paulo, Brazil, Loeation of type material: Forel Collection at Museum d'Histoine
Natureile, Geneva. Luederwaidt, 1826, Rev. Mus. Paulista 14: 204, Observationg
on biology in Sdo Paule, Brazil. Santschi, 1036, Rev. Ent. Rio de Janeiro 6

210, Further notes, Santschi, 1938, Rev. Ent. Rio de Janeiro 10: 328 Additiona]
records from Brazil, New Synonymy,

Camponoius abdeminalis ssp, fuchsae Forel, 1908, Verh. Zool. bot. Ges. Wien %
4089, Description of major and minor worker and female. Type locality: Sin

Paulo, Brazil. Location of type material: Forel Ceollection at Musenm d'Histoire
Naturelle, Geneva. Luederwaldt, 1926, Rev. Mus. Paulista 14 203, Notes m
biology in Sdo Paulo, Brazil. Santschi, 1936, Rev. Ent. Rio de Janciro 6: 212
Further description. Kusnezov, 1852, Acta Zool. Lilloana, Tucuman 12; 2
Recorded in Argentina. New Synonymy,

Camponotus abdominalis fransvectus Wheeler, 1910, Ann. N. Yoark Acad. Sc. 2
326-427,  Description of major and minor worker, male and female. Type
locality: Harlingen, Texas (as corrected by Creighton, 1950). location of tye
material: Forel Collection at Museum ’Histoire Natarelle, Geneva. Santschi,
1936, Rev. Ent. Ric de Janeiro 6: 213. Indicated closer to esurivas, Creighton,
1950, Bull. Mus. Comp.” Zool. Harvard 104: 546, Correction of type Incality.
New Synonymy,

Camponoius (M) agbdominalis mediopailidus v. laevilatus Santschi, 1922 Ann. Sac
Ent. Belg. " 62: 108-100, Description of worker and femaie. Type locality: S

Paulo, Brazil. Location of type material: Farel
Naturelle, Geneva Borgmeier, 1927, Areh Mus.
Typographical error of laevilatus as lacvitatus,
de Janeiro 6: 200, Further description. N e w

C‘ampogolus (M.} abdominalis F. St. rabidus Santschi,
62 I(IT-IIIH.. Deseription of major and minor workers and female, Type lIocality:
Peruy, Loczltmn.of type material: Santschi Collection at Naturhistorisches Museam,
Basel. Santschi, 1935, Rev. Ent. Rio de Janeira 6: 204, Further deseription o

Collection at AMuscum d'Histoir:

Nacien. Rio de fanciro 290 M
Santschi, 1936,  Rev. Ent. Rin
Synonymy.

1922, Ann, Soc. Ent. Belg

workers, comparison with abdominatis and mediopaltidus, N e w Synonymy

Campm:wtus (Myrn-z’oihrr'x) abdaminalis F. st. depressidens Santschi, 1922, Ann. Soec.
ﬁnt. B‘elg. 62: 107 Descr[ptaun of major and minor workers. Type localily:
aut (;asn;vem_a, French CGuiana, Location of type material: Santschi Collectian
?)t’lrli"iatuqrzl:-ttc&l?cljlegs(g\lu%enm,EHasel. and Museum National Jd'Histoire Naturelle
aris.  Santschi, i ev. Ent. Ri i Pl : :
N Synonymy.’ Rio de Janeiro A: 211, FFurther description.

Camponor]%s (Myrmothrix) abdominalis subsp. romani Wheeler, 1823, Ack. Zool. IE
% '?scr]iph‘(m of worker. Type. locality: Amazonas {Chicago in Rie Japural
U azil. Location of type material: Museum of Comparative Zoology, Harvard
criversity, Cambridge,” Massachusetts, Santschi, 1036, Rev. Ent. Rio de Janeire
6 215, Further description. New Synonym y.‘ ’ '

Camponotys (Tanaemyrmex) abdominalis F,

i i var. fumata Stitz, 1033,  Aitteil, Deuts

Efnti Ges. 4 (5): Deseription of Jwarker, Type locality: Venezueln, lLogatim

et DE material: Unknown. Santschi, 1935, Rev. Ent. Rio de Jangiro 6: 29
Further description. N e w Synonym ¥. o ) T
Campona tﬁznéﬁ{i)s?hdza]?m%iesscff”{?d“"”sf V. defricfus Santschi, 1036, Rev, Ent. R
o : i rption  of major and mino ‘arkers. lity:
Cuevas Vace, Mexicq. Lecation H ar- workers,  Type Incality:
Naturhistorisches Museum, Basel § e \5ypSe ¥ ;lllgtgr;dfﬁ y Santsehl - Callection
Camp?r;;tezﬁo (g{_.)wrgq;fliopam'dus' v. flavobasalis Santschi, 1936, Rev. FEnt. Rio &
Minas  Gerais, H‘;ézﬁesfé‘féf:ggn Ofnfm:{jor worker and female. Type localily
Naturhistorisches Muse'um, }riasel. Ne “}p% yrza(}i?;lir:n ySnntschi Collection &

L g T - L

s o TL L —
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Componotus (M.} abdamr’nar‘r‘s'cupiem ¥. lmisae Santschi, 1936, Rev. Ent. Ri
i?j:mci_ro 6: 21 Description of maior worker, Type local’ity: Rio de Jr;]r?eirlcj)e
Brazil. Lecation  of type material: Santschi Collection  at  Naturhistorisches

Mouseum, Basel. New Synonymy,
Campanstus (M) abdominatis flovidanus v, paramanis 'Semtschi,

A 19386, . . Ri
de Janeiro 6: 214, Description of worker, Type locality: Rev. Ent. Rio

Bella Vista, Panama.

Location of type material: Santschi Collection at Naturhistorisches Museum
Basel, New Synonymy, !
Campopoius  (M.) abdominalis st epistomatys Sanischi, 1936, Rev. Ent, Rio e
Janeiro 6: 208-2009. Desc_ripticm of worker, Type Ioczniity:'Haynz 24, Colombia.
Location of type material: Santschi Collection at  Naturhistorisches Museum
Basel, New Synonymy, '
ramponotus qhdnmfnafr's st. capiens v. missionensis Santschi, 1039, Rev. Ent. Rio
de jaaeiro 10: 328, Despnptinn of worker. Type locality: Misiones, Argentina,
Location of type material; Santschi Collection at Naturhistorisches Museum,
Rasel. Kusnezov, 1952, Acta Zool. Lilloana, Records from

) Tucuman 12: |98,
Argentina. New Synonymy. .

Type material examined. 1. One syntype major
worker labelled, “Essequibo  Smidt, Mus. 1. Lund, Formica
ebdominalis Fabr.” Its measurements are: head width 3.87 mn,
ficad length 3.99 mm, scape length 2.82 mm, pronotum  width
2.24 mm, metatibial length 3.56 mm, Weber's length 4.84 mm,
maximum eye length 0.73 mm, maximum cye width 0.54 mm,
interocular space 2.32 mm, cephalic index 97, scape index 73,
ocular index 74, and pronotum index 58.

2. One holotype worker labelled, “Type; atriceps Sm. Type;
Holotype, B. M. Type Hym. 11.923”. Its measurements are: head
width 3.21 mm, head length 3.48 mm, scape length 2.51 mm,
pronotum width .97 mm, metatibial length 3.17 mm, Weber's
length 3.95 mm, maximum eye length 0.73 mm, maximum eye
width (.58 mm, interocuiar space 2.09 mm, cephalic index 92,
scape index 78, ocular index 79, and pronotum index 61.

3. One holotype worker labelled, “Formica esuriens Smith,
max., Typus; Camponotus abdominalis F.; abdominalis' F. ssp.
esuriens; Holotype B. M. Type. Hym. 11.921”. Its measurentents
are: head width 2.83 mm, head length 2.98 mm, scape length
{anternae missing), pronotum width 1.62 mm, metatibial length
290 mm, Weber's length 3.48 mm, maximum eye length 0.58 mm,
maximum eye width 0.46 mm, interocutar space 1.66 mm, cephalic
index 95, ocular index 80 and pronotum index 57.

4. (a) Three syntype females and three syntype males
labelled “Typus; r. C. stercorarius; C. stercorarius Forel, Guate-
mala (Stoll)”. (b) Three syntype workers labelled “Typus; C.
stercorarius Forel, Guatemala”. (¢) Two syntype workers (one
major and one media) labelled “Typus; C. abdominalis r.
stercorarius For. Perou, Andre; C. stercorarius For. r. bahai’.
It scems that bahai is only a manuscript name. For measurements
see Table 61 and 62.
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TABLE 61 8] ~| 88528 Escnow
- , g e R e e e e
Measurements (mm) and indices of the type material of C. stercorary =
Syntype Females Syntype Mals ~ | B8BRERRYS © g oo
1 2 3 ! 34 T —~nicd—dencsg =8
. idth 0.98 0.81 0
dth 2.67 2.78 2.71 Head wi
Ezzg ]‘:L(rth 294 3,10 302 Head length 1.35 124 13 o 9—, l: g % g “N3 fn" % g Proo
Scape length 255 2.55 2.63 Scape length 178 155 I SRR b L S
Metativial Jength  3.17 325 302 Metatibial length 244 240 24
Weber's length 530 546 522 Weber's length 329 286 33y RO T ST TOr e
Fore femur length 2.51 2.51 2.13 Maximum eye !quth 0.58 0.50 03 o | 0o N ; 2: g ; g XLy
Fore femur width 070 0.66 0.66 Maximum eye width 0.46 039 04 -« .
Maximum eye length 0.85 0.85 0.81 Interocular space 0.81 073 08 §
Maximum eye width 0.66 0.66 0.66 3 R I I F - S
Interocular space Zé')ll 1.9907 19%3 "?73 w | TR INERARR I BICRE SR RS-
Cephalic index i
Scape index 96 92 07 g .
Ocular index 77 77T 8] = - %gggggqg@ﬁggg
Fore femur index 28 26 31 - n R Bl IR RS R
5 | 2
b= Cw el R Bl Sl Sl R T I
TABLE 62 = 3*2- ©| BEONEShIaRegy
. 0=
Measurements (mm) of the type material of C. stercorarius é §E ‘
n - = Bt oomb= o
Syntypes Workers : £ & e | TS SaQ 22 Sa@rmdn
| Mlgor&. ; S =
| ﬂ sy
Head width 1.31 1.28 1.4t G ErIOARR ST oo~
Head length 1.74 1.70 | ki - | EEEneAnTos TR
Scape length 1.97 2,13 pAK! i =
Pronotum width 1.08 1.08 10 ; g
Metatibial length 228 244 280 — - BE8sR3RLs %010 00
Weber’'s length 2.63 2.55 PATIN E RS R S Rl
Maximum eye length 0.50 0.50 03 E
Maximum eye width 0.42 0.4z 3 ® -
Interocular space 0.80 0.85 0%} 5 . =2 n3E28L 2 & E g8
Cephalic index 75 75 ] E mMaNm, N OO
Scape index 150 167 1 5
Ocular index 85 85 Y % b or e do G
Pronotum index 82 85 s5l g — Egggggggdhgr—m
5. {a) Three syntype workers (one major, one media and {[
one minor) labelled “Typus; C. ustulatus Forel, Retalule !
» H . . A2
Guatemala (Stoll)”. (b) Nine syntype workers (five media an BE
four minor) labeiled “Cotypus; C. ustulatus, Retalulen, Guatemah : -5 & g «
(Stoll)”. For measurements see Table 63. : ,:% %na g2 v 5 B
L. . =5 —_ 0 %) =
6. Seven syntypes consisting of onc female, two majors % 5 - = qE" - = .E,g-g N
one media and three minors labelled “Typus; C. abdominalis v ] E &2 E:‘é{; z E?é e 2
mediapollidus, Dibulla, Columbia (Lallemand)”, For measurement 1 A § g E%g TEE &5 5
see Table 64, ; TrRiEes=5888a
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TABLE 64

Hashmi, Revision of Subgenus

Measurements (mm) and indices of the type material of
C. mediopallidus from the Forel Collection

Syntypes

Female

Minors
2

Media

Majors

=t
—
yp]

Head width
Head length
Scape length

1.81
217
2.44
1.39
271
317
0.54

1.86
217
240
1.55
2.71
3.21
0.58

1.51
2.01
2.36
1.28
2.67
2.98
0.50

2.51
2.79
2.48

3.56
3.75
2.59
217
3.33
4.64
(.54

3.79
3.91
2.82
228
3.13
4.49
0.73

Head width
Head length
Scape length

-
—
3p]

0
13
I

o
o™~
o

Metatibial length

1.74
2.67
3.56
0.62

Pronotum width

u7
=t
o)

Weber's length

Metatibial length
Weber's length

32

2

Fore femur length
Fore femur width

0.81

Maximum eye length
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7. {a) One syntype female labelied “Typus; Costa Rica,
Great Island (H. Nepperschmidt leg.) ded. 30. IIL 1895.; C.
obdominalis . costaricensis For.” (b) Three syntype workers
(one major, one media and one minor) labelled ““Typus; C.
abdominalis F. v. costaricensis, Golfo Duice, Costa Rica (Pittier) ",
For measurcments see Table 65,

TABLE 65

Measurements (mm) and indices of the type material
of C. abdominalis costaricensis

Syntypes

Major Media Minor Female

Head width 3.10 244 143 Head width 3.01
Head length 320 271 190 Head length 3.17
Scape length 277 263 224 Scape length 27
Pronotum  width 1.97 1866 1.12 Metatibial length 3.40
Metatibial length 3.10 286 248 Weber's length 4.95
Weber's length 3.64 348 279 Fore femur length 2.59
Maximum eye length 0.66 0.62 0.50 Fore femur width 0.73
Maximum eye width 046 039 062 Maximum eye length (.85
Interocular space 190 147 093 Maximum eye width  0.62
Cephalic index G6 90 75 Interocular space 2.17
Scape index 80 108 156 Cephalic index - 95
Ocular index 82 75 77 Scape index 90
Pronotem  index 64 68 78 Ocular index 73
Fore femur index 28

8. (a) One female syntype labelled “Typus; C. abdominalis
r. cupiens, S. Paulo-Brazil (lhering)”. (b) Two syntype minor
workers labelled “Typus; C. abdominalis r. cupiens For., Type,
S. Paulo, Brazil (hering)”. For measurcments see Table 66.
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TABLE 66
¢ mm) and indices of the type mat_eria! of
Me'asz‘fercrzl;g;izi.fzalis)crtpiens from the Forel Collection
Syntypes
Minor Workers Female
1 2
i 1.62 1.47 Head width 3.9
E:zg i‘:;{g?h 2.00 1.86 Head length 3%
Scape length 2.40 2.36 Scape. !ength 2.63
Pronotum width 1.20 1.20 Metatibial length 3.4D
Metatibial length 2.67 2.51 Weber's length 5.60
Weber's length 3.02 2.79 Fore femur length 2.5
Maximum eye length 0.50 0.50 Fore femur width 08l
Maximum eye width 0.42 0.42 Maximum eye length 08?
Interocular space 1.08 0.97 Maximum eye width 0.60
Cephalic index 78 79 Intemcula_r space 24
Scape index 148 160 Cephalic index 0
Ocular index 85 85 Scape index 80
Pronotum index 74 Bl Ocular index T
Fore femur index K}

9. (a) One male labelled “Cotype, C. abdominalis r. fuchsu
S. Paulo, Brazil (lhering)”. (b) One female and two minor
workers labelled “Typus, C. abdominalis F. r. fuchsae For., §,
Paulo, Bres. (lhering)”. (¢) Two majors and four minors labelld
“Cotype, C. abdominalis F. r. fuchsae For. S. Paulo, Brs
(Ihering)”. For measurements of workers only sce Table 67.

TABLE 67

Measurements {mm) and indices of the type material
of C. aebdominalis fuchsac

Syntype Workers

Majors Minors

1 2 1 2 3 4 5 6
Head width 337 352 186 171 162 1,74 100 W
Head length 348 364 213 209 1.03 205 213 2
Scape length 204 298 236 228 228 240 232 20
Pronotum width, 2,13 201 1.32 124 124 132 132 13
Metatibial length 333 348 277 263 252 267 252 M
Weber’s length 418 406 294 290 2.86 204 313 2
Maximum eye length 070 073 054 058 054 054 054 05
Maximum eye width 054 054 046 042 042 042 042 0
Interocular space © 205 209 112 112 1.01 108 116 LI
Cephalic index 97 97 87 83 B4 85 §9 ¥
Scape index 87 85 127 131 140 138 122 1%
Ocular index 78 74 86 73 78 78 78 W

Pronotum index 63 57 T 71 76 15 69 P

B e

B —

B
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10. One major, one media and one minor syntype workers
labelied “Cotypus; C. abdominalis . transvectus Wheeler;
Escuinapa, Sinaloa, Mexico, (J. H. Batty)”. For measurements
see Table 68.

TABLE 68

Measurements (mm) and indices of the {ype material
of C. abdominalis fransvectus

Syntype Workers

Major Media Minor
Head width 3.87 2.24 1.58
Head length 3.60 2.55 1.93
Scape length 2.82 2.67 2.28
Pronotum width 217 1.62 1.16
Metatibial length 3.29 2,77 2.40
Weber's length 4.26 3.40 2.98
Maximum eye length 0.73 0.62 © 0.54
Maximum eye width 0.54 0.46 0.42
Interocular space 2.36 1.39 0.97
Cephalic index 107 88 82
Scape index 73 119 144
Ocular index 74 75 78
Pronotum index 56 72 73
I, One female and three workers labelled “Type; Sao

Paulo (Jofio Lima), XII. 1920; Camponotus abdominalis v.
laevilatus Sant,” For mecasurements see Table 69.

TABLE 69

Measurements (mm) and indices of the type material
of C. mediopallidus v. laevilatus

Syntypes
Majors Female
1 2 3

Head width 3.25 344 368 Head width 2.90
Head iength 3.56 379 399 Head length 3.21
Scape length 267 260 271 Scape length 2.44
Pronotum width 1.8  2.01 220 Metatibial length 3.10
Metatibial length 340 340 349 Weber’s length 5.26
Weber's length 414 414 464 Fore femur length 2.55
Maximum eyé length 0.73 070 077 Fore femur width 0.77
Maximum eye width 0.58 054 0.08 Maximum eye length 0.81
Interocular space 205 244 228 Maximum eye width  0.62
Cephalic index g1 91 97 Interocular space 2.05
Scape index 82 75 74 Cephalic index 90
Ocular index 79 78 75 Scape index 84
Prodotum index 58 58 60 Ocular index 76
Fore femur index 30
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12. One worker labelled “Type; Bréf,i[, Rio de Jan‘ui,-(,, P
Germain, 1883; Camponotus abd{mm.zul.'s Fal.)... | ;\.‘ La[,)’mra;
Camponotus (Myrmothrix) abdominalis v, luisac ba'nf)s: It
measurentents are: head width 3.20 mm, _hmd Ivnglh. ‘.S..._a t,
scape length 2.59 mm, pronotum width I.SE)I mim, metatibial [C”gth
3.10 mm, Weber's length 3.68 mm, maxmmum cye fenesth 0.7
mni, maximum cye width 0.58 mm, intcr.ncular f&pﬂCc 2.01 iy,
cephalic index 99, scape index 81, ocular index 83, and prongy,,
index 58.

13. Two workers labelled “Perou; Camponetus abdomipgj
v. rabidus Sants.” For measurcments sce Table 70.

TABLE 70

Measurements (mm) and indices of the type material
of C. abdominalis rabidus

Syntype Major Weorkers

1 2
Head width 3.13 267
Head length, 3.63 306
Scape length 2.27 261
Pronotum width 2.13 178
Metatihial length Missing KA
Weber's length 4.26 304
Maximum eye length 0.656 (.46
Maximum eye width 0.50 .36
Interocular space 2.00 |50
Cephalic index 86 &
Scape index 72 M
Ocular index 76 il
Prenctum index 68 £7

14. Four workers labelled “Type; Museum Paris, Guyak
I-[aut—C:}rsevcnne, F. Geay 1898; Camponotus  abdominalis s
depressidens Sant.” For medsurements see Table 71,

b
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TABLE 71

Measurements (mm) and indices of the type materjal
of C. abdominalis st. depressidens

Syntype Major Workers
2

3 4
Head width 3.40 294 3.83 406
Head length 3.56 3.29 3.99 . 4.14
Scape length 2.44 2,52 2.55 2.63
Pronotum width 1.93 1.86 2.24 2.36
Metatibial length 3.00 2.50 3.33 3.44
Weber's length 3.71 3.68 4.26 4.41
Maximum eye length 0.62 0.66 0.74 0.77
Maximum eye width .54 0.50 0.58 0.58
Interocular space 2.01 1.74 . 2.36 2.48
Cephalic index 96 89 96 a8
Scape index 71 85 67 65
Qeular index 87 76 79 75
Pronotum index 57 " 63 59 58

15. One syntype worker labelled “romani; Rio Japura;
Amazone, (Roman); MCZ Cotype 21563". Its measurcments are:
head width 2.59 mm, head length 2,90 mm, scape length 2.36
mm, pronotum width 1.62 mm, metatibial length 2,98 mm; Weber's
length 3.40 mm, maximum eye length 0.62 mm, maximum eye
width 0.50 mm, interocular space 1.58 mm, cephalic index 89,
scape index 91, ocular index 81, and pronotum index 63.

16. Two workers labelled “Type; Mexique (Hagmann); C.
abdominalis v. mediopaltidus F. Forma (Hagmann); C. abdominalis
floridanus defrictus Sant.” See Table 72 for measurcments.

TABLE 72

Measurements (mm) and indices of type material of
C. abdominalis floridanus v. defrictus

Syntype Workers

Major Mineor
Head width 3.79 1.90
Head length 3.87 2.40
Scape length 2.94 2.77
Pronotum width 228 1.55
Metatibial {ength 3.68 2.90
Weber's length 4.52 2.94
Maximum eye length 0.81 0.66
Maximum eye width .62 0.50
Interocular ‘space 2.36 116
Cephalic index 08 79
Scape index 77 104
Ocular index 76 76
Pronotum index 60 : - 82

Studia Ent. E2442 7
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17. One female (gaster missing) and four workersl IabL‘]led
“Type; Minas Gerais, (E. Luja); Camp. abdominalis mediopallig,,
For: v’. flavobasalis Sant.” See Table 73 for mcasurements,

TABLE 73

Measurements (mm) and indices of typ_e material
of C. mediopallidus flavobasalis

Syntype Workers

Major Media Femgle

1 2 3
Head width 3.60 3.79 369 240 Head width 321
Head length 3.60 3.68 3.64 263 Head length 395
Scape length 259 263 261 259 Scape length 2.7
Pronotum width 217 224 220 1.70  Metatibial length Hind legs
MISSn
Metatibial length 313 321 3147 298  Weber's length 5.4gg
Weber's iength 4.26 4.18 422 349  Fore femur length 271
Maximum eye length 073 0.77 0.75 0.62 Fore femur width 077
Maximum eye width 058 0.58 0.58 0.50 Maximum eye length 085
Interocular space 224 220 222 147  Maximum eye length 08
Cephalic index 100 103 101 ot Interacular space 213
Scape index 7272 72 108 Cephalic index ]
Ocular index 9 95 77 81 Scape index 84
Pronotum index 60 39 59 71 Ocular index 68
Fore femur index 28
18. Three workers labelled “Typus; Panama City, Bella
Vista, G.C. Wheeler; C. abdominalis esuriens Sm.; C. abdominalis

floridanus v. panamanus Sant.” For measurements sce Table 74

TABLE 74

Measurements (mm) and indices of the type material of
C. abdominalis floridanus panamarnius

Syntype Major Workers
2

Head width 3.48 3 63 ”;07-’
Head length 3.56 7{22 3.0
Scape length 2,71 Eg‘q') 2.5
Pronotum width 2.05 2.(]:1 ;.85
Metatibial length 3.13 ';'2— ' '%‘U?
Weber's length 3.87 7{(}3 3.6
Maximum eye length 0.74 074 0f2
Maximum eye width 0.54 ()‘5; [).50
Interocular ‘space 2.17 Y Ib“'2
Cephalic index 08 324 05
Scape index 78 0] ‘iﬁ
Ocular index 74 L ;1
Pronotum index 50 7 l

e ——— ———T———— e
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19. One syntype worker labelled “Type; Colombien Hyoz
26; Camponotus abdominalis epistomatus Sant.” Its measurements
are: head width 3.87 mm, head length 3.75 mm, “scape length
{anfenna missing), pronotum width 2.48 mm, metatibial length
326 mm, Weber's length 4.45 mm, maximum eye length 0.73
mm, maximum eye width 0.54 mm, interocular space 2.40 mm,
cephelic index 103, ocular index 74, and pronotum index 64,

20. Two syntype workers labelled “Type; Argentina Mis.
ignazy, (Dr. Goetsch); Dr. F. Santschi det. 1938 Camp. (M.)
abdominalis st. cupiens For. v. misionensis Sant.” It appears that
the name misionensis has been added on the label which was
originally of cupiens. See Table 75 for the measurements.

TABLE 75

Measurements (mm) and indices of the type material of
C. abdominalis st. cupiens v. misionensis

Syntype Workers

Media Minor
Head width 2.77 1.55
Head length 3.13 1.86
Scape length 2.36 1.90
Pronotura width 1.85 i.16
Metatibial length 2.67 2.40
Weber's length 3.87 2.86
Mazimum eye length 0.62 0.50
Maximum eye width 0.50 0.39
lnterocular space 1.90 1.01
Cephalic index 88 83
Scape index 86 122
Ocular index 81 77
Pronotum index 63 75

Localities from which the specimens have
been examined. Under each country the first name is the
fiame of the locality and in parenthesis the name of the collector
followed by the location or source of material in capital letters.
Argentina: Colin (J. Daguerre: USNM); Caroline, Misiones (N.
Kusnezov: USNM, KEMPF); Chaco (H. L. Parker: USNM);
Chaco de Santiago del Estero, Rio Salado (Wagner: PARIS);
Delicia, Misiones (A. Kovacs: AMNH); Eldorado, Mision?s. (A.
Kovacs: AMNH), (N. Kusnezov: KEMPF); Loreto, Misiones
(N. Kusnezov: MIGUEL, KEMPF); Roque S. Pefia, Chaco (N.
Kusnezoy KEMPF); Iguazi, Misiones (Goetsch: SANT).
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Bolivig: Ivon, Beni (W. M. Mann: USNM); Esp!a,' Rio By
Boliv. (W. M. Mann: USNM); Rurrenabaque, Bcﬂ_l .(W, M
Mann: USNM); Yapacani, Santa Cruz (J. D. (Eand—la. MCZ);
Rioc Grande a Santa Cruz (Lizer et Decitong: SAN I"Z. Brogy.
Barbosa, S. P. (J. Diniz: KEMPF); Campos do Jorddo, § p
(Anonymous: KEMPF); Agudos (W. W. Kempf), (]. J(illllSCl]Gr;
KEMPF); Ubatuba (P. C. Montouchet: KEMPF, ({U]AM);
Lapa, S. P. (A. Carvalho: KEMPF); Caraguatatuba, b.‘P_ (I
Bastos: KEMPF), (Anonymous: KEMPF, GUIAM);‘LUIQQQO
Campos Seabra, Barueri, S. P. (K. Lenko: KEMPF); Guarati,.
gueta, 8. P. (Hug. Back: KEMPF); Venceslau Braz (Yamashita.
KEMPF); Sdo Paule (J. Lima: SANT); ltanhacm, S. P, (Spig:
KEMPF); Sdo Paulo (W. W. Kempf: KEMPF), (Ihcring:
FOREL); Rio Claro, §. P. (W. E. Kerr: KEMPF); Orlandi,
3. P. (K. Lenko: KEMPF); Mun, de¢ Iporanga, S. . (Lenkg
and Reichart: KEMPF); Rio Grande, S. P. (Wacket: KEMPF),
(H. V. lhering: KEMPF); Pedreiras, S. P. (Schwcebel: KEMPF);

Ypiranga (Hahesdenwoods: SANT), (V. Thering: FOREL),
Campinas, Goyas (Schwarzmaier: KEMPF); Sio Patricio, Go.
(H. Reichardt: KEMPF); Anapolis, Go. (W. W. Kempf:
KEMPF); Trindade, Go. (Schwarzmaicr: KEMPEF), (Forel:

FOREL); Catalio, Go. (W. W. Kempi: KEMPF); Faz Ca
choeirinha Jatai, Go. (Anonymous: KEMPF); Brasilia D. F. (1.
3. Lopes: KEMPF); Rio de Janeiro (H. S. Lopes: KEMPF),
(A. Goeldi: FOREL), (P. Germain: SANTY}; Bahia (Anonymous:
FOREL), (Felder: MAYR); Utiariti, Rio Papagaio, MT. (Lenko
and Percira: KEMPF); Chapada, MT. (Frei Canuto: KEMPF);
Mendes, Tres Lagoas, MT. (Jose: KEMDPF);
Goeldi: FOREL); Benjamin Constant, Amazonas (K. Lenko:
KEMPF); Manaus, Amazonas (K. Lenko: GUIAM, KEMPF)
Manaus (H. A. Beatty: USNM); Manaus to Itacoatiara, Am#
zonas (W. L. Brown: MCZ); Ponta Negra N. of AManass
Amazonas (W. L. Brown: MCz); Marianil, Rio Branco Ri
Manaus M (Ww. L, Brown: MCZ); Manaus {(Mann and Baken
MCZ); Para (W. L. Brown: mCz), (W. M. Mann: USNM,

MCZ), (A. Goldi: FOREL); Independéncia, Parahyba (Man
and Heath:USNM); Monte Alegre,

TAZRW) ; Benevides, Para (Gounelle:
Pard (Gounelle: PARIS); Utinga, Belém, Para (Oliveira ant
Wygodzms‘ky: MCZ); Pirelli Plantation, Para
MC?); Utinga, Belem, Parg (P. F. Darlineton:
Pard, Reserva Guama (K. Lenko- ' Sa

Amazonas (A

Pard  (Rcichensperger:
PARIS); Marco da Légud

{ Ananymeus:
NICZ); Belém
KEMPF); Santarém (Anoif

)
}
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mous: BM); Rio Madeira (Mann and Baker: MCZ, USNM);
Porto Velho, Rio Madeira (Mann and Baker: USNM); Unido
Ric Madeira (W. M. Mann: USNM); Rio Grande do Norte
(Fietcher: MCZ); Ceard-Mirim, Rio Grande do Norte (W. M,
Mann: USNM, MCZ); Baixa Verde, Rio Grande do Norte (Mann,
J. Mitchel); Ceard (Roche: FOREL); Baturits, Ceara (Anony-
mous: AMNH); Parand, Rio Negro (Reichensperger: SANT);
Serra do Navio, Terr. Amapa (K. Lenko: KEMPF, GUIAM)Y;
Salvador, BA., (W. W. Kempf. Becker: KEMPF); Salvador (N.
L. H. Krauss: USNM); Corupa, St. Cath. {A. Maller: AMNH);
St Cath. (Anonymous: MAYR, FOREL); Barro Alto, Est. Minas
(José Blaser: MCZ); Monte Alegre (Reichensperger: SANT);
Bagola (Leidig: MAYR); Minas Gerais (E. Luja: SANT);
Brasilien (E. Andre: PARIS); Natal (W. M. Mann: MCZ);
Xingu, Matto Grosso (Alvarenga and Werner: KEMPF); Recife,
Pa. (Borgmeier: KEMPF); Quissamd (Bolameiol: SANT);
Unknown (Anonymous: MAYR); Unknown (E. Andre: PARIS).
British Honduras: Belize (N. L. H. Krauss:USNM); Manatce
(] D. Jonson: AMNH); Tegucigalpa (F. ]. Dyer: AMNH,
USNM); La Ceiba (F. J. Dyer: AMNH); Stann Greek Rd. (Robin
Andrews: MCZ); Progreso (D. Bates: MCZ); Begque Viejo
{Stanton: MCZ); Unknown (Stadelmann Sulirana: MCZ). Co-
lombia: Magdalena (H. Y. Gouldman: USNM), (Gallegon:
USNM); Don Diego (Forel: OXFORD); S$t. Antonio (Forcl:
OXFORD, FOREL); Rio Porce (N. A, Weber: WEBER); Nolken
{Anonymous: MAYR); Rio Frio (Geo. Salt: MCZ), (Darlington:
MCZ); Dibulta (Laltemand: FOREL); St. Cruz, St. Marta
(Anonymous: FOREL); St. Antonio, Nevada (Forel: FOREL);
Sierra’ Nevada, Santa Marta (Anonymous: SANT); Hayoz 26
(Reichensperger: SANT). Costa Rica: Crosi, altitude M 1200
ft (A, Alfro: USNM); Tilara (A. Alfro: USNM); Santa Clara
(A Alfro: WEBER), (G. C. Wheeler: SANT); Matina (A.
Alfaro;  WEBER); Perganda (Anonymous: MCZ); Halleivla
{Anonymous: MCZ); Navarro Faro (W. M. Mann: USNM);
San josé¢ (F. Nevermann: USNM); La Fuente (A. Alfaro: MCZ),
(Anonymous: WEBER); Hamburg Farm (C. P. Dodge: MCZ);
Turrialba (R. Andrews: MCZ); Port Limon (W. M. Wheeler:
MCZ); Tres Rios (Anonymous: USNM), (F. Nevermann: USNM};
San Jose (Dr. Nauck: [AZRE), (W. M. Wheeler, A. Alfaro and
L. Hare: MCZ); Guapiles (F. Nevermann: USNM); Great Island
(H. Nepperschmidt FOREL); St. Jose (Biolley: FOREL); Golfo
Dulee, Pittier: FOREL); Unknown (Hoboken: USNM); Unknown
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(Anonymous: MAYR); Unknown (Tonduz: FOREKL)'K.CI_Ib“-'
Cayama (E. A. Schwarz: USNM); Unknown M. . I8tiu
USNM). Ecuador: Gualaquiza (W. YOI’I. Nageu: MCZ); Macor,
(T. Townsend: MCZ}). French Guiana: Env. d¢ St GCUFges
Oyapock (F. Geay: PARIS); Guanaby (F. Geay: PARIg),
Riviere Lunier (F. Geay: PARIS); St. Jean du Maroni (p
Benoits: PARIS); Haut. Casevene (F. Geay: PARI.S); Unknowy
(R. Benoist: PARIS). Guatemala: Guatemala City (Wheele,
AMNH), (Stoll: FOREL); Escuintla (Wheeler: AMNH); Dep
Solola, Pacific slope 3000" (Anonymous: AMNH); Retatuly
(Stoli: MAYR, FOREL); Antigua (Stoll: FOREL); Capetillo by
Ratiqua (Stoll: FOREL). Guyana: Kurupung (H. O. Lang,
MCZ); Matapa Falis (8. C. Crawford: MCZ); Cuyuni, R. (W
J. Laudrre: MCZ); Mazaruni R. (R. E. W: MCZ); Forest Stimt
R. Mazaruni 284 (N. A. Weber: WEBER); Jaov, Island (W,
M. Wheeler: MCZ); Essequibo River, Near Akarnukrz Rapids
(W. G. Hussler: AMNH); Courantyne, R. (N. A. Weber:
WEBER}); Georgetown (N. A. Weber: WEBER), {Anonymous:
FOREL); New River (]. Myer: WEBER); Tukeit (Anonymous:
AMNH); Kartabo (W. M. Whecler: AMNH, MCZ), (5. C
Crawford:MCZ); Haut Carsevenne (F. Geay: PARIS); Weratnul
(W. J. Laudrre: MCZ); Hills Estate (S. C. Crawford: MCZ);
Paxerampa Mt. (M. ]. Laudrre: MCZ); Bartica Dist, {(E. Emerson:
MCZ); Fort Marie Curacao (Vermount: MCZ). Honduras
{Spanish): Copau, (P. Richand: AMNH). Mexico: Escuinapa,
Sinaloa (]J. H. Batty: AMNH, FOREL); San Luis Potosi (W.
S. Creighton: CRTN); Tusapan (G. C. W. Clenolon: AMNH);
Manzanillo, Colima (Townsend: AMNH); Chamecla, Bay (Ano-
nymous: AMNH}); Acapulco Anonymous: AMNH); Itzimna,
Yucatan (J. C. and D. Pallister: AMNH); Tehuantepee, Qaxace
(T. MacDougal: AMNH); Finca el Mirador, Huatusco, V. C
(Wegner: AMNH); Jesus Carranza V. C. (M. Guerra: AMNH);
Palo.manes, Oaxaca, Mex (Petrunkevitch: AMNH); Pergande,
Tepic (Anonymous: CAS); Mazatlan (G. R. Wilson: CAS):
Magdalena I, Tres Marias (Keifer: CAS); Vera Cruz (J. Camelog:
giglﬂi}l'(%A::]‘R-OS;; MCZ); Cuevas Vaca (W. M. Wheeler
Chilpancin )i Motzorongo, V. C. (H. Osborn: USNM);
g0 (Anonymous: AMNH); Huascatojal (W. M. Maon:

USSNM)? Mor Acafilapa (Fiint Andortiz: USNM); Cordobs
é”ﬁ:::‘ Tﬁé?&ﬁ AnMdX; P.ARIS)’_ {Anonymous: FOREL)
Perganda (E Xndre-. PA VS o Mexeo (Wheeler: . MAYRY
' : RIS}; Cuernavaca (W. M. Mann, N
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Krauss, E. G. Smyth: USNM), (Wheeler: FOREL)Y; Orizaba
(Anonymous:  FOREL); Muadoo (Ross: FOREL); Unknown
(Petrunkevitch: AMNH), (Ross: FOREL). Nicaragua: Chontal
(Janson: USNM); Managua (Rene: USNM); Unknown (W.
Fluck: AMNH). Panama: Panama {J. Beaumont: MCZ); Barro
Colo. Is. C. Z. (G. C. Wheeler, W. C. Allee: MCZ); (Zetek:
USNM}), (G. C. Wheeler: SANT); Bella Vista (G. C. Wheeler:
SANT); Mt. Hope Nr. Colon, C. Z. (Wheeler: MCZ); Taboqilla,
I Panama (W. M. Wheeler: AMNH); Otoque, 1., Panama (W.
M. Wheeler: AMNH); Ancon, C. Z. (1. Melino: USNM}); Pedro
Miguel, C. Z. (C. H. Ballow: USNM); Rocknella (R. C. Shannon:
USNM}; Gamboa, C. Z. (E. ]. Hambleton: USNM); Aqua Clara
Res. Fort Davis, C. Z. (G. C. Wheeler: SANT); Changuinola
Is. {G. C. Wheeler: SANT); Unknown (C. F. Davis: AMNH).
Paraguay: San Bernardino (K. Fiebrig: 1AZRAW). Peru: Avispas,
Madre de Dios (Pena: MCZ); Middle Rio Ucayali (H. Bassler:
AMNH); Lower Rio Huallaga (Anonymous: AMNH); Perou
(Andre: FOREL), (]. de Gaule: SANT); Chiclayo (Anonymous:
FOREL); chanchamayo, Anashirone R. (C. A. Portocarrero:
KEMPF). Surinam (= Dutch Guiana): King Fred Falls, Courentye,
R. Surinam (N. A. Weber); Izmal Yucatan (G. F. Gaumer:
USNM}; Unknown (A. Revne: USNM); Unknown (Anonymous:
USNM}); Unknown (E. Andre: PARIS); Unknown (W. M.
Wheeler: MCZ). Trinidad: Trinidad (Wheeler, Thaxter and N.
Weber: MCZ); Port of Spain (R. Thaxter: MCZ); (H. Busck:
USNM); Great Falls (R. Finzi: MCZ); St. Augustine (Darlington:
MCZ}, (N. A. Weber: WEBER); Mayaro Bay (N. A. Weber:
WEBER}); Arina-Blanchissguse, B. D. (N. A. Weber: WEBER):
Salybia Bay, East Coast (N. A. Weber: MCZ); Mt. St. Benedict
(N. A, Weber: WEBER); Arrua Forest, Reserve S. of Flacina
(N. A, Weber: WEBER); V. Fitzgerald (N. A. Weber:
WEBER); Maracas Valley (Fitzgerald D. J.: WEBER); Nariva
Swamp (N. A. Weber: WEBER); Gasparee Is. Pt. Baleine (N.
A Weber: WEBER); Guif of Paria (N. A. Weber: WEBER);
Annandale Estate, Curanana Bay (N. A. Weber: WEBER);
Teco (H. M. Rahwer: USNM). United States: Paraside, Key
{(W. M. Wheeler: MCZ); St. Mary's Georgia (Bangs: MCZ);
Lakeland, Ga. (A. H. Beyer: MCZ); Henderson R. Marco Collin
Co (G. Fairchild: MCZ); Brunswick (Anonymous: MCZ); Albany,
{ia, {S. 0. Hill: MCZ); Florida (M. Tread: FOREL}; Florida
(Pengande: FOREL), (P. B. Kannowski: PBK); (ainsville,
Fla. H. L. Krauss: USNM); Miami, Fla. (W. H. Sligh: USNM);
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Lagona Madre 25 mi S. E. of Harlington, Texas (Dctt:;;: li.S-NMh
Brgwnsville, Texas (F. C. Bishop: USNM), “(13!.1\1 .'["‘ltcht?];
USNM); Hamlin Grera, Texas {Anonymous: [.be )C,] ,_aR.Fe”a:
Texas (W. S. Creighton: CRTN). Ven(’zup.'n.‘ .(1:ra ;\!) BW' E
S. Felipe (F. A. Mcciure: USNM); Caracas (\. . ; allop:
USNM); Cuautla (E. G. Smyth: USNM); .f\:.lrns\it;[;n (E,
Poirier: PARIS); Orinoco Delta (N. A. \V(:‘h(.‘l‘. | BER);
Caicara Riv. Orinoco (G. K. Oheric: AI.\ANH); ‘bararc (F. Geay.
PARIS, SANT); Unknown (H. Pittier: USNM); Unknoyy
(Anonymous: USNM).

‘Ma'jor worker. General body cnlurluxtrcmcly v:trighle;
in type specimen head and alitrunk deep brownish black; mandibles
deep brown; scape black; coxac, trochaanters, h'asnl part of
femora and gaster yellowish, making contrast with head apg
a]ifrunk; tibiae and tarsi reddish. Mandibles with six teceth, apical
tooth longest; scape punctate, basal 1/3 narrow; frontal margin
of clypeus, lower genac and mandibles shiny; clypeus notehed
in middle. Frontal carinae clevated, frons with 64 & hairs; scape
with suberect hairs all over, front side with 24 |- hairs; pilosity
though prominent on frons, denser on occipital angles; clypeus with
14+ hairs, lower genae with 5-6 short, suberect bristle-like hairs
measuring about 1/4 length of hairs on frons: area inmediately
surrounding compound eyes devoid of hairs; thickest pilosity on
pronotum; tibiae and tarsi bearing long hairs all over. Propodeun
indistinctly demarcated into subequal base and declivity; scale
convex in front, concave bhehind, narrow at base, expanded above
with rounded margins, margins entirc not cuf dorsally. Gaster
ovate, shiny, very finely punctate, smooth in appearance, cach
segment bordered with golden yellow band; pilosity  maoderat,
aumber of hairs 274 on second gastric scement; puhescentt
whitish, beneath pilosity, suberect and rather curved in middle

Media worker. General body color varying from pal
yellow to completely black; head and  gaster sometimes  deep
blackish . brown, scale ang alitrunk  light brown; coxac an
trochanters pale yellow; femora, tibiace and tarsi brownish. Head
longer than broad with parallel to slight
six-toothed, glossy, smooth, often with scattered punctures; scap
slender, usually of uniform thickness, sometimes stightly thickened
‘towards apical end. Pilosity moderately thick, crcct\and yoljowish

Gastric segments bordered with blackish or yellow or both lackish
and ycllowish bands:

ly convex sides; mandibles

Fig. 10, A.
warker, £ §
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1mm

Ca tus  (Myrmothrix) abdominalis. . i
front view of r{fg:ézoﬂf mgjojr worker. B. lateral view of alitrunk of mimr
ront view of head of media worker. D. front view of head 'of -mifor worker,
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Minor worker In specimens rcsemblilng thc_ tYPC:_hL‘_ad
deep dark brown; frons, vertex and area 1mmcdlate!}i insige
compound eyes deep blackish brown;' s‘cape deep brf)wln, C())fae:
Trochanter's and femora yellowish, tibiae and tar§1 ’T()\'Vﬂl§h;
gaster yellowish, Head narrow posteriorly, lateral margins 'appearmg
parallel in front view, occipital margin shallowly and triangularly
emarginated, occipital angles broadly rounded, r'mt pronoungeq,
Scape cylindrical, of uniform thickness, except slightly thickengg
towards apex, maximum thickness of about 0.15 mm, length 1‘,3
times the length of head from antennal fossa to occipital margin,

Compound eyes

oval,

slightly  wider

posteriorly,

narroweg

anteriorly, Lateral margins of head with 12-15 prominently visible
hairs, gular area with only a few hairs; pronotum \Ylt‘h long
pilosity and scattered pubescence; coxae, trochanters, tu!nac and
tarsi with long yellowish hairs all over; yellow or blackish band
on each gastric segment preceded by a row of yellow hairs;
pubescence on gaster ycllow, not appressed, rather slightly raised,
Mesonotum and metanotum compressed behind; scale thick with
margins entire; gaster ovate.

Statistical Analyses

Since this species is very widely distributed and shows a
tremendous amount of variation, a random sample of workers
has been used for the analyses (Tables 76 through 83).

Range, mean,

Results of MSDCC.

TABLE 76

standard deviation and variance of various

body measurements (mm) and indices in C. abdominalis
Variable Statistic Minors Medias Majors
n = 103 n = 30 n = 10
1. Head width Range 1.08-1.85 166251 24448
Mean 1.45 2.04 3,]9
3.1:)._ 0.16 .22 (.40
ariance 0.02 0.05 0.2
2. Head length Range 1.51-2.32 201282 27144
Mean 1.86 2.36 3.37
S.D. 0.16 0.22 0.4
Variance 0.02 0.05 0.0

~ -
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TABLE 76 — Continued
Variable Statistic Minors Medias Majors
n = 103 n = 30 n = 101
3. Scape length Range 1.93-2,90 2.00-2.86 2.13-3.02
Mean 2,28 2.48 2.63
S.D, 0.17 0.15 0.17
Varjance 0.03 0.02 0.03
. Pronotum width Range 0.93-1.55 1.20-1,74 1.59-2 44
Mean 1.18 1.49 1.96
S.D. 0.11 0.14 0.22
Variance 0.01 0.02 0.05
. Metatibial length Range 1.82-3.06 2.27-3.17 2,27-3.83
Mean 2.46 2,76 3.13
S.D. 0.21 0.20 0.29
Variance .04 0.04 0.08
. Weber's length Range 2.27-3.37 2.94-3.75 3.17-4.76
Mean 2,77 323 3.88
S.D. 0.22 0.21 0.37
Variance 0.05 0.04 0.13
7. Maximum eye length  Range 0.43-0.58 0.50-0.70 0.54-0.85
Mean 0.51 0.59 0.68
S.D. 0.03 0.04 0.06
Variance 0.00 0.00 0.00
. Maximum eye width Range 0.35-0.66 0.39-0.50 0.42-0.73
Mean 0.42 0.46 0.53
S.D. 0.04 0.03 0.05
Variance 0.00 0.00 0.00
9. Interccular space Range 0.77-1.24 1.04-1.55 1.47-2.51
Mean 0.94 1.26 1.96
_S.D. 0.00 0.14 0.29
Variance 0.01 0.02 0.08
. Cephalic index Range 54-03 80-94 85-107
Mean 78 86 94
5.D. 4.30 3.44 3.87
Variance 18.48 11.86 14,97
. Scape index Range 120-183 094-143 65-108
Mean 158 122 83
S.D. 14,76 13.44 .00
) Variance 217.79 180.80 81.08
. Ocular index Range 71-113 72-87 59-136
Mean 82 78 78
S.D. 5.84 3.84 8.18
Variance 34,12 14.72 66.90
- Pronotum  index Range 66-114 61-85 54-70
Mean 82 73 62
S.D. 5.81 4.55 3.28
Variance 33.75 20.77 10.74
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Results of DISCAN.
TABLE 77
: i i f nine variables (see tahle 83) I_nr total
Cosr;ggféori—mniti::rs:) medias and majors of C. abdeminatis*

Variables 12 3 4 56T %
1 1.00

2 . 099 1.00 :

3 091 080 100

4 097 096 . 0.90 1.00
"5 092 091 0.86 (.89 1.00 _

6. 096 097 089 0.94 0.90 1.00

7 0.90 091 082 080 085 0.02 1.0%)

8 089 . 083 084 089 082 083 O8H 1.00
" g 000 091 091 086 091 0066 ORD 08 10

C* (n = 234).

TABLE 78

Discriminant analysis of minors, medias and majors of C. ahdominalis

. Classifications using the Predictor Variables
Actual Groups e

‘ ‘ Minors Medias Majors
Minors ‘ 04 (l_ 0 o
Medias 3 27 0
Majors 0 2 an

- The above table shows that therc is misclassification in al
the threc cases. This can be attributed mainly to two things. The
first is that the workers used in this analysis come from lacalitics
which are far apart, as a rosult the workers are Tikely to show
some variation in their size. For example, in some localities e
meas:urements of majors are close to those of medias, Sud
Specimens when' analysed -are likely to be shown to be media
in_discriminant  analysis. The same thine applics to the ofhef
workers. o ‘ N

QGeneralized Mahalanobis D-square = 1508.74.

—— e e

}
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TABLE 70

The _discrimin-ant functions ‘with their constants and- the
respective  cocfficients for nine variables in C. abdominalis

Discriminant Funetions

Minors Medias Majors
Constants —40.07 -45.80 -57.63
Coefficients: : -
Head width -21.64 —=11.57 - 470
Head length 6.52. 417 17.00
Scape length 18.13 18.14 14.16
Pronctum  width 2.15 9.20 1.54
Metatibial length — 1.64 3.21 1078
Weber's ‘length 4.06 4.96 1.22
Maximum eye length 62.02 64.54 73.23
Maximum eye width } 35.55 2561 30.99
Interccular space 3.33 - 7.35 - 2,16

Results of MANOVA,

TABLE 80

Multivariate analysis of variance for minors and
medias of C. abdominalis

Test Performed Results

H, Homogeneity of variance-covariance matrix
Fy 45 (df, numerator) ’

Fy 9781 (df, denominator)

£ 1.89 (Table value 1.35)

H, Generalized analysis of variance

F1 9 (df, numerator)

Fy : 123 (df, denominator)

lﬁambda () 0.33

27.57 Table value 2.41)
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TABLE 81

ianc ias and
Multivariate analysis of variance fo_r‘ medias a
majors of C. abdominalis

. Results
Fest Performed

Homogeneity of variance-covariance matrix

e
=N

F! 45 (df, numerator)
Fl 0834 (df, denominator) )
F 227 (Table value 1.35)
H Generalized analysis of variance
F” 9 (df, numerator)
El 121 (df, denominator)
2
A 0.37

}L:ambda ) 22.99 (Table value 2.41)

Results of STWMULT.

TABLE 82
Stepwise discrimination between the minors and medias
of C. abdominalis

Step Variable Eliminated R R2
[ None (Full model) 0.81 048
2 Metatibial length 0.81 0-53
3 Head length 0.81 U‘ﬁﬁ
4 Pronotum width (.81 0'6‘4
5 Weber’s length 0.81 ﬂgrl
6 Maximum eye width 0.81 0';
7 . Interocular space 0.81 O'ﬁﬁ}
3 Maximum eye length 0.81 0k
9 Scape length 0.81 0.8
10 Head width

—

The above table shows that head width is the most impOf‘a"'

variable for the separation of ‘minor and

. in
media workers !

abdominalis. The remaining eight variables are individually #

effective  as they are as

membership of minors and medias.

group for the prediction of groW
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TABLE 83

Stepwise discrimination between the medias and majors
of C. abdominalis

Step Variable Eliminated R R2
1 None (Full model) 0.79 0.63
2 Maximum eye length 0.79 .63
3 Maximum eye width 0.79 0.63
4 Interocular space 0.79 0.63
5 Weber's length 0.79 0.63
6 Scape length 0.78 0.62
7 Pronotum width, 0.78 0.61
8 Head width 0.77 0.60
§ Metatibial iength 0.75 0.56
10 Head length

The above table shows that head length and metatibial length
are the most important variables for the discrimination of medias
and majors of abdominalis. The remaining variables have almost
identical R2 value, which means that they are equally ctfective
for the discrimination of the two kinds of workers. In other
words the group of predictors is not more effective than the
individual predictor.

Female Head, alitrunk and gaster deep blackish brown;
head more blackish on frons, vertex and in area immediately
surrounding compound eyes; scape blackish; mandibles orangish
at base; trochanters and basal 2/3 of femora yellowish; distal
I/3 of femora, tibiae and tarsi brownish; coxae, trochanters and
femora contrasting  with body color. Head with a transverse
depression immediately below compound eyes; very thinly punctate.
Mandibles with six teeth and punctate; clypeus cmarginated
anteriorly, caripated and with a slight notch on posterior margin.
Propodeum divided into base and declivity, declivity two times
the base in length; scale rounded with margins entire, Gaster
ovate. Frons with long yellow hairs; hairs on occipital border
shorter; area immediately surrounding compound eyes lackind
P”OSify and pubescence; mandibles with long hairs; genae with
very few short hairs, and short, whitish pubescence; clypeus with
22+ hairs; tibiae with moderately long, subcrect, widely dispersed
hairs; each gastric segment with a golden yellow band preceded
by a row of tong, yellow hairs. Pubescence on dorsum of gaster
thin, short, whitish and appressed, denser towards lateral margins.
Wings hyaline, veins yellow, For measurements sce Tables 61,
04, 65, 66, 69 and 73.
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M ale. Head blackish; clypcusl and l'n?nd}i{lll;: l:i]"::tk.{tu”“'ish
. i gaster hrownisn, (1drs 80 'd gy
}I:rozvn;bsoc;g)e;,(saé::r?;lotcr]se:nscie:;t:ra“d gaster with :xhufulam’ “’ﬂgf
et j irs; le ith short, bristle-like hatrs. Ciyn,
erect, ye”OW]Sh Ilal:z;vltfsbgllitr:](l;s mandibles indistinctly lm?{l]:elg
broad ln ?r}?nt’d:jr depression in center, lateral sutures or fupgg,
ScmunF it b?)ut h{;lf its length; propodeum indistinctly mary,
?rifnl()j:;ge’r ;nd declivity, dcclikvity a little longer .ll'l-'ll‘l |1:.lxu;\sca]e
thick with sides broadly rounded and deeply lC{ll‘In LL‘.lll'lL rl Gaster
ovate, slightly clongate in shapu; ua_ch g('lh'll’l'k ';:-;_:ltm:} Amrdmd
with a yellow band. Wings hyalinc, veins }'L"“U\\. 1 nun:d;n Ments
of two male specimens are the following: Head width gg
(0.96), head length 1.35 (1.39), scape length I.?;() (1.82),
Weber's length 2.98 (3.40), maximum cyc length ()‘._)_4 (0.6?),
maximum eye width 0.42 (0.46), interocular space L77 (0.8)),

observed this species living o the hollog
or rotten trees in Colombia. Forel (I‘JI)E’). .ru_pnrtul thiast he ]):n! ,“hm"?d
this species living in rotten trunks in _lrlnldzul and  that it \\.:..\. .qumf'
aggressive in behavior. Wheeler (1U16) nhsc_r\-ud some wor L?H(.]
abdominalis attacked by a fungus, Cordyceps uniluteralis Tuel, in ers‘h
Guiana (= Guyana). Santschi (1U22) recorded tl‘wlwnflﬂcrs u.f_thws
species occurring in the nests of Polybia pugmacs I-.. in I'rcncp (.l.illﬁtlfi.
Some specimens in the Museum National dJd'Histoire Naturelle la.n.\ fave
a label “Fourmis cracra ou couac invades the nests of wasps. .\--cmr‘n_.'t\
(F. .Geay, 1900)7. Luederwaldt (1U26) reported  this spedies trf\m Sio
Paulo, Brazil, as being very aggressive, Schocirla (1901, page 3) fnom
his studies in southeentral Florida reported: “This ant is e of the
most successfully and widely adapted of all in the region, with vey
numerous nests in a variety of situations ranging from pine stands at

Biology. Forel (1900}

the sand hills to low open arcas  near bhogs  and  ponds”. “i|||{LF]I
Creighton (personal communication, 1972) has  informed me that o

there s rotten wood
frees

Texas this species nests in trees or stumps where
close to the surface of the soil. The
to make little difference.

species  of invalved st

Synonymy. A thorough survey of the literature  has  reveld
that some 23 infraspecific names have been attached to this speyies sind
1804, Occasionally, some of these names have been raised even to O
species level. Based upon an examination of the type material of thet
taxa and thousands of other specimens from a wide reographical ransd
I conclude that all such names were bhased on varions aspects of the
total variation of the species. Because of its wide distribution hdonin
displays great variation in size and color of its workers in differen
parts  of its geographical distribution, This phenomenon has o
myrmecologists in the past to use different names to represent differe?
patterns of variation. As a matter of fact, abdominalis ix one of thes
vases where Ludwig’s Theorem (1950) can be most defittingly apie
to explain the species variation, A detailed account of the application
this theorem in abdominalis h

. : . . s
as been included in the section on Disces

N s —— o
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In the following pages a characterization has been given for all
faxa which have been synonymized, After the description the bases for
synonymizing the name have been added. This approach has been used
exclusively for this species for the following two reasons:

I, Most of the descriptions are of the infraspecific level and have
appeared in languages other than English. An English translation will
make the comparison of these descriptions easier. A critical comparison
will demonstrate how previous taxonomists used the same characters
with some distortion or modification or else how they have utilized even
an insignificant variation in the color of this species to raise a new taxon.

2, These descriptions, when reviewed together, serve as a good
example of how previous authors have restricted the use of one segment
of the total variation in comparing with another segment with a complete
disregard of the total species variation,

Camponotus atriceps. This was characterized as ochraceous, with
head black; in some examples head and alitrunk more or less fusco-
ferruginous; head very large, much wider than alitrunk and deeply
emarginated behind; clypeus with a central longitudiral carina, anterior
margin broadly and deeply notched; mandibles armed with five blunt
teetl; flagellum ferrugineous; alitrunk founded in front, compressed and
much narrowed behind; gaster ovate, narrower than head; scale ovate,
rounded and somewhat narrowed above; insect sprinkled thinly with
long erect ferrugineous hairs. A comparison of the type material of
driceps and abdominalis revealed that both are similar in every respect
exeept that in atriceps the head is blackish while in the abdominalis
both head an alitrunk are blackish, The above description, therefore,
is not more than a part of abdominalis. For measurements refer to type
material examined.

Camponotus esuriens. This was characterized as head, alitrunk, legs
and scale ferrugineous; gaster nigro-fuscous; - head very large, much
wider than thorax, deeply excavated behind, clypeus with a central
longitudinal carina, a shollow notch at anterjor border; mandibles darker
than  head, scape blackish, flagellum red; alitrunk paler than head,
harrowed behind; apex of propodeum oblique; tibiae and tarsi slightly
fuscous; gaster thinly sprinkled with long, erect, ferruginous hairs; scale
tompressed, narrow, its margin entire. 1 have examined the holutype
worker and its measurements are recorded under type material examined.
This specimen is yellowish except for the gaster which is blackish. The
antennae are missing and the vertex of the head is slightly rusty colored:
The description given above represents the general characteristics of
thdominalis. The specimen evidently shares several features in color
with floridanus. Mayr (1863) stated that the head of the workers in
esitriens is punctate. Although 1 did not see any punctures in the holotype,
this character and the above description of the holotype bring this taxon
oy close to floridamus. Santschi (1936) stated that eswriens difﬁlers
from abdeminalis by having the escape more compressed and blackish
like the gaster, which groups it with astulatus and stercorarius. Actually
N eddominalis the color of the scape varies with the color of the
Specimen and also  with the subcaste to which the specimen belong.
Therefore, Santschi's assertion is not valid as a diagnostic feature. Further,
the thickness or thinness of the scape afso depends on the size of the
Worker in any subcaste, Santschi (loc cit), however, did indicate that
the sides of “the head are pilous which probably is one of the less
Yarying characters in  abdominalis.

Studiy Ent, g 2442 — 8
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i §
‘terize 3oraster blae
i is : characterized as gas ack, 4
o floridanus. This was ¢ rized . :
Caﬂlzp{){f()]:li‘éedf, nead subeordate, rounded <lh()\,{,,‘ ‘;ul}Tmrt-nmr-"r‘“ﬂte,
x sh- © N e . s Ne o
rest yel ?gilor an[;;es rounded; two short channels a little tf:r\(m:_, n'FT exten
with pos cl peu: to vertex; antennae anscrtedl h ll'l”.l. in o ((f, \,Erm;
:Jack f;i?i%rmy an;j little enlarged towards apical joint; eyes o Mediny,
ong,

L cidew ittle hack of mid
. near sides and 1i iddle
o qreular, placed on  top imwards s wthe e
hlt'z)er’ni;:a];l(t' n;anrc]{ib]eq reddish-brown, curved :n\mrdhl and Ei:’):“;d,.ﬂpltal
pre > ) . . f head (= gular re Sinuate.
. . surface of heac ate
tooth long, acute; under surfa front and !

at Sides,

d, rounded abuve, in
prothorax narrower than head, s

widest near front; mesothorax compressed, “T"\‘”F_“l‘:‘{l alle g e ot
ypecand - horax narrowed behind and descends gradually Pedicle,
depressed; me’cat.‘1 and wedgeshaped; gaster broad, ovate, subac,
SC@.]G‘ larg;:,qe\:'riitel:{flq q]di];lrht]y hy%lﬁe; ]eujs inng, slender; thorax ll!mughuuf
o K 5 8Ig * k ) e
;I;atl{lzi.nS:[L]fi}ckly"sprink]ed with long gray hairs. .\"\l]w.ulcrhfllff_llt]::.d liht ;Q"\‘"El]
a well documented description of this t{lXUn.Wh.I‘L I [L]nn‘ b lrL. ! \-1‘1, ?I‘Ital
description of a specimen unknown to science. Ut\]\'Lt\(. f \\']1;*1_‘[)‘“ d e
pointed out that neither the above description !1(')lr”ll1.l :{1“ o ler (!ur
¢it) have much diagnostic vah!e. Both ()‘f them dwee ‘L‘l 1'11 .}{ Y _\{anatmn
of color pattern in the specimens which thc): designated _ ur‘u anis, |
have come across specimens from Par?ama whachl rcsuml'\]_u 17n c_n]or. and
also in various other features the floridanus specimens. Ihy‘:-u _Specimens
are typical of the grading series common in (Ihd.rH."l.'f'Jr.Jl.'r,\.. Ih;a most
important consideration which could be used as Jl]f-“f!t.‘l[!llnr nr the.
designation of floridanus is the geographl.ca]llsnl:umn of these specimens
from the rest of continuum of the abdominalis. Il_uwg\-vr, the rcst‘l{lh}ﬂncc
of fleridanus specimens with those of Pana:nq |mi.:c:|tu.\' 1||:n_nngmnﬂy
the species was established in Florida by being m:p‘nrtcd‘ vnlwr_ from
Panama or some other area in South or Central America. Even Wheeler
(foc. city in his description mentions one colony in the New York
Botanical Garden, evidence suggesting that this species s capahle of
becoming westablished in a new area. One character which \\'Iu_'cltr !las.
pointed out is the lack of hairs on the cheeks, but Santschi (1936)
stated that he had observed two hairs on the cheeks af vankee Forel, which
is a synonym of floridanus. 1 have observed  several specimens from
Florida and am convinced that sometimes hairs are thinly sL':nttcrcd_ and
other times thickly scattered on the cheeks, The remaining  description
of the fead being punctate and other information about the colar variation
is mostly superfluous and does not refer to any fixed character. The
two descriptions mainly refer to the general morphalogy of a portion
of the total species population without providing any differential diagnoss
from abdominalis. However, some characters such as seape  flatend
at base but not dilated, enlarged towards tip, not excecding posteriof
margin of head; clppeus carinated; alitrunk nnevenly arched, hase “’?d
with yellowish bands give strong support  for jts being ahdomindls
The female does not differ from that of abdominatis. Ahout the meﬂf
Wheeler (1910) has stated “the male, which 1 have not seen s cluscr[he‘t1
by Mayr as indistinguishable from that of typical abdominalis of Bra-
and it is probably very much like the male of subspecies frgpsvectts

. . . {1 F

Camporzofus abdominalis  race esurrens  var, fufvacens, 1 l”’."ﬂ.
characterized as color ochre-yellow, scape Black: flagellum, mﬁ”d'h]ehf
hand on segments of gaster, tibiae and tars piceous; clypens carinité

heaq Iquadrate, slightly excavated behind; alitrunk
declivity not abrupt; scale rounded, modest, hody
scattered pale hairs. This description is not of much v
from abdominalis. 1t is almost the same
ot defrictus. The figure of a worker

compressed h“mt(;
covered with 1%
alue for st‘l""mmﬂ
as that of espriens OF the
given by Norton (I86xa) does
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actually represent the major worker as Norton has indicated. 1t rather
appears to be .tf}at of a minor worker, in which the scape exceeds in
length the occipital margin Qf _the head, and the pilosity s not very
thick on the body. The description is, however, that of a major worker,

Camponotus africeps var. atricipito-esuriens. This taxon has not been
characterized but rather described as a transitional form. It was based
gn specimens from Cordova and Orizaba, Mexico. | have examined
some specimens from these localities in the Forel Collection which show
a slight difference from typical abdeminafis in the color of the head
and alitrunk. Such differences are apt to occur i the specimens are
from another Iocality. Since Forel did not designate any type, the validity
of this taxon is doubtful. | have examined several specimens from
Mexico in which color is graded from one serics to the other, It seems,
therefore, that this name was given to one of the varianis of the population
of abdominalis.

Camponotus  atriceps r. stercorarius. This was characterized as
entirely brown black; alitrunk lighter, flagellum and legs light brown.
The author also stated that Stoll found this variety as well as varieties
passing to esuriens frequently in the vicinity of Guatemala and Antigua,
Guatermala. Apparently it indicates that even in the type locality of this
taxon there were various gradations in specimens either resembling esuriens
of other names attached to esuriens. Besides the type material, 1 have
examined specimens from several other localities, for example, from
Argentina, Brazil, Costa Rica, Guatemala and also from Mexico. The
most important thing which [ noticed is that such color variants gecur
as 2 regular part of the populations in most localities where abdominalis
has been recorded. For measurements see Table 61 and 62.

Camponotus africeps r. ustulatus. This was characterized as pale
reddish yellow; flagellum and posterior border of gastric segments more
dark; verfex of head, scape, tarsi, tibiae and extremities of femora
brownish smoky; among minor workers hinder part of head brownish;
mandibles dull; densely and finely punctate in major workers, more
feebly so in minors. In addition, Forel (1884) stated that it resembles
atriceps in shape, pilosity and sculpture. I have examined the type material
and their measurements are listed in Table 63. The specimens represent
one phase of color variation in abdominalis. ’

Camponotus  abdominalis  var. mediopallidus.  This  variety was
tiginally separated from abdeminalis on the basis of the following
tharacters: differs from type by black pigmented gaster, bordered with
yellowish; alitrunk, scale and coxae pale testaceous yellow; pilosity pale
and less thick; alitrunk more shiny and less sculptured; deserves perhaps
o form a race. Santschi (1936) added that the “sides of the head
fave abundant, erect pilosity, the occipital margin is more accentuated
than i abdominatis and the occipital angles are more prolonged”. K
have examined the type material and fheir measurements are given in
Table 64, |t such specimens were not also found with the typical
Hfldomr’naﬁs, then this taxon could be considered as a valid species, but
Examination of 2 series of workers from Brazil which appareqt]y
fEpresent the locality of typical abdominalis leads to the conclusion
that such specimens occur along with the specimens in which th.e hea_d
ind alitrunk are black. Therefore, the description of mea’iapal!:d.us is
dctuaily one phase of the totai variation of abdeminalis. The specimens
from Bragj| show that this kind of variation is but one aspect of the
tutal gradation in the species, It is also noteworthy to point out .that
Wwimens from Brazil which apparently resemble those of mediopallidus
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in color but are much smaller in size were also examined. .?m"hl Sjpt‘t‘imeng
31 ¢ t differ from those to which the name m_fd.'opah'ldu.s 125 heen fivey
0 nI:)t gn size, For more detail sce discussion of abdominalis Foman
exce size. 1

and of lenkoi. N |

Camponotus  abdominelis var. costaricensis. ']h)zsf ]\Tns.i”d:.'.s;]rllhud as
a race of abdeminalis by Forel (19000). He took the ‘0 t[l)\" {Hmi ;lr'ﬂct?rs
into consideration: major worker more robust anLI.].argLr ! ?“m ta’ r‘;.r:g!nu.’is;
head and alitrunk reddish brown, a color wlmhlfna es ’ m.r[z?num tn
ustilatus. According to Forel (1900) wustwlatus s more ‘L.t.;lr‘. than
costaricensis and with dull and densely sculptured mandibles. Finapy,
he stated that costaricensis differs from ustulafus only by the g
obscure color of the alitrunk. The measuremgnt;; of jhc type materiy]
are given in Table 65. 1 have came across snmllar k[t“.df of .Spuclmeﬂs
in a graded series from Brazil and further, Santschi (l.‘Hh) han_rcported
the occurrence of specimens of the same colur from ]‘prt ‘l)nv‘m, Aqua
Clara in Panama and Sierra Nevada and San Antonio in Colompi,
The description of the female does not deviate from that of the femgp
of abdominalis.

Campongtus abdominalis st. cupiens. The description given by Furl
(1908) is actually the description of minor and media workers gf
abdominalis, The measurements of the type material are given in Table
66. What Forel (1908) described as the major worker s actually the
media worker and as such his discription stands nn comparison  with
the major worker of abdominalis. He has stressed the variation in colsr
which is a poor character in abdominalis.

Camponotus abdominalis subspecies fuechsae, This was characterized
as head very large and convex: 3.6 mm broad and 3.5 mm long (exchuding
mandibles); scape broad, flat, refracted and long, passing back of head
by three times its width; pilosity reddish and thick; pubescence somewhat
thin. The diagnosis given by Forel (ibid.) as “black, mandibles brownish
black, flagellum and legs light brown, femoral joints yellow hrown”.
Forel described cmpiens and fuchsae in the same year amd both tax
have the same type locality, Sdo Paufo, Brazil. The specimens represented
in the type material still carry the iabels written by . von Ihring, A
fu_rther analysts (Tables 66 and 67) also indicates that he used some
minor workers to designate cupiens and  some major and minor workers
to designate fuchsae. The color difference which he recognized  actually
represents part of interpopulation variation. Both of these taxa wert
evidently ba§eci on the blackish specimens of abdominalis which are found
abundan_tly in the area of Sdo Paulo. An examination of several seri
of specimens from Sio Paule revealed that such color shades are v

common in the specimens from this locality, and as such are not worth
of taxonomic designation.

Camponotus abdominalis transveetus,
floridanus and not from abdominaiis on the basis of the following
characters: smaller average size, foveolae on cheeks  elongated
deeper, cheeks and sides of head with erect hairs; vertex of head vV
dark brown or blackish; hairs somewhat more abundant especially @
anten-nal scape; pubescence longer and more conspicuou:‘. At the en
of his discription Wheeler (1910) stated that the exact status of 0
taxon was not known to him because of the extreme varinbi]i‘ty of 1
species. The same form which  Wheeler took from Cuernavaca *®
;:ciens‘[lflfed by Forel_as “C. abdominalis new subspecies between  esurfc®
t]-;‘ ; r;]uth] and medz?pa[{zdus Forel”. Wheeler (1910Y further pointed ot

al he had some specimens from Tusapan, Mexico, in which the hed

This taxon was separated frm
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of both the major and minor workers was yellowish red like the alitrunk
and legs. Also, numerous specimens collected at Guadalajara, Mexico,
had paler heads and no hairs on the sides of the head, and those he
considered to represeat a transition to floridanus. These statements lead
me to believe that Wheeler was confused concerning the status of this
taxon. Recently Dr. W. 8. Creighton has sent me some specimens which
he determined as fransvecfus from Mexico. It is quite- interesting to
note how incomplete Wheeler's description is when one looks at Creighton's
specimens. If Creighton’s three series are separately examined, there
is ample likelihood of considering them as three separate taxa based
upon color variation. However, all series grade into each other. The
specimens can be deep brownish in color or vellowish red (as in floridanus)
or brownish black (as in stercorarius). As a matter of fact, these
specimens are an excellent example of the color variation in this species,
Since a geographically limited portion of the total population of this
species shows this much variation, the total variation can hardly be
guessed. But the difficulty is that one cannot draw a line to separate
the taxa unless ome ignores an intermediate |evel variation, which is
what the authors of infraspecific taxa of abdominalis have done. For
measurements of type material, see Table 63, ’

Camponotus abdominalis v. laevilatus. This taxon was characterized
as brownish red yellow; head, mandibles and scape black; segments of
gaster bordered by brown band; trochanters and base of femora lighter;
middle of head dull, its borders smooth, glossy; scape exceeds in length
the occipital border by two times its width; top of scale blunt. Santschi
(1936) linked it with mediopallidus as a variety hecause of the glossy
sculpture of gaster. However, he emphasized the fact that the sides of
head are more pilous in these specimens than in abdominalis and
mediopailidis, It can be seen that the original description of laevilatus
does mot deviate much from that of abdominalis. The type specimens
have frochanters which are lighter in color and the segments of the
gaster are bordered by colored bands — characters which are fixed in
wbdomiinalis. The density of pilosity on the sides of the head stressed
by Santschi varies with the size of the workers, If the workers are
of medium size the pilosity usually is long and dense, and in some
cases the major and media or large-sized media workers may have
pilosity of the same density. The fact to be stressed is that workers
do have pilosity on the sides of the head. For measurements of type
maferfal, see Table &, :

Camponotus abdominalis st. rabidus. This was characterized as
color of gaster resembles abdominalis; front of head rusty yellow;
mandibles reddish; pilosity absent on sides of head, far apart on
scale, more thick on tibiae; declivity almost as long as base; resembles
floridanus and esuriens in color of gaster which is more rusty. | ha\_re
examined the types of this taxon and its measurements are listed in
Table 70. Since there " are only two specimens and [ did net have
ccess to more but seven minor workers, nothing can be said about
the variation in specimens from Peru. However, the subequal base and
declivity, the abundance of pilosity on the tibiae, as well as the general
body appearance relate these specimens to abdominalis. The statement
that the sides of the head lack hairs is incorrect. The sides of the
head do have hairs, but they are short and scanty.

Camponotus abdominalis st. depressidens. This form was characterized
45 having the head, scape, mandibles and gast(?r black; head dull,
slightly retracted in front, feebly crescented posteriorly; frontal carinae
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1 i : is in front, carinae feebl.
shorter than mediopallidus; epistome narrow I \ Tecbe,
;;r:d?tr)les shiny, punctate, depressed In terminal half, teeth blunt; scape
scarcely reaching posterior border; alitrunk short, convex from ne.ck 1
i)a@e of scale, epinotal angles obliterated, suture .wel! .marked; pilosity
onl sides of head abundant but shorter than mediopalfidus whose colop

it resembles. This description can be challenged on several bases. First .

color is a highly variable character. Second, 'the shape of the heyy
and the length of the frontal carinae, alitrunk and scape depend on the
size of the specimens used. The rest of the description generally it
the characteristics of abdominalis, For measurements see Table 71

Camponotus abdominalis subsp. romani. This was Characterlzed‘as
resembling the typical form but decidedly smaller; largest worker measuring
85 mm; the small worker 5-6 mm; head of former often brown behing
but sometimes dark brown or blackish throughout; remainder of body
uniformly dull yellowish brown; legs paler; gaster non-fasciate; upper
surface of head more shiny and much more finely shagreened than iy
typical abdominalis. The characters indicated by the author, such a3
the head being finely punctate may seem important because they hawe
been associated with the small size of the specimens. | have come
across specimens of this kind from Amapa, Brazil, which resemble iy
size the romani type and have finely punctate heads. The small sized
workers seem to occur as a part of the abdeminalis populations and
as such do not deserve a separate status. It should be pointed out that
in some localities the heads of the workers are punctate regardless
of size, therefore, the findings of the author of romani are not unique
in this respect. I will, therefore, put this name in synonymy with
abdominalis. For measurements see under type material examined.

Camponotus abdominalis var. fumatus. This was characterized s
having the head, alitrunk, scale and basal segments of gaster dark
re_cldish brown; legs and gaster yellow brown: gastric segments bordered
with narrow Dbrown band; scape of antennae dark brown, flagelium
brownish red; pilosity like the principal type. Because this description
does not separate these specimens from those of abdominalis in northem
South America, | have synonymized fumatus under abdominalis.

Camponoms abdominalis floridanus v, defrictnis. This taxon was
characterized as having the head and scape blackish, gaster brownish
black, segments narrowly bordered with yellowish; mandibles brownisk
red, dul];l pilosity reddish, lacking on sides of head, scanty on cheeks;
gaster faintly shiny. The measurements of the type material are given
in Table 72. The specimens on which this taxon was hased \,\;ere“qﬁcﬂt
by Forel to Santschi identified as mediopallidus. At the end of the
dESCl‘.lp.tIOH, the author mentions that defrictus could be regarded as 2
transitional -form one of which was mentioned by Forel (1879)~35
atriceps-esuriens. In  other words, Santschi did not believe that these
s;fa-ec&_mens‘r_epresented a distinct taxon. The characters listed are nof
;Jl fagr.]_osxtw“value, as they are applicable to other specimens  withit
e species. Since variation shown by these specimens is one aspect of

ﬂle Val{aho]l n abdo”lﬂl{” | ]la e ¥ ny Ze dt’” tis L de
s 1
Y B v syno mi d iC

alitrlﬁqal:nz(c):loht% a:nea’zopamdus v. flavobasalis. This is characterized 25
it jo’int a?l,d ase of gaster and coxae light rusty yellow; head, femore-
fital oi reddiv,lresi)t of gaster deep brown, scape black, flagellum, tibist
o st rec ‘;qtem‘r’;ﬂ; body smooth and shiny except vertex of hea
which s m,.‘]g ster little shiny; mandibles smooth, with scattered dots

y reddish, abundant, present on aj] sides of head and scap®
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propodeum slightly notched; scape reaches posterior Border of head;
media worker with mandibles and propodeum brownish red; yellow spot
o base of gaster extending to front of second tergite. An analysis of
description of flavebasalis leads to the conclusion that the only characters
which are comparatively fixed are the color of the coxae and farsi and
the abundance of pilosity on the sides of the head. The rest of the
description is one aspect of the variation that occurs in abdeminalis. It
has been pointed out by the author that this taxon differs from
mediopallidus by a more broad head, and a slightly yellowish color at
the base of the gaster. Actually this description (Santschi, 1936) is the
diference between fwo individual specimens, and not between the two
taxa. | have examined the type material and am convinced that the
specimens are of abdominalis although they are different in coloration
fan the typical abdominalis. For measurements of the type material,
see Table 73. :

Camponotus abdominalis cupiens v. lunisae, This was characterized
as reddish yellow or rusty; head red brown, bands red to light brown;
gaster light; three oblique reddish brown bands on the laterum of
alitrunk; vertex and scape faded reddish brown; head dull, remaining
glossy; pilosity reddish, long and abundant, fine and short on scape
and sides of head; mandibles convex, bent, with coarse dots and few
striae, rest smooth and glossy; epistome finely reticulate, dull behind,
smooth and glossy in front with piliferous points, hardly notched in
front; scape more cylindrical than among abdominaiis, hardly surpassing
lobes of posterior angles of head; pro-mesonotal suture well marked,
mesonotum not marked in profile; epinctal angles very much round. [
have examined the type and its measurements are given under type
meterial examined. The specimen is of ebdominalis. This taxon was
erected by Santschi by separating this specimen from those which Forel
had designated cupiens. It appears to me that the most probable reason
was that cupiens was based on specimens from Sado Paulo while this
specimen was from Rio de Janeiro.

Camponotus  abdominalis  fleridanus v. panamanws.,  This  was
tharacterized as head 3.5 x 3.5 mm; scape 2.8 mm; hind tibiae 3.3-3.5
mm; color of floridanus but gaster rather blackish, brownish behind
oecoming brownish vellow towards base; sides of head smooth except
cheeks which have some scatiered hairs; this form makes transition tfo
estiriens by hairless sides of head. This description reveals that Santschi
(1936) attached this taxon to floridanus because the specimens had black
gasters, In addifion to the syntypes, | have examined several specimgns
from Bella Vista, Panama, collected by G. C. Wheeler, the type locaht.y
and the original collector of the specimens on which panamanus is
based. The specimens resemble in every respect those which have been
talled either esuriens or floridanes in literature. It is not clear why he
did not attach panamanus to esuriens instead of floridanus. ‘AIl of these
Specimens are actually the localized variations of the abdeminalis population.
For measurements of the type material see Table 74.

Camponstus abdominalis st. epistomatus. This was chara.cterlze{i as
having a reddish vellow head, mandibles and epistome reddish brov\'m;
teeth, anterior border of cheeks and basal two tergites of gast.er blackllsh
brown; coxae yellowish; middle of head dull, rest glossy; pilosity reddish,
long and rather abundant on body, more rare on the flexor sutface of
toxag, short but thick on sides of head. This taxon is based on m"fly
tne specimen, the measurements of which are given under type material
txamined. The description is a good illustration of the color pattern
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ftl ecimen but in all aspects fits within the limits of the v"”iﬂ?ion
of the sp

of abdominalis. _ This
inali ens v, _ o

Camgom?flls ibd?:::nﬁlgrkesrts; ri:;‘glmg]ing costaricensis  with bang
charac‘tenzed ast aVaqalarge as in cingulotus; head red brown; Anterig
bordering the tt,(;as e;nd‘ih]eq scape and posterior bhorder of tergnes. of
border of }?ela.' Ir'lzrunk fia;ge]lllm, tarsi and gaster more or less reddis,
B ey ith lr')n hairs. At the end of the description the aygpg,
cheeks and scape vlvalced ].ng between cupiens and luisae. | have c"'ﬂm_ined
States that l‘t - pfrom Misiones, Argentina, sent to me h) the  Instityg,
i:iﬁgll .i?ﬁglm%?lscuman, Argentina, which fit the Llescn?]tmn.gq'l"tf::: f;i.};“
" misi i 3 olor patterns on the paster. his
of {nwmnmsﬁ‘af?;?“;%Sgnmeabubnel;:ﬁ[ oile, bu]t is not worthy of SCParate
thibe Oliﬂovsi[Artrentfna specimens from Misiones show a deep broy,
iga;()l;s—a cé!or w?I,u'ch has been used to d.esignate .\'fl*rrnmr.'u.:i‘hut the
rest ’of the characters are that of abdominalis. The color pattern gppg

misionensis,

not resemble that of the types of cosfaricensis. For measurements o
type material see Table 75.
Differential diagnosis. — This taxon can be differentiated from e

rest on the basis of the following combination of characters: nhun.d;!nt
pilosity on scape, legs and all over hody; prnpr»dc:}l hase and  dedlivity
subequal in length; coxae, trochanters and femora lighter in color; eadh
gastric segment always with some sort of bands; may he black, golden
vellow or both,

Camponotus lenkoi Kempf, 1960
(Figure 11)

Camponotus lenkoi Kempf, 19460,

Studia Ent, Petropolis 3: 308-49y Dreseription of
major and minor workers,

Type locality: Territory of Amapia. Brazil, Eacation
of type material: Kempf Callection at” Sio Paulo, Hrazil.

Type material ecxamined. One  major \mrker‘
(holotype) and thrce minor workers (paratypes) from the Amapari
River Km 185, territory of Amapa, Brazil, collected by ], Lane

on July 9, 1959, The various measurements recorded in
Table 84.

are

Distribution.

So far known only {from territory of
Amapa, Brazil.

Localities from which Specimens have been
txamined. Since thig species is only known from the ty
material, no other material was available for examination,

Major worker, Head, scape and
mandibles brownish, base and teeth blackish;
petiole brownish yellow; alitrunk and fery
Sculpture weakly reticulated,
front with lateral lobes sharp
rounded at corners,  centrally
longitudinal depression in center;

gaster  hlackisl
alitrunk, legs and
ora with reddish markings
shiny. Clypeus triangularly cut it
and pointed; posteriorly, clype
emarginate and with g deef
clypeal carina feeble. Mandibles

Studia Ent.,, vol, 16, fasc.
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! Camponotus (Myrmothrix)
Fiz, 1L Jdenkoi, wmajor worker holotype: A" front view of head. B. lateral view
o alitrunk, Fig, 12, funciatus, type specimen: A. front view of liead. B. lateral

view of alitrunk,

TABLE 84

Measurements {mm) and indices of type material of C. lenkoi

Holotype Paratype

Major Minor Minor Minor

Worker Worker Worker Worker
Head width 2.77 1.55 1.62 1.55
Fead Jength 2.04 1.80 1.03 1.82
Seape Tength 217 217 213 2.24
ronotum  width 1.70 1.24 1.31 1.24
Metatibial Jengtn 2.71 228 2.55 2.98
Weber's tength 3.37 2.79 277 2.63
Maximumy eye Jength 0.62 0.5 0.54 0.54
Waxinum eye widgth 0.54 0.43 0.43 0.43
Interocular gpace 155 0.97 1.01 0.97
Cenhatic index 03 81 84 85
Seape index 79 140 131 145
Ocalar jn ey 87 78 78 78
Pronotum ingey 62 80 81 80
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) -oth, scattered deep puncmrcs. am_l‘ volden yellow Nairg
with 5 teeth, 9 of scape flat and thin, distal half not ”““E‘ned}
al over. Basal ]-/ . e alI:out 1.09 times the length of head from
rather tthker]ed"[Sczi)IZci ital border with a maximum “‘icknesg
antennal ‘fDSS;;i Og jrre(rpuiar]y strio-reticulate, scape and OCCipity]
oo 'n;mll)nrc(:ilzﬁdinalb foveolae. DPubescence ot head, Shox,
:llrjl{;?erc‘(?ltl,t;cafnte?ed and denser than P“‘_’SHY- [-"“]L'T?]‘-“”;fa'CL‘spluf
. ith not more than 7-8 short hairs; foew 1airs of varyiyg
peac ! i Eves rounded and placed above middle of hey
]lizgiﬁ‘oﬁe;gnsc‘onv{ex at cye level, na.rr'(w.' almw‘: and heloy;
occipital border shallowly concave, occipital an_glcs .rn-un‘:lud gt
not sharply demarcated. Promesonotal sulturc qm‘tc L|Ihllllﬂ'l. s Mes)-
metanotal suture not quite distinct; alitrunk .snu‘u')t’.\)” ?rcheq;
propodeum not clearly dcmarcatcd. into base and (1L‘L]l\l;}, ‘1 mr;mc
spiracle oblong. Pctiole thick, \j\nth fmnt_ convex :m\ti.innlz a;,
margins entire. Tibiae with spines at (Ilsml end. afun ‘an‘
femora with deep longitudinal striations. (.h’iStL"I’ aval, cach gastie
segment with more than 24 long ycllowish hairs and bordered ty
a golden yellow band; pubescence on gaster very short

Minor worker. Head, scape and gaster brownish .hlack;
front of head, clypeus and mandibles of lighter color; ahtruyk.
legs and petiole yellowish. Sides of head sub-parallel, t:nnu.’rgmg
and narrowed at occipital corners and shallowly cmarginatd
posteriorly. Eyes rounded and placed posterior to middle of head
Scape cylindrical, with maximum thickness of 0.15 mm and abaut
1.6 times length of hcad from antennal fossa to occipital border;
moderately thick hairs all over scape. Head, alitrunk and g
with moderately thick and short pilosity; gaster with thicker ‘1."d
longer pilosity. Clypeus with about 20 or more hairs, frons wil
18 or more hairs. Pubescence on head and vaster whitish yellow
short and appressed. Alitrunk (except protherax) and  femord
with reddish striations as in major worker. Scale of petiole f']ah
depressed behind and convex in front with margins entire. A
end of tibiae with 3-4 spines. Each gastric segment with 2007

more hairs and bordered posteriorly with a ycllowish band.

Female and Male unknown,

Discussion of the type material of lenkoi See W
differential diagnosis. "
Differential dia gnosis. This species resembles the P“""UUP‘
of abdominalis which, previously was called mediopaflidux, in colf e
differs from that in having scarce pilosity and in heing of smaller HﬁiQ
Also the color of the legs in abdominalis is not uniform as i o

g
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species; rather the tibiae and tarsi are brownish or blackish. The followine
combination of characters should serve as a diagnosis for lenkoi- mucﬁ
smaller in size, pilosity scarce on all parts especially head; hairs on
cheeks short, oblique like bristles; back of thorax and lateral sides of
gaster have scanty fo complete lack of pilosity; pubescence on gaster
minute, short and very dispersely arranged. Scape blackish, flattened in
basal half. Minor workers differ from majors in the head shape which
is not massive but rather is more elongated and in the shape and color
of the scape which is cylindrical and of deep brown color. On the
basis of above characters retention of this faxa seems quite justified,
However, in view of the paucity of the material it does not seem to be
a very sound judgment, If on examination of additional material it is
found that the characteristics of the major workers coincide with those
of abdominalis workers then lenkeof should g0 in synonymy with abdominalis.

Camponotus punctatus Forel, 1912

(Figure 12)
Componotus punctatus Forel, 1912, Mem. Soc. Entom. Relg, 200 74, Description of
worker. Type locality: Brazil. Location of type material:  Farel Collection
at Musegm  d’Histoire Naturelle, Geneva.

Type material ecxamincd., One specimen labelled
“Typus, Tp. Camponotus punctatus Forel, Camponotus femoratus
Mayr, Bras.” The measurements and indices of the various body
parts are: head width 1.55 mnt, head length 2.13 mm, scape
length 2.44 mm, pronotum width 1.32, metatibial length 2.44
mm, Weber's length 3.41 mm, maximum eye length 0.54 mm,
maximum eye width 0.43 mm, interocular space 1.16 mm, cephalic
index 72, scape index 157, ocular index 78, and pronotum index 75.

Distribution. Reported only from Brazil.

Localities from which specimens have been

txamined. Only this type spccimen was available for
examingtion.

Major worker. Unknown.

Minor worker. General color black, shiny; legs,

antennae and front of head reddish yellow; body densely punctate,
*ofs clear, separated by smooth intervals; pilosity prominent and
dense on Scape and tibiae, scanty on gaster; pubescence whitish,
long and coarse, forming fluffs on frons and segments of gaster.
Mandibles smooth, punctate, moderately curved; with 6 teeth,
apical tooth long, ultimate and fenultimate teeth short; clypeal
caring feeble, frontal carinae when viewed from epistomal suture
appear elevated and diverging; head broader below compound
‘yes than at occipital border, vertex and lateral sides slightly
nvex, occipital border slightly concave; scape measuring 1.5
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times length of head from antennal fossa to. ()ccipita[. borde
with a maximum thickness of 0.31 mm. Alitrunk  widest 5
pronotum, laterally compressed posteriorly, propodeal base Im?gm
than declivity; scale thick, erect, convex in front and flat behing.
tibiae with spines towards distal cnd. Gaster clongated, cacy
segment with thick, dense, long, whitish yellow pubescence ang
a golden yellow band at posterior border,

Female and Malc unknown.

Discussion of the ftype mate_r.ial nf. punctaiusg
Although [ have some doubts about the.validlty of this taxon, 1 an
retaining it for the time being. Probably this name should go in synonymy
with sericatus. Both punctatus and sericatus are based on minor workers
in which head is narrow behind the compound eyes apd the  front)
carinae appear elevated when observed from the front. They both have
punctate bodies and are very much alike in their hody measurements,
In both cases the propodeal base is longer than the dectivity. The
significant difference noticeable on first glance is that punctatus is more
robust than sericatus and has fluffs of hairs on the frons whereas
sericatus is less robust and lacks the fluffs of hairs. However, should
the examination of additional material, especially of major workers in
both cases, show that the presently known difference in their morphology
is actually within the range of the species variation, then punctatos wil
go in synonymy with sericatus.

Differential diagnosis. This specimen was actoally sent
to Forel by Mayr under the name Camponotus femoratus and the specimen
still has that original label, but' because of difference in sculpture it was
given specific status by Forel. | have examined the type of femorains
and hereby give the following combination of characters to distinguish
panctatus from femorafus: it superficially resembles femoratus in oo
and pubescence but is larger in size and elongated in form. The alitruik
is elongated. The pubescence is thicker and longer especially on th
head gaster where it forms fluffs on the frons. There are small rounded
punctures all over the body, dense on head, alitrunk and gaster; thee
punctures are separated by smooth intervals. The color of scape and
legs is brownish.

Taxa of uncertain status

Because of the lack of type material and/or of adequait
specimens, certain taxa assigned to Myrmothrix could not bt
adequately evaluated. References and briet descriptions are vt
below for each of these faxa. l

Camponotus abdominalis nocens Wheeler, 1911

Camponoius abdominalis Fabr. subsp.

b cens Wheel 1911, Bull s, e
Harvard 54: (71-17%2, nocens er, - Bull. Mas. Comp. 2!
Indies. Location of tyﬂ-l;yplzntlgr%:]l]:ty' rand Etang and - Richmond  Hill. ¥

Unknown.

al-
a

— . _
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Discussion. The characters given by Wheeler (1911)
for this taxon included: hairs long, erect, much less abundant
than in typical abdominalis, confined to vertex, clypeus, gula,
mandibles, thoracic dorsum, horder of petiole, surface of gaster
and fore coxae, lacking on the scape and legs. These characters
indicate a strong deviation of this taxon from abdominalis and |
have no reason to support Wheeler on its affinity to abdeminalis.
During a recent visit to the American Museum of Natural History
in New York, 1 examined some specimens identified as nocens
from Grand Etang in Dr. W. S. Creighton’s collection. 1 have
the Ifollowing comments on these specimens:

i. Contrary to Wheeler's description there are hairs on the
scape, but they are confined to the apical end.

2. The hairs on the head are few and relatively inconspicuous.

3. Two or three hairs are present on genae.

4. The clypeus is not emarginated.

Based on Whecler's description and on my cxamination of the
specimens in the Creighton Collection, it seems cvident that this
taxon is not closely related to abdominalis and probably does
not belong in the sugenus Myrmothrix. This taxon then is accorded
mcertain - status until the type material can be located and
examined,

Camporntotus cordiceps Santschi, 1939

Camponotus cordiceps Santschi, 1939, Rev. Ent. Rio de Janeiro 10: 327-28. Description
of major and minor workers. Head of major worker figured. “Type  logality:
Misiones, Loreto, Argentina, Location of type material: Santschi Cellection at
Naturhistorisches Museum, Basel. Kusnezov, 1952, Acta Zool. Tucuman
i2: 208, Head of major worker figured.

Lilloana,

Discussion. In his description Santschi (1939) noted
that the pilosity was crect, reddish, long and abundant on the
body including the checks and appendages and the pubescence
Was scattered over the gaster, characteristics which link it with
abdominalis, On the other hand he described the frontal furrow
as being indistinctly impressed and the scape as being compressed,
slender, cylindrical and bent in the basal half but enlarged and
thickened in the distal half, features distinguishing it from
abdominalis. The type specimens were not available and no other
material from Argentina could be associated with this description
during this study. The status of cordiceps shall remain uncertain
mtil such time as the types can be examined.
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Camponotus opaciceps Roger, 1863

. ;o 141-142.  Thescriptioy
T 43, Berl. Ent. Zeitschr. 7'. kN ; of

Campraslis DTS weaty: Brazi. Location of type matesal: Uningwn b
a female. pe U ) -feeps, Forel, . L et i e W,
Camponotus cbdominalls Fabr. r. opacicey abdominatis and  stated  that it s tloge

Part 111, pp. 297-98  Attached to

to C. sharpi.

Discussion One female, threc males z‘md 'fhl‘L‘L: .mi”or
workers were sent to me from the Forel Collcctl(‘)ln 1dent:f1e.d ag
opaciceps. The female and the males arc labelled C: abdomingiy
F. r. opaciceps Roger (Grenodor)”. The three 1minor workesg
arc labelled “C. abdominalis r. opaciceps Rog., Fracatal, V§nezue1a
(Andre)”. Unfortunately, the female from the Forel C()”L‘Ct-ll)ﬂ does
not agree with the characteristics described by Roger..F(.)r 1n_stancu,
one of the key characters in Roger’'s (1863) description is that
the antennal scape does not have any hairs on it, but the specimen
from Forel's material has hairs on the scape. Roger's description
mainly covers the generalized features of an ant with no emphasis
on diagnostic characters. In this description he comparced his
specimien to the female of C. exasperatus Smith a taxon which
was transferred to the genus Polyriiachis by Emery (1925),

The above specimens from the Forel Collection do appear
to be typical of abdominalis. Since 1 have no veriftable spocimens
of opaciceps, the status of this taxon will remain uncertain untl
I have examined the type specimen or else have some additional
material which fits Roger’s description.

Taxonomic Key for the Separation of Species

The key presented below is applicable only to those species whost
validity as members of the subgenus Myrmofhrix has been determind
in the present study, This key has been constructed using a multiple
character approach. To construct a key based only on sinqle‘ dichotomots
Icharac?ers is quite difficult in a group of polymorphic sy;ecies. Tlhis hey
18 designed to be functional for workers regardless of subcaste, Th
major workers of certain species, for example punctafus and sericalis
are unkn‘own. However, since the workers on which these taxa are hased
show quite distinct characters, the key can be used effectively,

Key to Workers

1. Body covered with short scant i
i \ K , Y, yellow  hairs
pubeb(l.eme. long, thick, and quite prominent; appearance
get{alllc glimmer, slightly shiny or duyll.
— pody covered with long, abundant erect or suberec
hap’s, especially on the scape, ‘  aaDerec
thin and underneath pilosity;

whitish all oveli
with ?

2
! t golden yelo¥
alitrunk and legs; pubescence sho
appearance shiny or dull, 3

—
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9. Body slightly shiny, densely punctate;
in center; pubescence whitish yellow, forming fluffs on frons and
segments of gaster, punctatus

— Body with a metallic luster, without clearly visible punctures; pronctum
with a central depression; pubescence whitish yvellow, not forminge
fluffs on frons or segments of gaster. ... .. . . femommhs

. General body color uniformly deep blackish brown, head yellowish
red; occipital border with blackish hairs, rest of pilosity golden yellow;
propodeal declivity about two times the length of base. bugnioni

— General body color and head color never in this combination; occipital

margin without blackish hairs, all pilosity golden yellow; propodeal

declivity less than two times the length of base.

4. Pro-mesenotal suture well marked, metanotum defined by the presence
of meso-metanotal suture, cingulatus
— Pro-mescnotal suture distinct and more deeply marked than mesonotal
groove, metanotum not clearly defined. ... ... ... .. .. . ... . . . . 5

5 General body color always uniformly yellowish, or yellowish brown;
scape, mandibles and genae deep brown; abundant pilosity all over;
geographical area only Jamaica. hannani.

— General body color not uniformly yellowish or yellowish brown, at
least sume parts with other color; scape, mandibles and genae of varying
color; geographical area other than Jamaica. ... ............ .. .. 6

6. General body color deep blackish brown or black; coxae, trochanters
and preximal part of femora yellowish orange making a contrast
with the body color; pilosity golden yellow, moderately abundant all
over body; appearance silky. renggeri

— Ueneral body color varied; coxae, trochanters and proximal parts of
femora lighter in color, never making a strong contrast with the
body color; pilusity abundant; appearance never silky.

pronotum without a depression

T. General body color deep black to rusty brown; legs brownish, pilosity
golden yellow, abundant ali over; appearance dull, rufipes
— General budy color varied; legs slightly ligher than body color, tibiae
and tarsi sometimes slightly darker than rest of legs; pilosity abundant
Or sparse; appearance shiny.

8 Head deeply narrowed and flatly cut behind, not excavated at occipital
vorder; very few hairs on lateral surfaces of alitrunk. sericatus
~ Head not deeply narrowed behind, occipital border deeply excavated;
lateral surfaces of alitrunk with abundant pilosity ali over.

J. Frons with more than 32 hairs; scape of varying thickness; propodeal
base and declivity indistinctly demarcated and subequal; hairs of varymng
length and abundant all over. abdominalis

— Frons with not more than 10-12 hairs; scape usually narrow in basal
half; propodeal base and declivity not distinctly separated; hairs short.
and less numerous all over. lenkoi

Discussion

Tee taxonomy of social insects is difficult because of the
oceurrence of two or more functionally different castes within the
SaMe sex in a species. Such a species is said to be polymorphic.
decording to Wilzon (1953), the term “polymorphism” has been
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applicd usually to one or the ot'her_ of t_wo ahuosltjcompfgt.ely
separate phenomena. In genetics it |§ defl.ned as the Fond'tlon
of two or more distinctive and discontinuous genetic types
existing in a population (Ford, 1940): l_ﬂ the‘st.uc?y of sogiy)
insects it is defined as the existence within an individual Colony
of two or more phases or castes belonging t(.) the same sex,
without particular regard to their genetic. and chIronnwntaI.Origin
(Wilson, 1953). The definition emphasizes: (a) the coe)qstence
of two or more castes within the same sex, which are functzonauy
different, and (b) the stability of the castes. In ants, the caste
are stable throughout their life.

Mayr (1963) proposed the ferm “polyphenism” for the type
of polymorphism found in social insecis. However, the tem
“polymorphism’ has consistently been used in myrmccology singe
it was first applied by Emery (1896). Wilson (1971) contended
that a change in terminology hardly seems necessary. To reinforge
his carlier (1953) defipition, he stated (p. 136):

It is a strong rule, but perhaps not an ineradicable part of the
definition of polymorphism, that all the castes make their appearance
in the course of development of each normal, mature colony, Slight
continuous  variation in color, pilosity, spine shape, sculpture, and s
forth, if it does not meet these requirements, would not ordinarily b
classified as polymorphism.

In the taxonomy of social insccts, therefore, in addition to
the problem of caste polymorphism, a taxonomist is also faced
with infraspecific variation related to ccological and geographical
variation in species of broad distribution. This latter aspect of
variation has been extensively uscd by gencticists 1o narrate tie
phenomenon of p(_)]ymorphism. Hewever, geneticists differ among
themselves on the concept of polymorphisim and ils significance.
For instance, Da Cunha and Dobzhansky (1954) measurd
Jclymorphism by heterozygosily, that is, the number of jnversiol
.heterozygotes per individual or the number of distinct inversions
i the population. On the other hand, Carson (1955) measurd
polymorphism by the property of the genotype in which inversion
Da Cunha’sb and ngzhalzls;n’]' e klﬂ'd, jacking in b
that  populations which are );S aﬂd_ iy o approaciies “’Bf

1atiol ytologically homozygous may B
pol.ymo.rphlc with respect to nmany genes of ecologi 2
This kind of pheromenon was referred to ashecologica] poly-

morphism by Leyins (1963). The strategy of the population
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geneficist has usually Deen to choose clear cut genetic markers
such as chromosomal inversions, recessive lethals or, more
recently, allozymes in order to establish the pattern of variation
and then to search for the ecological significance of these patterns;
ecologists, however, select traits of obvious adaptive significance
and cnly secondarily consider the genetic basis of the patterns
(Sammeta and Levins, 1970), Therefore, population geneticist{
and ecologists, even when looking at the same organism, do not
generally study the same irait, Sanuneta and Levins, 1970). On
the other hand, a taxonomist who deals mainly with nmuseum
specimens analyzes the ecological and/or geographical variation
in a little different way than the ecologist or the geneticist does.
He tends to recognize the features of consistent value in
separating species and lumps the characters showing inconsistencies
under variation whether it is due to ecological factors or
geographical isolation. And on the basis of perceptible phenotypic
ditferences between populations, he arrives at the total degree of
differentiation. He assumes that if such populations are crossed,
the genetic incompatibility will reinforce his assumption. In other
words, he uses the gencral morphological continuities and
discontinuities as raw material to form the basis of taxa which
are intuitively supposed to reflect the total variation of a species
gene pool without having a real test of his assumption.

In delimiting the various taxa in the subgenus Myrmothrix,
[ was confronted with two basic problems: caste polymorphism
and ecological or geographical variation. The use of discriminant
function analysis helped to resolve the problem of caste
polymorphism as explained in Materials and Methods. With this
analysis 1 was able to find out whether a type specimen was
& major, media or minor worker. It became clear that certain
of the nominal taxa werc based only on the different worker
Subcastes of the same species. The problem of geographic variation
Was more difficult. The use of clines and subspecies provides
the two main approaches which commonly have been used to
describe species variation. In clinal variation one looks for a
gradient in some attribute or group of attributes which varjes
continuously within the geographical range of the species or with
Some environmental factor. According to Sammeta and Levins
(1970) studies of clinal or ecotypal variation assume that different
Population differ genetically without the particular kinds of genetic
differences being considered. Notable works on the successful
iS¢ of clines are those of Petersen (1947) and of Guilham (1956).

Studia Eqg, E242 —— g
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¢lse have SUCCessiy,

Several workers have supported or _
demonstrated the use of subspecies to delincate species variafi,,
Of particular significance in this respect arc: Mayr_ (1954, Parkes
(1955), Durrant (1955), Smith and W-hl.tc (1936), and Willis
(1967). Sokal (1965) described the statistical methods applicap,
to the analysis of variation in taxonomy. Hnwcvurl, s Work
"did not add a new approach to the analysis of infraspeg.
variation. Before one resort to any of the above approaches, yp,
extent and intensity of variation should be evaluated.

When the present study was initiated, about 50 publigheg
names at the specific and infraspecific levels were included i
Myrmothrix. These names might give any taxonomist an illysjg,
of the tremendous amount of variation and also some Curiosity
about the evolutionary forces at display in such a group of
organisms. However, a study of the various type specimens ang
additional material from many localitics suggests the following
reasons for the abundance of specific and infraspecific names.

t. Certain names were applied to the worker subcastes of
the same specics. For instance, willardi was applicd to media
workers of hannani. Comparison of Tables 1 and 2 reveals that
the willardi type material is comprised of only media workers
whereas the hannani type material consisted of nmagor  workers
and only one media worker. Evidently the reason why Emery
kept this media with hannani was its resemblance in color o
that of major workers. The media workers which Jiffered in
color from the majors were designated as willardi. A similr
case is that of cupiens and fuchsae, variants of abdominalis. I
this casc minor workers stightly varying in color were used 10
designate the two infraspecific taxa.

. 2. Certain namcs were given to specimens  having  slight
individual variation in color. For instance, in {‘irlqliltr}fls- the
Vgriants bambusarum and damocles differed from typii‘a] )‘cllnwi&‘h
cmgulamsrin being of darker color. In rufipes, the infraspecll
taxon.magnifica was described  because  the specimens had
b_“‘:'W“lSh tibiae, contrary to the belief that rufipes has only backist
tibiae. Likewise, variants cajurensis  and  subrufescens W
described for specimens having a dark red color of their bodf
Cpntré-lry t'O the Dbelief that rufipes is only Dblackish. A simi
sntua.tlon is true for atriceps, esuriens, stercorarius, ustuld®
medwpllehc.ius, coslaricensis and  panamanys, a1l \\"ari;“mls o
?bdommal.zs,. in which color was used to duéiqnatc these t3%

n the original descriptions of these taxa thL; authors ustalf
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compared one variant with another with disregard fo the total
species variation. _ .

3. A few names were created to indicate those specimens
that represented intergrading forms. Examples of these are
atricipito-esuriens, fulvaceus, defrictus, and misionensis, all variants
of abdominalis. . _

4. Some abnormal forms were described as a separate taxon,
although such forms do not deserve a special taxonomic status.
For example, myster is based on a macroergate of cingulatus.

5. Specimens from a locality other than the type locality
were described as representing a new taxon. Examples are
brunneiventris, a variant of cingulatus and lusice, a variant of
ehdominalis.

6. A few taxa were described on the basis of a meager
nimber of available specimens, remote from other collections.
For instance fissa, a variant of cingulatus, was based on only
one specimen, without taking into consideration even the taxa
previously described from the same locality. Similar cases are
those of fumatus and epistomatus, both variants of abdominalis,
based on only a few specimens.

7. Slight differences in intensity of pilosity were used to
designate a few taxa. For instance, floridanus, laevilatus and
tabidus, variants of abdominalis, were described on the basis
of slight differences in pilosity.

8. The shape of the head of workers of different sizes of
the same species was used to designate new taxa. For instance,
depressidens and flavobasalis, both variants of abdominalis, were
described on the basis of the above character.

8. Specimens of smaller size, although coexisting with bigger
specimens  or  else coming from one extreme of the species
distribution, have been used to designate new ,taxa. Examples
e romani and tfransvectus, both variants of abdominalis.

0. Inadequate descriptions and the lack of deseribed
diagnostic features made species determination difficult. These
deficiencies have resulted in the addition of -names at the
infraspecific level. The various infraspecific names attached to
ingulatus, rufipes and abdominalis arc partly the result of this
lacuna,

Il The persistent practice of myrmecologists such as Forel,
Sanischi and Wheeler to use an infraspecific taxonomic category
for any deviation from the typological type concept has evidently
sulted in the accumulation of a large number of unnecessary
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names. For instance, many of the 23 infr.aspecific_ le.vel names
proposed - for abdominalis represented minor deviation baseg
upon this congept. o

Aside from ebdominalis there is hardly an 1nd1cat1.on in the
rest of the species that variation could be used to mdlcate. 2
cline or to recognize any sub-population a§ a subspecies,
Camponotus abdominalis is the most widely dls.trlbuted of all
the species, ranging from Texas and North Caro]ma‘ to nor'fhern
Argentina. The extent of phenotypic variation in this species is
so great that just in Brazil eight names were given to the varions
body color forms, e.g., abdominalis, atriceps, cupiens, flavobasalis,
fuchsae, laevilatus, lusine and romani. Most of these names were
given to specimens collected in the vicinity of Sio Paub.
Examination of several colony series from S3o Paulo and othe
nearby areas revealed that several phenotypic forms coexist in
this area. Completely blackish to completely brownish-yellow
specimens occur there. Analysis of population from the extreme
north and the extreme south of this species distribution showed
the extent of variation to be much less than that in Brazil. For
instance, specimens from Texas and Florida (both being near
the northern limits of this species) show uniformity in their
phenotype in their respective areas. However, as this species I
traced into Mexico, the variation increases. A similar situation
exists in specimens from northern Argentina (near the southem
limit of range) where most of the specimens arc largely blackish
brown.

Based upon the specimens cxamined in this study the present
pattern of variation in abdominalis does not seem to indicate either
distinctive clinal variation or conventional subspecies  variation.
This variability seems to fit Ludwig’s Theorem (1950} whic
states that the greatest variation in the species can be found
in t.he central part of its distribution with progressively lesser
deviations away from the center and in peripheral areas, This
phenomenon may result from the following :

a. Each gene composition may have a definite value at each
locality.

b. Different species structures (=

o phenotypic forms) may
prevail in different localities. P )

c Each peripheral population shows less variability because
of its reduced genetic diversity. :
d. It could be a result of physiological cline.

! For instance,
Ledyard Stebbins has postulated that it

is probable that

13
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most species with a continuous range that includes more than one
alitudinal or latitudinal climatic belt will possess  clines of
physiologica] features adapting them to the particular characteristics
of their habitat range (Boughey, 1968, page 75),

Based on the above 11 considerations I have placed several
names it synonymy. Most of the synonymized names have been
referred to in illustrating these- points. The following ten species
are recognized as valid for the subgenus Myrmothrix.

. abdominalis (Fabricius), 1804
bugnioni Forel, 1900

. cingulatus Mayr, 1862

. femoratus (Fabricius), 1804
hannani Forel, 1900

. lenkoi Kempi, 1960

. punctatus Forel, 1912

. renggeri Emery, 1894

. rufipes (Fabricius), 1775

. sericatus Mayr, 1887

OO0 O o000

One species, C. lessonai has been excluded from the subgenus
Myrmothrix and three species, C. nocens, C. cordiceps and C.
opaciceps, have been accorded uncertain status. In conclusion,
fie 50 published names have been reduced to 10 valid species
and 3 of uncertain status.

Summary

The taxonomy of the ants of the subgenus Myrmothrix of the genus
Camponotus has been studied based upon the specimens obtained from
Museum collections throughout the world. Approximately 5,200 specimens
tepresenting  diverse localities throughout the range of this exclusively
nestropical subgenus were examined during this study.

Each of the specimens of the type series which were available as
well as large series of workers (when available) of all subcastes were
Examined in order to describe the morphological characteristics of each
faxon. Nine structures and four morphological indices were measured
in order to provide comparative data of .a quantitative nature. Discriminant
function analysis was applied to these measurements and proved to be
4 very useful tool in classifying the workers.

Prior to this study 50 names existed to represent taxa (SPECIES_,
subspecies and varieties) in this subgenus. One species, C. lessonal,
has been excluded from the subgenus Myrmofhrix. The remaining 49
hames have been reduced to 13 taxa based upon examipation of all
Specimens received and careful study of the original descriptions. Ten
of these taxa are recogrnized as distinct species; no subspecies are
ecopnized. Each of these species has heen re-described and characterized
and the Hmits of variation in selected measurements given. A key to
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i I been constructed. Thre
species, based upon the worker castf:, has 1 ¢
;];l)zc:eiec(c. abdominalis nocens, C. cordiceps, and C. epaciceps) couly
not be adequately recognized in the absence of types and are accordeg

uncertain status. . - ‘
The following is a list of recognized species with new synoynmy

POSTERIOR

OCCIPITAL SORDER

VERTEX

as determined by this study:

1.

abdominalis
abdominalis
abdominalis
abdominalis
abdominalis
abdominalis
abdominalis
abidominalis
abdominalis
abdominalis
abdominalis
abdominalis
abdominalis
abdominalis
abdominaliy
abdoeminalis

(Fabricius), 1804

var. costaricensis Forel, 1900, n. syn.

spp. cupiens Forel, 1908, n. syn.

citpiens var. lusiae Santschi, 193_6, n. syn.
cupicns var. misionensis Santschi, 1939

st. depressidens Santschi, 1922, n. syn.

st. epistomatus Santschi, 1936, n. syn.
floridanus var. defricius Santschi, 1936, n. syn,
floridanus var. panamanus Santschi, 1936, n, syn.
ssp. fuchsae Forel, 1908, n. syn.

var. fumatus Stitz, 1933, n, syn.

var. mediopallidus Forel, 1900, n. syn.

mediopallidus var, laevilatus Santschi, 1922, n, sy,

st. rabidus Santschi, 1922, n. syn.
subsp. romani Wheeler, 1923, n. syn.
fransvectius Wheeler, 1910, n. syn.

SCAPE
WIDTH

FROMTAL
AREA

]

MANDIBLE

ANTERIOR

A

COMPOUND gvg

FRONTAL CaRtINa
FRONS
GENA
ANTENNAL FOSSA

EPISTOMAL SUTURE

~CLYPEUS

CARINA (CLYPEAL)

atriceps (Fred. Smith), 1858, n. syn.
atriceps var. atricipito-esuriens Forel, 1879, n. syn, ;
atriceps t. stercorarius Forel, 1884, n. syn,

airiceps st. astulatus Forel, 1884, n. syn.

esuriens (Fred-Smith), 1858, n, syn.

floridanus (Buckley), 1886, n. syn.

fulvacens (Norton), 1868a, n. syn.

mediopallidus var. flavebasalis Santschi, 1936, n. syn,
. bugnioni Forel, 1900 '
cingulotus Mayr, 1862 \
cingnlatus bambusarum Forel, 1902, n. syn. ~ 0
cingulatus brunneiventris Santschi, 1922, n. syn.

cingulatus st. brunneiventris var. postaiger Santschi, 1625 n
sSyn.

c{rzgulatus var. damocles Forel, 1908, n. syn.

cingulatus var, fissa Stitz, 1933, n. syn.

cingulaius var, myster Santschi, 1022, n. syn,

. femoratus (Fabricius), 1804

. hannanri Forel, 1900 _ | B
hannani r. willard; Forel, 1902, n. syn. l .
lenkoi Kempf, 1960

punctatus Forel, 1912

renggeri Emery, 1804

. ritfipes (Fabricius), 1775

herrichi (Mayr), 1853

merdicola {Lund), 1831 ' c
m;{pes ';rar. alpina Emery, 1905, n. syn. f

rujipes forma cajurensis Luederwald 4 ]

rtlftlpes var. magnifica Fore], 1913 :1’_ :_.3'118’ i SyB. Fig. 13, A, Diagram of the higgrpg?o;usma(iﬁ?r‘rr:'zgrt].irgx)in tuli face view, B. Diagram
rufipes var. subrufescens Samtsch] f 1920 n. i o the alitrunk of a major warker from lateral side. C‘.lcAngt(lllﬂggsi)ﬂclmﬂtmn of hairs,
. Sericatus Mayr, 1887 ’ o B sy Wi .

PRONGT UM MESONOTUM

!

BASE

BECLIVY
i

-3-

PETIOLE
{SCALE)

—
LT, J

I e T T T e A O T R R TR TR T RS I AR TR T

FAO-MESONOTAL SUTURE

LHXHS

[ [

erect subdecumbent  appressed
suberect decumbent

SHunnrnnnoooo ey

terminology and iilustration after
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Glossary

i : t study have been defingg

Some of the terms used in the present
belaw for clarification purposes. If the definition ha's beep taken fmm
another source, the author and year have been given in parenthesiy

at the end.
Abdomen. The hindmost of the three main body divisions in insects,

Afitrunk. That part of the body, of the higher Hymenoptera .usually termeg
“thorax” by nonspecialists. It is embryologically derived from the
frue thorax and the first segment of the abdomen; they are lfused
into a single structure in the adult. A more reqenf term for alitrunk
is mesosome, but long-term usage of alitrunk in ant taxonomy has
prompted its continued use in this study (Wing, 1068). See Figure 13

Aliopatric populations. Populations of taxa that are sufficiently remate
from each other geogtaphically so that any point on the range
boundary of one is separated from any point on the range bnunldgry
of another by a distance greater than the sum of the natural cruising
ranges of the reproductive castes of each. In the strict sense, allopatri;
species could be those fulfilling the above cited criteria for all
contained demes of each taxon (Wing, 1968), -

Angular inclination of hairs. Terminology relative to the inclination of
both pilesity and pubescence is shown in Figure 13C which has
been redrawn  from Wilson (1955).

Antennal fossa. “The alveolus or cavity in the head capsule seating the
antenna” (Dicke, 1962). See Figure 13.

Cephalic index (CI}. 100(HW)/HL,

Ciypeus. “A facial scletite lying between the epistomal suture and the
junction of the labrum with the head capsule; usually the region
lying below the epistomal suture or anterior tentorial pits™  (Dicke,
1962). See Figure 13.

Coxa (pl. Coxae). “The basal segment of the leg, by means of which
it is articulated to the body” (Torre-Bueno, 1937).

Delimitation. “In taxonomy, a formal statement of the characters of 2
taxon which sets jts limits” (Mayr, 1969),

Deme. A localized interbreeding population.
Epinotum. See propodeum and Figure 13,

Epistomal suture. “A transverse cranial suture bearing the anterior tentorizl
pits and demarcating the clypeus and the frons” (Dicke, 1562).

Femur (pl.‘ femora). “The thigh; usually the stoutest segment of the
leg, articulated to the body through trochanters and coxa and bearing
the tibia at itz distal eng” {Torre-Bueno, 1937),

Femur Index (FI). 100(FW)/FL. Applicable to females (= queen) only,
in this study. = '
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Femur fength (FL). Maximum length of the fore femur of female.
Feur width (FW). Maximum width of {he fore femur of female,

Flagelfum. “The distal annulations or segments of the antenna  beyond
the scape in ants” (Dicke, 1062),

Flexor surfaces. Surfaces which are brought together when a jointed
structure is bent a joint,

Fereolate, “Surface that shows decp depressions with well marked sides,
Foveolze may be described as rounded or ¢longate and are called
piligerous foveolac when they surround the bases of the hairs”
(Sparks, 1941).

Frons. “A facial area of the head dorsad of the epistomal suture and
between the compound eyes” (Dicke, 1962),

Fronfal area. A small median triangular plate on the anterior surface
of the head, just above the clypeus, See Figure 13.

fronfal caring. A carina or ridge forming the median boundary of the
antennal fossa. See Figure 13

Gaster. “A special term occasionally applied to the metasoma, or terminal
major body part of ants” (Wilson, 1971).

Gena (pl. Genae), “The cheek: the part of the head on each side below
the eyes, extending to gular suture” (Torre-Bueno, 1937). See
Figure 13,

Gula. “The_ ventral sclerite of the prognathous head bounded by the
posteccipital (or gular) suture; probably a sclerctized expansion of
the ventral cervex” (Dicke, 1962). The posterior surface of the head.

Head tength (HL). Maximum measurable length of the head, held in
perfect full-face view, from the anteriormost point of the clypeal
border to occipital border, or to an imaginary straight line connecting
bosterior corners of head. See Figure 13.

Head widip fHW). Maximum measurable width of the head from gena
;[:q gena immediately below the compound eyes in full-face view. See
pure 13,

Index, This term, as applied in various scientific disciplines, has
tmcompassed many  widely divergent arithmetic combinations. In a
more strict sense, index usually denotes the quotient of two minimal
or maximal dimensions of a single anatomical structure, expressed as
4 percentage, and usually set up so as to make the resulting figure
!ess than 100, Both femur and cephalic index are used in this study
M conformity with this stricter definition. Neither the scape nor
Pronotum index i, however, an index, sensu stricfo. Since in each
‘ase their dimensions are taken from two separate structures, it is
More proper to call these ratios. There would seem to be little
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g to change their formal designatigyg

: i roposin :
merit, however, in prop Cmodified from Wing, 1968).

to ratios at this late date

Major worker. “A worker of the largest subcaste” {Wheeler and W]—,Qe]er'

1963).
i } dages; in
ibles. “The most anterior of the gnathal appen ; the
Man?liflfn?ibulate forms, the jaws employed principally fgr Cutting,
crushing and grinding solid tood” (Dicke, 1062). See Figure 13

Maximum measurable fength  of )

Maximum eye length (EL).
compound eye.

Maximum eye width (EW). Maximum measurable width  of the

compound eye.

Media worker. A worker intermediate in size between majors and minors,

Meso-propodeai suture, The transverse scatn separating the mesorotum
from the propodeum. See Figure 13.

Mesothorax. The second segment of the thorax, See Figure 13.
Metatibial length (MTL). The maximum length of the metathoracic tibi,

Metathorax. “Collectively, the entire last or third metamere of the thora"
(Dicke, 1962).

Minor worker. A worker of the smatlest subcaste.

Occiput. “A posterior sclerotized region of the head set iff by an occipita
suture and lying between the vertex and genae and the postoccipnt”
{Dicke, 1962). See Figure 13.

Occipital. Pertaining to the occiput, or uppermost part of the head

Pedicel. The one {(the petiole) or the two segments (the petiole pls
the postpetiole) of the base. of the abdomen (in ants) which are
reduced and either modified or bearing an erect or inclined scale
(modified from Wheeler and Wheeler, 1963). See Figure 13.

Perfect fu!t-face view. To orient the head of the specimen in such a wg
that it has the maximum area visible along both the length and
the width axes.

Petiole. In ants, a pedicei formed of only one segment.

Pilosity. The longer, reclinate, suberect or erect hairs found on i
body of all castes.

Ptenra. “Collectively the sclerites that comprise the lateral aspects &

the thorax, between the tergum and sternum” (Dicke, 1962).

Polymorphism. In ants defined as the occurrence of nonisometric relat®
growth occurring over a sufficient range of size variation wilit
a normal mature colony to produce individuals of distinctly diferett
proportions at the extremes of the size range (Wilson, 1971).

Promesonotal suturi. “The transverse seam separating the pronotum fro
the mesonotum” (Wheeler and Wheeler,1963). See Figure 13.
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Pronotum. The upper surface of the prothorax. See Figure 13,

Prepodeunt.  An equivqlent of the term epinotum as used b .
myrmecologists. It is embryologically the first segment of the se;b;c?rlr’:éir
whith in the higher Hymenoptera becomes fused with the poqterim:
thorax to form the alitrunk of the adult :

Prothorax. “The entire or first metamere of th . .
{Dicke, 1962), e thoracic tagma
Pubescence. The minute, appressed tomentum which my
i , v cover the whol
or pottions of the body and appendages. Pubescence usually underliez
the pilesity and is short and delicate in most species.

Pierothorax. “That portion of the specialized thorax which
) 1 support
and manipulates the flight mechanism; specially the mesothorazp;lilg
metathorax of flying insects” (Dicke, 1962),

Stape. “In ants, the greatly elongated basal segment of the a "
(Wheeler and Wheeler, 1963). See Figure 1%' e antenna

Seape index (SI}. 100(SL)/HW.

Seape length (SL}. Maximum measurable length of scape excluding the
atticular condyle and neck. See Figure 13.

Shugreened. A surface roughened with minute tooth-like projections ar
close set roughened. Shagreen may be striate or reticulate (modified
after Sparks, 1941).

Stending Fairs. “Pilosity that forms an angle at 45 degree or more with
the. coficular  surfact, i, e, subdecumbent, suberect, or erect”
(Wing, 1968).

Sympairic pepulations. Populations of two or more taxa that overlap
or are so close geographically, that the maximum distance between
the ranges is equal to or less than the sum of the natural cruising
ranges of the reproductive castes.

Thorax. The body region behind head which bears legs and wings (if
present). “The ambulatory tagma of an insect's body composed of
three metameres and bearing the legs and wings” (Dicke, 1962).

Tibia (pl, tibice). The fourth division of an insect’s leg between the
femur and the tarsus.

Tomentum. “A form of pubescence composed of matted, woolly hair”
{Torre—Bueno, 1937).

Trochanter. The small leg segment between coxa and femur.
Vertex, The tep of head, between compound eyes and in front of occipital

Margin, “The cranial area above the frons and between the compound
eyes” (Dicke, 1962).
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] i asurable midline gy
g of alifrunk (WL). Maximum me oth
Weberf'S fﬁ?gi‘ﬁ( f}rcom anterodorsal margin of Pl’OI‘I()tl'Im tr).flange on
gostzrwentral apex of propodeum. In practice, this measurement is

often taken from the side.
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