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REVISION OF THE GENUS MYRMOTERAS 
(HYMENOPTERA: FORMICIDAE) 

MARK W. MOFFETT' 

ABSTRACT. The Asiatic formicine ant genus Myr- 
moteras is revised in full, with descriptions of ten 
new species and redescriptions of the eight previ- 
ously described species here considered valid; M. 
kemneri is provisionally synonymized with M. bar- 
bouri. Among the new species are the first records of 
Myrmoteras from India and Sulawesi. 

Two subgenera are recognized: in the subgenus 
Myrmoteras (with seven species in two species- 

groups) a pair of long trigger hairs extends from the 
labrum; in the new subgenus Myagroteras (with 
eleven species in four species-groups) the trigger hairs 
are absent. Cladistic analysis supports the informal 
species-group divisions and (if it is assumed that loss 
of palpal segments is more probable than regain) the 
monophyly of both subgenera. 

INTRODUCTION 

The tribe Myrmoteratini, containing the 
single genus Myrmoteras, is a small group 
of infrequently collected formicine ants 
with a distribution restricted to tropical 
Asia. With their oddly shaped heads, huge 
eyes, and extraordinarily long mandibles, 
Myrmoteras are unquestionably among 
the most bizarre ants in the world fauna. 

Myrmoteras has been regarded as rel- 
atively primitive since Emery (1925). 
Characters considered ancestral for the 
Formicinae include the asepalous proven- 
triculus (Eisner, 1957) and the wing ve- 
nation (Brown and Nutting, 1949). Ob- 
viously derived characters are numerous, 
however, and include the most conspicu- 
ous and distinctive morphological fea- 
tures. Notable here is the elongation of the 
mandibles, which are linear with approx- 

1 Museum of Comparative Zoology, Harvard Uni- 
versity, Cambridge, Massachusetts 02138. 

imate insertions. The back of the head has 
become widened, apparently to accom- 
modate relatively massive mandibular 
muscles, and a distinctive occipital lobe 
has formed. In addition, there has been 
the development, in some species, of trig- 
ger hairs extending from the labrum for- 
ward between the mandibles. 

These morphological characters relate 
in large part to a specialized mode of for- 
aging behavior. Myrmoteras workers and 
queens are capable of opening their man- 
dibles about 280°, wider than has been ob- 
served for any other ant (Figs. 1, 2). In 
M. toro, a species I have observed in Su- 
lawesi, workers seize active, soft-bodied 
prey by snapping their mandibles forward 
from the fully open position. This is es- 
sentially the same prey capture technique 
as that used by ants in other subfamilies 
of the Formicidae: odontomachine ants 
(Ponerinae) and dacetine ants (Myrmicin- 
ae). All three groups depend heavily or 
entirely on the capture of large or agile 
prey by solitary foragers, without the ben- 
efit of recruitment.? In addition, R. W. 
Taylor (CSIRO, Canberra, Australia) has 
discovered several species of Leptanillinae 
which are also trap-jaw ants. 

The constellation of anatomical and be- 
havioral characters that bear on trap-jaw 
predation are apparently apomorphies in 
the respective subfamilies of each group 

2 In certain trap-jaw species the trap-jaw apparatus 

has been modified secondarily to serve more effec- 
tively for defense (Carlin, 1983). This has not oc- 
curred in Myrmoteras species. 

Bull. Mus. Comp. Zool., 151(1): 1-53, December, 1985 1 
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containing trap-jaw ants. That these traits 
have recurrently coevolved suggests that 
they represent an ‘adaptive syndrome,’ in 
other words, a suite of characters likely to 
evolve together or in some sequence to 
produce a more or less narrowly defined 
phenotype with specific functions (in this 
case the trap-jaw apparatus). The preva- 
lence of odontomachine and dacetine ants 
in tropical ecosystems around the globe 
attests to the widespread significance of 
the niche open to ants that have conver- 
gently developed trap-jaw predation. In- 
deed, Myrmoteras ants are probably more 
ecologically important in tropical Asia 
than the infrequency with which they 
have been collected suggests: those local- 
ities at which collecting has been most in- 
tense in recent years, such as Gunung 

Mulu National Park, are now known to 
harbor several species. 

RELATIONSHIPS 

The species of Myrmoteras fall into two 
distinct groups, one of seven species (sub- 
genus Myrmoteras) and one of eleven 
(subgenus Myagroteras) which can be 
readily distinguished by labral characters. 
Females in the subgenus Myrmoteras have 
a pair of prominent trigger hairs that orig- 
inate from the middle of the dorsal face 
of the labrum. The species of Myagroter- 
as lack long, prominent trigger hairs (al- 
though there are two much shorter and 
more widely separated labral hairs), and 
the dorsal surface of the labrum is more 
or less rounded, not coming to a distinct 
medial point. Although not noted by pre- 
vious authors, these characters are easily 
recognized even in the field, and are ap- 
parent in illustrations of head structure in 
previous taxonomic treatments of Myr- 

moteras, for example in plate 6 of Creigh- 
ton (1930). Another conspicuous character 
distinguishing Myagroteras from Myr- 
moteras is the presence of a longitudinal 
sulcus extending between the frontal area 
and medial ocellus in all Myagroteras 
species except M. insulcatum. In the sub- 
genus Myrmoteras the sulcus is invariably 

very feeble or absent. Gregg (1956) indi- 
cated that Myrmoteras species could be 
divided into two groups based on this fea- 
ture. 

The two groups also differ in the degree 
to which the mandibular shafts are bent 
ventrad approximately at the position of 
the penultimate tooth. In Myrmoteras the 
mandibles are strongly bent, so that there 
is a distinct angle visible in lateral view. 
Myagroteras ants have only a very slight 
bend or downward curvature at the same 
position. 

The behavior of Myagroteras species 
has not been studied. However, it seems 
reasonable to assume that the presence or 
absence of trigger hairs must bear directly 
on differences in foraging behavior be- 
tween the two groups, and therefore prob- 
ably is a reflection of significant ecological 
differences. This, and the ease with which 
the two groups can be distinguished, sug- 
gests that formal division of the genus 
would be of heuristic value. A cladistic 
study of Myrmoteras with the aid of the 
program PAUP (version 2.3), written by 
David L. Swofford, has clarified the phy- 
logeny of the genus and allowed for an 
evaluation of whether such a division is 
justified. This study suggests, but does not 
unequivocally support, formal division of 
Myrmoteras. Monophyly of both groups 
is supported if it is assumed that loss of 
palpal segments and of a well-demarcated 
frontal area is more probable than regain. 

CHARACTER CODING FOR 

COMPUTER ANALYSIS 

The characters used in the analysis are 
given in Table 1. Definitions of all char- 
acters are given in the section on termi- 
nology. Characters 19 and 21 (cephalic 
sculpture and occipital lobe sculpture) 
were treated as unordered; all other char- 
acters were binary or ordered. The char- 
acters were allowed free reversibility as in 
Wagner parsimony (Felsenstein, 1982; 
Farris, 1970). As discussed below, how- 
ever, losses were considered more proba- 

ble than gains for certain characters, a 
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Figures 1-2. Live workers of the genus Myrmoteras. 1. M. toro paratype (subgenus Myagroteras). 2. M. barbouri forager 
from Singapore (subgenus Myrmoteras; trigger hairs barely discernible). 
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TABLE 1. DATA MATRIX OF MORPHOLOGICAL CHARACTERISTICS FOR SPECIES OF MYRMOTERAS AND ONE 
HYPOTHETICAL OUTGROUP.T 

Character 

Taxon [aioe 4 ee Ge aero ere OM Ooms 12 13 14 15 16 17° 18 

Outgroup OD. O Oe P- 2 Re a’ OP O Or Pk 2 S050 0 ae =P 
M. barbouri 00 0205 20) 07 i 1 oO oO T9057 0> 70 
M. binghami Le 0 0 0700 Oe 0 0 0 O P O O O 
M. iriodum ee Om OO Ole On Onn O 1 1 ON OP IO SOO 
M. mjoebergi Ll 00 0705) 0) 0 0 2 it 0. 0) 1) 5055050 
M. brachygnathum Ft 10. 205 08 307 202-20 0). ef 2 1 O--a. h VR 0a 
M. ceylonicum 000 0) 05 OO at 0 0 OI ee) Fe 
M. scabrum OR Oe ON Ol Or Oe O nel 2 2, jee Oe OO)’ 
M. bakeri 0 oO 1 1 1 |e il 0 O 1 1 1 il 1 1 1 0 i 

M. diastematum @) RE he 1 Cal ib al aa) 
M. indicum OO 1 0 a ee 2-3 1 LL ee Oe 
M. chondrogastrum 0 o> 1 i toe a Oe a 1 0 1: i -e “I 208k 
M. donisthorpei 0 O02 =f GP 4-0) 1 0. 0 1 L “O-l 2 1, P “P07 Pe 
M. karnyi OL OR eee ee eee ee Ole tt P ? or or Oe 
M. insulcatum OOO al 2 Oe Olean 8 i Oy O12 ie 0) Il 
M. morowali Oe ) at le jh ly ak tl 0) 0) a Oe el, 1 
M. toro OO ae EO OO el 0 0 Wh 2 ee 
M. williamsi Op (0 al ake ah ek) EI 0 0) WP Pee il 8 1? 
M. wolasi Ot) ab ake wm @ ik = @) il 0) 0 Is 0) Ps ele ee 

Sg. Myrmoteras Poot 020° 0" 00 22 20.250 0 0.- 0"? 0405705 -0 
Donisthorpei-group O-70s 1 Ae 00 ar a} 0 I cal kh? ee Oe 
Williamsi-group O05 Ty 05 0 0; al 0 0 P - . OMe) melee 

+ In the table “?” refers to missing data and “P” refers to a polymorphic condition, or an intermediate or 
ambiguous condition, as discussed in the text. Character numbers refer to the following characters: 1. trigger 
hairs; 2. labrum shape; 3. frontal sulcus; 4. apical mandibular bend; 5. mandibular angle; 6. mandibular 

grooves; 7. tooth counts; 8. preapical denticle number; 9. apical denticle number; 10. apical denticle size; 
11. maxillary palps; 12. labral palps; 13. lateral clypeal flanges; 14. clypeal convexity; 15. frontal area; 16. 
orbital grooves; 17. postocular distance; 18. rugae above antennal bases; 19. cephalic sculpture (unordered 
character); 20. clypeal sculpture; 21. occipital lobe sculpture (unordered character); 22. metathoracic tubercle 
ruga; 23. propodeal shape; 24. metanotal groove; 25. iridescence; 26. petiolar rugae; 27. density of pilosity; 
28. height of pilosity; 29. metathoracic tubercle hairs; 30. sternum of petiole; 31. propodeal declivity; 32. 
HW, character 1; 33. HW, character 2; 34. CI; 35. ML, character 1; 36. ML, character 2; 37. SI; 38. EI; 39. 

OLI,; 40. TWI; 41. HFL. The final three rows of data in the table are characters for the hypothetical ancestral 
species of the subgenus Myrmoteras and the donisthorpei and williamsi species groups. 

possibility not allowed for in the PAUP 
program. 
When a character showed polymor- 

phism within a species (i.e., the presence 
of mandible grooves in M. bakeri) it was 
coded as if the data were missing for that 
species. Species represented by single 
specimens were treated as polymorphic for 
a character if the specimen showed a bor- 
derline condition. Range limits for nu- 
merical characters were chosen to sepa- 
rate cleanly the maximum number of 
species. For several of the numerical char- 
acters (SI, HFL, TWI), species showing 
any overlap with the range in values be- 

tween an upper and a lower limit were 
coded as if the data were missing; only 
those consistently higher than the upper 
limit or lower than the lower limit were 
assigned character states. As a result, only 
species demonstrating extreme differ- 
ences in these characters were contrasted. 
This was done because the limited mate- 
rial available for most species is certainly 
not sufficient to show much of the intra- 
specific variation actually present. Final- 
ly, for certain characters (ocular groove, 
rugae above antennal bases, mandibular 
angle, frontal area, propodeal shape) in 
which the character states were judged 
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EXTENDED. 

Character 

? Ge PP ae Pie te aL) PR es neat cee 
1 OOF On eek a Oe 109 el 0 
3 erate vO} el = Ok ee yO 
2 a OP PaO! On Pale xO. Elk #20 
2 et O2 hs ORO ph Ey clea OL) Ojon sl oh 
2 Te 20 Ole lt OR On PO). lee in A ee ll 
1 AO Os OF TOR A OF Oa 
0 bh tle @O 12” Oeals Oy Oe 
2 [OMe OnrsO P= OP 0 10) e 0 
2 1EREOF SIS OS ME sO) -) Ow eae (rh 0D. AO 
2 Ope le all PO. Ohg Op. de. 
1 Oe nOn el eOon OM Os OL TO 
1 ORO el Oerl On wOsOr. a nO 
Peeeerter mess ep) © ws Meas Sey Cape epee OEP 
2 TONE SPs IPs 0) 20) Perel: SO 
1 Opera OF Orn 0) ar OmeOle cls eat 20 
0 ot OU SPO. 0) 0% 1. ie 0 
1 QI Oa OP On) eal? 
0 QO 8 © O 0 OO a de 0 

1 enO On SOnpsOn nt: Oy Ose 
0 Op Onell "Ol On .Or alts 0 
0 OP Perr ap ern Ol 0" a = Slr 60 ere ooo o oe So oOo o'So1S OO Sou ll ll en) UVR OR KF Or VOrF MFR OF OR RR rr vu SISO) S1Sie1S) SO SSS 11S SOOO ae Ce ie © ee ne ee el el ee DR BE BE RE OO Or RE Ee kK Oo BHO BPR eR me oR Perr OOCOCOONmoOOoOo ROTI oe) Ins] Inofi tas] Ine} tas} Ae) ino] Tino} lae) tae} Sy) LS) LS) 8) Orr HOOMWOR RR mR RFP OOrRr rH UU oo Oo) Mao) Ino} [i ) TO) Ino} Lao} ilo] igo) Ino) >) t=) (SJ PE ta) Leta ©) wvo Muay wwWOeFrFCOOCOrOCOrOCOONVNVS Sy) tt as} tqe} Ineo] (s) tae) OS) las] Ig) tg0f Sy fF tae) Wge) |S Pa) 

qualitatively, species in which there was 
an intermediate condition were treated as 
if the data were missing, because of dif- 
ficulties in consistently assigning character 
states. 

OUTGROUPS 

The genus most closely related to Myr- 
moteras appears to be Gesomyrmex 
(specimens of Santschiella, an African ge- 
nus possibly close to tropical Asian Geso- 
myrmex, were not available for study). 
Gesomyrmex females have very large eyes 
(in minors EI ranges from 79 to 93), and 
the shape of the eyes is similar to that of 
Myrmoteras. In addition, the petioles of 
most Gesomyrmex minors have a pair of 
ventral hairs at the base of both the an- 
terior and posterior peduncles, as is the 
case with Myrmoteras. Monophyly of Ge- 
somyrmex is evidenced by the position of 
the antennal bases, the eight-merous an- 
tennae, and other characters. 

The mandibles of Gesomyrmex minors 
come closest within the Formicinae to re- 

sembling those of Myrmoteras females. 
The mandibles are long (MI 49 to 54, or 
greater if the forward projection of the 
clypeus is excluded), and, unlike other 
Formicinae outside of Myrmoteras, the 
toothed margin of the mandible runs vir- 
tually parallel with the lateral margins (so 
that the blade is linear rather than sub- 
triangular). Moreover, the two teeth prox- 
imad to the apical tooth are shorter than 
the teeth to either side of them, and in 
many cases are reduced in size to a degree 
almost comparable to the apical denticles 
of Myrmoteras (some specimens of Aus- 
tralian genus Myrmecorhynchus also ap- 
proach this condition). In addition, most 
Gesomyrmex minors have the mandibles 
relatively strongly curved ventrad at about 
the same position as the strong apical 
mandible bend characteristic of the sub- 
genus Myrmoteras. Thus, the mandibles 
of many Gesomyrmex minors seem to be 
approaching the condition characteristic 
of Myrmoteras. 

The proventriculus of Gesomyrmex is 
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sepalous, which is the derived condition 
for Formicinae (Eisner, 1957). In contrast, 
the proventriculus of Myrmoteras lacks 
sepals. The anatomy of the Myrmoteras 
proventriculus is unusual, however, and 
not well understood (Eisner, 1957). The 
asepalous condition of the proventriculus 
in Myrmoteras does not preclude a close 
relationship to Gesomyrmex, although 
further comparative studies using proven- 
tricular structure and other characters will 
be necessary to clarify the phylogenetic 
relationships of these and other formicine 
genera. 

CHARACTER POLARITY 

Comparison of Myrmoteras with Ge- 
somyrmex, Myrmecorhynchus, and other 
Formicinae indicates that several charac- 
ters found to vary within Myrmoteras can 
be polarized for cladistic analysis. Geso- 
myrmex and Myrmecorhynchus show at 
most a trace of the frontal sulcus; the pres- 
ence of a well-defined sulcus is therefore 
considered synapomorphic within the ge- 
nus Myrmoteras, as is the lack of a distinct 
apical mandible bend. 

In all other formicines examined the la- 
brum either lacks a distinct dorsalmost 
surface, or this surface is narrow and trun- 
cate. In genera such as Gigantiops, Opis- 
thopsis, Camponotus, and Formica the 
(often numerous) labral hairs are short to 
moderately long (but apparently never 
longer than the length of the labrum; see 
Gotwald, 1969). By contrast, in the genera 
Oecophylla (Gotwald, 1973), Myrmeco- 
rhynchus, and Gesomyrmex the labrum 
has one or two pairs of hairs which are 
much longer than any other labral pilosi- 
ty. These hairs are very slender and orig- 
inate far apart on the labrum, and thus 
resemble those of Myagroteras. The hairs 
either project back over the mouthparts, 
or more or less forwards, beneath the 
mandibles. In Gesomyrmex there is often 
only a single pair of long, widely separat- 
ed hairs, and in some species these hairs 
are almost as long as the mandibles. These 
observations support the view that the 

trigger hairs and projecting labrum of 
species in subgenus Myrmoteras represent 
synapomorphies. 

Well-developed ocular grooves, the 
presence of a slight iridescent sheen, and 
the strongly dilated condition of the mid- 
dle and hind tibiae are characters appar- 
ently unique to certain species of this ge- 
nus, and these character states are 
therefore considered synapomorphies. The 
6,4 palpal formula and presence of a well- 
defined frontal area were treated as ple- 
siomorphies. 

CLADISTIC ANALYSIS 

In the initial runs of the complete data 
set I used global branch swapping with 
MULPARS (search for multiple minimum 
length trees). Unfortunately, the PAUP 
program does not allow for irreversible 
conditions: I consider the loss of palpal 
segments and complete loss of a well-de- 
marcated frontal area to be much more 
probable than regain. The initial run re- 
sulted in trees where reversals in the loss 
of these characters occurred. At this point 
an attempt was made to find more parsi- 
monious trees by reducing the likelihood 
of reversals. 

Several of the reversals present in the 
trees from the initial run occurred within 
clusters of species. These species clusters 
consistently resolved regardless of wheth- 
er palpal and frontal area characters were 
used in the analysis; there were also char- 
acters supporting the monophyly of each 
of these clusters. Therefore, each cluster 
was collapsed to a single, hypothetical 
ancestor species, with the assumption that 
any of the tree configurations found dur- 
ing runs with or without palpal and fron- 
tal area characters could represent the ac- 
tual phylogeny of the cluster. The clusters 
involved were the ceylonicum and bing- 
hami species groups, which were further 
collapsed to a single taxon, and the donis- 
thorpei group; this reduced the number 
of taxa to ten. The character states as- 
signed to the ancestral species for each 
group were deduced through consider- 



ations of parsimony using the algorithm 
of Maddison et al. (1984), except for the 
following characters: maxillary palpal 
segmentation, labral palpal segmentation, 
and frontal area. Since losses for these 
characters are considered essentially irre- 
versible, the highest number of palpal seg- 
ments and best-developed condition of the 
frontal area within each group were treat- 
ed as the ancestral condition for that 
group. 

The williamsi group was consistently 
resolved in the six most parsimonious trees 
found for this modified data set. The 
number of taxa under consideration could 
then be further reduced by collapsing the 
williamsi group to a single ancestral tax- 
on. With the number of taxa reduced to 
seven it became possible to carry out an 
exhaustive search for the most parsimo- 
nious trees. The three resulting trees are 
given in Figure 3 (trees A-C), along with 
the basic structure of the majority of trees 
from the initial run (tree D). 

RESULTS 

Inclusion of the complete data matrix 
consistently results in the placement of the 
subgenus Myrmoteras as the sister group 
to the species M. insulcatum within the 
Myagroteras tree. However, when the ini- 
tial data set is considered without palpal 
and frontal area characters, Myrmoteras 
and Myagroteras resolve as monophyletic 
sister taxa. Monophyly of both groups is 
also realized when the occurrence of re- 
gains in palpal and frontal area characters 
is constrained by first collapsing species 
groups as discussed in the previous sec- 
tion. The three trees resulting from this 
procedure contain 101 steps (including 
changes within the collapsed groups), five 
more than the most parsimonious trees 
found when no restrictions were made on 
reversals in palpal segment and frontal 
area loss. Of these, tree A (Fig. 3) is con- 
sidered most reasonable because it as- 
sumes one event of palpal segment and 
frontal area regain, rather than two. I have 
chosen to accept this tree, and therefore 
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the monophyly of both groups, because 
trees in which the subgenus Myagroteras 
is paraphyletic (for example, Fig. 3, tree 
D) are less parsimonious given my initial 
assumptions on character evolution. This 
is true even after the number of reversals 
in the palpal and frontal area characters 
is reduced by manually recoding transi- 
tions between character states on these 
trees. Monophyly of Myagroteras is sup- 
ported by the frontal sulcus and mandib- 
ular bend characters (although the results 
do not change if the mandibular bend 
character is not polarized). (Monophyly of 
Myrmoteras is supported by the labral 
shape and pilosity [trigger hair] charac- 
ters.) 

In the subgenus Myrmoteras, the cey- 
lonicum and binghami groups consistent- 
ly resolved as monophyletic sister groups. 
M. ceylonicum is the sister taxon to the 
other species in the ceylonicum group. M. 
barbouri, iriodum, and mjoebergi form a 
clade within the binghami group, al- 
though the relationship between these 
species is unclear. 

The structure of the Myagroteras tree 
is less certain. The species M. williamsi is 
most likely the sister taxon to other species 
in the williamsi group, but if palpal seg- 
ment characters are deleted from consid- 
eration, the species sorts out at the base of 
the donisthorpei clade near M. karnyji. Al- 
though the donisthorpei group was con- 
sistently resolved as monophyletic, place- 
ment of M. karnyi in this group is 
problematic because the type (and only 
known specimen) of this species was not 
located. The possibility remains that M. 
karnyi is actually closer to M. williamsi. 
Placement of M. karnyi in the donis- 
thorpei group was a result of coding for 
probable similarities in petiolar shape and 
sculpture based on the original description 
(Gregg, 1954). 

The position of the species M. insulca- 
tum in the tree is unclear. This ant rep- 
resents either the sister taxon to other My- 
agroteras species (as in Fig. 3, tree C), or 
is derived from the M. bakeri group (Fig. 
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3, trees A and B). Given the latter hy- 
pothesis, and presuming Myagroteras is 
monophyletic, the character states this 
species uniquely shares with subgenus 
Myrmoteras (such as in clypeal shape and 
lack of the frontal sulcus) must represent 
homoplasies. 

The adequacy of the phylogeny sup- 
ported here will become clearer when ad- 
ditional material from the genus is avail- 
able, as future collections of Myrmoteras 
will certainly continue to yield a high pro- 
portion of new species, and should also 
greatly clarify intraspecific variation. 

TERMINOLOGY AND CHARACTER 
STATES 

Below I define the measurements, in- 
dices, and special descriptive terms used 
in this revision. In cases where the char- 
acter in question was used in the cladistic 
analysis, the individual character states are 
also defined, with the coding for each state 
used in cladistic analysis given in brackets. 
Unless otherwise indicated, the characters 
were treated as an ordered sequence of 
states. Character states coded as [?] were 
treated as absent data (see previous sec- 
tion). 

Precise measurements are necessary to 
determine subtle differences in body pro- 
portions that often distinguish species. 
Measurements were made with an ocular 
micrometer on a Leitz microscope, to a 
precision of at least 0.01 mm, except mea- 
surements of trunk length, which are pre- 
cise to an estimated 0.03 mm. All mea- 
surements are given to the nearest 0.01 
mm; indices such as CI were calculated 
before converting micrometer units to 
millimeters. Sculpturing terminology fol- 
lows that of Harris (1979). Scanning elec- 
tron micrographs were prepared with an 
AMR 1000a SEM, using gold-palladium 
coated specimens. 

GENERAL CHARACTERS 

Iridescence. Refers to presence of a fine 
iridescent sheen on the head and trunk. 
Character states: [0] no iridescence (al- 

though body surface often lustrous); or 
[1] feebly iridescent. 

Pilosity. Generally refers to the long, con- 
spicuous erect to suberect hairs on the 
head and body. 
Height. Typical height of longer hairs 

on trunk. Character states: hairs [0] 
long (height at least 0.18 mm); or [1] 
short (height < 0.15 mm). 

Density. Estimated for workers by 
counting hairs breaking dorsal mar- 
gin of trunk viewed in profile, ex- 
cluding hairs arising from metatho- 
racic tubercles. Character states: 
pilosity [0] sparse (less than 10 hairs) 
to moderate (10 to 29 hairs); or [1] 
dense (30 to 39 hairs) to very dense 
(40 hairs or more). 

TL (Total length). Sum of ML + HL + 
WL + petiole length + gaster length. 
Sizes small (less than 5.0 mm), medium 
(5.0 to 6.0 mm), or large (greater than 
6.0 mm). 

CHARACTERS ON HEAD (EXCLUDING 
MANDIBLES) 

CI (Cephalic index). 100 x HW/HL. 
Character states: head [0] narrow (CI at 
most 108); or [1] broad (CI > 108). 

Cephalic sculpture. Character states 
(unordered character): dorsum of head 
(excluding clypeus) is [0] conspicuously 
rugose; [1] granulate; [2] smooth (ex- 
cluding fine, feeble rugae between an- 
tennal bases); or [3] punctate. 

Clypeal sculpture. Character states: clyp- 
eus [0] granulate or granulo-rugose; or 
[1] lacking granulate sculpture. 

Clypeus, convexity. Character states: 
clypeus [0] feebly convex medially; [?] 
intermediate condition; or [1] strongly 
convex medially. 

Clypeus, lateral flanges. Character states: 
lateral flanges [0] relatively poorly de- 
fined; [?] intermediate condition; or [1] 
well-defined because of relatively 
abrupt shift in plane relative to raised 
medial region. 

EI (Eye index). 100 x EL/HW. Charac- 
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Figures 4-5. Labral structure in an oblique anterior-dorsal view. 4. Labrum of M. indicum (subgenus Myagroteras); the arrow 
indicates one of the long labral hairs. 5. Labrum of M. mjoebergi (subgenus Myrmoteras). 

Scale lines. 0.05 mm. 

ter states: [0] EI at most 60; or [1] EI > 
60. 

EL (Eye length). The maximum diameter 
of the eye. 

Full face. Dorsal surface of head viewed 
so as to attain the maximum length. 

Frontal area. Character states: [0] clearly 
defined; [?] poorly demarcated (by sub- 
tle color differences, very feeble or in- 
complete sutures, or both); or [1] not de- 
marcated. 

Frontal sulcus. Sulcus on head extending 
from frontal area to median ocellus. 
Character states: [0] absent or very fee- 
ble (usually visible as a trace of an im- 
pressed line, e.g., Figs. 11-14, 33); or [1] 
conspicuous (e.g., Figs. 27, 38). 

HL (Head length). Length of head along 
midline from anterior margin of clyp- 
eus to posterior margin of medial por- 
tion of the occipital lobe, measured with 
the head viewed in full face. 

HW (Head width). Maximum width of 
head viewed in dorsal full-face, exclud- 
ing the eyes. Preferred over total length 
as an index of size. Character 1, states: 
size [0] small (HW 0.90 mm or less); or 
[1] intermediate to large (greater than 
0.90 mm). Character 2, states: size [0] 
small to intermediate (HW less than 
1.10 mm); or [1] large (1.10 mm or 
more). 

Labrum shape. Character states: in full 
face view visible (dorsal) part of labrum 
[0] rounded or truncate (projecting very 
little; e.g., Figs. 4, 27); or [1] triangular 
to subtriangular (projecting more con- 
spicuously and coming to a forward 
point; e.g., Figs. 5, 14). 

Occipital lobe. A conspicuous lobe shaped 
somewhat like an inverted “V”’ situated 
immediately above and to the sides of 
the foramen magnum. The lobe is nar- 
rowest above foramen and is most 
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prominent on either side of head (e.g., 
Figs. 7-9). 

OLI (Occipital lobe index). The propor- 
tion of the head length measurement 
accounted for by the median portion of 
the occipital lobe, multiplied by 100. 
Character states: [0] less than 10; or [1] 
10 or more. 

Occipital lobe sculpture. Character states: 
(unordered character): lobe [0] smooth; 
[1] granulate; or [2] rugose. 

Orbital grooves. Narrow sulci along the 
dorsal border of each eye. Character 
states: [0] virtually absent (at most a very 
narrow, feeble groove; e.g., Figs. ll- 
14); [?] moderately developed (narrow 
but readily discernible groove, often 
with feeble transverse rugae); or [1] con- 
spicuous (groove wider, usually with 
well-developed transverse rugae; e.g., 
Figs. 26, 27). 

Palpal segmentation. Given in species de- 
scriptions as number of segments in 
maxillary palps; number of segments in 
labial palps. Because of the limited ma- 
terial counts were made on undissected 
individuals, when necessary after ap- 
plying a droplet of relaxing fluid to the 
mouthparts. 
Labial palps. Character states: labial 

palp segments numbering [0] four; [1] 
three; or [2] two. 

Maxillary palps. Character states: max- 
illary palp segments numbering [0] six; 
[1] five; [2] four; or [3] three. 

Postocular distance. The distance be- 
tween the posterior margin of the eye 
and the abrupt posterior declivity of the 
head behind the eye, measured in dor- 
sal full face view (Fig. 38). Character 
states: distance [0] narrow (less than 20% 
of eye length); or [1] wide (at least 20% 
of eye length). 

Rugae above antennal bases. Narrow ru- 
gae curving above antennal fossae, ap- 
parently as an extension of the raised 
borders of the fossae. Character states: 
[0] essentially absent (very short and 
feeble, or absent); [?] moderately devel- 
oped (longer, less feeble rugae); [1] con- 

spicuous (rugae well developed, e.g., 
Figs. 26, 27). 

SI (Scape index). 100 x SL/HW. Char- 
acter states: [0] 100 or less; [?] interme- 
diate; or [1] 110 or more. 

SL (Scape length). The maximum length 
of the scape, excluding the basal radi- 
cle. 

Trigger hairs. Character states: [0] absent, 
although with two relatively short, slen- 
der hairs originating well apart and 
somewhat ventrad on labrum (Fig. 4), 
or even more widely separated (in M. 
insulcatum, Fig. 37); or [1] present (two 
long, thickened hairs originate from ad- 
jacent points medially on dorsal surface 
of labrum; Fig. 5). 

CHARACTERS ON MANDIBLES 

Apical denticles. Relatively very small 
teeth between the apical and _ penulti- 
mate teeth. 
Number. Character states: apical den- 

ticles numbering [0] two; or [1] one. 
Size. Character states: longest (most dis- 

tal) of the apical denticles [0] large 
(length more than 18% of that of the 
apical tooth, measuring both from the 
crotch between them); or [1] small 
(less than 18%). 

Angle, mandibular. Feeble inward bend 
at a point along outer margin of shafts 
at about a third the distance from man- 
dible bases to the apical tooth. Charac- 
ter states: angle [0] absent (e.g., Fig. 11); 
or [1] present (Fig. 27). 

Apical mandibular bend. In all species the 
mandible shafts curve gently down- 
wards throughout their lengths when 
viewed from the side. In addition, how- 
ever, the shafts are more or less distinct- 
ly bent ventrad at about the position of 
the penultimate tooth. When the bend 
is strong the apical tooth is conspicu- 
ously below the plane of the adjacent 
teeth. Character states: apical bend [0] 
strong (bend ca. > 35°; Fig. 6A); or [1] 
feeble (bend or curve of ca. < 20°; Fig. 
6B). 

Grooves, mandibular. A single, feeble 



groove extending longitudinally along 
the dorsal surface of the shaft of each 
mandible. Character states: [0] absent; 
[?] very feeble and extending less than 
half the length of the mandible shafts; 
[1] present and extending most of the 
length of mandibular shafts, and posi- 
tioned either very close to the toothed 
inner margin of the mandible (charac- 
ter apparently unique to M. insulca- 
tum, Figs. 33, 37), or down the middle 
of the shaft (e.g., Fig. 38). 

MI (Mandible index). 100 x ML/HL. 
(For character states see ML [Mandible 
length].) 

ML (Mandible length). Measured from 
the tip of the apical mandibular tooth 
to the lateral clypeal tooth on the same 
side as the mandible being measured, 
with the mandible extending ahead 
(closed); the measurement was taken 
with the basal length of the mandible 
shaft perpendicular to the angle of view. 
Character 1, states: mandible length [0] 
significantly less than head length (MI < 
95); or [1] longer. Character 2, states: 
mandible length [0] longer than head 
but significantly shorter than trunk 
(ML/WL < 95); or [1] longer. Queens 
often have slightly shorter mandibles 
relative to WL, and so data for queens 
were not used for character 2 (other 
than that for the holotype of M. insul- 
catum, which shows state [1)). 

Preapical denticles. Denticles (defined as 
any tooth less than 60% the length of 
the teeth on either side of it) occurring 
between teeth proximad to the penul- 
timate tooth. Character states: number- 
ing [0] one or more; or [1] entirely ab- 
sent. 

Tooth counts. Counts of the teeth on the 
mandibles can be useful for species 
identification, although species do not 
have a constant number of teeth, as 
seems to have been assumed previously 
(indeed, counts for the left and right 
mandibles of the same specimen often 
differ by one or two teeth; I therefore 
generally examined both mandibles). 
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Figure 6. Mandible bend character. Mandibles drawn in lat- 
eral view. A. Typical condition in Myrmoteras. B. Typical con- 
dition in Myagroteras. 

Mandibular tooth counts exclude 
preapical and apical denticles (q.v.), al- 
though since teeth steadily decrease in 
size basad, the proximal teeth are often 
smaller than some denticles. Character 
states: mandibles with [0] 8 to 9 teeth; 
[1] 10 to 13 teeth; or [2] 14 teeth or more 
(in M. insulcatum). 

CHARACTERS ON TRUNK, PETIOLE, 

AND LEGS 

HFL (Hind femur length). The maxi- 
mum length of the hind femur. Char- 
acter states: Value for 100 x HFL/HL 
is [0] 110 or less; [?] intermediate; or [1] 
120 or more. 

Metanotal groove. When the trunk of a 
worker is viewed in profile, the position 
of the metanotal groove is often indi- 
cated by a notch. Character states: 
metanotal groove is [0] conspicuously 
impressed (referring specifically to the 
presence of a narrow, well-defined 
notch; Fig. 42); or [1] poorly defined or 
absent (e.g., Figs. 7, 18). 

Metathoracic tubercles. Conspicuous tu- 
bercles in workers, on which are located 
the metathoracic spiracles (Figs. 7, 8). 

Metathoracic tubercle pilosity. Promi- 
nent hairs rising on or very near the 
base of each tubercle (workers only). 
Character states: Hairs at each tubercle 
numbering [0] at least two; or [1] at most 
one. 

Metathoracic tubercle ruga. Ruga clearly 
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originating immediately anterior to the 
base of each metathoracic tubercle, 
which extends forward across meso- 
thorax along dorsolateral margin (found 
in workers only). Character states: Ru- 
gae [0] absent; or [1] present (Figs. 7, 8). 

Petiolar rugae. With feeble rugae extend- 
ing transversely across anterior and pos- 
terior apices of node summit. Character 
states: rugae [0] absent (summit of node 
smooth, usually rounded); or [1] present. 

Propodeal declivity. Character states: de- 
clivity of propodeum [0] transversely 
rugose; or [1] rugae lacking. 

Propodeal shape. Character states: in 
workers, dorsum of propodeum [0] flat 
(e.g., Fig. 45); [?] slightly convex (e.g., 
Fig. 43); or [1] strongly convex (e.g., 
Figs. 7, 44). 

Sternum of petiole. Character states: in 
profile the portion of the ventral mar- 
gin of petiole lying directly beneath the 
node is [0] virtually straight, feebly con- 
vex, or feebly concave; or [1] conspicu- 
ously convex (e.g., Fig. 34). 

TWI (Tibial width index). 100 x the 
maximum width of the middle tibiae in 
lateral view divided by their maximum 
length. Character states: middle tibiae 
[0] relatively thin (TWI < 21); [?] mod- 
erately dilated (TWI intermediate); or 
[1] strongly dilated (TWI > 28). 

WL (Trunk length). Distance from the 
posteriormost point ventrad on the pro- 
podeum to the anterodorsal slope of the 
pronotum, measured with the trunk in 
profile. Since the pronotum gently 
curves forward into the cervix, the 
measurement was taken from the point 
along the slope where a line tangent to 
the slope would form an angle of about 
45° upon intersecting the plane of the 
cervix. 

LOCALITY DATA AND REFERENCE 
COLLECTIONS 

Locality data for each series conclude 
with the number of individuals of each 
caste examined by the author and (in pa- 
rentheses) the collector(s) of the series, and 
the museum(s) in which the material is 

deposited. The latter are designated by the 
abbreviations that follow: British Museum 
(Natural History), London (BMNH); Mu- 
seo Civico di Storia Naturale, Genoa 
(MCSN); Museum d’Histoire Naturelle, 
Geneva (MHN); and Museum of Com- 
parative Zoology, Harvard University, 
Cambridge (MCZ). 

Myrmoteras 

Myrmoteras Forel, 1893: 607. Type species Myr- 
moteras binghami Forel by monotypy. 

Diagnosis. Formicine ants with a dis- 
tinctive transverse occipital lobe present 
in all castes. Female castes very similar in 
appearance, with very large heads; huge, 
convex eyes; and very long, linear man- 
dibles with well-developed teeth. Males 
with heads small relative to females; eyes 
large, convex; scapes long, SI values with- 
in range of females; mandibles greatly re- 
duced and without teeth. 

Worker. Small to moderately sized (TL 
3.9 to 7.0 mm) monomorphic ants belong- 
ing to the subfamily Formicinae. Head 
very large, broader than trunk or gaster, 
and at least half as long as trunk. Head 
strongly constricted in back of ocelli so as 
to form a clearly demarcated occipital lobe 
which extends transversely across the back 
of the head; the lobe is narrowed medially 
above the foramen magnum. Eyes huge, 
oval and strongly convex, well over half 
as long as the head length; taking up most 
of lateral surfaces of head. Ocelli invari- 
ably present. A hair originating beneath 
each compound eye projects forward to 
either side of clypeus and is usually visible 
in full face view. Antennae 12-merous; 
scapes long, gently curved and incrassate 
distad, invariably extending well beyond 
occiput; funiculus with segments III gen- 
erally shortest, terminal segment the long- 
est by far. Antennal fossae positioned dor- 
sally between eyes rather than anterior to 
eyes as in Gesomyrmex; insertions far 
apart near eye margins and some distance 
behind the clypeus. Frontal carinae ab- 
sent, although margins of antennal fossae 
somewhat raised. 



Mandibles slender and extremely elon- 
gate, usually longer than head (at mini- 
mum 85% as long as head), with the 
toothed margin running virtually parallel 
with lateral margins (never subtriangular 
as in most formicines); somewhat wider 
than deep in cross section. Mandibular 
teeth well separated, numbering 8 to 14. 
The proximal teeth are tiny, but distally 
the teeth become longer, slender and 
sharp. There are invariably one or (more 
commonly) two apical denticles between 
the apical and penultimate teeth. Mandi- 
bles articulated laterally, not relatively 
close together along anterior margin as in 
Odontomachus (where the front of the 
head is strongly constricted); nevertheless, 
the mandibular bases are more approxi- 
mate than in other formicines because the 
front of the head is relatively narrow. 
Clypeus about 25 to 50% wider than long, 
lacking a feeble medial ridge; generally 
having a well-developed clypeal tooth at 
each forward corner and with more or less 
conspicuous lateral flanges. Clypeus not 
conspicuously produced, leaving mandi- 
ble bases and labrum exposed. Labrum 
elongate, with a small, dorsalmost portion 
visible in full face view; the remainder 
projects downward between mandible 
bases. Palpal formula variable: maxillary 
3 to 6; labial 2 to 4 segments. 

Trunk (Figs. 7, 8) elongate, widest at 
pronotum, and somewhat dumbbell- 
shaped, as the mesothorax is constricted 
and narrow, with its dorsal and ventral 
surfaces virtually straight and parallel in 
profile; pronotum and propodeum rela- 
tively massive, convex to flattened above. 
Metathoracic spiracles raised on conspic- 
uous tubercles. Petiole with prominent pe- 
duncles; node broad in front view (usually 
widest near crown), thick and more or less 
rounded in profile; never strongly antero- 
posteriorly compressed. Sternum of peti- 
ole virtually without hairs except for a pair 
of ventrolaterally placed hairs near the 
base of each peduncle (e.g., Fig. 29). Gas- 
ter rounded, with a prominent circlet of 
hairs around the acidopore; about the size 
of the head or smaller. Legs long, with 
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tibiae distinctly thicker than femora; mid- 
dle and hind tibiae often conspicuously 
dilated. 

Queen. Virtually identical to workers in 
size (including WL and gaster size), pro- 
portions and morphology, but alate. Trunk 
(Fig. 36) high and convex, having a full 
complement of flight sclerites, and often 
sculptured somewhat differently than in 
the worker. 

Male. Known only for subgenus Myr- 
moteras. Head small relative to females 
(Fig. 9), widest immediately behind eyes. 
Occipital lobe present, well developed. 
Eyes very large and convex, but relatively 
smaller than in workers (about half as long 
as head length); ocelli conspicuous. Anten- 
nae 13-merous; relative to head size scape 
about as long as in females; funiculus long 
and filiform. Mandibles greatly reduced 
and edentate, subtriangular with blunt 
tips; barely extending forward of labrum 
when opened and not capable of meeting 
apically at full closure. Forward margin 
of clypeus rounded, lacking teeth. Palpal 
segmentation variable as in females. 

Trunk (Fig. 10) similar to that of queen. 
Node of petiole broader than in females; 
pairs of ventrolateral hairs near bases of 
peduncles present. Middle and hind tibiae 
slender relative to females, about as thick 
as femora. Parameres simple in outline, 
with narrow, blunt tips and having nu- 
merous setae. Pygostyles present. Digitus 

of volsella heavily sclerotized and strongly 
curved downwards, coming to a sharp ter- 
minal point, and finely serrate along dor- 
sal margin; cuspidal lobes small, rounded. 
Aedeagus a pair of broad subrectangular 
plates. (Description of male genitalia based 
largely on M. indicum.) 

Fore wings with Mf1 present, and with 
Rs + M present but somewhat contracted 
(Brown and Nutting, 1949). 

SYNONYMIC LIST OF SPECIES 

Subgenus Myrmoteras Forel, 1893. 
binghami- group. 

barbouri Creighton, 1930. Java, Peninsular Ma- 

laysia, Sabah, Sarawak. 
= kemneri Wheeler, 1933. 
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Figures 7-8. Trunk of a Myrmoteras indicum worker (series 58 of Besuchet and L6bl). T = metathoracic tubercle; R = 

metathoracic tubercle ruga; L = occipital lobe. 7. Lateral view. 8. Dorsal view. 

Scale lines. 0.25 mm. 
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Figures 9-10. Male of Myrmoteras indicum (series 58 of Besuchet and Lobl). 9. Head (arrow indicates occipital lobe). 10. 

Trunk. 

Scale lines. 0.25 mm. 

binghami Forel, 1893. Burma, Thailand. 
iriodum sp. nov. Kalimantan, Sarawak, Penin- 

sular Malaysia. 
mjoebergi Wheeler (in Creighton, 1930). Bor- 

neo (Sarawak?). 
ceylonicum-group. 
brachygnathum sp. nov. Southern India. 
ceylonicum Gregg, 1956. Sri Lanka. 
scabrum sp. nov. Southern India. 

Subgenus Myagroteras new subgenus. 
bakeri-group. 

bakeri Wheeler, 1919. Sabah, Peninsular Malay- 

sia. 
diastematum sp. nov. Sarawak. 
indicum sp. nov. Southern India. 

donisthorpei- group. 
chondrogastrum sp nov. Sarawak. 
donisthorpei Wheeler, 1916. Sarawak, Sabah, 

Kalimantan. 
karnyi Gregg, 1954. Mentawai Archipelago. 

insulcatum-group. 
insulcatum sp. nov. Philippines (Luzon). 

williamsi- group. 
morowali sp. nov. Sulawesi. 
toro sp. nov. Sulawesi. 
williamsi Wheeler, 1919. Philippines. 
wolasi sp. nov. Sulawesi. 

KEY TO MYRMOTERAS WORKERS 

AND QUEENS 

The workers and queens of those Myrmoteras 
species in which both castes have been described are 
very similar except for characters on the trunk. In 
the key that follows I make the assumption that this 

holds true for species in which one or the other caste 
remains undescribed. 

il A pair of long trigger hairs originates 
from middle of labrum; surface of la- 
brum visible in full face view conspic- 
uously projecting, more or less trian- 
gular (Fig. 5); frontal sulcus very 
feeble or absent (subgenus M yrmoter- 
(LS) ST ete a ee ee tees 2 

- Without trigger hairs; surface of labrum 
visible in full face view rounded or 
truncated, not strongly projecting (Fig. 
4); frontal sulcus on head_ usually 
prominent (subgenus Myagroteras) ... 8 

Mandibles longer than head (MI > 110); 
cephalic index < 105; from Southeast 
Asia (binghami group) === 3 

- Mandibles as long as head or shorter 
(MI < 105); head wider (cephalic in- 
dex > 105); from India (ceylonicum 

PLOUP) hs wen Sen ee Fg Ae ee) 6 
In addition to scattered long hairs, 
pronotum and dorsum of head with 
numerous very short, fine hairs, and 

smooth with minute shallow punc- 
tures; mandibles lacking denticles ex- 
cept for apical pair == sss binghami 

- Without short fine pilosity on head and 
pronotum; sculpture not as described; 
with one or more denticles on man- 
dible in addition to apical pair 4 

Head and pronotum distinctly granulate 
(Pigs. ii) pte tesa eh eee barbouri 

- Head and pronotum smooth or virtually 



18 

10(9). 

11(10). 

12(11). 
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smooth, with at most traces of gran- 
ulate sculpture 5 

Head and trunk shining and smooth ex- 
cept for very poorly defined longitu- 
dinal rugae on mesothorax in worker 
(Fig. 18), and with very sparse long 
adr Ges es cana mijoebergi 

Head and trunk much less strongly shin- 
ing, virtually smooth except for me- 
sothorax of workers, which is more 
lustrous and has conspicuous narrow 
irregular rugae (Fig. 17); long hairs 
moderately numerous iriodum 

Dorsum of head smooth ..... brachygnathum 
Dorsum of head sculptured if 
Dorsum of head strongly granulo-rugose 
Ghigo) eee ere teen eee scabrum 

Dorsum of head evenly granulate (Fig. 
SD, ()) ee nN eer: eee ceylonicum 

Dorsum of head and pronotum granu- 
late or muposes. 2 eee tonto ee 9 

Dorsum of head and disc of pronotum 
smooth (except for very feeble rugae 
on frons of some species) cen iis; 

Head feebly sculptured; petiole strongly 
convex beneath node (Fig. 34); with a 
relatively conspicuous ruga which 
originates anterior to base of each 
metathoracic tubercle and extends 
forward across mesothorax (Fig. 7); 
maxillary palps with five segments or 
fewer (donisthorpei group) 0... 13 

Head strongly sculptured; petiole feebly 
convex or concave beneath node; 
lacking conspicuous narrow ruga de- 
scribed above; maxillary palps with six 
segments (williamsi group) 0.00 10 

Evenly granulate all over dorsal and lat- 
eral surfaces of head and trunk; in 
workers mesonotum greatly depressed 
relative to the pronotum and _ propo- 
deum, which are very high and 
rounded (Fig. 44); from the Philip- 
PANIES ee ore Ne Mee dots ni Oe williamsi 

Sculpture different from above; occiput, 
surface of head beneath eyes, and me- 

sothorax without regular granulate 
sculpture. In workers pronotum and 
propodeum not strongly convex, 
mesonotum depressed, but not strong- 
ly so; from Sulawesi 11 

Propodeum of worker moderately con- 
vex (Fig. 43); head and pronotum with 
narrow longitudinal rugae, without 

granulate sculpture on clypeus ............. toro 
Propodeum of worker conspicuously 

flattened dorsally (Figs. 42, 45); clyp- 
Cus:crantilate 4) = a 12 

Head longitudinally rugose, except for 
clypeus and frontal area, which are 
evenly granulate oon wolasi 

- Head entirely granulate dorsally, except 
for frontal area, which is smooth and 
shiminps 8 ose morowali 

Gaster granulate dorsally ... chondrogastrum 
- Gaster entirely smooth 14 

In worker, propodeum and pronotum 
high, convex; mesonotum relatively 
depressed (queen not known) .......... karnyi 

- Worker with propodeum and pronotum 
not high and strongly convex, so that 
summit of propodeum is about level 
with mesonotum ow. donisthorpei 

No trace of frontal sulcus (insulcatum 
TOU) eae es insulcatum 

Wide sulcus between clypeus and head 
capsule (Fig. 26); shallow grooves pro- 
ceed longitudinally dorsad on man- 
dibles for most of the length of the 
SSUES cee ere eee oe eee diastematum 

- Very narrow gap between clypeus and 
head capsule (Fig. 27); grooves on 
mandibles usually absent or poorly 
developed.) 2 L7 

Mandible with two apical denticles, 
smallest tiny but readily visible; mid- 
dle tibiae moderately dilated, 16 to 
20% as wide as long; propodeum dor- 
sally flattened; from the Malay Archi- 
DeltVO ye ee bakeri 

- Mandible with single apical denticle; 
middle tibiae thick (26 to 27% as wide 
as long); propodeum evenly convex; 
from southern India... indicum 

17(16). 

Subgenus Myrmoteras 

Workers and queens readily distin- 
guished from subgenus Myagroteras by 
the presence of a pair of prominent trig- 
ger hairs. When viewed in perfect full 
face, the visible part of the labrum is tri- 
angular, coming to a more or less distinct 
forward point from which the trigger hairs 
originate. Although initially directed 
somewhat downward and between the 
bases of the mandibles, the hairs curve 
gently forward and then extend directly 
ahead immediately beneath the mandible 
shafts to 45 to 95% of the distance to the 
apical tooth. The hairs are much thicker 
than other body hairs, and are pliable, 
rarely breaking even in dried material. In 
some museum specimens the hairs are bent 
and widely separated. In life, however, the 
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Map 1. Distribution of species in the subgenus Myrmoteras. 

Abbreviations: ba = M. barbouri, bi = M. binghami, br = M. brachygnathum, ce = M. ceylonicum, ir = M. iriodum, mj = M. 

mjoebergi, sc = M. scabrum. 

hairs are aligned very close together, if 
not in actual contact through their lengths 
(Fig. 2). 

Frontal sulcus very feeble or absent, 
usually visible only as a slight trace of an 
impressed line in some lights; never con- 
spicuous as in Myagroteras. Orbital 
grooves moderately developed to virtually 
absent; never conspicuous. Narrow ridges 
curving above antennal carinae absent or 
moderately developed. Frontal area usu- 
ally not demarcated at all. Clypeus feebly 
convex over a broad median region or (in 
M. brachygnathum and ceylonicum) more 
strongly convex; but with lateral flanges 
somewhat less conspicuous than in My- 
agroteras because shift in plane relative 
to margins of the raised medial region is 
reduced. 

Mandibles shorter than in most My- 
agroteras species, as long as trunk or 

shorter (ML/WL < 0.95 except in some 
M. iriodum workers). The mandible shafts 
bend ventrad about 45° at about the po- 
sition of the penultimate tooth (less 
strongly bent in ceylonicum). In dorsal 
view outer margins of shafts proximately 
virtually straight to feebly convex (be- 
coming progressively more strongly con- 
vex distad); without a slight bend at about 
a third the distance to the mandible tips. 
Apical denticles often larger and stouter 
than in Myagroteras. 

This subgenus contains seven species 
distributed from India and Sri Lanka to 
Thailand, peninsular Malaysia, Borneo and 
Java. Included are all of the largest species 
of Myrmoteras (species with head widths 
of 1.10 mm or more); however, two species 
in the ceylonicum group are relatively 
small. The worker is known for all species, 
the queen for three, and the male for none. 
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THE BINGHAMI GROUP 

Size medium to large (TL 5.5 to 7.0 
mm). Head narrower than in ceylonicum 
group (CI < 102); occipital lobe slightly 
thicker (OLI 10 to 13). Orbital grooves 
essentially absent, but the apparent rem- 
nants usually visible as extremely narrow, 
feebly impressed grooves dorsad along 
margins of eyes. Frontal area not demar- 

cated (except in M. binghami, in which 
the frontal area is visible but ill defined). 
Ridges above antennal bases essentially 
absent. Palpal segmentation variable; 
known extremes 6,4 and 4,3. Mandibles 
longer than in ceylonicum group (MI > 
110); number of mandible teeth usually 
11 to 13 (8 to 9 in binghami). Apical den- 
ticles often large, sometimes pair reduced 
to a single denticle. Mandibles bent ven- 
trad distally to a degree intermediate be- 
tween that described for M. ceylonicum 
and M. scabrum in the ceylonicum group; 
that is, when viewed from above with the 
basal portion of the shafts perpendicular 
to the angle of view, the apical tooth and 
subapical denticles are obviously shifted 
out of the plane of the other teeth, but not 
so strongly as to be obscured by the pen- 
ultimate tooth. Integument lustrous, but 
in addition head and trunk with a feeble 
to moderately conspicuous iridescent sheen 
(virtually lacking on mesothorax) not 
found in any other species in the genus. 

Species in this group are known from 
Thailand and the Malay Archipelago. 
What little information is available indi- 
cates these ants inhabit moist tropical for- 
ests. 

Myrmoteras barbouri 

Figures 2, 11, 15; Map 1 

Myrmoteras barbouri Creighton, 1930: 185, fig. 2; 
pl. 11, fig. 6. Java, Singdanglalia [Sindanglaja?], 1 
worker (T. Barbour, MCZ [examined]). 

Myrmoteras kemneri Wheeler, 1933: 73, fig. 1. In- 

donesia: Java: Tjibodas [=Cibodas], May 29, 1921, 
1 worker (N. A. Kemner, MCZ [not found]). PRO- 
VISIONAL NEW SYNONYMY. 

Diagnosis. M. barbouri is readily distin- 
guished from all other species in the 

binghami group by its conspicuous gran- 
ulate sculpturing. 

Worker. Holotype: TL 6.7, HW 1.28, 
HL 1.25 (CI 102), ML 1.58 (MI 126), SL 
1.56 (SI. 122), EL 0.76, HFL. 1.68 (Ew 
21), WL 1.86 mm. Frontal sulcus very 
feeble, discernible only to height of an- 
tennal bases. Palpal segmentation 5,3. 
Mandibles with 10 teeth and one preapi- 
cal denticle; apical pair of denticles on 
both mandibles apparently worn off or 
broken (not absent as has been supposed 
by Creighton [1930] and others). Other 
material of this species has mandibles with 
9 to 11 teeth (usually 10) and 1 to 2 pre- 
apical denticles (usually 1). The denticle 
between the penultimate tooth and the one 
proximad to it is almost half the height of 
the adjacent teeth and is thus unusually 
prominent (much less than half the height 
in other species). 

Pronotum slightly flattened above; pro- 
podeum evenly convex. Metanotal groove 
not visible as a conspicuously impressed 
notch in profile. Node of petiole high and 
massive, in side view with sloping, straight 
to slightly concave anterior and posterior 
faces and with summit narrow relative to 
base and somewhat flattened (moderately 
rounded above when viewed from the 
front). Ventral margin of petiole feebly 
convex beneath node. 

Dorsal surface of head granulate, grain 
very even and fine (diameters ca. 0.01 to 
0.02 mm), similar to M. ceylonicum but 
more delicate; clypeus medially more fee- 
bly granulate; back of head virtually 
smooth. Sculpture on pronotum and pro- 
podeum similar to dorsum of head but rel- 
atively feeble, particularly on sides; in 
some lights propodeum appearing to have 
very feeble transverse rugae across dor- 
sum. Mesothorax with several weak to 
moderately strong oblique rugae on sides, 
virtually smooth, but with traces of fine 
longitudinal rugae dorsally. Pilosity mod- 
erately dense, with 20 hairs breaking dor- 
sal margin of trunk in profile. Hairs short, 
rising 0.08 mm on head and 0.13 mm on 
trunk and gaster. Two hairs on or near 



each metathoracic tubercle, node of peti- 

ole with ca. 4 to 8 hairs. Reddish orange, 
with gaster and antennae yellowish or- 
ange, legs same but darker; petiole and 
mandibles orange. 

Queen. Previously undescribed. A sin- 
gle dealate queen from Sabah is tentative- 
ly identified with this species. TL 6.9, HW 
1.22, HL 1.25 (CI 98), ML 1.69 (MI 136), 
SL 1:48 (SI 121), EL 0.77, HEFL 1.59 (Tw 
20), WL 1.93 mm. Granulate sculpture 
similar but relatively stronger than holo- 
type, as in other material from Borneo (see 
below). Trunk granulate dorsally, much 
more feebly granulate on sides; propo- 
deum conspicuously sculptured, trans- 
versely granulo-rugose dorsally, obliquely 
so on sides, with declivity virtually smooth. 
Uniform rich dark orange red, mandibles, 
antennae and legs slightly lighter. 

Additional Records. BORNEO: Sara- 
wak: Fourth Div., Gunung Mulu Nat. 
Park, RGS Exped., Long Pala, leaf litter, 
lowland rainforest, 6.X.1977, six workers 
(B. Bolton, BMNH and MCZ). Sabah: Bu- 
kit Sulong nr. Lamunin, 4.1X.1982, one 
dealate queen (N. Stork, BMNH). PEN- 
INSULAR MALAYA: Malaysia, Selangor, 
Ulu Gombak Forest Reserve, 24. VIII.1967, 
tree lookout area, ca. 450 m, hill forest, 
one worker (R. Crozier, MCZ); Singapore, 
Bukit Timah Nat. Reserve, 1 Nov. 1982, 
in leaf litter on forest floor, one worker 
(D. H. Murphy and M. W. Moffett, MCZ). 

Workers from these regions are similar 
to the Javanese holotype (including palpal 
segmentation of 5,3 in all workers exam- 
ined), but, with the exception of the queen 
described above, are significantly smaller 
(HW for workers 1.01 to 1.07 mm; TL 5.8 
to 6.1 mm, except Singapore specimen 5.5 
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mm) and with slightly narrower heads (CI 
92 to 96 for all workers); fine rugae on 
metanotum transverse (continuing par- 
tially down sides in Singapore specimen); 
metanotal groove conspicuously im- 
pressed; and with petiole node similar to 
that described for M. binghami: less mas- 
sive and with a steeper posterior face than 
in holotype. The Singapore specimen has 
an exceptionally narrow petiole node. 
Specimens from Borneo (including the 
queen described above) are slightly dark- 
er in color, have a more strongly devel- 
oped iridescence and a somewhat stronger 
granulate sculpturing (but still not as 
strong as in M. ceylonicum); the sculpture 
continues on occiput (and even feebly be- 
neath head on Sabah queen described 
above) and on to sides of pronotum and 
propodeum. 

Synonymy. On the basis of Wheeler’s 
(1933) description, the holotype worker of 
M. kemneri is apparently very similar to 
the barbouri type, but is smaller (length 
given as 6.0 mm, versus 6.9 mm given by 
Wheeler for the barbouri holotype) with 
a more conspicuous granulate sculpture, 
slightly darker coloration, and with the 
petiole having a “distinctly thicker and 
apically more rounded node’ (Wheeler, 
1933). These differences are similar to 
those between the barbouri holotype and 
the Borneo specimens described above. 

Natural History. A worker collected in 
leaf litter at Bukit Timah National Park 
in Singapore (Fig. 2) could not be induced 
to capture prey. However, its distinctive 

movement patterns were so similar to those 
observed for foragers of M. toro from Su- 
lawesi that there can be little doubt M. 
barbouri is also predacious. 

— 

Figures 11-14. The binghami group. Frontal views of the worker head. 11. M. barbouri from Sarawak. 12. M. binghami from 
Thailand. 13. M. iriodum paratype. 14. M. mjoebergi syntype. 

Scale lines. 0.25 mm. 

Figures 15-18. The binghami group. Lateral views of the worker trunk and gaster. 15. M. barbouri from Sarawak. 16. M. 
binghami from Thailand. 17. M. iriodum paratype. 18. M. mjoebergi syntype (uncoated). 

Scale lines. 0.25 mm. 
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Myrmoteras binghami 
Figures 12, 16; Map 1 

Myrmoteras binghami Forel, 1893: 607. Thaungyin 
Valley (Tenasserim), Burma, May 1893, 2 worker 
syntypes (Bingham, Forel Coll. [examined)]). 
Worker redescribed by the following: Forel, 1894: 
419; Bingham, 1903: 314, fig. 95; Emery, 1925: pl. 
1, fig. 10, pl. 2, fig. 1; Creighton, 1930: 186, fig. 2, 

pl. 11, fig. 2. 

Diagnosis. With short decumbent pi- 
losity and minute punctures on the dor- 
sum of the head and pronotum. 

Worker. Syntypes (two measured): TL 
5.9 mm, HW 1.15 to 1.16, HL 1.15 to 1.17 
(CI 99 to 100), ML 1.41 to 1.43 (MI 122), 
SL. 1:38 to 1.40 (SI 120 to: 121), Bi. 0:75, 
HFL 1.47 to 1.51 (TWI 18 to 20), WL 
1.65 to 1.68 mm. Frontal sulcus a very 
feeble impressed line (Fig. 12)—not con- 
spicuous as has been stated by authors 
from Creighton (1930) on. Palpal segmen- 
tation 6,4 (one worker checked). Frontal 
area present but poorly demarcated. Man- 
dibles with 8 to 9 teeth and no preapical 
denticles; two apical denticles. 

Pronotum and propodeum slightly flat- 
tened above, dorsal face of propodeum 
shifting to declivity relatively abruptly so 
as to form a weakly apparent angle (more 
rounded in other species). Metanotal 
groove conspicuously impressed. Node of 
petiole with anterior face precipitous and 
virtually straight, posterior face not as 
steep; summit slightly flattened. Ventral 
margin of petiole feebly concave beneath 
node. 

Pronotum and dorsal surface of head 
smooth except for numerous minute 

punctures 0.01 to 0.02 mm apart, includ- 
ing on clypeus; on gaster punctures more 
widely scattered and weaker; elsewhere 
with punctures virtually absent. Meso- 
thorax with two to four ill-defined longi- 
tudinal rugae low on sides, smooth or with 
very weak longitudinal wrinkles dorsad; 
propodeum smooth, although surface very 
slightly irregular dorsad. In addition to the 
long, erect to suberect hairs found in other 
Myrmoteras species, with numerous very 

short, fine decumbent to subdecumbent 

hairs dorsad on head, pronotum and pro- 
podeum and present but less dense and 
conspicuous on the legs and gaster (one of 
the syntypes virtually lacks any pilosity 
dorsad on the head but is otherwise simi- 
lar to the other; presumably the hairs have 
been worn off of this area). The long, 
prominent hairs moderately dense, with 
11 to 19 hairs breaking dorsal margin of 
trunk viewed in profile. Hairs short, rising 
to 0.08 mm on head and 0.12 mm on trunk 
and gaster. Two or three hairs on or near 
each metathoracic tubercle; node of peti- 
ole with five to seven hairs. Bright reddish 
orange, with gaster yellowish brown; pet- 
iole, legs, and mandibles orange yellow; 
and antennae yellowish orange. 

Additional Records. BURMA: Thaun- 
gyin Valley, one worker (Emery Coll.). 
THAILAND: Mae Sa [presumably Mae 
Sai], 19.VII.1975, three workers (D. Jack- 
son, BMNH and MCZ). Burmese speci- 
men similar to syntypes and may be part 
of the same series. Thailand specimens 
very similar to syntypes (HW 1.14 to 1.18; 
TL 5.7 to 5.9 mm; palpal segmentation 
consistently 6,4) but with relatively short- 
er mandibles and scapes (MI 128 to 131; 
SI 112 to 114); much more prominent, 
smoothly-rounded longitudinal rugae both 
dorsally and laterally on mesothorax; me- 
sothorax orange, lighter than remainder 
of trunk; hairs on trunk longer (0.15 mm) 
and more numerous (29 to 41 breaking 
dorsal margin in profile); node of petiole 
with 9 to 11 hairs. 

Myrmoteras iriodum new species 

Figures 13, 17; Map 1 

Holotype. Worker deposited in MCZ from Borneo: 
SE Kalimantan: 17 to 46 km W. Batulitjin, 28 June 
to 2 July 1972, lowl. rainfor., hollow stick in litter, 
B-18, (W. L. Brown). Name a noun in apposition 
from Gr. iriodes, referring to the relatively strong 
iridescence on the head and trunk. 

Diagnosis. Head smooth, lacking sculp- 
ture. Distinguished from M. mjoebergi by 
its relatively long mandibles (ML > 1.30), 
relatively strong iridescence, five-seg- 



mented maxillary palps, and by the dense 
pilosity. 

Worker. Holotype (HW 1.20) and five 
paratypes: TL 6.4 to 6.8, HW 1.14 to 1.20, 
HL 1.17 to 1.22 (CI 97 to 99), ML 1.68 to 
1.74 (MI 142 to 145), SL 1.86 to 1.40 (SI 
115 to 120), EL 0.72 to 0.76, HFL 1.49 to 
1.56 (TWI 17 to 19), WL 1.80 to 1.85 mm. 
Only a trace of the frontal sulcus is visible. 
Trigger hairs unusually short, projecting 
only ca. 0.45 to 0.50% of distance to man- 
dible tips (ca. 75 to 90% in randomly se- 
lected individuals from other species ex- 
cept for two [of four measured] M. 
binghami specimens with measurements 
of ca. 60%). Palpal segmentation 5,3 (three 
specimens examined). Mandibles relative- 
ly longer than in other species of the sub- 
genus, and with 11 to 13 teeth (usually 12) 
and 2 to 3 preapical denticles (usually 
two); apical denticle pair with distal den- 
ticle unusually massive, stout. Distal por- 
tion of mandible shafts somewhat less 
strongly bent downward than in M. mjoe- 
bergi. 

Pronotum low and evenly convex; pro- 
podeum slightly flattened above. Metano- 
tal groove conspicuously impressed. Node 
of petiole distinctive, similar to M. mjoe- 
bergi, but taller and more massive, with 
anterior face a long vertical drop; summit 
narrow (relative to base) and rounded; 
posterior face sloping, slightly convex to 
straight. Summit of node evenly rounded 
when viewed from behind. Ventral mar- 
gin of petiole feebly convex to virtually 
straight beneath node. 

Head and trunk only very feebly lus- 
trous, but more strongly iridescent than in 
other species, and with other parts of the 
body more feebly iridescent. Head, 
pronotum and propodeum smooth (very 
slight surface irregularities could possibly 
represent traces of a granulate sculpture); 
mesothorax very feebly and irregularly 
rugose dorsad, where rugae are largely 
transverse. Laterally mesothorax irregu- 
larly sculptured with narrow rugae, and 
in some cases with a narrow ruga extend- 
ing forward to pronotum from base of 
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metathoracic tubercle, much as in most 
species of the donisthorpei and bakeri 
groups of Myagroteras. Pilosity dense to 
very dense, with 33 to 42 hairs breaking 
dorsal margin of trunk in profile. Hairs 
short, rising 0.08 mm on head and 0.10 
mm on trunk and gaster. Two or three 
hairs on or near each metathoracic tuber- 
cle; node of petiole with 8 to 14 hairs. 
Orange with slight reddish tinge, virtually 
uniform except trunk slightly darker red- 
dish orange and gaster orange yellow. 

Queen. Paratype: TL 7.0, HW 1.23, HL 
1.24 (CI 101), ML 1.68 (MT 185), SL 1.38 
(SI 110), EL 0.77, HFL 1.54 (TWI 18), 
WL 1.90 mm. Trunk smooth, although 
possibly with traces of a granulate sculp- 
ture; propodeum feebly and irregularly 
transversely rugose dorsad. Head very 
feebly longitudinally rugose between bas- 
es of antennae. 

Paratypes. Six workers with same date 
and collection number, and one dealate 
queen with same data but labelled ‘“‘aban- 
doned earthen termite nest’? (MCZ, 
BMNH). 

Additional Records. BORNEO: Sara- 
wak: Fourth Div., G. Mulu Nat. Park, RGS 
Exped., Long Pala, lowl. rainfor. in leaf 
litter, 13.X.1977, two workers (B. Bolton, 
BMNH and MCZ). PENINSULAR MaA- 
LAYA: Selangor, Gombak, 9.X.1978, one 
worker (B. Bolton, BMNH). All these 
specimens are similar in size and propor- 

tions to the type series (Sarawak workers 
HW 1.20, 1.28 mm; TL 6.6, 7.0 mm; 

Gombak worker HW 1.17 mm; TL 6.4 
mm), but are somewhat darker (head and 
trunk orange red to reddish orange, ap- 
pendages lighter); and with propodeum 
having very fine, weak, mostly transverse 
rugae dorsad and behind. Gombak speci- 
men with shape of petiole very similar but 
with node not as wide and massive as in 
type series. 

Myrmoteras mjoebergi 

Figures 5, 14, 18; Map 1 

Myrmoteras mjoebergi Wheeler, in Creighton, 1930: 
188, fig. 2, pl. 11, fig. 1. Borneo: Mt. Tobangs (top) 
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(Bukit Tabong? [Sarawak]) 1,700 m, 3 worker 

paratypes. (E. Mjdberg, MCZ [examined]). 

Diagnosis. Head smooth, lacking sculp- 
ture. Distinguished from M. iriodum by 
its shorter mandibles (MI < 130), four- 
segmented maxillary palps, low, rounded 
petiolar node, and greatly reduced pilos- 
ity. 

Worker. Syntypes (three measured): TL 
5.6 to 6.0, HW 1.02 to 1.08, HL 1.12 to 
1.18 (CI 91 to 92), ML 1.26 to 1.31 (MI 
PIT to: 112), Sli: 1.20 to. 1.27 (Sl 116 to 
119), EL 0.66 to 0.71, HFL 1.43 to 1.55 
(TWI 17 to 18), WL 1.60 to 1.70 mm. 
Frontal sulcus absent (slightest trace be- 
tween antennae in some lights). Palpal 
segmentation consistently 4,3. Mandibles 
with 10 to 12 teeth (usually 10) and one 
to two preapical denticles (usually two); 
apical pair with larger (most distal) den- 
ticle thinner and generally coming to a 
sharper point than in other species in the 
binghami group. 

Pronotum higher and more rounded 
than in other species in the subgenus; pro- 
podeum also convex, slightly flattened 
dorsad in one specimen. Metanotal groove 
not visible as a conspicuously impressed 
notch in profile. Propodeum evenly and 
feebly convex in profile. Node of petiole 
low, rounded; anterior face more precip- 
itous. Ventral margin of petiole feebly 
convex or feebly concave beneath node. 

Head and trunk smooth, lacking punc- 
tures or other traces of sculpture outside 
of poorly defined longitudinal rugae on 
sides of mesothorax. Hairs short and sparse, 
rising about 0.10 mm, with 8 to 12 rising 
above dorsal margin of trunk in profile. 
Metathoracic tubercle hairs one or none; 
node of petiole with ca. five to seven hairs. 
Head and trunk uniform orange red, pet- 
iole orange, gaster yellow brown; legs, an- 
tennae, and mandibles strongly contrast- 
ing orange yellow. 

Additional Records. Known only from 
type series. 

THE CEYLONICUM GROUP 

Small to medium species (worker 3.9 to 
5.5 mm TL). Head broad (CI > 108); oc- 

cipital lobe slightly less massive than in 
binghami group (OLI 5 to 8). Orbital 
grooves moderately developed, more con- 
spicuous than in the binghami species 
group. Frontal area present but poorly de- 
marcated (absent in brachygnathum). 
Ridges above antennal bases moderately 
developed. Palpal segmentation variable; 
known extremes 6,4 and 3,3 (4,2 in M. 
scabrum ?). Mandibles conspicuously 
shorter than in any other species, no long- 
er than head (MI less than 102). Number 
of mandibular teeth eight to nine; apical 
denticles both present, but small. Head 
and trunk lustrous, completely lacking the 
feeble iridescent sheen typical of the 
binghami group. 

This distinctive group includes three 
species from southern India and Sri Lan- 
ka, all of which have been collected in 
areas of evergreen forest at moderate to 
high elevations (600 to 2,200 m). 

Myrmoteras brachygnathum new species 
Figures 19, 22; Map 1 

Holotype. Worker deposited in MHN from India: 
Tamil Nadu: Palni Hills, south of Kodaikanal, 2,200 
m, 12.X1.72, #23 [tamisages dans forét dégradée 
avec rhododendrons] (Besuchet and Lébl). Name 
derived from Gr. brachys + gnathum, referring 
to the relatively short mandibles of the females. 

Diagnosis. Easily distinguished from M. 
ceylonicum and scabrum by the lack of 
sculpture on the head and pronotum. 

Worker. Holotype: TL 3.9, HW 0.92, 
HL 0.85 (CI 109), ML 0.73 (MI 86), SL 
0.90 (SI 97), EL 0.56, HFL 0.94 (TWI 20), 
WL 1.18 mm; paratype worker from same 
series TL 4.0, HW 0.93 mm, and other- 
wise virtually identical to holotype. Only 
a trace of the frontal sulcus is visible. 
Frontal area not demarcated. Clypeus 
highly convex, with curvature continuing 
to lateral margins, as in M. ceylonicum 
but unlike any other species in the sub- 
genus. In M. brachygnathum the clypeus 
also exceptionally narrow, only 23 to 25% 
wider than long (greater than 35% for sin- 
gle specimens selected at random from all 
other species in the genus, including cey- 



lonicum). Palpal segmentation of type 3,3 
(in paratype worker 4,3). Mandibles with 
one to two preapical denticles. Curvature 
of distal ends of mandible shafts ventrad 
stronger than described for M. ceyloni- 
cum but still relatively weak; bend at pen- 
ultimate tooth about 30 to 40°. 

Pronotum low and evenly convex or 
slightly flattened; propodeum rounded, 
summit somewhat higher than mesotho- 
rax (virtually level with mesothorax in 
other species in the subgenus). Metanotal 
groove conspicuously impressed. Node of 
petiole tall, with nearly vertical posterior 
face and very steep, straight anterior face; 
summit slightly flattened, but lacking the 
transverse ridges found in M. ceylonicum 
and scabrum. Spurs on middle and hind 
tibiae shorter than in other members of 
the subgenus, longest with a length of 
about twice the width of the base of the 
first tarsal segment. 

Head, pronotum and _ propodeum 
smooth and polished, lacking sculpture. 
Mesothorax with two to three narrow lon- 
gitudinal rugae on sides, weaker longitu- 
dinal rugae dorsally. Pilosity considerably 
reduced in comparison to M. ceylonicum 
and scabrum, with hairs sparse, 2 to 10 
breaking dorsal margin of trunk in profile. 
Hairs rising 0.08 to 0.10 mm on head, 
trunk, and gaster. One or no hairs on or 
near each metathoracic tubercle; node of 
petiole with two to four hairs. Head and 
trunk translucent yellowish orange (rugae 
on mesothorax darker), antennae same but 
lighter; petiole orange yellow, legs and 
mandibles lighter orange yellow; gaster 
very dark orange brown. 

Queen. Dealates from type series (one 
measured; other virtually identical), TL 
4.3, HW 1.03, HL 0.92 (CI 112), ML 0.81 
(MI 88), SL 0.98 (SI 95), EL 0.63, HFL 
1.03 (TWI 20), WL 1.33 mm; very similar 
in shape and proportions to worker except 
for more massive trunk; petiole similar but 
narrower at summit. Trunk entirely 
smooth and shining, reddish orange; oth- 
erwise color same as in workers. 

Paratypes. One worker and two dealate 
queens with same locality data and col- 
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lection number as holotype (MCZ and 
MHN). 

Additional Records. INDIA: Tamil 
Nadu: Kodaikanal, 17.4.27, one dealate 
queen (C. Escher, MHN); Palni Hills, 7 
km east of Kodaikanal, 1,750 m, 
12.X1.1972, #24 [tamisages en forét], 23 
workers (Besuchet and L6bl, MHN, MCZ, 
MCSN); Palni Hills, 10 km east of Kodai- 
kanal, 2,150 m, 15.XI.1972, #27 [tami- 
sages en lisiére de forét, avec rhododen- 
drons et fougéres, prés d’une riviére], one 
worker, three dealate queens (Besuchet 
and Lobl, MHN); Anaimalai Hills, 18 km 
north of Valparai, 1,250 m, 18.X1.1972, 
#35 [tamisages en forét], four workers, 
one dealate queen (Besuchet, Lébl, and 
Mussard, MHN, BMNH, MCZ). Palpal 
segmentation 4,3 in all females checked 
(at least four in each series, when avail- 
able); pilosity consistently sparse, with no 
more than 15 hairs breaking dorsal mar- 
gin of trunk in profile. 

Myrmoteras ceylonicum 
Figures 20, 23; Map 1 

Myrmoteras ceylonica Gregg, 1956: 41, fig. 1. Sri 
Lanka: Udawaddatekele Sanctuary, Kandy, 2,000 
ft, VII.13.1955, #12438, three workers (E. O. Wil- 

son, holotype in MCZ [examined]; paratypes in col- 
lection of R. E. Gregg). Name changed to corre- 
spond in gender with genus. 

Diagnosis. Head and trunk conspicu- 
ously sculptured. Distinguished from M. 
scabrum by its smaller size; evenly gran- 
ulate head sculpture; relatively feeble 
mandibular bend; dorsally flattened pro- 
notum; node of petiole taller than wide in 
side view; and lighter color. 

Worker. Holotype: Length excluding 
missing gaster 3.1 mm (est. original TL 
4.0 mm), HW 0.94, HL 0.83 mm (not 0.90 

mm, as Gregg [1956] reported) (CI 118), 
ML 0.83 (MI 100), SL 0.85 (SI 90), EL 
0.56, HFL 0.95 (TWI 28), WL 1.17 mm. 
Size small. Frontal sulcus very feeble, a 
narrow smooth line extending from just 
above clypeus to median ocellus. Frontal 
area poorly defined. Clypeus strongly con- 
vex, as described for M. brachygnathum 
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Figures 19-21. The ceylonicum group. Frontal views of the worker head. 19. M. brachygnathum paratype. 20. M. ceylonicum 
holotype (uncoated; oil slightly obscures sculpture). 21. M. scabrum holotype (uncoated). 

Scale lines. 0.25 mm. 
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ceylonicum holotype (uncoated; oil slightly obscures sculpture). 24. M. scabrum holotype (uncoated). 

Scale lines. 0.25 mm. 
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but not as narrow. Scapes relatively short, 
overreaching posterior border at 62% of 
their length. Palpal segmentation 6,4. 
Mandibles with 3 to 4 preapical denticles. 
Mandible shafts weakly bent downward 
distally, so that when seen from above with 
the proximal portions of the shafts in the 
plane of view both the apical tooth and 
apical denticles are clearly visible; bend 
at penultimate tooth only about 35°. 

Pronotum and propodeum flattened 
dorsad. Metanotal groove conspicuously 
impressed. Petiole with node narrow, 
much taller than broad in side view, with 
steep, virtually straight sides and a flat or 
slightly concave summit with feeble ridges 
along the apices of the anterior and pos- 
terior faces; short and squat when viewed 
from behind. In holotype curvature of 
ventral margin of petiole beneath node 
uncertain because of obscuring glue (il- 
lustration of Gregg [1956], which is of 
doubtful value because it is based on the 
same specimen, shows ventral margin vir- 
tually straight except for a small scooped- 
out area near the anterior peduncle). Tib- 
ia of the single intact middle leg on the 
holotype strongly dilated (in other species 
in the subgenus TWI 16 to 22). 

Dorsal surface of head evenly granu- 
late, with grains ca. 0.01 to 0.02 mm in 
diameter; clypeus finely granulo-rugose; 
back of head smooth. Smooth laterally be- 
neath eyes except for faint longitudinal 
rugae; ventrum of head smooth. Prono- 
tum more weakly granulate than head, 
smoother laterally; mesothorax with 2 to 
3 widely spaced longitudinal rugae on 
sides and more numerous and weaker lon- 
gitudinal rugae above; propodeum almost 
smooth laterally, dorsally and behind with 
narrow, relatively straight and evenly 
spaced transverse rugae ca. 0.03 mm apart. 
Pilosity long and dense, with 37 hairs 
breaking dorsal margin of trunk viewed 
in profile. Hairs rising 0.13 mm on head 
and 0.20 mm on trunk. Two prominent 
hairs on or near each metathoracic tuber- 
cle; six hairs on node of petiole. Reddish 
orange but with petiole, legs, gaster and 

antennae orange yellow and mandibles 
lighter orange yellow. 

Additional Records. Known only from 
type series. 

Myrmoteras scabrum new species 
Figures 21, 24; Map 1 

Holotype. Worker deposited in MCZ from India: 
Kerala State: Cannanore Dist.: Peria Reserve 

(Western Ghats), 4-5.1V.1969, ca. 900 m, evgrn. 
for. (A. B. Soans and W. L. Brown). Name derived 
from Latin scabra, referring to the heavily sculp- 
tured head and trunk. 

Diagnosis. Head and trunk conspicu- 
ously sculptured. M. scabrum can be dis- 
tinguished from closely related ceyloni- 
cum by its larger size; the stronger 
granulo-rugose sculpture on the head; very 
conspicuous mandible bend; evenly con- 
vex (rather than flattened) pronotum; node 
of petiole wider than tall in side view; and 
much darker color. 

Worker. Holotype: TL 5.5, HW 1.25, 
BE 112 (CL 112), Mii (Mr 101) sic 
1.31 (SI 105), EL 0.78, HFL 1.38 (TWI 
16), WL 1.68 mm. Larger than M. cey- 
lonicum and brachygnathum. Frontal 
sulcus absent, although a weak medial 
ridge extends from clypeus to a point just 
above antennal bases. Frontal area pres- 
ent, better defined than in M. ceyloni- 
cum. Scapes relatively longer than in M. 
ceylonicum holotype, overreaching pos- 
terior border of head at about 50% of their 
length. Clypeus raised medially somewhat 
more prominently than in most species in 
the subgenus but not to the degree found 
in M. ceylonicum and brachygnathum;, 
clypeal teeth exceptionally strong. Maxil- 
lary palps four, labial palps apparently 
two. Mandibles with two to three preapi- 
cal denticles; shafts strongly bent at tips, 
so that when seen from above with the 
proximal portions of the shafts in the plane 
of view the apical tooth and apical den- 
ticles are virtually directly behind the 
penultimate tooth. Mandibles relatively 
strongly depressed, 46% wider than deep 



at position of fifth tooth (about half way 
to apex); in single specimens selected at 
random from each of the other species in 
the subgenus the mandibles varied from 
26 to 35% wider than deep at this point. 

Trunk as described for M. ceylonicum 
but propodeum less strongly depressed. 
Anterior and (except at base) posterior 
faces of petiolar node virtually straight, 
with the anterior face steeper, meeting 
peduncle rather abruptly at an obtuse an- 
gle; posterior face curving gently into pos- 
terior peduncle. Summit of node flat or 
slightly concave in profile as in M. cey- 
lonicum, with ridges along anterior and 
posterior apices somewhat better devel- 
oped. Node 20% broader than high, versus 
45% higher than broad in ceylonicum. 
Middle and hind tibiae only slightly swol- 
len, parallel sided throughout most of their 
lengths. 

Dorsal surface of head densely granulo- 
rugose, coarser (grain ca. 0.02 to 0.03 mm 
across) and more irregular than in M. cey- 
lonicum; this sculpturing weaker and less 
dense on clypeus (which is virtually 
smooth mesad) and on back of head. 
Smooth laterally beneath eyes except for 
faint longitudinal rugae; ventrum of head 
smooth. Pronotum densely and very irreg- 
ularly rugose, rugae largely transverse; 
mesothorax with prominent longitudinal 
rugae ca. 0.04 mm apart dorsad and lat- 
erally; similar rugae laterally on propo- 
deum. Propodeum dorsally and behind 
with narrow transverse rugae as in M. 

ceylonicum but more closely spaced, ca. 
0.02 to 0.03 mm apart. Gaster and legs 
smooth and shining. Pilosity very dense, 
with more than 40 hairs breaking dorsal 
margin of trunk in profile. Hairs long, ris- 
ing to 0.15 mm on head and 0.20 mm on 
trunk and gaster. Two hairs on or near 
each metathoracic tubercle; node of peti- 
ole with two rows of five to six well-spaced 
hairs along anterior and posterior ridges 
and down onto sides of node. Very dark 
orange red with legs and gaster relatively 
lighter and antennae and mandibles yel- 
lowish orange; tarsi yellow. 
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Additional Records. Known only from 
holotype. 

Subgenus Myagroteras new subgenus 

Type. Myrmoteras donisthorpei Wheeler, by pres- 
ent selection. Name derived from Gr. myagra + 
teras, in reference to the trap-jaw prey capture 
technique. 

Females lacking the long trigger hairs 
characteristic of the subgenus Myrmoter- 
as; instead labrum with a pair of short but 
conspicuous hairs (length less than 10% of 
mandible length). Dorsal surface of la- 
brum (that is, the surface visible in dorsal 
full face view) not coming to a distinct 
anterior point; instead anterior margin 
rounded or truncate. The paired hairs 
originate well apart somewhat below the 
dorsal labral surface, and thus they are 
apparently positioned relatively lower on 
labrum than are trigger hairs in the sub- 
genus Myrmoteras. The hairs are straight, 
and extend forward and strongly ventrad. 
Although more slender and differing 
somewhat in position, these hairs are pos- 
sibly homologous with the trigger hairs 
found in the subgenus Myrmoteras. 

In contrast to the subgenus Myrmoter- 

as, frontal sulcus strongly developed, a 
conspicuous narrow to moderately wide 
groove (maximum width at least 0.01 mm) 
extending from the frontal area to the me- 
dian ocellus (the single exception is M. in- 
sulcatum, which completely lacks the sul- 
cus). Both the orbital grooves and the 
ridges above antennal bases present, mod- 
erately developed to conspicuous. Frontal 
area demarcated to some degree. Except 
for the species M. insulcatum, clypeus 
higher and more strongly convex medially 
than in the subgenus Myrmoteras, and 
with lateral flanges better defined because 
of a more sudden shift in plane relative to 
the margins of the median region. 

Mandibles relatively longer than in 
Myrmoteras, usually as long as or longer 
than trunk (ML/WL > 0.95 except in 
some M. morowali and indicum workers). 
Mandible shafts very feebly bent ventrad 
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at position of penultimate tooth, angle of 
bend 20° or less (Fig. 6B); bend strongest 
in M. williamsi. When viewed from 
above outer margins of shafts feebly con- 
vex as in Myrmoteras, but often with a 
subtle inward bend at about a third of the 
distance from the mandible bases to the 
apical tooth (Fig. 27; essentially lacking in 
M. toro, diastematum, and some donis- 
thorpei workers). Apical denticles rela- 
tively poorly developed, often smaller than 
in the subgenus Myrmoteras, with the 
largest invariably less than 18% of the 
length of the apical tooth. 

Myagroteras species tend to be small, 
with none having head widths exceeding 
1.10 mm. None of these ants has the fee- 
ble iridescence on the head and trunk 
characteristic of the Myrmoteras species 
in the binghami group. 

This subgenus contains 11 species dis- 
tributed from India to the Philippines. To 
date the greatest number of Myagroteras 
collections have been made in Borneo. The 
worker caste is known for ten species; the 
queen for nine; and males for four. 

Two males have been collected from 
Hainan Island; one from Tien Fong 
Mountains is in the British Museum (Nat- 
ural History) and the other (from Ta Han) 
is in the Museum of Comparative Zoolo- 
gy. Both are very similar to males of M. 
bakeri and donisthorpei and are therefore 
presumably in the subgenus Myagroteras 
(no males from the subgenus Myrmoteras 
have been described). 

THE BAKERI GROUP 

Mostly medium-sized (female size range 
4.2 to 6.0 mm); smallest species M. bakeri. 
Palpal segmentation varying from 5,3 to 
4,2. Head and pronotum smooth, lacking 
sculpture, or with only traces of rugae. 
Rugae above antennal bases often con- 
spicuous. Mandibles often with only a sin- 
gle apical denticle. Narrow ruga extends 
forward from base of each metathoracic 
tubercle as in the donisthorpei group (but 
absent in M. bakeri). Metanotal groove not 

visible as a conspicuously impressed notch 
in profile (but notch feebly developed in 
some M. bakeri). Ventral margin of peti- 
ole feebly convex beneath node. 

Two species in this group are from Ma- 
laysia (including Sarawak and Sabah) and 
the third is from southern India. 

Myrmoteras bakeri 
Figures 25, 28; Map 2 

Myrmoteras bakeri Wheeler, 1919: 145. Borneo: Sa- 
bah: Sandakan, 1 queen and 3 males (Baker, MCZ 
[examined]). Creighton, 1930: 184, pl. 11, fig. 5. 

Diagnosis. Females can be distin- 
guished from other species in the bakeri 
group by the absence of a wide sulcus be- 
tween the clypeus and frons; the lack of a 
prominent ruga extending forward from 
each metathoracic tubercle; the presence 
of two apical denticles on each mandible; 
and the relatively dilated tibiae (TWI > 
23). 

Workers. Described for the first time. 
The following description applies to two 
workers from Sabah collected by Leakey. 
TL 4.6, HW 0.86 to 0.89, HL 0.88 (CI 98 
to 102), ML 1.88 to 1.84 (MI 152 to 158), 
SL 0.94 to 0.95 (SI 107 to 109), EL 0.56 
to 0.58, HFL 0.94 to 0.96 (TWI 26 to 27), 
WL 1.23 to 1.25 mm. Frontal sulcus a nar- 
row, very shallow trench; orbital grooves 
conspicuous. Frontal area clearly defined. 
Palpal segmentation 5,3 (both inspected). 
Mandibles with 11 to 12 teeth and two 
preapical denticles. With two very tiny 
and sharp apical denticles, the smallest 
minute. 

Pronotum low and evenly convex; pro- 
podeum feebly convex, and with summit 
virtually level with mesothorax; metanotal 
groove visible as a feebly impressed notch 
in profile. Node of petiole in profile with 
nearly vertical anterior face. Tibiae 
strongly dilated as in M. donisthorpei, but 
unlike other members of the bakeri and 
williamsi groups, which have feebly di- 
lated tibiae. 

Head smooth except for traces of very 
fine longitudinal rugae between antennal 
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Map 2. Distribution of species in the subgenus Myagroteras. 

Abbreviations: ba = M. bakeri, ch = M. chondrogastrum, di = M. diastematum, do = M. donisthorpei, id = M. indicum, is = 
M. insulcatum, ka = M. karnyi, mo = M. morowali, to = M. toro, wi = M. williamsi, wo = M. wolasi. 

bases and rugae curving above antennal 
fossae. Pronotum smooth but with traces 
of longitudinal rugae dorsally; dorsum of 
mesothorax feebly granulate with delicate 
transverse rugae, laterally smooth except 
for feeble oblique or longitudinal rugae; 
propodeum with very fine transverse ru- 
gae dorsally, extending obliquely over 
sides, posterior declivity smooth. Pilosity 
moderately dense, with 19 to 21 hairs 
breaking dorsal margin of trunk in profile. 
Hairs short, rising 0.06 mm on head and 
0.10 mm on trunk and gaster; two to three 
hairs on or near each metathoracic tuber- 
cle; five to six on node of petiole. Uniform 
yellowish orange with appendages and 
petiole lighter, orange yellow (femora and 
coxae virtually white); gaster darker. Head 
translucent as in queen. 

Queen. Holotype with head, petiole and 
gaster lost: HFL 0.87 (TWI 24), WL 1.18 

mm. A second queen from the same re- 
gion, apparently very similar to holotype: 
TL 4.2, HW 0.82, HL 0.83 (CI 100), ML 
1.23 (MI 148), SL 0.88 (SI 106), EL 0.54, 
HFL 0.85 (TWI 26), WL 1.15 mm. 
Creighton (1930) states that the mandibles 
of the holotype had nine teeth and two 
preapical denticles, as well as only a single 
apical denticle; the other queen has 10 to 
11 teeth and two preapical denticles, as 
well as a pair of tiny apical denticles, as 
in the workers. Trunk smooth except for 
very feebly rugulose sculpture on meso- 
notum near scutellum; propodeum trans- 
versely rugose dorsad, these rugae extend- 
ing obliquely onto sides; rugae ca. 0.01 
mm across. Trunk of holotype yellowish 
orange, lighter than in workers, with pet- 
iole and legs pale yellow, femora, tro- 
chanters and coxae virtually white; the 
other queen is similarly colored, with the 
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Figures 25-27. The bakeri group. Frontal views of the worker head. 25. M. bakeri from Sabah (fine layer of oil obscures 
frontal sulcus). 26. M. diastematum. 27. M. indicum paratype (arrow indicates location of mandibular angle). 

Scale lines. 0.25 mm. 
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Figures 28-30. The bakeri group. Lateral views of the worker trunk and gaster. 28. M. bakeri from Sabah. 29. M. diastema- 
tum. 30. M. indicum paratype. 

Scale lines. 0.25 mm. 
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head concolorous with trunk and translu- 
cent, as had been described for the holo- 
type (Creighton, 1930). This translucence 
is of doubtful taxonomic value, because 
the head is opaque in a Malayan M. bakeri 
specimen. Some specimens of M. diaste- 
matum and M. indicum also have rela- 
tively translucent integuments. 

Male. Paratypes (two measured): HW 
0.63, HL 0.68 (CI 93), SL 0.78 to 0.83 (SI 
124 to 182), EL 0.35 to 0.37, WL 1.04 to 
1.09 mm. Frontal sulcus a feebly im- 
pressed medial line. Palpal segmentation 
5,3. Head smooth; mesonotum and scutel- 
lum longitudinally rugulose, rugae ca. 0.01 
to 0.02 mm across; pronotum and anepi- 
sternum much more feebly rugulose; kat- 
episternum and propodeum with conspic- 
uous raised rugae; these extend mostly 
longitudinally on sides and transversely 
dorsad and on posterior declivity. Sculp- 
ture on trunk interspersed with a little 
granulate sculpture. 

Additional Records. BORNEO: Sabah: 
Gunung Silam, 620 m, 1983, A15-3.1, two 
workers (R. Leakey, BMNH and MCZ); 
Bettotan near Sandakan, 12 Aug. 1927, 
one alate queen (C. B. K. and H. M. P., 
BMNH). PENINSULAR MALAYA: Se- 

langor, Gombak, 9.X.1978, one worker (B. 
Bolton, BMNH). Worker from the Malay 
Peninsula slightly smaller in size than the 
Sabah workers (TL 4.2, HW 0.83), but 
very similar in proportions; rugae be- 
tween antennal bases more prominent but 
still feeble; propodeum much more feebly 
rugulose, with dorsum essentially smooth; 
metanotal groove poorly defined; with a 
feeble groove running most of the length 
of each mandible dorsally, as in M. diaste- 
matum and morowali females. 

Myrmoteras diastematum new species 
Figures 26, 29; Map 2 

Holotype. Worker deposited in BMNH from Borneo: 
Sarawak: 4th Division: Gunung Mulu National 
Park, v—viii.1978, B. M. 1978-49, camp 2 (P. M. 

Hammond and J. E. Marshall). Name derived from 
Gr. diastema, referring to the wide sulci on the 
head. 

Diagnosis. The conspicuous sulcus be- 
tween the clypeus and frons is unique to 
this species; this and the exceptionally wide 
frontal sulcus and orbital grooves serve to 
readily distinguish the species from closely 
related M. bakeri. 

Worker. Holotype: TL 5.4, HW 0.98, 
HL 1.08 (CI 95), ML 1.53 (MI 149), SL 
Li9 (SI 122), EL 0.64, HEFL 1.28: (wt 
18), WL 1.50 mm; two other workers 
HW 1.01 and 1.10 mm. Frontal sulcus, 
orbital grooves, and gap between clypeus 
and head capsule wide, forming conspic- 
uous trenches bordered in black. Frontal 
area clearly defined. Palpal segmentation 
5,4 (three inspected). Mandibles with 8 to 
11 teeth and 8 to 4 preapical denticles. 
Either one or two apical denticles, the 
smallest, when present, being very mi- 
nute, and the largest somewhat more mas- 
sive than that of M. bakeri. Mandibular 
groove present, extending medially down 
shafts as described for M. morowali. 

Shape of trunk and petiole as in M. ba- 
keri, but petiolar node not as high and 
posterior face less steep. 

Head smooth except for rugae curving 
above antennal bases; pronotum smooth 
except for a few short longitudinal rugae 
on anterior face extending up from neck; 
mesothorax with several well separated 
narrow longitudinal rugae laterally, and 
feebly granulate dorsally, with indistinct 
fine longitudinal rugae. Propodeum dor- 
sally with feeble narrow transverse rugae 
ca. 0.01 to 0.02 mm apart which fade out 
on sides at about level of spiracle; decliv- 
ity virtually smooth. Pilosity very dense, 
with more than 40 hairs breaking dorsal 
margin of trunk when viewed in profile. 
Hairs long, rising 0.13 to 0.15 mm on head 
and 0.18 to 0.20 mm on trunk and gaster; 

3 to 4 hairs on or near each metathoracic 
tubercle and 8 to 11 on node of petiole. 
Lighter in color than other diastematum 
material, including paratype queen de- 
scribed below, and thus probably some- 
what teneral: head orange; legs darker or- 

ange; trunk and petiole yellowish orange; 



antennae and mandibles orange yellow; 
gaster brownish red. 

Queen. Paratype with same collection 
number as holotype (HW 0.98) and two 
other Sarawak queens measured: TL 5.4 
to 6.0, HW 0.98 to 1.06, HL 1.01 to 1.10 
(CI 94 to 97), ML 1.48 to 1.56 (MI 141 to 
142) Sieel14 ton 28) (SE 117 to 123) EE 
0.63 to 0.68, HFL 1.23 to 1.85 (TWI 17 
to 19), WL 1.50 to 1.68 mm. Mesonotum 
with conspicuous longitudinal rugae dor- 
sally; remainder of trunk smooth except 
for feeble transverse rugae above neck on 
pronotum and very strongly developed 
transverse rugae 0.02 to 0.05 mm apart on 
dorsum of propodeum and extending 
obliquely across sides; declivitous face of 
propodeum smooth. Head orange red; 
clypeus, occipital lobe, legs and trunk red- 
dish orange; petiole yellowish orange; an- 
tennae and mandibles orange yellow. 

Paratype. One dealate queen, same date 
and collection number as_ holotype 
(BMNH). 

Additional Records. BORNEO: Sara- 
wak: Several series from 4th Division, 
Gunung Mulu National Park: 500 m+, 
pitfall trap, iv-v-1978, one worker, one 
dealate queen (I. Hanski, BMNH and 
MCZ); mixed dipterocarp forest, 2.iii.1978, 
leaf litter, one worker (H. Vallack, 
BMNH)); v-viii.1978, B.M. 1978-49, camp 
5, one dealate queen (P. M. Hammond 
and J. E. Marshall, BMNH). H. Vallack’s 
specimen larger than holotype (HW 1.10 
mm) with node of petiole somewhat taller 
and more massive, and with a broad shal- 
low concavity between the propodeum 
and the metathoracic tubercles (but meta- 
notal groove not visible in profile as a dis- 
tinct notch). 

Myrmoteras indicum new species 
Figures 4, 7-10, 27, 30; Map 2 

Holotype. Worker deposited in MHN from India: 
Tamil Nadu: Anaimalai Hills, 18 km au nord de 
Valparai, 1,250 m, 18.X1.1972, #35 [tamisages en 

forét] (C. Besuchet and I. Lobl). Name in reference 
to the country of origin. 
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Diagnosis. The only species in the ba- 
keri group from India. Workers can be 
distinguished from those of M. bakeri by 
having a single apical denticle and rela- 
tively slender tibiae (TWI < 21); and from 
M. diastematum by the lack of a wide 
sulcus between the clypeus and head cap- 
sule; and from both species by the re- 
duced palpal segmentation (3,3 or 4,3). 

Worker. Holotype (HW 1.03 mm) and 
four paratypes from the same locality: TL 
5.3 to 5.9, HW 0.94 to 1.05, HL 1.00 to 
1.12 (CI 92 to 95), ML 1.58 to 1.70 (MI 
100 to 108), SL 1.18 to 1.31 (SI 124 to 
127), EL 0.63 to 0.68, HFL 1.22 to 1.26 
(TWI 16 to 17), WL 1.58 to 1.60 mm. 
Frontal sulcus conspicuous but narrow; or- 
bital grooves moderately developed. 
Frontal area clearly defined. Palpal seg- 
mentation 3,3 (10 workers inspected). 
Mandibles with 11 to 13 teeth (usually 12) 
and without preapical denticles. Only one 
apical denticle, although this one is rela- 
tively large. 

Pronotum low and evenly convex; pro- 
podeum evenly rounded, summit higher 
than mesothorax; metanotal groove not 
visible as a notch in profile. In several 
specimens the propodeum balloons out 
below the level of the spiracle (as occurs 
in males), but otherwise such individuals 
appear little different. The propodeum is 
more conventionally shaped in most para- 
types and in all other material associated 
with this species. Node of petiole moder- 
ately thick; anterior face straight and ver- 
tical, posterior face less steep and curving 
gently into summit; summit rounded and 
moderately wide. 

Head smooth, but some workers with 
traces of longitudinal rugae immediately 
above clypeus; pronotum smooth; meso- 
notum with feeble longitudinal rugae 
present laterally below a conspicuous ruga 
which extends forward from each meta- 
thoracic tubercle; mesonotum dorsally 
with finely transverse rugae showing traces 
of granulate sculpture; propodeum vir- 
tually smooth but with traces of transverse 
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rugae dorsally in some; remainder smooth. 
Pilosity sparse, with less than 10 hairs 
breaking dorsal margin of trunk when 
viewed in profile. Hairs rising 0.08 to 0.10 
mm on head, trunk and gaster; zero to one 
hair on or near each metathoracic tuber- 
cle and two to five on node of petiole. 
Reddish orange head, trunk, and gaster 
(the latter with a touch of brown), petiole 
and antennae orange yellow; legs and 
mandibles same but lighter. 

Queen. Paratypes from the type series 
(two measured): TL 6.2, HW 1.11, HL 
1.12 to 1.15 (CI 96 to 99), ML 1.66 to 1.68 
(MI 144 to 150), SL 1.31 to 1.83 (SI 118 
to 120), EL 0.69 to 0.70, HFL 1.40 to 1.41 
(TWI 19), WL 1.62 to 1.64 mm. Trunk 
smooth except for usual transverse rugae 
on cervix and a row of very short, feeble 
transverse rugae along median line dorsad 
on propodeum, not extending onto sides 
laterally (although surface sometimes in- 
distinctly rugose below level of spiracle on 
sides). 

Male. Paratypes from the same locality 
as holotype (two measured): HW 0.75, HL 
0/85:to0'86 (C17); Sis.1.20 to 1.21; (SI 
160), EL 0.43, WL 1.40 to 1.44 mm. Fron- 
tal sulcus well defined, wide near median 
ocellus. Scapes long, more than 1.5 x HW. 
Palpal segmentation same as females. 
Head and trunk smooth outside of con- 
spicuous irregular rugae on cervix and on 
propodeum (but smooth beneath propo- 
deal spiracle on sternites, which bulge 
somewhat). 

Paratypes. Twenty-two workers, three 
alate queens, three dealate queens, and 
seven males, same locality and collection 
number as holotype (MHN, MCZ, BMNH, 
MCSN). 

Additional Records. Unless otherwise 
stated, collected by C. Besuchet and I. 
Lobl from berlesate samples in forest hab- 
itats. INDIA: Kerala: Cardamom Hills, 
entre Pambanar et Peermade, 950 m, 
9.X1.1972, #18 [prés d’une riviére], seven 
workers, one alate queen, five dealate 
queens, one male (MHN, MCZ); Carda- 

mom Hills, Valara Falls, 4 46 km au sud- 

ouest de Munnar, 450 to 500 m, 
25.X1.1972, #49 [prés de la riviére], one 
worker, one dealate queen (MHN, MCZ); 
Nelliampathi Hills (nord-ouest des Anai- 
malai Hills), Kaikatty, 900 m, 30.XI.1972, 
#58 [prés d’un ruisseau], thirteen workers, 
three alate queens, one dealate queen, six 
males (MHN, MCZ, MCSN). Tamil Nadu: 
Nilgiri Hills, 4,000 ft, 1907-329, one 
worker (H. L. Andrews, BMNH); Palni 
Hills, 7 km a l’est de Kodaikanal, 1,750 
m, 12.X1.1972, #24, one worker (MHN); 
Palni Hills, 10 km au nord-ouest de Ko- 
daikanal, 2,150 m, 15.X1I.1972, #27 [lis- 

iére de forét, avec rhododendrons et foug- 
éres, prés d’une riviére], one queen 
(MHN); Anaimalai Hills, au-dessus d’ Ali- 
yar Dam, 1,150 m, 18.X1.1972, #34 [au 

pied d’un groupe d’arbres envahis par les 
lianes], eight workers, one alate queen, 
four dealate queens (MHN, MCZ, MCSN); 
Anaimalai Hills, Valparai, 1,100 m, 
20.X1.1972, #39 [forét avec caféiers], 17 
workers (MHN, MCZ); Nilgiri Hills, 6 km 
a l’est de Coonoor, 1,400 m, 22.X1.1972, 
#42 [dans un ravin], five workers, one de- 
alate queen, five males (MHN, MCZ); Nil- 
giri Hills, Coonoor, 1,600 m, 22.X1.1972, 
#43, five workers, three males (MHN, 
MCZ); Nilgiri, Hulical prés de Coonoor, 
sur la rive droite de Coonoor River, 1,600 
m, 22.X1.1972, #44 [dans un ravin], two 
workers, two dealate queens (MHN, 
MCZ). 

All the material here ascribed to M. in- 
dicum is very similar to the type series in 
most respects. However, the series can be 

divided into two groups: all females in se- 
ries 18, 39, and the queen in series 42 have 
a palpal segmentation of 3,3 and lack 
preapical denticles, as in the type series. 
Females in all remaining series (including 
workers from series 42) consistently have 
4,3 palpal segmentation, and at least one 
(sometimes two) preapical denticles. In 
addition, in several series in the latter 
group (specifically 24, 27, 34, 49, and 58) 
the propodeum of the females is more or 
less conspicuously transversely rugose 
(with rugae extending obliquely over sides 



and posterior declivity smooth; Figs. 7, 8); 
in all other series the propodeum is smooth 
(with traces of rugae in some queens) (Fig. 
30). 

Further variation between series occurs 
across both groups: pilosity varying from 
sparse to dense (with more than 20 hairs 
breaking dorsal margin of trunk viewed 
in profile in series, 18, 24, 34, and 58); 
zero to one hair on or near each meta- 
thoracic tubercle, or more than that num- 
ber (series 18, 34, 49); frontal area not de- 
marcated to well developed (the latter in 
series 34, 35, 49, and 58); variation in 
width of the frontal furrow; presence or 
absence of feeble longitudinal rugae be- 
tween antennal fossae (best developed in 
series 58); orbital grooves moderately de- 
veloped to conspicuous. Randomly select- 
ed individuals measured from all series 
ranged in size from 0.88 to 1.09 mm (n = 
24), and CI ranged from 92 to 103 in 14 
selected individuals. 

Natural History and Biogeography. All 
collections of this species were made at 
altitudes between 450 and 2,150 m, sug- 
gesting M. indicum is restricted to higher 
elevations. This choice of habitat and the 
consequent fragmentation of the species 
into numbers of relatively isolated popu- 
lations could account for the minor char- 
acter differences between localities. That 
the series consistently fall out into two 
groups on the basis of palpal segmentation 
and preapical denticle number is more dif- 
ficult to explain and could be evidence for 
the existence of two sibling species. All the 
series are from a relatively small area of 
the Western Ghats and Nilgiris, and the 
two groups do not separate geographically 
in any obvious way. The only series with 
representatives of both groups is #42 
(from the Nilgiri Hills). 

THE DONISTHORPEI GROUP 

Size small to medium. Palpal segmen- 
tation 5,4 or 5,3. Head and trunk sculp- 
tured as in williamsi group, but sculpture 
relatively delicate. A well-marked narrow 
ruga which clearly originates at the base 
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of each metathoracic tubercle extends for- 
ward across mesothorax, effectively divid- 
ing mesothorax into dorsal and _ lateral 
areas. Metanotal groove not visible as a 
conspicuously impressed notch in profile. 
Petiole distinctive: sternum highly convex 
beneath node (Fig. 34). 

The group includes two species from 
Borneo, and apparently also M. karnyi 
from the Mentawai Archipelago. 

Myrmoteras chondrogastrum new species 
Figures 31, 34; Map 2 

Holotype. Worker deposited in BMNH from Borneo: 
Sarawak: 4th Division, Gunung Mulu National Park, 

v-viii.1978, no. 49 (P. M. Hammond and J. E. 

Marshall B. M. 1978). The specific name derived 
from Gr. chondros + gaster, referring to the gran- 
ulate sculpture on the gaster. 

Diagnosis. Similar to M. donisthorpei, 
but the granulate sculpture on the gaster 
is unique to this species. 

Worker. Holotype: TL 5.3 (est.), HW 
0.94, HL 1.00 (CI 94), ML unknown (tips 
broken), SL 1.12 (SI 119), EL 0.66, HFL 
1.20 (TWI 19), WL 1.45 mm. Frontal sul- 
cus a wide trench, somewhat wider than 
in M. donisthorpei (wider midway be- 
tween epistomal suture and ocelli than di- 
ameter of median ocellus); orbital furrows 
conspicuous. Frontal area clearly defined. 
Palpal segmentation 5,4. Mandibles with 
tips broken, probably originally with 12 
teeth and 2 preapical denticles, as in 
queen; condition of apical denticles un- 
known (in the queen each mandible has a 
single stout apical denticle). Dorsum of 
mandibles with a medial groove as in M. 
morowali, but groove more feeble and ex- 
tending only as far as fourth or fifth tooth 
from base. 

Pronotum low and evenly convex; pro- 
podeum somewhat flattened dorsad, al- 
though feebly evenly convex, and with 
summit virtually level with mesonotum. 
In profile node of petiole with anterior 
and posterior faces straight, anterior face 
steep but not vertical, posterior face not 
as steep, curving more gently into sum- 
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Figures 31-33. The donisthorpei and insulcatum groups. Frontal views of the worker head. 31. M. chondrogastrum holotype 

(uncoated). 32. M. donisthorpei from Sarawak. 33. M. insulcatum (holotype queen, uncoated). 

Scale lines. 0.25 mm. 
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Figures 34-36. The donisthorpei and insulcatum groups. Lateral views of the worker trunk and gaster. 34. M. chondrogastrum 
holotype (uncoated). 35. M. donisthorpei from Sarawak. 36. M. insulcatum (holotype queen, uncoated). 

Scale lines. 0.25 mm. 
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mit; summit narrow. Middle and hind tib- 
iae less dilated than in M. donisthorpei. 

Head finely granulo-rugose, rugae be- 
tween 0.01 to 0.02 mm across; posterior to 
median ocellus and beneath head smooth; 
smooth laterally except for fine vertical 
rugae near eyes. Frontal area and clypeus 
feebly granulate. Pronotum granulate, 
smoother laterally and with transverse ru- 
gae near neck; mesonotum with a ruga 

extending forward from each tubercle, 
very feebly granulo-rugose dorsally and 
longitudinally rugose laterally; dorsally 
propodeum with fine and very feeble 
transverse rugae, declivity and sides vir- 
tually smooth. Gaster very finely and ir- 
regularly granulate dorsally; laterally more 
feebly sculptured and smooth ventrad. 
Hair density moderate, with 25 hairs 
breaking dorsal margin of trunk when 
viewed in profile. Hairs short, rising 0.08 
mm on head and 0.10 mm on trunk and 
gaster; two to five hairs on or near each 

metathoracic tubercle and six on node of 
petiole. Head orange; trunk, petiole, and 
mandibles orange yellow; gaster brownish 
orange; antennae yellowish orange; legs 
very light yellow. 

Queen. Paratype: TL 5.6, HW 1.00, HL 
E03°(Cl-97)- Mil l.4o(MI 141). Sho 
(SI 116), EL 0.66, HFL 1.23 (TWI 18), 
WL 1.48 mm. Trunk dorsally with feeble 
granulate sculpture, tending towards lon- 
gitudinally granulo-rugose medially on 
mesonotum; smooth laterally. Propodeum 
transversely rugose dorsally and obliquely 
rugose on sides, rugae ca. 0.15 mm apart; 
declivity smooth. 

Paratype. Single dealate queen, same 
date and collection number as holotype 
(MCZ). 

Additional Records. Known only from 
type series. 

Myrmoteras donisthorpei 
Figures 32, 35; Map 2 

Myrmoteras donisthorpei Wheeler, 1916: 14, fig. 3. 
Borneo: West Sarawak: Mt. Matang, 16.1.1914, 1 
alate queen (G. E. Bryant, MCZ [examined]). 

Emery, 1925: pl. 1, fig. 16. Creighton, 1930: 187, 
pl. 11, fig. 3. 

Diagnosis. With the distinguishing 
characteristics of the donisthorpei group 
and a smooth and shining gaster, and with 
summit of propodeum not higher than the 
mesonotum. 

Worker. Described for the first time 
from several series from Borneo. TL 4.5 
to 4.8, HW 0.83 to 0.90, HL 0.82 to 0.91 
(CI 97 to 101), ML 1.20 to 1.88 (MI 146 
to 154), SL 0.84 to 0.98 (SI 102 to 109), 
EL 0.56 to 0.61, HFL 0.83 to 0.95 (TWI 
24 to 27), WL 1.19 to 1.28 mm. Frontal 
sulcus a narrow groove; orbital furrow 
moderately conspicuous. Frontal area 
present but poorly demarcated. Palpal 
segmentation 5,4 in two workers from Sa- 

rawak and 5,3 in the worker from Sabah. 
Workers from Sarawak and Sabah with 12 
to 13 teeth and 2 to 4 preapical denticles 
(usually 2 to 3); single worker from Kali- 
mantan with 10 teeth and 3 preapical 
denticles on both mandibles. Apical den- 
ticle pair small in size, the smallest very 
tiny and closely applied to the slender, 
more apical denticle. 

Trunk as described for M. chondrogas- 
trum except in side view with a wide, 
shallow concavity between metathoracic 
tubercles and propodeum (but metanotal 
groove not visible as a conspicuously im- 
pressed notch in profile). Petiole also very 
similar, but with anterior face of node 
closer to vertical; summit broader. Tibiae 
strongly dilated. 

Head (including frontal area and clyp- 
eus) longitudinally granulo-rugose, with 
sculpture extending back to about as far 
as median ocellus, rugae ca. 0.01 mm 
across; smooth on occiput, laterally be- 
neath eyes (except for feeble vertical ru- 
gae near eyes) and under head. Pronotum 
transversely granulo-rugose, sculptured 
more feebly on sides; mesothorax longi- 
tudinally granulo-rugose dorsad, laterally 
with three to five narrow longitudinal ru- 
gae on smooth surface; propodeum feebly 
granulate, declivity very feebly trans- 



versely granulo-rugose to smooth. Hair 
density moderate, with 17 to 26 hairs 
breaking dorsal margin of trunk when 
viewed in profile. Hairs short, rising 0.06 
to 0.08 mm on head and 0.10 mm on trunk 
and gaster; two to three hairs on or near 
each metathoracic tubercle and five to 
seven on node of petiole. Mostly orange 
red to reddish orange, with head slightly 
lighter colored and legs reddish orange 
with femora, trochanters, and sometimes 
the coxae virtually white; antennae and 
mandibles orange yellow. Sabah specimen 
very dark orange red, including legs. 

Queen. Holotype: TL 4.5, HW 0.85, HL 
0.88 (CI 97), ML 1.26 (MI 144), SL 0.91 
(SI 107), EL 0.58, HFL 0.88 (TWI 24), 
WL 1.20 mm. Both mandibles with 12 
teeth and two preapical denticles (Sara- 
wak queen with 11 to 12 teeth). Less 
strongly sculptured than described for Sa- 
rawak workers, with sculpture on head ru- 
gulose, rugae ca. 0.01 mm in width; clyp- 
eus more feebly and irregularly rugulose; 
trunk virtually smooth, very feebly gran- 
ulate on mesonotum; propodeum trans- 
versely rugose dorsally (rugae 0.02 to 0.03 
mm apart), obliquely rugose on sides, and 
with declivity virtually smooth. Color- 
ation similar to workers but femora not as 
pale. 

Male. Described for the first time from 
a Sarawak specimen: HW 0.59, HL 0.65 
(CI 91), SL 0.78 (SI 182), EL 0.384, WL 
0.98 mm. Frontal sulcus a feebly im- 
pressed medial line. Papal segmentation 
6,4. Head smooth except for a trace of 
granulate sculpture low on face; clypeus 
feebly granulate. Trunk granulate; pro- 
podeum with a denser network of rugae 
than in M. williamsi; these continue onto 
declivity. Traces of granulate sculpture on 
petiole. 

Additional Records. BORNEO: Sara- 
wak: 4th Div., Gunung Mulu National 
Park, v—viii 1978, B. M. 1978-49, camp 1 
[three workers, one dealate queen, one 
male]; camp 5 [one worker] (P. M. Ham- 
mond and J. E. Marshall, BMNH and 
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MCZ); ibid., limestone forest, 27.v.78 pit- 
fall trap, one worker (H. Vallack, BMNH). 
Sabah: Gunung Silam 880 m, 1983, A19 
9.2, one worker (R. Leakey, BMNH). S. 
E. Kalimantan: 17-46 km W Batulitjin, 28 
June-2 July 1972, lowland rainforest, soil 
under litter, one worker (W. L. Brown, 
MCZ). Queen from Batulitjin (HW 0.92) 
larger than holotype but likewise with 
measurements and indices within range 
shown by the workers; sculpturing strong- 
er than holotype: head granulo-rugose, 
pronotum, mesonotum, and scutellum 
granulate. 

Myrmoteras karnyi 

Map 2 

Myrmoteras karnyi Gregg, 1954: 23, fig. 1. Indone- 
sia: Mentawai Archipelago: Sipora Island, 22G, 31 
October 1924 (H. H. Karny. Deposited in Zoolo- 
gisch Museum en Laboratorium, Bogor; holotype 
not found). 

Diagnosis. Apparently similar to donis- 
thorpei, but with pronotum and propo- 
deum relatively very high and convex: 
summit of propodeum higher than meso- 
notum, and as high as summit of prono- 
tum. 

Worker. No specimens seen. Can be as- 
signed to Myagroteras from examination 
of figure in Gregg (1954), which is rela- 
tively detailed and is assumed to be ac- 
curate. The figure shows a conspicuous 
frontal sulcus, mandibles only very feebly 
curving ventrad near tips, and the lack of 
trigger hairs and projecting triangular la- 
brum. I tentatively place M. karnyi in the 
donisthorpei group because of the strong 
convex curvature of the sternum of the 
petiole, as judged by the illustration of 
Gregg (1954). Also the sculpture, although 
apparently not granulate as in the other 
species in this group, is much better de- 
veloped than in species of the bakeri 
group. However, the conformation of the 
trunk apparently bears a resemblance to 
M. williamsi, and it is possible that karnyi 
belongs in the williamsi group. 
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a 

—— ie 
Figure 37. Labral structure, M. insulcatum (uncoated holotype). Arrow indicates one of the long labral hairs. 

Scale line. 0.05 mm. 

The following is based on the descrip- 
tion of Gregg and the figure which ac- 
companies it: frontal furrow a narrow, 
conspicuous groove; orbital furrows nar- 
row, moderately conspicuous (in drawing 

appearing much as in donisthorpei). Man- 
dibles with 10 teeth and two apical den- 
ticles, but apparently lacking preapical 
denticles. Head dorsally with narrow lon- 
gitudinal “striations or rugulae” from 



margin of clypeus to well above antennal 
bases, behind this apparently smooth; ru- 
gae straight except where they curve 
around the antennal insertions. Pronotum 
higher and more strongly convex than in 
M. donisthorpei and chondrogastrum; 
mesothorax with “strong longitudinal ru- 
gae,” and strongly depressed relative to 
pronotum and propodeum, “recalling the 
condition in williamsi’; propodeum as 
high as the pronotum and strongly con- 
vex, and from drawing apparently longi- 
tudinally rugose. Pilosity on trunk appar- 
ently at least moderately dense. Petiole 
strongly convex beneath node; node ap- 
parently narrower than in donisthorpei or 
chondrogastrum. Middle and hind tibiae 
relatively slender, with the drawing com- 
paring favorably with chondrogastrum, 
and unlike the strongly dilated condition 
in donisthorpei. Color unknown. 

Length in original description given as 
3.6 mm. However, judging from the value 
Gregg gives for the length of the M. cey- 
lonicum holotype (Gregg, 1956), his mea- 
sure of total length does not include ML; 
TL therefore estimated as 4.5 to 4.6 mm. 
“Head index” given as 0.92, but the value 
of this index given by Gregg (1956) for 
ceylonicum holotype is much lower than 
that calculated given the definition of ce- 
phalic index used here; calculation based 
on Gregg’s illustration of karnyi yields a 
CI of 97. These estimates of the TL and 
CI values compare very favorably to the 
values for M. donisthorpei. 

THE INSULCATUM GROUP 

Head and trunk highly polished, lack- 
ing sculpture. No trace of frontal sulcus 
on head (sulcus conspicuous in all other 
species in the subgenus). Clypeus only 
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feebly convex medially, as in most species 
in the subgenus Myrmoteras. The two la- 
bral hairs presumed homologous with the 
trigger hairs of the subgenus Myrmoteras 
are more widely separated than in any 
other species of Myagroteras (Fig. 37). 
Palpal segmentation 3,3. Mandibles with 
14 to 15 teeth, the highest number re- 
corded. 

Known only from a single dealate queen 
from the Philippines. 

Myrmoteras insulcatum new species 
Figures 33, 36, 37; Map 2 

Holotype. Dealate queen deposited in MCZ from 
Philippines: Luzon: Lagunas: Mt. Makiling, ca. 150 
m below summit, litter, Feb. 1968 (R. A. Morse). 
Name from Latin in + sulcus, referring to the lack 
of a frontal sulcus. 

Diagnosis. The only species of Myagro- 
teras completely lacking a frontal sulcus. 

Queen. Holotype: TL 5.6, HW 1.07, HL 
1.01 (CI 106), ML 1.53 (MI 152), SL 1.08 
(SI 100), EL 0.61, HFL 1.16 (TWI 22), 
WL 1.54 mm. Orbital grooves moderately 
developed. Frontal area present but some- 
what poorly demarcated. Palpal formula 
3,3. Mandibles with 14 to 15 teeth and 
two preapical denticles. Apical denticles 
both tiny, the smallest very tiny and closely 
applied to the larger, which is closely ap- 
plied in turn to the apical tooth. A feeble 
groove extends longitudinally down the 
dorsal surface of mandible to at least pen- 
ultimate tooth, but unlike other ants with 
such a groove (M. morowali, diastema- 
tum, and some bakeri), the groove ex- 
tends very close to inner, toothed margin 

(Fig. 37). 
Node of petiole with straight, nearly 

vertical anterior face, posterior face steep 

— 

Figures 38-41. The williamsi group. Frontal views of the worker head. 38. M. morowali paratype (arrows indicate postocular 
distance). 39. M. toro paratype. 40. M. williamsi (from Negros; specimen oily). 41. M. wolasi holotype (uncoated). 

Scale lines. 0.25 mm. 

Figures 42-45. The williamsi group. Lateral views of the worker trunk and gaster. 42. M. morowali paratype (arrow indicates 

location of metanotal groove). 43. M. toro paratype. 44. M. williamsi (from Negros; specimen oily). 45. M. wolasi holotype 

(uncoated). 

Scale lines. 0.25 mm. 
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and curving; summit wide and rounded. 
Ventral margin of petiole feebly convex 
beneath node. 

Head, trunk and gaster entirely smooth 
and very highly polished. Hair density 
moderate; hairs short and moderately 
abundant, rising 0.08 mm on head, 0.14 
mm on trunk and gaster; eight hairs on 
node of petiole. Dark orange red, with 
clypeus and occipital lobe somewhat 
lighter, mandibles orange yellow, legs and 
antennae reddish orange. 

Additional Records. Known only from 
holotype. 

THE WILLIAMSI GROUP 

Size small to medium (known range of 
females: TL 4.2 to 5.0 mm, except M. toro 
5.2 to 5.6 mm). Head and pronotum 
strongly granulate or granulo-rugose. Or- 
bital grooves moderately developed, less 
conspicuous than in other Myagroteras 
species. Postocular distance at least 20% 
of eye length (narrower in all other species 
in the genus). Palpal segmentation 6,4 (at 
least two workers in each species inspect- 
ed where available). Lacking a conspicu- 
ous narrow ruga extending forward along 
sides of mesonotum from base of each 
metathoracic tubercle. Metanotal groove 
usually conspicuously impressed. Sternum 
of petiole feebly convex beneath node. 

This group includes three closely relat- 
ed species from Sulawesi, all of which are 
new. These represent the first records of 
the genus Myrmoteras for Sulawesi, which 
now is the farthest the genus is known to 
extend to the southeast. In addition, I in- 
clude here the distinctive Philippine 
species M. williamsi. 

Myrmoteras morowali new species 
Figures 38, 42; Map 2 

Holotype. Worker deposited in BMNH from Indo- 
nesia: Central Sulawesi: near Morowali, Ranu river 

area, 27.i.-20.iv.1980, B.M. 1980-280 (M. J. D. 

Brendell). Name is a noun in apposition after the 
type locality. 

Diagnosis. Distinguished from closely 
related M. wolasi and M. toro by the fine- 

ly granulate sculpture dorsally on head and 
pronotum; very smooth and shining fron- 
tal area; granulate clypeus; presence of 
transverse rugae across declivity of pro- 
podeum, which is smooth only near base; 
and light yellow color, with the petiole 
concolorous with trunk and gaster. 

Worker. Holotype (HW 0.80) and four 
paratypes: TL 4.2 to 4.5, HW 0.80 to 0.82, 
HL 0.838 to 0.85 (CI 96 to 97), ML 1.18 to 
1.19 (MI 140 to 144), SL 0.87 to 0.90 (SI 
108 to 112), EL 0.49 to 0.50, HFL 0.87 to 
0.93 (TWI 22 to 23), WL 1.15 to 1.20 mm. 
Frontal sulcus a very narrow, well-defined 
groove. Frontal area very clearly defined. 
Mandibles with 11 to 12 teeth (usually 11) 
and two to four preapical denticles (usu- 
ally three). Smallest apical denticle tiny, 
closely applied to the larger denticle, 
which is small and sharp. Mandibles with 
feeble but conspicuous medial grooves ex- 
tending longitudinally for most of the 
length of the shafts (absent in M. wolasi). 

Trunk very similar to M. toro, except 
propodeum dorsally flattened and with 
posterior slope of petiole relatively straight, 
curving only at base and summit. Metano- 
tal groove conspicuously impressed but 
narrower than in M. toro. 

Finely and regularly granulate dorsally 
on head and clypeus, also granulate (but 
more feebly) on back of head, including 
occipital lobe; granules ca. 0.01 mm across. 
Frontal area smooth and translucent, and 
thus standing out prominently. Sides of 
head below eyes longitudinally granulo- 
rugose; ventral surface of head smooth. 
Pronotum granulate, granules formed into 
broad longitudinal rugae, particularly 
dorsad; mesonotum densely longitudinally 
rugose, with traces of granulate sculpture, 
pleura of mesothorax with similar, but less 
dense rugae, granulate sculpture absent; 
propodeum with longitudinal granulate 
rugae, declivity transversely rugose ex- 
cept near base. Pilosity dense, with 30 to 
36 hairs breaking dorsal margin of trunk 
in profile. Hairs short, rising to 0.06 to 
0.08 mm on head and 0.10 mm on trunk 
and gaster. Two or three hairs at or near 
each metathoracic tubercle; node of peti- 



ole with four to eight hairs. Color excep- 
tionally light, uniform yellow or orange 
yellow, mandibles somewhat lighter. 

Queen. TL 4.5, HW 0.80, HL 0.83 (CI 
97), ML 1.18 (MI 187), SL 0.86 (SI 107), 
EL 0.48, HFL 0.90 (TWI 22), WL 1.21 
mm. Dorsum of trunk granulate, with the 
mesonotum and scutellum longitudinally 
granulo-rugose; mesepisternum much 
smoother; propodeum with strong narrow 
transverse rugae 0.02 to 0.03 mm apart, 
smooth low on declivity. Uniform yellow- 
ish orange. 

Paratypes. One dealate queen and four 
worker paratypes with same locality data 
and collection number (BMNH and MC7Z). 

Additional Records. Known only from 
type series. 

Myrmoteras toro new species 
Figures 1, 39, 43, 46, 47; Map 2 

Holotype. Worker deposited in MCZ from Indone- 
sia: Central Sulawesi: Lore Lindu National Park at 
Toro, 82 km south of Palu, disturbed rainforest, 
single cluster of ants in loose leaf litter, 15. VII.1983 
(M. W. Moffett). The specific name is a noun in 
apposition after the type locality. 

Diagnosis. Can be distinguished from 
M. wolasi and morowali by its larger size, 
the lack of granulate sculpture on the 
clypeus, and the relatively more rounded 
propodeum. 

Worker. Holotype (HW 1.01 mm) and 
paratypes: TL 5.2 to 5.6, HW 0.97 to 1.05, 
HL 0.97 to 1.03 (CI 100 to 102), ML 1.48 
to 1.58 (MI 158 to 154), SL 1.07 to 1.15 
(SI 109 to 110), EL 0.58 to 0.62, HFL 1.18 
to 1.18 (TWI 19 to 22), WL 1.35 to 1.56 
mm (eight measured). A medium-sized 
species. Frontal sulcus narrow (0.01 to 0.02 
mm wide), anterior to antennal bases weak 
and difficult to distinguish from the heavy 
sculpturing. Frontal area poorly demar- 
cated, unlike M. morowali. Mandibles 
with 11 to 18 teeth (usually 12) and two 
to three preapical denticles. Apical den- 
ticles tiny and not greatly different in size; 
the most apical is closely applied to the 
apical tooth. Mandibles dorsally without 
any trace of feeble grooves found in M. 
wolasi. 
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Pronotum low and convex; propodeum 
evenly convex (except for somewhat 
abrupt declivity), summit virtually level 
with mesonotum. Metanotal groove con- 

spicuously impressed. Node of petiole with 
vertical anterior slope and steep but more 
curving posterior slope; node narrow. Pet- 
iole feebly convex beneath node. 

Dorsum of head densely packed with 
very wavy, ca. 0.02 mm wide rugae, which 
encircle antennal bases and proceed oth- 
erwise more or less longitudinally; back of 
head (behind ocelli) feebly rugulose, with 
rugae radiating out from along dorsal and 
lateral margins of occipital lobe, and with 
similar rugae on the lobe itself, particu- 
larly mesad; clypeus with feeble longitu- 
dinal rugae laterally, smoother medially, 
without granulate sculpture; frontal area 
feebly irregular. Finely longitudinally ru- 
gose on sides below eyes; smooth beneath 
head. Pronotum with very irregular, sin- 
uous rugae, thicker and more widely sep- 
arated than those on head. Mesothorax and 
propodeum with rugae ca. 0.03 to 0.04 
mm apart, these mostly more or less lon- 
gitudinal (oblique laterally on mesotho- 
rax), katepisternum, mesonotum, and dor- 
sum of propodeum with rugae less distinct; 
declivity of propodeum with irregular 
transverse rugae near summit, below that 
virtually smooth. Pilosity very dense, with 
more than 40 hairs breaking dorsal mar- 
gin of trunk when viewed in profile. Hairs 
rising 0.10 to 0.12 mm on head, trunk and 
gaster; two to three hairs on or near each 
metathoracic tubercle and five to nine on 
node of petiole. Most workers uniformly 
very dark orange red; mandibles, tarsi, and 
trochanters yellowish orange. Two teneral 
individuals have orange yellow to reddish 
yellow heads, trunks and legs, gasters 
brownish orange, and antennae, mandi- 
bles, trochanters and tarsi orange yellow. 

Queen. See Figure 46. TL 5.5, HW 1.03, 
and other measurements within the range 
shown by workers. Dorsum of trunk gran- 
ulate, with the mesonotum and scutellum 
longitudinally granulo-rugose; pleura rel- 
atively smooth; propodeum transversely 
rugose. 
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Paratypes. Workers and dealate queen 
from same colony (MCZ, BMNH, MHN, 
MCSN). 

Additional Records. Known only from 
type series. 

Natural History. The type series ap- 
parently represents a complete colony 
consisting of 22 workers and one queen, 
which was collected between loose leaves 
in the leaf litter on the forest floor. In cap- 
tivity the ants foraged solitarily for var- 
ious soft bodied invertebrate prey, which 
they captured with their trap-like jaws 
(Fig. 47). 

Myrmoteras williamsi 
Figures 40, 44; Map 2 

Myrmoteras williamsi Wheeler, 1919: 146. Philip- 
pine Islands: Luzon: Los Bafios, 2 alate queens, 1 
male (F. X. Williams, MCZ, queens examined, male 

missing). Creighton, 1930: 189, fig. 2, pl. 11, fig. 4, 
worker described. 

Diagnosis. Shape of the trunk in work- 
ers distinctive: pronotum and propodeum 
high and strongly convex; mesothorax rel- 
atively depressed. M. williamsi has only 
been collected in the Philippines. M. kar- 
nyi (tentatively placed in the donis- 
thorpei group) has a somewhat similarly 
shaped trunk, but the head and trunk of 
this species are apparently not strongly 
granulate (Gregg, 1954). 

Workers. Known only from Negros. 
Two measured (numbers in brackets in- 
dicate measurements that could only be 
taken on the smaller specimen): TL [5.0], 
HW 0.95 to 1.00, HL 0.95 to 1.00 (CI 
100), ML 1.38 to 1.50 (MI 145 to 151), SL 
[1.10] (SI [118]), EL 0.55 to 0.58, HFL 1.05 
to 1.18 (TWI [21]), WL 1.30 to 1.40 mm. 
Frontal sulcus very narrow but well de- 
fined. Frontal area present but poorly de- 
marcated. Clypeus less strongly convex 
medially than in most other Myagroteras 
species, although not as flattened as in most 
Myrmoteras. Palpal segmentation 6,4 (two 
workers inspected). Mandibles with 11 to 
13 teeth and two preapical denticles. Api- 
cal denticles small, the smallest tiny, but 
conspicuous, the largest closely applied to 

apical tooth for much of its length. Man- 
dibles bent more strongly ventrad at pen- 
ultimate tooth than in other Myagroteras, 
but not as strongly as in subgenus Myr- 
moteras. 

Both pronotum and propodeum very 
high and rounded (except declivity of 
propodeum virtually straight), so that 
mesonotum appears relatively very de- 
pressed. In profile with a wide concavity 
between metathoracic tubercles and pro- 
podeum, but metanotal groove not visible 
as a conspicuously impressed notch in pro- 
file. Petiole with steep to nearly vertical 
anterior slope; posterior slope less steep, 
straight but curving gently up to summit. 

Head (including frontal area and clyp- 
eus), pronotum and propodeum finely and 
evenly granulate, granules 0.01 to 0.02 mm 
across, present as well on back of head and 
laterally beneath eyes, and with traces of 
granular sculpture beneath head; declivi- 
ty of propodeum smooth; mesothorax with 
feeble granulate sculpture, widely sepa- 
rated narrow longitudinal rugae on sides 
and virtually smooth above; funiculi, 
mandibles and legs feebly granulate, with 
the sculpture strongest on the tibiae; pet- 
iole and gaster smooth. Pilosity sparse to 
moderate, with 6 to 18 hairs breaking dor- 
sal margin of trunk when viewed in pro- 
file (but specimens in very poor condition 
and conceivably have lost hairs). Hairs 
short, rising 0.06 mm on head, trunk and 
gaster; one to two hairs on or near each 

metathoracic tubercle and two to three on 
node of petiole. Head and trunk reddish 
orange (except clypeus and occiput or- 
ange red); petiole same but slightly light- 
er; gaster brownish or yellowish orange; 
legs yellowish orange; mandibles and an- 
tennae orange yellow. 

Queen. Syntypes (two measured): TL 
4.4 to 5.0, HW 0.91 to 0.96, HL 0.88 to 
0.93 (CI 108), ML 1.15 to 1.18 (MI 127 to 
130), SL 0.91 to 0.94 (SI 99 to 100), EL 
0.53 to 0.56,. HFL 0.89 to 1.00 (TWI 19 
to 22), WL 1.18 to 1.28 mm. Hairs mod- 
erately dense and longer than in Duma- 
guete worker specimens (0.08 to 0.10 mm). 
Trunk finely and evenly granulate, pro- 
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ain 

Figures 46-47. Myrmoteras toro paratypes. 46. Queen. 47. Forager carrying a mosquito, which it had captured after the 
author dropped the prey, wounded, in front of it. 
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podeum transversely granulo-rugose, in- 
cluding on declivity. Funiculi, mandibles 
and legs smooth. 

Male. Single male from Mt. Makiling: 
HW 0.68, HL 0.75 (CI 91), SL 0.84 (SI 
124), EL 0.38, WL 1.2 mm. Frontal sulcus 
a shallow groove beginning well above 
clypeus and ending before reaching me- 
dian ocellus. Maxillary palpi with six seg- 
ments. Head and trunk granulate; longi- 
tudinally granulo-rugose dorsad on 
mesonotum, more feebly granulate later- 
ally; propodeum feebly granulate with a 
conspicuous network of raised ridges, ex- 
cept declivity virtually bare outside of 
medial ruga. 

Additional Records. PHILIPPINES: 
Luzon: Benguet, Baguio, one alate queen 

(C. F. Baker, BMNH); Mt. Makiling, one 
alate queen, one male (C. F. Baker, 
BMNH and MCZ). Negros Oriental: Du- 
maguete: Camp 4.6.1927; Camp 4.2.1931; 
Lake 4.30.1931 [each with one worker] and 
5.18.1927 [one dealate queen] (J. W. 
Chapman, MCZ). Specimens from Negros 
have relatively longer mandibles (MI 139 
to 151, compared with 124 to 130 for Lu- 
zon specimens) and scapes (SI 110 to 111 

compared with 99 to 100). Also, the Ne- 
gros specimens have a feeble granulate 
sculpture on the legs, scapes, and mandi- 
bles lacking in Luzon material. Negros 
queen with propodeum more evenly 
granulate than in types (granules only fee- 
bly arranged in transverse rugae); decliv- 
ity of propodeum smooth near base. 

Natural History. Little is known, but J. 
W. Chapman (in Creighton, 1930) indi- 
cated that the ants are “slow and clumsy 
in movement.” F. X. Williams (in Whee- 
ler, 1922) reported that the species nests 
in the soil. 

Myrmoteras wolasi new species 
Figures 41, 45; Map 2 

Holotype. Worker deposited in MCZ from Indone- 
sia: S.E. Sulawesi: rainforest 1-2 km east of Wolasi, 
42 km south of Kendari, ca. 350 m, 13-14 July 

1972 (W. L. Brown). The specific name is a noun 
in apposition after the type locality. 

Diagnosis. Distinguished from M. mo- 
rowali and M. toro by the presence of dis- 
tinct granulate sculpture on both the clyp- 
eus and frontal area (head and pronotum 
otherwise conspicuously rugose); declivity 
of propodeum entirely smooth; and color 
darker, with petiole strikingly lighter in 
color than trunk or gaster. Also distin- 
guished from M. toro by its smaller size 
and dorsally flattened propodeum. 

Worker. Holotype: TL 4.5, HW 0.88, 
HL 0.88 (CI 100), ML 1.23 (MI 141), SL 
0.96 (SI 109), EL 0.55, HFL 0.98 (TWI 
21), WL 1.20. Frontal sulcus a narrow 
groove, and, like orbital grooves, some- 
what wider and more conspicuous than in 
M. toro. Frontal area clearly defined. Both 
mandibles with 12 teeth and two denti- 
cles. Apical denticles both tiny, with little 
difference in size as in M. toro. Mandibles 
dorsally without any trace of the feeble 
medial grooves found in M. morowali. 

Shape and conformation of trunk and 
petiole exactly as described for M. moro- 
wali, but with node of petiole narrower. 

Sculpture on head similar to M. toro, 
but with rugae wider, 0.03 mm across; ru- 
gae longitudinal but diverging somewhat 
towards occiput. Clypeus and frontal area 
evenly granulate throughout, not rugose; 
granules ca. 0.01 mm wide. Back of head 
smooth except for a few rugae directly 
behind ocelli; feebly rugulose on occipital 
lobe as in M. toro. Fine longitudinal rugae 
on sides below eyes; smooth beneath head. 
Pronotum similar to M. toro, with rugae 
like those on head but more sinuous, most- 
ly transverse caudad and mostly longitu- 
dinal farther back and on sides; meso- 
thorax and propodeum rugose as described 
for M. toro, but with declivity entirely 
smooth. Pilosity very dense, as described 
for M. toro. Head and trunk orange red, 
petiole (as well as legs and antennae) con- 
trasting yellowish orange, tarsi and man- 
dibles orange yellow. 

Additional Records. Known only from 
holotype. 
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REVISION OF THE MYRMICINE GENUS ACANTHOMYRMEX 
(HYMENOPTERA: FORMICIDAE) 

MARK W. MOFFETT' 

ABSTRACT. The myrmicine genus Acanthomyrmex 
is revised in full. Eleven species of these dimorphic 
Asian ants are described, including six new species 
(A. basispinosus, careoscrobis, concavus, foveolatus, 

laevis, and mindanao). I distinguish two species 
groups, the luciolae group with six species and the 
notabilis group, with five. This informal division is 
supported by a cladistic analysis. 

INTRODUCTION 

Acanthomyrmex ants are endemic to 
Southeast Asia, including Sri Lanka (but 
as yet none have been recorded from In- 
dia or New Guinea); the ants have very 
small colonies and are seldom collected 
(Moffett, 1985). I provide descriptions of 
the first new species of this genus to be 
recognized in a half century, and divide 
the species into two species groups. A cla- 
distic analysis provides preliminary infor- 
mation regarding evolution within the ge- 
nus. 

All Acanthomyrmex species are dimor- 
phic, with the genus including the most 
impressive examples of allometric growth 
known for the workers of ants. As an ex- 
ample, a major of A. notabilis selected 
from a Sulawesi series has a head length 
twice that of a minor worker from the 
same nest; because of differences in head 
shape, the cephalic volume is roughly ten: 
times greater. Yet the major’s antennae 
are only 5% longer than those of the same 
minor, while its trunk is only 3% longer, 
and roughly has a volume only 6% great- 
er; furthermore, the body length of the 

‘Museum of Comparative Zoology, Harvard Uni- 
versity, Cambridge, Massachusetts 02138. 

minor (trunk length + petiole length + 
postpetiole length + gaster length) is 
slightly larger than that of the major. The 
result is a major caste so absurdly propor- 
tioned that seen from certain angles live 
individuals appear to consist of little more 
than a head. Behavioral information on 
Acanthomyrmex notabilis and A. ferox 
(from the notabilis and luciolae species 
groups, respectively) indicates the majors 
serve roles in nest defense, and presum- 
ably also mill the seeds which apparently 
form a large part of the diet of these om- 
nivores; in addition, majors occasionally 
participate in brood care (Moffett, 1985). 

RELATIONSHIPS 

The relationships between Acantho- 
myrmex species were studied using the 
program PAUP (version 2.3), written by 
David L. Swofford. 

CHARACTER CODING FOR 

COMPUTER ANALYSIS 

The characters and character state codes 
used in cladistic analysis are defined in the 
following section on terminology; the 
character states for each species and two 
possible outgroups are given in Table 1. 
The characters numbered 41 through 44 
in Table 1 were of no value in determin- 
ing species relationships and thus were ex- 
cluded from the cladistic analysis. All 
characters were treated as binary or or- 
dered. Polymorphism in a species (wheth- 
er within or between series) was treated 
as if the data were missing for that species. 
Range limits for numerical characters 
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TABLE 1. DATA MATRIX OF MORPHOLOGICAL CHARACTERISTICS FOR SPECIES OF ACANTHOMYRMEX AND 

TWO HYPOTHETICAL OUTGROUPS.T 

Character 

bo ie) 5 6 qé 8 9 10 1] 12 13 14 15 16 1 18 Taxon 

OUTGROUP 

MYRMECININI O0- 

TETHEPA ] 

LUCIOLAE GROUP 

Vv Vv vv vv v Vv Uv o Vv 

a5) AD 

Vv 

uo 

uv uv v vv uv 

A. basispinosus 2 oO 1 1 LO 0 Oo 0 02 eel 1 

A. crassispina 1 Oe OE OO Le ee ee 1 0 0 0 0 0 1 
A. dusun e On ee OO a Ol 1 1 yl 1 pee 

A. ferox 0) Oo O 1 lel P O O il 0 oO oO 1 0 0O O O 

A. laevis 0) oP 0) iy P 1 P oO ? ip c Ose 30) 20) 0 470 

A. luciolae 2; OPO! 1 1 Oo O 1 1 Oo oO O ] O) 0) al 

NOTABILIS GROUP 

A. careoscrobis 1 p Oy) O° Pe oP tk fit 2 PP Ff 0 Ff ik @ 1B oil 
A. concavus 2, e i. 0 we I Py yee re Pew PP ob ht to 
A. foveolatus ? ] ? em @ 0)" & 1 Pe) 12 ry @ Gl fe ip ? 

A. mindanao 1 1 il 0 0 O 1 0 1 0 1 2 (0) 1 1 1 Oe 

A. notabilis 0) 1 O07 OE 0OM0=| eee 2 1 1 1 (0) al 0 

+ In the table “?” refers to missing data and “P” refers to a polymorphic condition, or an intermediate 
condition, as discussed in the text. Character numbers refer to the characters that follow: 1. minor head 
shape; 2. major head shape; 3. minor greatest head width; 4. minor cephalic sculpture; 5. major foveate 
sculpture; 6. major rugose sculpture; 7. minor pilosity height; 8. major pilosity density; 9. CI (minors); 10. 
CI (majors); 11. cephalic hollow; 12. darkly pigmented medial streak; 13. frontal sulcus (minors); 14. frontal 
sulcus (majors); 15. clypeal index; 16. medial clypeal lobes; 17. lateral clypeal hairs; 18. clypeal rugae; 19. 
medial projection; 20. SI; 21. funicular index; 22. propodeal spine length; 23. pronotal spine length; 24. 
pronotal angle; 25. propodeal declivity; 26. propodeal spiracle diameter; 27. petiolar spines; 28. PWI, 29. 
subpetiolar declivity; 30. anterior petiolar peduncle length; 31. petiolar index; 32. lateral petiolar hair; 33. 
sublateral petiolar hair; 34. postpetiole narrowness; 35. postpetiole node; 36. postpetiole pilosity; 37. gaster 
pilosity; 38. femur concavity; 39. femur pilosity; 40. FLI, 41. FWI, 42. pronotal spine pilosity; 43. hypostomal 
teeth; 44. ventral mandible tooth. 

were chosen to cleanly separate the max- thin transverse ridge anterior to the an- 
imum number of species; species were tennal fossae (Fig. 1). In other myrmeci- 
considered polymorphic when the values nine genera the clypeus is thicker and 
for a numerical character were spread on wider laterally. However, he was unable 
either side of these limits, or when the to provide any certain characters which 
species was known from only the holotype uniquely define the Myrmecinini as a 
and the value for that specimen was near whole. Kugler (1978) found that the mor- 
to the limit. As more Acanthomyrmex phology of the sting apparatus “‘does not 
material becomes available, it will be- support the unity of the Myrmecinini,’ 
come easier to evaluate characters for their while Wheeler and Wheeler (1954) found 
usefulness in phylogenetic studies. for larval characters that “each of the five 

genera studied might as well be in a dif- 
ferent tribe,’ and later found consider- 

The affinities of Acanthomyrmex are able differences between the larvae of 
uncertain. Emery (1922) placed the genus Acanthomyrmex ferox and A. notabilis 
in a subtribe of the Myrmecinini along (Wheeler and Wheeler, 1977, 1983, and 
with Pristomyrmex, Myrmecina and _ in preparation). 
Dacryon, because in these genera the lat- However, Pristomyrmex and Myrme- 
eral portions of the clypeus form only a cina show a number of apparent synapo- 

OUTGROUPS 



REVISION OF ACANTHOMYRMEX * Moffett 

TABLE 1. EXTENDED. 

Character 
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morphies with Acanthomyrmex, includ- 
ing the shortened, stocky trunk in workers; 
the obsolete promesonotal suture; and the 
narrow flange encircling the base of the 
shaft of the scape above the basal condyle 
(found in some other myrmicines, but 
particularly well-developed here, espe- 
cially in Acanthomyrmex and Pristomyr- 
mex). In addition, workers of most Pris- 
tomyrmex species have pronotal spines, 
and many have densely foveate sculptur- 
ing on their heads and trunks remarkably 
similar to Acanthomyrmex species; these 
characters may represent synapomor- 

phies. 
An alternative is that Acanthomyrmex 

is not in the Myrmecinini, but rather is 
close to Pheidole. Strong suggestive evi- 
dence can be found in the recent descrip- 
tion of an unusual myrmicine species from 
the Miocene or late Oligocene taken from 
amber from the Dominican Republic 
(Wilson, 1985). The species tethepa is 
placed in Pheidole by Wilson, and is ev- 
idently either closely allied to or in that 
genus. The similarity in cephalic charac- 
ters can be readily appreciated by com- 
paring Wilson’s Figure 4 to the head of 
Acanthomyrmex minors such as A. nota- 

Figure 1. 
thomyrmex ferox. AF = basal flange on antenna; CB = clyp- 
eal border. 

Antennal base and lateral clypeal border in Acan- 

Scale line. 0.10 mm. 
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bilis (Fig. 57). The strongly bulging eyes, 
the massive mandibles, and the small, well- 
separated mandibular teeth are possible 
synapomorphies. That tethepa is not a 
species of Acanthomyrmex is evidenced 
by a number of conspicuous characters, 
such as the elongate trunk, which has a 
very conspicuously impressed promesono- 
tal suture, and the lack of a medial clypeal 
hair. Unfortunately, the major worker 
caste of this species is not known. 

CHARACTER POLARITY 

Although relationships among the out- 
groups are unclear, character states could 
be assigned for the ancestral conditions of 
Acanthomyrmex on the assumption that 
Pristomyrmex and Myrmecina are the 
two genera most closely related to Acan- 
thomyrmex. If the state of a character was 
consistent within and between both these 
groups, the ancestral condition for Acan- 
thomyrmex could unambiguously be as- 
signed that state. If there was some vari- 
ation in states, however, more distantly 
related genera had to be considered. For 
this purpose all of the additional genera 
which Emery (1922) placed in the tribe 
Myrmecinini were treated as possibilities. 
When the state for that character did not 
vary within or between any of these gen- 
era (based on material available at the 
Museum of Comparative Zoology at Har- 
vard), that state was assigned as the an- 
cestral condition for Acanthomyrmex 
(unless either Pristomyrmex or Myrme- 
cina showed the opposite state to that oc- 
curring in more distantly related groups, 
and it was impossible to assign a character 
state to the other of these two genera). For 
all other characters the ancestral state was 
given as uncertain. 

This procedure is conservative in that 
before any ancestral state can be assigned 
as the ancestral condition of Acanthomyr- 
mex, that ancestral condition must be sup- 
ported by all possible outgroup trees. My 
assumptions are that Myrmecina and 
Pristomyrmex are the two groups most 

closely related to Acanthomyrmex and do 

not in themselves form a clade, and that 
one or more of the other myrmecinine 
genera represent the next closest out- 
groups. 

In a separate, very preliminary analysis, 
I discarded the hypothetical myrmecinine 
ancestral species and used the single 
species Pheidole tethepa as the outgroup 
for the genus Acanthomyrmex. Further 
studies on the phylogeny of Pheidole and 
allied genera will be required to evaluate 
whether Acanthomyrmex is in fact more 
closely related to Pheidole than Pristo- 
myrmex, and, if so, to make possible a 
better resolved hypothetical outgroup for 
studies of Acanthomyrmex phylogeny. 

CLADISTIC ANALYSIS 

The entire data set was analyzed using 
the branch-and-bound method option of 
Swofford’s PAUP program, which is based 
largely on the ideas of Hendy and Penny 
(1982). This method is guaranteed to find 
the shortest trees. 

RESULTS 

One of the five most parsimonious trees 
produced when a myrmecinine outgroup 
is used is given in Figure 2. The other, 
equally parsimonious trees differ from the 
first in having either Acanthomyrmex du- 
sun or A. careoscrobis as the sister taxon 
to the remaining Acanthomyrmex species, 

or having A. dusun at the base of the no- 
tabilis species group clade, or A. careo- 
scrobis at the base of the luciolae species 
group clade. Uncertainties in the place- 
ment of A. dusun and A. careoscrobis 
probably will be resolved upon collection 
of the minor worker caste of the former 
species, and the major worker caste of the 
latter. 

These results suggest the possibility that 
both the notabilis and luciolae species 
groups are monophyletic (as in Fig. 2). 
The most significant character distin- 
guishing these groups is the conspicuously 
emarginate posterior margin of the heads 
of major workers in species of the luciolae 
group (including A. dusun), versus the 
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LUCIOLAE GROUP a 

wes Character polarized by 

outgroup comparison 
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character 

vw Convergence elsewhere 

on tree 

“ Showing later reversal 

e Reversal of previous 
change 

Figure 2. Proposed phylogeny of the genus Acanthomyrmex, given a hypothetical myrmecinine outgroup. Four additional, 
equally parsimonious trees differ only in the position of the species dusun and careoscrobis, as discussed in the text. All 

character state changes for initially polarized characters are mapped, but for simplicity only those unpolarized characters which 
show no homeoplasy within the Acanthomyrmex tree are shown. Numbers refer to characters as described in Table 1. Derived 
states are indicated in parentheses for multistate characters. Tree length: 78 steps. 

more evenly rounded margin character- 
istic of majors in notabilis group species. 
The placement of the species in which the 
major caste has not yet been described 
(particularly careoscrobis and concavus) 
should be considered tentative. 

Two trees are most parsimonious when 
Pheidole tethepa is used as the outgroup. 
The first is identical to the tree shown in 
Figure 2, except it is rooted just below 
ferox and laevis, such that the ferox-lae- 
vis clade is the sister to all other Acantho- 
myrmex. Thus now the luciolae species 
group is paraphyletic, with A. dusun rep- 
resenting the sister species to the notabilis 
group. The other tree is similar, but the 

species crassispinosa is displaced so as to 
represent the sister group of all other 
Acanthomyrmex. In addition the ferox- 
laevis and_ basispinosus-luciolae clades 
now form a monophyletic group. Given 
that Acanthomyrmex is related to Phei- 
dole, both of these phylogenies would ap- 
pear to be reasonable, since the emargin- 
ate head characteristic of Pheidole major 
workers is treated as the ancestral condi- 
tion for Acanthomyrmex. 

TERMINOLOGY AND 
CHARACTER STATES 

All available Acanthomyrmex material 
was examined in detail for differences in 
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morphology before any attempt was made 
to distinguish species. The range of vari- 
ation in those traits which showed appre- 
ciable differences between series was then 
apportioned into two or more discrete 
character states, regardless of whether the 
trait varied continuously or in a discrete 
manner. The resulting character state 
codes were then used in delineating species 
and for phylogenetic analysis. 

The characters used in this revision are 
defined below (excluding characters for 
which one of two character states is unique 
to one species), along with the coding for 
each character state. Definitions of several 
commonly used terms are also given here. 
Sculpturing terminology follows that of 
Harris (1979). Measurements were made 
with an ocular micrometer on a Leitz mi- 
croscope; all are significant to at least 0.01 
mm. Indexes such as CI were calculated 
before converting micrometer units to 
millimeters. Scanning electron micro- 
graphs were prepared with a AMR 1000a 
SEM, using uncoated or gold-palladium 
coated specimens. 

When not otherwise indicated, descrip- 
tions apply to both minors and majors. 

CHARACTERS ON HEAD CAPSULE 

(EXCLUDING CLYPEUS) 

Cephalic hollow (major workers). Char- 
acter states: large, medial depression 
in vertex of head [0] either shallow 
and ill-defined or absent; or [1] prom- 
inent. 

CI (Cephalic index). 100 x HW/HL. 
Character 1, states (minor workers): 
[O] at most 110; [1] intermediate; or 
[2] > 120. Character 2, states (major 
workers): [0] at most 95; or [1] > 95. 

Darkly pigmented streak (major work- 
ers). Medial black line on head visible 
in dorsal full-face view [0] absent; [1] 
very short, only at back margin of 
head; or [2] longer, extending farther 
rostrad onto dorsal surface of head. 

EL (Eye length). Diameter of eye in full- 
face view. 

Frontal sulcus. Character 1, states: [0] mi- 

nor workers without a short, wide sul- 
cus conspicuous immediately above 
frontal area; or [l] sulcus present. 
Character 2, states: [0] major workers 
without a wide, deeply impressed sul- 
cus between cephalic hollow and 
frontal area; or [1] sulcus present. 

Full face. Head viewed dorsally so as to 
attain the maximum length. 

Greatest head width. Character states: 
maximum HW is [0] about equal 
above and below eyes (difference 2% 
or less); or [1] greatest above the eyes. 

Head shape (minor workers). Character 
states: in dorsal full-face view, back 
margin of head [0] rounded except for 
a very shallow medial concavity (e.g., 
Fig. 57); [1] moderately concave all 
the way across (Fig. 15); or [2] deeply 
concave, so that the posterior corners 

of the head are produced back into 
prominent, lateral lobes (Figs. 9, 44). 

Head shape (major workers). Character 
states: in full-face view, back margin 
of head [0] distinctly bilobed (Fig. 11); 
or [1] evenly rounded, at most slightly 
emarginate medially (Fig. 48, 59). 

HL (Head length). The maximum dis- 
tance from the base of the medial hair 
on the clypeus to the medial point on 
the posterior margin of the head. 

HW (Head width). The maximum width 
across the head in full-face view, ex- 
cluding the eyes. 

Hypostomal teeth (major workers; in- 
variably present in minors). Small 
rounded projections, one located lat- 
erally near base of each mandible. 
Character states: teeth [0] absent; or 
[1] present. 

Pilosity density. Character states: long 
erect to suberect hairs on head [0] nu- 
merous; or [1] very scattered. 

Pilosity height. Character states: longest 
of the hairs on dorsum of head ex- 
tending [0] < 0.10 mm; or [1] > 0.12 
mm. 

Sculpture (cephalic) (minor workers). 
Character states: dorsal and lateral 
surfaces of head capsule with [0] 



rounded (or ellipsoidal) foveae hav- 
ing thick, curving walls; or [1] at least 
those foveae on vertex and adjacent 
to scrobes with angular borders, and 
separated by thin, lamellar walls. 

Sculpture (cephalic) (major workers). 
Character 1, states: foveae [0] rela- 
tively small; or [1] large. Character 2, 
states: frons [0] lacking costate sculp- 
ture; or [1] sculpture present. 

CHARACTERS ON CLYPEUS, 

MANDIBLES AND ANTENNAE 

Clypeal index. The shape of the region of 
the clypeus between the frontal cari- 
na was measured as 100 x W/H 
where “W” is the minimum distance 
between the raised edges of the fron- 
tal carina, and “H” is the distance 
from the posteriormost point on the 
frontal area to the base of the medial 
clypeal hair. Character states: [0] at 
most 125; or [1] > 125. 

Clypeal rugae (minor workers). Two lon- 
gitudinal rugae extend through the 
clypeus from near the bases of the lat- 
eral clypeal hairs, delineating a me- 
dial clypeal region between them 
(e.g., Fig. 15). Character states: these 
rugae are [0] absent or incomplete; or 
[1] well-developed. 

Funicular index. An index of funicular 
thickness: maximum width of funic- 
ular segments II and III (which are 
similar in shape) divided by the av- 
erage length of the same segments 
(half the combined lengths of the seg- 
ments). Character states: funiculi [0] 
thick, with index > 1.20 (or > 1.50 
in majors); or [1] thinner. 

Lateral hair on clypeus (minor workers). 
Long hair projecting forward at either 
side of medial hair from anterior 
margin of clypeus (Fig. 3). Character 
states: base of each lateral clypeal hair 
[0] not completely enclosed by a low 
wall; or [2] hair in a well-developed 
oval fovea (Fig. 3). 

Medial hair on clypeus (minor workers). 
Hair projecting forward from ante- 
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rior margin of clypeus medially (Fig. 

Medial clypeal lobes (minor workers). A 
small, narrow projecting lobe located 
immediately to either side of medial 
clypeal hair, and mesad to the lateral 
clypeal hair (Fig. 3). Character states: 
lobes [0] feebly developed; or [1] 
strongly projecting. 

Medial projection (major workers). Char- 
acter states: [0] anterior margin of 
clypeus without a projecting medial 
lobe, although often with low, feebly 
rounded lobes (e.g., Fig. 17); or [1] 
projection present (Fig. 25). 

MI (Mandible index). 100 x ML/HL. 
ML (Mandible length). Distance between 

basal condyle and apical tooth of 
mandible. 

SI (Scape index) (minor workers; little 
variation in majors). 100 x SL/HW. 
Character states: [0] at most 90; or 

[1] > 90. 
SL (Scape length). The maximum length 

of the scape (excluding the wide 
flange at its base and the basal radicle 
beneath it). 

Ventral mandibular tooth (minor work- 
ers). A tiny inward-projecting denti- 
cle present along the medioventral 
border of each mandible, where, in 
majors, a massive blunt projection is 
invariably present. Character states: 
denticle [0] absent, or [1] present. 

CHARACTERS ON TRUNK 

AND LEGS 

Femur concavity. Character states: ven- 

tral surface of each femur [0] convex 
or somewhat flattened; or [1] with a 
well-developed concave groove (at 
least in hind femora). 

Femur pilosity. Character states: [0] each 
femur with at most two erect to sub- 
erect hairs visible in profile (in which 
case hairs typically present proximad 
on ventral face of shaft); or [1] hairier. 

FLI (Femur length index). 100 x HFL/ 
HL. Character states: index [0] at most 
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120 (or at most 60 in majors); or [1] 
greater. 

FWI (Femur width index). 100 x HFW/ 
HFL, where HFW is the maximum 
width of the hind femur in lateral 
view. Character states: [0] index at 
most 18; or [1] greater. 

HFL (Hind femur length). Maximum 
length of the hind femur. 

Pronotal angle. Character states: [0] an- 
terior ventrolateral margin of prono- 
tum curved to sharply angled, but 
without a small but distinct tooth (e.g., 
Fig. 16); or [1] tooth present (Fig. 24). 

Pronotal spine length (minor workers). 
Character states: [0] pronotal spines 
short and stubby, conspicuously 
shorter than propodeal spines (Fig. 
52); [1] pronotal spines long, but not 
longer than propodeal spines; or [2] 
pronotal spines longer than propodeal 
spines (Fig. 24). 

Pronotal spine pilosity. Character states: 
pronotal spines each with [0] at most 
two prominent erect to suberect hairs 
visible in profile; or [1] hairy (with 
more than two hairs). 

Propodeal declivity. Character states: de- 
clivity of propodeum with [0] at most 
a single distinct rugum bordering each 
side, extending from the base of the 
propodeal spine; or [1] with two ad- 
jacent rugae along each border. 

Propodeal spine length. Measured from 
the tip of the spine to the closest bor- 
der of the propodeal spiracle. Char- 
acter states: [0] propodeal spine less 
than half as long as length of head 
(HL) (or less than 25% of HL in ma- 

jors); or [1] longer. 
Propodeal spiracle diameter (major 

worker; little variation in minors). 
Character states: [0] diameter of spi- 
racle less than 2% of HL; or [1] spi- 
racle opening larger. 

CHARACTERS ON PETIOLE, 

POSTPETIOLE, AND GASTER 

Anterior peduncle length, petiole. Char- 
acter states: anterior peduncle rela- 

tively short and deep (e.g., Fig. 43); 
or [1] peduncle long and more slender 
(e.g., Fig. 47). 

Gaster pilosity. Character states: [0] gaster 
with numerous erect or suberect hairs 
(usually densest dorsad); or [1] gaster 
with very few hairs or bare. 

Lateral petiolar hairs. Character states: [0] 
an erect hair extends laterally from 
each side of anterior petiolar node just 
caudad of the spiracle; or [1] hair 
lacking. 

Petiolar index. 100 x PL/PH, where PL 
is the distance from the _ posterior 
margin of the petiolar spiracle to the 
dorsalmost point on the posterior 
margin of the posterior peduncle, with 
the petiole viewed in profile; while 
PH is the height of the posterior pe- 
duncle of the petiole. Character states: 
index [0] < 170; or [1] > 180. 

Petiolar spines. Character states: petiolar 
node [0] lacking long spines laterally 
at apex although often with short lat- 
eral denticles (Fig. 8A—C); or [1] long 
spines present (Fig. 8D-F). 

Postpetiole narrowness. Character states: 

[0] node relatively long, greater than 
60% as long as it is wide in dorsal 
view; or [1] narrower. 

Postpetiole node. Character states: [0] 
node high and rounded, sculpture 
lacking or foveate; or [1] node low, 
slightly convex or flattened, and ru- 
gose. 

Postpetiole pilosity. Character states: dor- 
sal face of postpetiole with [0] two 
pairs of hairs; or [1] pilosity different. 

PWI (Petiolar spine width index). In dor- 
sal view, distance between apical 
spines or denticles relative to the 
greatest width of petiole basally at 
node. Character states: tips of spines 
[0] close together (PWI < 65); [1] in- 
termediate (PWI 65 to 100); or [2] 
projecting laterally (PWI > 100). 

Sublateral petiolar hairs. Character states: 
[0] no erect hair extends ventrolater- 
ally from each ventrolateral face of 
the anterior petiolar node at a posi- 
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Figure 3. Clypeus of Acanthomyrmex ferox. MH = medial clypeal hair; LH = lateral clypeal hair; ML = medial clypeal lobe. 

Scale line. 0.10 mm. 

tion more or less below the lateral 
petiolar hair (when present); or [1] 
hairs present. 

Subpetiolar declivity. Character states: 
ventral margin of petiole [0] lacking a 
conspicuous sharp declivity in profile 
(Fig. 14); or [1] with such a declivity 
located slightly anterior to and below 
petiolar spiracle (Fig. 28). 

LOCALITY DATA AND REFERENCE 
COLLECTIONS 

The collector(s) of each series and the 
museum(s) in which the material is de- 
posited is given in parentheses following 
the locality data for each series examined. 
Names of museums are abbreviated as fol- 
lows: British Museum (Natural History), 
London (BMNH); Museo Civico di Storia 
Naturale, Genoa (MCSN); Museum d’ His- 
toire Naturelle, Geneva (MHN); and Mu- 
seum of Comparative Zoology, Cam- 
bridge (MCZ). 

Acanthomyrmex 

Acanthomyrmex Emery, 1893: 244. Type species 
Acanthomyrmex luciolae, designated by Emery 
1922: 235. 

Diagnosis. Dimorphic myrmicine ants. 
Worker castes with trunks short and stout, 
convex dorsally in profile except for 
prominent propodeal spines (and usually 
with cylindrical humeral spines in minor 
workers); antennae 12-merous, with scape 
having a thin, plate-like flange encircling 
its base. Major caste with head huge, ar- 
ticulating with trunk ventrally so that the 
vertex of the head projects back over the 
trunk. Minor workers with a prominent 
medial hair on anterior border of clypeus. 

Minor Worker. Small to moderate sized 
ants (total length 2.7 to 5.0 mm), usually 
with little size variation within a series. 
Head large (ca. 50% wider than trunk), 
wide (CI at least slightly greater than 100); 
head width 0.70 to 1.23 mm. Cephalic 
sculpture typically densely foveate, occa- 
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sionally alveolate or virtually smooth. Eyes 
moderately large (length of eye in full-face 
view 17 to 25% of head length), oval, and 
strongly convex; located mediolaterally, 
with the distance between anterior mar- 
gin of eye and mandible bases represent- 
ing 24 to 34% of head length. Antennal 
fossae far apart, at anterior margin of 
head. Feeble scrobe usually present dor- 
sad to eyes for all or at least the basal part 
of the scape (bent downwards apically in 
some species to accommodate part of the 
funiculus); the frontal carinae extend back 
to form the dorsalmost borders of the 
scrobes. Antennae 12-merous, moderately 
thick, with a three-segmented funicular 
club; club about as long as remainder of 
funiculus excluding basal funicular seg- 
ment. There is a prominent flange above 
the basal radical, forming a thin, disk- 
shaped “base” to the scape. 

Clypeus produced back between bases 
of antennae; posterolateral borders of 
clypeus raised to form trenchant ridges 
which border the antennal fossae in front. 
Clypeus usually with lateral foveae or ru- 
gae; anterior margin with several small, 
well-separated projecting lobes and with 
a prominent medial hair. Mandibles mas- 
sive (MI 69 to 92), with a wide, subtrian- 
gular blade which curves ventrad toward 
apex, with the margin having four to ten 
tiny teeth separated by wide gaps in ad- 
dition to two relatively prominent apical 
teeth; dorsal mandibular surfaces feebly 
punctate and with a very feeble rugulose 
microsculpture. Maxillary palpi with four 
segments; labial palps with three (A. bas- 
ispinosus and mindanao examined). 

Trunk very short and robust, evenly 
convex in profile, with anterior margin of 
propodeum not at all impressed dorsally; 
trunk diminishing in width posteriorly. 
Pronotum fused with mesonotum; pro- 
mesonotal suture obsolete. Propodeum in- 
variably bispinose; pronotum generally 
armed with dorsolateral spines, which are 
located anterodorsally to the dorsalmost 
point reached by the groove between the 
pronotum and mesothorax laterally. 

Sculpture foveate on pronotum and dor- 
sally on trunk; areolate-rugose on pleura 
of remainder of trunk, and smooth on de- 
clivity of propodeum. Petiole pedunculate 
in front; node usually with dorsolateral 
denticles or spines. Postpetiole variable, 
low and rounded dorsally or with a prom- 
inent node; usually rugose. Gaster oval, less 
wide than head, and longer than deep. 
Legs moderately long, with hind femora 
85 to 148% as long as head; middle and 
hind tibiae with a single basal spur. Long, 
erect to suberect pilosity generally dense 
on head, sparser on trunk, and variable on 
legs, petiole, postpetiole and gaster; on 
head hairs mostly arise from foveae. 

Major Worker. Head enormous, ap- 
pearing greater in volume than remainder 
of body, and of a length about twice that 
of trunk or longer. Foramen located ven- 
trally far from posterior margin of head, 
with the portion of the head behind the 
foramen extending back over the trunk; 
trunk partially hidden within a cavity be- 
neath head posteriorly. Cephalic sculp- 
ture foveate (at least on vertex), but with 
foveae generally small, shallow and sparse 
relative to those of minor workers. Ocelli 
lacking; compound eyes similar to those 
of minor worker, but slightly more ante- 
rior on head, and of a length 9 to 14% of 
that of the head. Antennae similar in size 
to those of minor workers, and thus much 
smaller relative to head size; scrobes as 
described for minors but more prominent, 
with a shallow recess for basal portion of 
funiculus typically also present dorsad to 
eyes. Clypeus smooth, without small pro- 
jecting lobes along anterior margin, and 
usually lacking pilosity. Mandibles mas- 
sive, similar to minors but smaller relative 
to head size (MI ca. 50 to 60), typically 
with dorsal masticatory margin worn; with 
a ventral process shaped like a massive, 
blunt tooth beneath mandible basally (oc- 
casionally present as small denticle in mi- 
nors). Trunk, waist, and gaster similar to 

minors, but pronotal spines lacking, and 
pronotum smooth anteriorly. 

Queen. Previously undescribed. Head 
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Figures 4-7. Queen and male of Acanthomyrmex ferox (from Kalimantan). 4. Frontal view of head, queen. 5. Lateral view, 
queen. 6. Frontal view of head, male. 7. Lateral view, male. 

Scale lines. Figures 4 and 6, 0.25 mm. Figures 5 and 7, 0.50 mm. 

(Fig. 4) smaller than in major caste, and 
attached to trunk nearer to posterior mar- 
gin of head; not projecting back over 
trunk. Mandibles, antennae and com- 
pound eyes similar to worker castes, and 
(relative to head length) intermediate in 
length between those of majors and mi- 
nors; ocelli present. Clypeus as in majors. 
Mandibles each with a ventral process like 
those of majors. Trunk (Fig. 5) very short 
and stout, quadrate in lateral view; in dor- 
sal view rounded, almost as wide as long. 
Pronotal spines lacking; propodeal spines 
present. Scutellum dorsolaterally with 
short, thick spines projecting posteriorly 
above propodeal spines; posterior margin 
of scutellum directly above that of pro- 

podeum. Known only for A. ferox; for 
further details see ferox description. 

Male. Previously undescribed. Head 
(Fig. 6) broad; eyes similar to those of 
queen but much larger relative to head 
size (length about 40% of that of head). 
Antennal scrobes absent. Antennae 13- 
merous. Scapes thick, not reaching poste- 
rior margin of head, and virtually lacking 
a basal flange. First and seventh funicular 
segments very short, about as long as 
broad, with the segments between them 
each about a third the length of scape; 
third and fifth segments somewhat com- 
pressed (others cylindrical), the fifth 
curved; segments beyond the sixth longer, 
and progressively lengthening distally 
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(terminal segment about 80% of scape 
length). Mandibles as long relative to head 
length as in queen or major, but much less 
massive, only very slightly curved ventrad 
apically; the six to eight teeth along mas- 
ticatory margin less reduced than in fe- 
male castes, and without large gaps be- 
tween them; ventral mandibular process 
lacking. 

Trunk (Fig. 7) similar to that of queen, 
but somewhat longer; mesonotum with an 
impressed Mayrian furrow; scutellum 
higher; propodeum lacking spines, 
pinched laterally below spiracles, and ex- 
tending out posteriorly beyond back mar- 
gin of scutellum. Postpetiole with node 
very low and rounded; postpetiole low, 
smooth, and more elongate than in fe- 
males; legs long and slender. Parameres 
curving sharply ventrad midway along 
length, with narrow, rounded tips having 
very short pilosity. Digitus heavily scler- 
otized, curving strongly ventrad near base, 
and rounded distally; cuspidal lobes very 
low and inconspicuous. Aedeagus subrec- 
tangular, ventral margin serrate, with tiny, 
very sharp recurved teeth. Wings as in 
Pristomyrmex, but with a complete dis- 
coidal cell (m-cu vein present). 

Male known only for A. ferox; for fur- 
ther details see description of that species. 

Larva. Known for two species. The lar- 
vae of A. ferox are considerably different 
from those of A. notabilis (see Wheeler 
and Wheeler, 1977, 1983, and in prepa- 
ration). The differences are strong enough 
to suggest separation at the generic or even 

tribal level (Wheeler and Wheeler, per- 
sonal communication). The alternative is 
a rapid evolution of the larvae within the 
genus Acanthomyrmex (see section on re- 

lationships). 

SYNONYMIC LIST OF SPECIES 

luciolae group. 

basispinosus sp. nov. Sulawesi. 
crassispina Wheeler, 1930. Taiwan. 
dusun Wheeler, 1919. Sarawak. 
ferox Emery, 1893. Peninsular Malaysia, Borneo, 

Sumatra. 

laevis sp. nov. Peninsular Malaysia. 
luciolae Emery, 1893. Sri Lanka. 

notabilis group. 

careoscrobis sp. nov. Sarawak. 
concavus sp. noy. Sarawak. 
foveolatus sp. nov. Sarawak. 
mindanao sp. nov. Philippines, Sarawak. 
notabilis (Smith), 1860. Moluccas, Sulawesi, Se- 

ram. 

Misplaced Acanthomyrmex 

Acanthomyrmex kochi Emery, 1909: 252, fig. 1. Mi- 
nor worker from Etna Bay, New Guinea. The 
complete promesonotal suture, deeply impressed 
metanotal groove, finely punctate cephalic sculp- 
ture and other characters are at variance with all 
other material ascribed to Acanthomyrmex 
(Emery, 1922). This appears to be a Pheidole 
(Pheidolacanthinus ). 

KEY TO ACANTHOMYRMEX MINOR WORKERS 

The minor workers of A. dusun and foveolatus 
are unknown. 

1. | Head convex across posterior margin, with 
at most a feeble medial concavity in full- 
face. view (Hig! 51) Leesan ee 2 

- Head distinctly concave across posterior 
AULA OUT es cee ose 2 TN ON Aer 4 

2(1). Petiole without long, cylindrical spines lat- 
erally on apex of node (Fig. 62) .... notabilis 

- Such spines are present (Fig. 8D-F) 0000. 8 
3(2). Head with conspicuous alveolate sculpture 

Nero es aI ND, Beet aterm ote a oer ferox 
- Head virtually free of sculpture, smooth .. 

Eo nD. ted eee es LENS 
4(1). Head deeply concave across posterior mar- 

Urn (ES ee A) eee een 5 
- Head feebly concave across posterior mar- 

gin in full face view (e.g., Fig. 15) .W.. 7 
5(4). Propodeal spines in profile with a wide 

basal portion abruptly narrowing to shaft 
of spine (Big./10) 2.2 basispinosus 

- Propodeal spines lack a distinct wide base 
PE tet eat 8 Re settee feo ciate es 6 

6(5). Gaster with numerous long erect to sub- 
erect hairs; from Sri Lanka ... luciolae 

- Gaster virtually bare; from Sarawak ........ 
title OR ert helenae! on Se aa eM EES 

7(4). Propodeal spines somewhat laterally com- 
pressed, appearing blade-like in lateral 
view (Fig. 16); from Taiwan (Lanyu Is- 
land) 0... Re Sn oan crassispina 

- Propodeal spines, cylindrical, not at all 
[3] Es (10) ¢_ eae SERA sen eAe AR er RIOR 8 

8(7). Well-developed small projecting lobes im- 
mediately on each side of medial hair 



on anterior margin of clypeus; funicular 
SCTODES PYESENt eee eee mindanao 

- Medial clypeal lobes poorly developed; 
scrobes for scapes present, but these not 
bent down posteriorly to form funicular 
scrobes above e€yeS careoscrobis 

KEY TO ACANTHOMYRMEX 

Major WORKERS 

The major workers of A. careoscrobis, concavus, 
and laevis are unknown. 

iL, Posterior margin of head conspicuously bi- 
lobed when head viewed in full-face (lu- 
clolaescroupye:gey igs el ll) es ee eee 2 

- Posterior margin of head not strongly bi- 
lobed, at most slightly emarginate mesad 
(notabilis group, e.g., Fig. 48, 59) 0. 6 

2(1). Propodeal spines somewhat laterally com- 
pressed, appearing blade-like in lateral 
view (Fig. 18); from Taiwan (Lanyu Is- 
mG), pe GSS nie 

- Propodeal spines, cylindrical, not at all 
bladeclike mae 26 Ewer DO tes ek Leen 3 

3(2). Propodeal spines in profile with a wide 
basal portion abruptly narrowing to shaft 
Ofsspines (Higa 12) eee ee cere basispinosus 

- Propodeal spines lack a distinct wide base 
wih ctrl dk oat ee Wella bts ence RA Sete ce i tat ROR Le 4 

4(3). Node of petiole with long lateral spines at 
apex: (Big SSID=H)2e es as fey Ba ferox 

- Without long spines on petiole 200000. 5 
5(4). Head costate across frons; from Sri Lanka 

ee Ree. Matec hr i as aes luciolae 
= Head lacking costae; from Borneo ......... dusun 

6(1). Postpetiole wide, less than 60% as long as 
it is wide in dorsal view ......... a WN notabilis 

- Postpetiole about as wide as it is long in 
dorsaltvic ween bot ere se ee ees 7 

7(6). Dorsum of head with tiny, shallow foveae 
except for large foveae bordering anten- 
nallscrobes) (Higy48). 2 tae foveolatus 

- Foveae larger (Fig. 53) 2.032 mindanao 

THE LUCIOLAE GROUP 

Posterior margin of head in major 
workers emarginate, so that the back of 
the head is distinctly bilobed in full face 
view. Other characters: propodeal spiracle 
opening in majors larger and more con- 
spicuous than in notabilis group majors; 
basal funicular segments in both castes 

2 Presumably the major of A. laevis will also key 
out here. 
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tending to be relatively slender (width of 
the second and third funicular segments 
less than 25% greater than their average 
length in minor workers, and less than 50% 
in majors); hypostomal teeth invariably 
present in majors. Except in A. crassispi- 
na, dorsal surface of gaster with numerous 
scattered hairs. 

Species in this group are known from 
Sri Lanka, Peninsular Malaysia, the Malay 
Archipelago, and Taiwan. 

Acanthomyrmex basispinosus new species 
Figures 8A, 9-14; Map 1 

Holotype. Minor worker deposited in MCZ from In- 
donesia: S.E. Sulawesi: 1-2 km east of Wolasi, 42 

km south of Kendari, ca. 350 m, rotten wood in 
rainforest, W-46, 13-14 July 1972 (W. L. Brown, 
Jr. [examined]). Name derived from Latin basis + 
spina, referring to the widened bases of the pro- 
podeal spines. 

Diagnosis. Propodeal spines of both 
castes with distinctive widened bases (Figs. 
10, 12; postpetiole narrow, much wider 
than long in dorsal view. 

Minor. Holotype (HW 1.08) and five 
minor worker paratypes measure HW 0.98 
toMSs HLIE0L95 to 1208 ,(CL, 103sto, 105), 
ML 0.18 to 0.19 (MI 72 to 77), SL 1.06 to 
1.20 (SI 97 to 115), EL, 0:21 to,023, HEE 
1.28 to 1.39 (FLI 124 to 186; FWI 16 to 

17) mm. Head strongly concave across 
posterior margin in full-face view, and 
thus similar in shape to A. luciolae and 
concavus, except less broad (CI < 120), 
and lateral margins relatively more con- 
vex; widest above eyes. Head with round- 
ed, thick-walled foveae (although foveae 
near scrobe, on side of head and on vertex 
with thinner walls, and thus approach the 
condition described for A. ferox). Dorsum 
of head with longest hairs extending about 
0.18 mm. As in A. notabilis, short but con- 
spicuous wide sulcus present mesad_ be- 
tween the eyes above the frontal area 
(traces of such a sulcus present in some A. 
luciolae, crassispina and concavus speci- 
mens). Clypeal index 102 to 110. Lobe to 
each side of medial clypeal hair moder- 
ately to strongly produced; lateral clypeal 
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Map 1. Distribution of the species in the /uciolae species group. 

Abbreviations: ba = A. basispinosus, cr = A. crassispinosa, du = A. dusun, fe = A. ferox, la = A. laevis, lu = A. luciolae. 

hairs in a completely enclosed fovea. Ru- 
gum extending back across clypeus from 
each of these medial clypeal lobes present, 
though poorly developed. Mandibles lack- 
ing a ventral tooth. 

Spines on trunk virtually straight. Pro- 
podeal spines somewhat longer than those 
on pronotum; in the two largest specimens 
(HW for both 1.13 mm) propodeal spines 
considerably longer, as pronotal spines are 
very short and stubby. Propodeal spines 
with a distinctive widened base in profile. 

D 

Pronotal spines without conspicuous hairs. 
Pronotal angle abrupt but not forming a 
feeble tooth. Propodeal declivity bordered 
on each side by two adjacent rugae, which 
extend down from base of each propodeal 
spine (second rugum feeble). 

Node of petiole as in Figure 8A, with- 
out sharp lateral denticles,; PWI interme- 
diate (79 to 84). Anterior peduncle of pet- 
iole long and narrow, with the lateral hairs 
present and sublateral hairs lacking; sub- 
petiolar declivity absent. Postpetiole nar- 

—_——~ 

Figure 8. Petiolar nodes of minor workers in posterior view: /uciolae species group. A. A. basispinosus paratype; B. A. 
crassispina syntype; C. A. dusun holotype (major worker); D. A. ferox syntype; E. A. ferox (A. dyak syntype); F. A. laevis 

paratype; G. A. Juciolae syntype. 

Scale line. 0.25 mm. 



row, almost twice as wide as it is long in 
dorsal view, and with a high, narrow node; 
thus the postpetiole resembles that of A. 
notabilis. Femora with scattered hairs, and 
conspicuously concave beneath; hind fem- 
ora relatively slender (FWI < 18). Color 
orange yellow or reddish yellow, legs 
lighter yellow. 

Major. The two paratypes measure HW 
PAO Mto Ss Hil, 237 to 2.24. (Ch 97) asic 
1.18 (SI 54 to 56), EL 0.28, HFL 1.40 to 
1.44 (FLI 64; FWI 16) mm. Foveae on 
head denser, more deeply impressed, and 
somewhat larger than in A. crassispina and 
dusun. Without a distinct cephalic hol- 
low. Long feeble darkly pigmented me- 
dial streak dorsad on head; wide medial 
sulcus conspicuous on frons. Clypeal index 
larger than in minors: 126 and 139. For- 
ward margin of clypeus lacking a medial 
projection (but with two feeble, rounded 
lobes medially). Propodeal spines as de- 
scribed for minor worker. 

Paratypes. Two majors and five minors, 
same date and collection number as ho- 
lotype (MCZ, BMNH). 

Additional Records. Known only from 
type series. 

Acanthomyrmex crassispina 
Figures 8B, 15-20; Map 1 

Acanthomyrmex crassispina Wheeler, 1930: 101-103, 

fig. 2. Taiwan: Botel Tobago (=Lanyu Island), 
6/1926, no. 49, three minor workers (R. Taka- 
hashi, MCZ and U.S. National Museum [exam- 

ined)]). 

Diagnosis. Both castes with each scape 
having a small lateral flange proximad; 
propodeal spines wide and blade-like in 
profile; pilosity very sparse; from Taiwan. 

Minor. Syntypes measuring HW 1.07 
to 1.09, HL 0.87 to 0.90 (CI 121 to 123), 
ML 0.75 to 0.78 (MI 86 to 89), SL 0.97 to 
0.98 (SI 90 to 91), EL 0.16 to 0.17, HFL 
O08 to 110 (PICT 122) to 125; FWI 23 to 
24) mm. Head concave across posterior 
margin in full-face view, although not as 
strongly as in luciolae. Head widest above 
eyes. Head with rounded, thick-walled fo- 
veae, and dorsally with very few, scat- 
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tered hairs (these standing 0.08 to 0.10 
mm). Scapes virtually smooth, not feebly 
rugose as in most Acanthomyrmex. Scapes 
also with a distinctive lateral flange ex- 
tending longitudinally at their bases (Fig. 
15). Clypeal index 128-131. Lobe to each 
side of medial clypeal hair very feeble, 
and relatively widely separated from the 
hair; lateral clypeal hairs not in a com- 
pletely enclosed fovea. A well-developed 
rugum extends back from each of the me- 
dial clypeal lobes, separating a smooth 
medial clypeal region from the more lat- 
eral areas. Mandibles lacking a ventral 
tooth. 

Spines on trunk slightly curved caudad; 
propodeal spines somewhat longer than 
those on pronotum, and also slightly com- 
pressed laterally so as to appear wide and 
blade-like in profile. Pronotal spines lack- 
ing conspicuous hairs. Pronotal angle not 
forming a feeble tooth. Sculpture on trunk 
(particularly on dorsum) relatively feebly 
impressed. Propodeal declivity bordered 
on each side by a single rugum extending 
from the base of each propodeal spine. 

Node of petiole as in Figure 8B, PWI 
intermediate (88 to 92); node lacking the 
single pair of hairs found low on caudal 
face of petiolar node of other Acantho- 
myrmex species. Anterior peduncle of 
petiole relatively short and deep, lacking 
lateral and sublateral hairs; subpetiolar 
declivity present. Postpetiole subrectan- 
gular, almost as long as it is wide in dorsal 
view, and with two or three conspicuous 
rugae on each side; lacking pilosity. Gas- 
ter virtually without pilosity. Femora 
lacking all but basal hairs, and with ven- 
tral surfaces flattened or only very feebly 
concave. Head and trunk orange yellow, 
with legs yellow. 

Major. Individual from Botel Tobago 
(Lanyu Island, Taiwan) measures HW 
1.99) Hi 2a (El 94) 2 Sin 038i(Sila2): EE 
0.25, HFL 1.32 (FLI 62; FWI 19) mm. As 

in the minor, head, trunk, and gaster with 
very little long pilosity. Head as wide be- 
low eyes near mandible bases as above eyes 
(greatest HW is above eyes in other 
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species). Shallow oval foveae scattered over 
head surface, not as dense as in other lu- 
ciolae group species; foveae most numer- 
ous laterally and on vertex. Cephalic hol- 
low well-developed, with medial sulcus 
extending below it to the frontal area shal- 
low and inconspicuous. Darkly pigmented 
medial streak very short, present between 
lobes on vertex but not extending to ce- 
phalic hollow. Forward margin of clypeus 
lacking a medial projection, although two 
low, rounded lobes are present. Propodeal 
spines moderately long, curved caudad; 
compressed as in the minor worker. Scape 
with lateral flange near base. PWI value 
100. 

Additional Records. TAIWAN: Botel 
Tobago (=Lanyu Island), three minor 
workers and one major (T. Kano, MCZ, 
BMNH). This series lighter yellow in color 
(except gaster dark brownish yellow); 
femora convex ventrad. 

Acanthomyrmex dusun 
Figures 8C, 21-22; Map 1 

Acanthomyrmex dusun, Wheeler, 1919: 89. Malay- 

sia: W. Sarawak: Mount Matang, i/1914 (G. E. 
Bryant, MCZ [examined]). 

Diagnosis. Major with head lacking ru- 
gae; clypeus with medial projection; pro- 
podeal spines short, cylindrical, curved 
ventrad. Minor worker unknown. 

Major. HW 2.00, HL 1.99 (CI 100), SL 
0.95 (SI 48), EL 0.21, HFL 1.08 (FLI 54; 
FWI 21) mm. Shallow oval foveae scat- 
tered, somewhat larger and denser near 
scrobes; traces of longitudinal rugae near 
scrobes. With a more clearly demarcated 
funicular scrobe than in any other Acan- 
thomyrmex major examined. Cephalic 
hollow well-developed, with a conspicu- 
ous medial sulcus extending below it to 
the frontal area. Darkly pigmented me- 
dial streak on head long, extending into 

hollow. Clypeal index 178. Forward mar- 
gin of clypeus with a medial projection. 
Condition of hypostomal teeth unknown. 

Propodeal spines short, conspicuously 
curved caudad. Pronotal angle drawn out 
into a feeble tooth. Node of petiole as in 
Figure 8C, PWI intermediate (ca. 69). 
Anterior peduncle of petiole relatively 
short and deep, and with lateral hairs 
present, but sublateral pair lacking; sub- 
petiolar declivity present. Postpetiole sub- 
rectangular, similar to that of A. crassis- 
pina. Dorsal surface of postpetiole and 
gaster hairy. Femora hairy, and with ven- 
tral surfaces distinctly concave. Color or- 
ange yellow. 

Additional Records. Known only from 
holotype. 

Acanthomyrmex ferox 
Figures 3-7, 8D-E, 23-28; Map 1 

Acanthomyrmex ferox Emery, 1893: 245-246, pl. 6, 
fig. 11. Peninsular Malaysia: Perak, two minor 
workers (M. M. Staudinger, MCSN and MHN [ex- 
amined)]). 

Acanthomyrmex dyak Wheeler, 1919: 86-89. Ma- 
laysia: Sarawak: Kuching, two minor workers and 
one major (J. Hewitt, MCZ [examined]). NEW 
SYNONYMY. 

Diagnosis. Petiolar node of both work- 
er castes with long, dorsally directed lat- 
eral spines, and postpetiole with a high, 
rounded node. Minor worker with con- 
spicuous alveolate sculpture. 

Minor. The two syntypes measure HW 
L0G to 12. TIE 1,00 to 1.05 (Cl 106 to 
107), ML 0.83 (MI 83), SL 1.26 to 1.28 (SI 
114 to 120), EL 0.20 to 0.21, HFL 1.38 to 
1.39 (FLI 132 to 1389; FWI 19 to 20) mm. 

Head shape as in A. notabilis, i.e., vir- 
tually rounded across posterior margin in 
full-face view, although slightly flattened 
or with a trace of a concavity mesad. 
Maximum head width virtually the same 
above and below eyes. Cephalic sculpture 

— 

Figures 9-14. Acanthomyrmex basispinosus paratypes. 9. Frontal view of head, minor worker. 10. Lateral view of trunk, 
minor worker (insert: lateral view of individual with short pronotal spines). 11. Frontal view of head, major worker. 12. Lateral 
view of trunk, major worker. 13. Dorsal view of postpetiole, minor worker. 14. Lateral view of waist, minor worker. 

Scale lines. Figures 9-12, 0.50 mm. Figures 13-14, 0.10 mm. 
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best described as areolate or alveolate 
rather than foveate, as the foveae have 
angular walls and are separated by thin 
partitions; longer hairs on dorsum of head 
extend 0.15 mm. Clypeal index 91 to 98. 
Feeble lobe present on each side of medial 
clypeal hair; lateral clypeal hairs not in a 
well-defined fovea. Clypeus virtually 
smooth, and without two longitudinal ru- 
gae present to demarcate a medial clypeal 
region. Mandibles lacking a ventral tooth. 

Spines on trunk virtually straight (pro- 
podeal spines with a slight curvature cau- 
dad); pronotal spines hairy, and consis- 
tently longer than those on propodeum. 
Pronotal angle drawn out into a feeble 
tooth (Fig. 24: indistinct or absent in some 
other specimens and on one side of a syn- 
type). Propodeal declivity bordered on 
each side by a single rugum, as described 
for A. crassispina. 

Node of petiole as in Figure 8D-E, PWI 
wide (120 and 138). Anterior peduncle of 
petiole relatively short and deep, and with 
lateral and sublateral hairs; subpetiolar 
declivity present. Postpetiole smooth (al- 
though with feeble foveae on node); with 
convex lateral margins in dorsal view 
(rather than rectangular), and almost as 
long as it is wide. Postpetiole having a dis- 
tinctive high, rounded node with scat- 
tered hairs. Dorsal surface of gaster hairy, 
but with hair density sparser than in most 
other luciolae group species. Femora 
hairy, and with ventral surfaces only fee- 
bly concave. Orange yellow, with legs and 
gaster lighter and with more yellow. 

Major. Three Sarawak majors from two 
series (single major from Peninsular Ma- 
laysia very similar): HW 2.42 to 2.58, HL 
2.45 to 2.48 (CI 99 to 104), SL 1.20 to 1.25 
(SI 47 to 52), EL 0.26 to 0.28, HFL 1.54 
to 1.56 (FLI 63 to 68; FWI 20) mm. Frons 
costate up to level of scrobes (and laterally 

up to level of eyes); vertex relatively 
densely foveate (comparison of specimens 
suggests the foveae become denser and 
more deeply impressed in progressively 
smaller majors; note that the major in Fig. 
25 is relatively large). No distinct cephalic 
hollow. No darkly pigmented streak dor- 
sad on head; wide medial sulcus conspic- 
uous, low on face. Forward margin of 
clypeus with a medial projection. Propo- 
deal spines long, as in minors but thicker 
at bases. Pronotal angle lacking the feeble 
tooth characteristic of the minor caste. 

Queen. Previously underscribed. Three 
queens (from Peninsular Malaysia, Sara- 
wak, and Kalimantan) measure HW 1.86 
to 2.30, HL 1.54 to 1.88 (CI 121 to 126), 
ML 1.08 to 1.20 (MI 65 to 70), SL 1.10 to 
L.2) (SlS2 to 59), EL 0.28 to 0:33, HE 
1.53 to 1.68 (FLI 92 to 97; FWI 20 to 21) 
mm. Head (Fig. 4) broad, with lateral 
margins divergent, and widest near ver- 
tex; posterior margin slightly concave 
mesad. Head with narrow, wavy longi- 
tudinal rugae, forming foveae behind lev- 
el of ocelli and laterally; foveae feeble be- 
neath head. Medial sulcus narrow but 
conspicuous beneath ocelli. Scrobes prom- 
inent, as in majors. Clypeus smooth, with 
projecting medial lobe as in major. Trunk 
(Fig. 5) irregularly rugose laterally (espe- 
cially on propodeum), smoothest on an- 
episternum and pronotum. Dorsum with 
numerous foveae, and with rugae extend- 
ing forward onto mesonotum from its pos- 
terior border. Posterior margin of scutel- 
lum with short, stout horns laterally. 
Propodeal spines short and stout, project- 
ing caudad. Anterior peduncle of petiole 
short and deep; node of petiole broad, with 
lateral spines greatly shortened relative to 
worker castes. Postpetiole narrower than 
in workers, more than 50% wider than long 
in dorsal view. Petiole and postpetiole with 

— 

Figures 15-20. Acanthomyrmex crassispina from Botel Tobago (Taiwan). 15. Frontal view of head, minor worker. 16. Lateral 
view of trunk, minor worker. 17. Frontal view of head, major worker. 18. Lateral view of trunk, major worker. 19. Oblique dorsal 
view of postpetiole, minor worker. 20. Lateral view of waist, minor worker. 

Scale lines. Figures 15-18, 0.50 mm. Figures 19-20, 0.10 mm. 
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Figures 21-22. Acanthomyrmex dusun holotype (major worker). 21. Frontal view of head. 22. Dorsal-lateral view of trunk. 

Scale lines. 0.50 mm. 

more pilosity than in workers, but other- 
wise pilosity similar to workers. 

Male. Measurements of five specimens 
from southern Kalimantan (male from 
Peninsular Malaysia very similar): HW 
0.93 to 1.03, HL 0.76 to 0.82 (CI 123 to 
128), ML 0.46 to 0.51 (MI 56 to 64), SL 

0.56 to 0.63 (SI 57 to 61), EL 0.30 to 0.32 
mm. Head (Fig. 6) broad, widest imme- 
diately above eyes; vertex broad, posterior 
margin of head feebly concave. Head 
sculptured as in minor workers but less 
regular and much more feeble; pilosity 
long, rising 0.25 mm dorsally. Clypeus ir- 
regularly longitudinally rugose, forward 
margin lacks projecting lobes. Trunk (Fig. 
7) as described for queen, but propodeal 
spines lacking; feebly and irregularly ru- 
gose dorsally with only traces of foveate 
sculpture. Both petiole and_postpetiole 
with low, rounded nodes; postpetiole 
somewhat longer than wide in dorsal view. 
Jet black, with legs and gaster dark brown 
and mandibles dark yellowish orange. 

Additional Records. MALAYSIA: Pen- 
insular Malaysia: Selangor, Ulu Gombak 
Forest Reserve: 15 Feb. 1983, one minor 

worker (H. T. Imai, MCZ); 16 Feb. 1983, 
one minor worker (M. Kubota, MCZ); 
7/10/1973, seven minors, one major, one 
dealate queen (B. Bolton, BMNH and 
MCZ); Universiti Malaya Field Studies 
Center, ca. 260 m, rainforest, no. H-385, 

2 Aug. 1967, three minor workers (R. Cro- 
zier, MCZ). Kepong, Selangor, Forest Re- 

search Institute, 3 Feb. 1983, one minor 
worker (M. Kubota, MCZ); Pahang, below 
The Gap, ca. 850 m, hill forest, 17 Aug. 
1967, two minor workers (R. Crozier, 
MCZ, BMNH); Perak, Ringlet Pass, 28 
Feb. 1982, one minor worker (M. Kubota, 
MCZ). Sarawak: 4th Div., Gunung Mulu 
National Park, Kerangas, BMNH 1978-49, 
v-viii. 1978, three minor workers, two ma- 
jors, and one dealate queen (P. M. Ham- 
mond and J. E. Marshall, BMNH and 
MCZ); Gunung Mulu National Park, RGS 
Exped., Long Pala, lowland rainforest, soil 

= 

Figures 23-28. Acanthomyrmex ferox from Kalimantan. 23. Frontal view of head, minor worker. 24. Lateral view of trunk, 
minor worker. 25. Frontal view of head, major worker. 26. Lateral view of trunk, major worker. 27. Dorsal view of postpetiole, 
minor worker. 28. Lateral view of waist, minor worker. 

Scale lines. Figures 23-26, 0.50 mm. Figures 27-28, 0.10 mm. 
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pocket on rock, 20/ix/1977, five minor 
workers and one major (B. Bolton, 
BMNH). Sabah: Gunung Silam, 440 m, 
no. A-12, 7 Jan. 1983, two minors and one 
major (R. Leakey, BMNH). INDONESIA: 

S.E. Kalimantan (Borneo): Pleihari-Mar- 
tapura Reserve, lowland rainforest, nest- 
ing in leaf litter, 5 July 1983, 47 minor 
workers, two majors, seven males, and one 
dealate queen (M. W. Moffett and D. A. 
Fletcher, MCZ, BMNH, MCSN and 
MHN); 17-46 km W. Batulitjin, lowland 
rainforest, under bark of rotten stump, 2 
July 1972, one minor worker (W. L. 
Brown, Jr., MCZ). Sumatra: Lampongs, 

Pedada-B. 22/1/1922, two minor workers 
(MCZ and BMNH). 

Height of pilosity variable, with the 
longer hairs dorsally on the head extend- 
ing about 0.15 mm in the syntypes and in 
the specimens from Kalimantan, Pahang 
(Malaysia) and the Gombak (Malaysia) 
specimen collected by Imai, but shorter 
(0.08 to 0.10 mm) in other series. Most of 

the workers with shorter cephalic pilosity 
have relatively sparse (and very short) pi- 
losity on their gasters, and some also lack 
pilosity on their pronotal spines. 

The traces of very fine rugulose sculp- 
ture present on the lateral surfaces of the 
mandibles of most Acanthomyrmex mi- 
nor workers is generally absent in A. fer- 
ox, although this microsculpture can be 
discerned in the types. Petiolar node with 
spine length and curvature somewhat 
variable (Fig. 8D-E), PWI 105 to 143. 
Postpetiole of all major workers and some 
minors (i.e., those from Lampongs and Sa- 
rawak) with conspicuous foveae on node, 
as in individual in Figure 27. Femora 
sometimes more concave beneath than in 
syntypes, particularly in the Bolton spec- 
imens from Sarawak and the Perak (Ma- 
laysia) worker. Color in most specimens 
darker than in syntypes, reddish orange. 

A. dyak minor syntypes (HW 1.00 and 
1.04 mm) very similar to other A. ferox 
material; major syntype small (HW 2.28 
mm), but not as small as the Sabah major 
(HW 1.98 mm); otherwise very similar to 
the Sarawak specimens described above. 

Tooth lacking at pronotal angle in both 
castes. Femora flattened or at most feebly 
concave beneath. 

Natural History. A colony of nearly fif- 
ty workers was collected in southern Bor- 
neo nesting in leaf litter in disturbed pri- 
mary rainforest (see Moffett, 1985). 

Acanthomyrmex laevis new species 
Figures 8F, 29-32; Map 1 

Holotype. Minor worker deposited in MCZ from 
Peninsular Malaysia: Perak: Ringlet Pass, 28 Feb. 

1982 (M. Kubota). Name refers to lack of sculpture 
on head. 

Diagnosis. Very similar to A. ferox, but 
head of minor worker smooth, lacking all 
but traces of sculpture. Major worker un- 
known. 

Minor. Holotype measures HW 1.08, 
HL 0.96 (CI 107), ML 0.80 (MI 83), SL 
129.(S1_ 126), EL O21. 142 et 
148; FWI 18) mm. Very similar in all re- 
spects to A. ferox, except head lacking 
sculpture dorsally and with only traces of 
rugae laterally and beneath head. The 
head sculpture is strongly developed in all 
A. ferox specimens, including one from 
the same locality as the A. laevis holotype. 

In addition, the petiolar node of A. lae- 
vis (Fig. 8F) has somewhat longer petiolar 
spines than in A. ferox specimens, and the 
crotch between the spines is relatively 
narrow basally (in ferox, the crotch has a 
wide, convex base). A well-defined sub- 
petiolar declivity is lacking, although a 
feeble declivity occurs. Node of postpet- 
iole smooth (as in some A. ferox). Pro- 
notal angle not forming a feeble tooth. 
Uniform dark orange red. 

Additional Records. Known only from 
holotype. 

Acanthomyrmex luciolae 
Figures 8G, 33-38; Map 1 

Acanthomyrmex luciolae Emery, 1893: 245-246, pl. 

6, fig. 5-10. Sri Lanka: Kandy, two minor workers 
and one major (E. Simon, MCSN and MHN [ex- 
amined)]). 

Diagnosis. Minor workers with poste- 
rior margin of head deeply concave; head 



of majors with conspicuous rugae. Propo- 
deal spines long, slender, directed up- 
wards rather than strongly caudad, and 
lacking a conspicuously thickened base; 
node of petiole without two long lateral 
spines. From Sri Lanka. 

Minor. The two minor worker syntypes 
measure HW 1.10 to 1.11, HL 0.95 (CI 
116 to 117), ML 0.79 to 0.83 (MI 83 to 
om) Si I10rto 1 (SE 100), EL 0:22\to 

023, HEE 121 to 1-26 (Fie) 128) to 132: 

FWI 24) mm. When viewed in full-face, 
head strongly concave across posterior 
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margin, and with moderately convex lat- 
eral margins. Maximum head width vir- 
tually the same above and below the level 
of the eyes. Head with rounded foveae 
having thick walls, except walls of foveae 
bordering on scrobes and on vertex are 
thinner, more like those of A. ferox; dor- 
sally longest hairs extend about 0.18 mm. 
Clypeal index 111 and 113. Feeble lobe 
present on each side of medial clypeal hair; 
lateral clypeal hairs often in an enclosed 
fovea, although walls of fovea sometimes 
incomplete (as in Fig. 33). A well-devel- 

Figures 29-32. Acanthomyrmex laevis holotype (minor worker). 29. Frontal view of head, at slightly oblique angle. 30. Lateral 
view of trunk. 31. Dorsal view of postpetiole. 32. Lateral view of waist. 

Scale lines. Figures 29-30, 0.50 mm. Figures 31-32, 0.10 mm. 
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oped ruga extends back from each of these 
medial clypeal lobes, as described for A. 
crassispina. Mandibles lacking a ventral 
tooth. 

Spines on trunk exceptionally long; pro- 
notal spines straight and propodeal spines 
somewhat longer, slender and elegantly 
curved (Fig. 34). Pronotal spines with one 
to three conspicuous hairs. Pronotal angle 
not forming a feeble tooth. Propodeal de- 
clivity bordered on each side by two ad- 
jacent rugae, as described for A. basispi- 
nosus. 

Petiole as in Figure 8G, PWI interme- 

diate (67 to 70). Anterior peduncle of pet- 
iole long and narrow, with lateral hairs 
present, but sublateral hairs lacking; sub- 
petiolar declivity present. Postpetiole 
much as described for A. crassispina, ex- 
cept hairier, and dorsum raised into a low 
node anteriorly, rather than evenly 
rounded in profile. Femora hairy, and with 
ventral surfaces only feebly concave. Col- 
or light orange yellow, legs yellow. 

Major. Syntype measures HW 1.80, HL 
133 (CL 98), Sib 103.SI 57), E026, 
HFL 1.26 (FLI 69; FWI 22) mm. Head 
sculpture as described for A. ferox, but 
costate sculpture on frons extending rela- 
tively farther back towards vertex, and fo- 
veae relatively feebler on sides of head. 
Without a distinct cephalic hollow. No 
darkly pigmented medial streak dorsad on 
head; wide medial sulcus conspicuous, low 
on face. Forward margin of clypeus with- 
out a medial projection. However, two 

feeble lobes are present, each with a single 
notch along their margins. Propodeal spine 
relatively short and virtually straight, in 
contrast to condition in the minor worker. 
Subpetiolar declivity lacking (although 
present in minor caste). Head and gaster 
a deeper orange than in minors. 

Additional Records. SRI LANKA: Kan- 
dy, 600-700 m, nos. 1236 and 1240, VII/ 
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10-138/1955, two minor workers (E. O. 
Wilson, MCZ); Gilimale, 16-20 km NE of 
Ratnapura, nos. 1292, 1810, 1825, and 
1354, VII/18-21/1955, six minor workers 
(E. O. Wilson, MCZ, BMNH). Several of 
the Wilson specimens have longer (up to 
0.25 mm) pilosity on the head and rela- 
tively hairy pronotal spines; also some 
specimens lack the tibial spur usually 
present on the middle and hind legs of 
Acanthomyrmex ants. PWI 57 to 76. Most 
of these ants are darker and more red than 
syntypes. 

THE NOTABILIS GROUP 

Dorsal margin of the head of the majors 
at most very slightly notched mesad so that 
in full-face view margin appears rounded 
or somewhat flattened, but not strongly 
bilobed. Other characters: majors with 
propodeal spiracle opening slightly small- 
er and less conspicuous than in luciolae 
group; basal funicular segments relatively 
thick (width of the second and third fu- 
nicular segments more than 25% greater 
than their average length in minor work- 
ers and less than 50% in majors), except 
in A. notabilis; hypostomal teeth often ab- 
sent in majors. Dorsal surface of gaster in- 
variably with very few (if any) long hairs. 

All species in this group are from the 
Malay Archipelago; as yet none have been 
collected from the Asian mainland. 

Acanthomyrmex careoscrobis new species 
Figures 39A, 40-43; Map 2 

Holotype. Minor worker deposited in BMNH from 
Malaysia: Sarawak: 4th Div., Gunung Mulu Na- 
tional Park, mixed dipterocarp forest, 200 m, pit- 
fall trap, 14/11/1978 (N. M. Collins). Name de- 
rived from Latin careo + scrobis, referring to the 
lack of scrobes for retracted funiculi. 

Diagnosis. Similar to A. mindanao, but 
lacking even a poorly developed funicular 

_— 
Figures 33-38. Acanthomyrmex luciolae from Kandy. 33. Frontal view of head, minor worker. 34. Lateral view of trunk, minor 
worker. 35. Frontal view of head, major worker. 36. Lateral view of trunk, major worker. 37. Dorsal view of postpetiole, minor 
worker. 38. Lateral view of waist, minor worker. 

Scale lines. Figures 33-36, 0.50 mm. Figures 37-38, 0.10 mm. 
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Map 2. Distribution of the species in the notabilis species 

group. 

Abbreviations: ca = A. careoscrobis, co = A. concavus, fo = 

A. foveolatus, mi = A. mindanao, no = A. notabilis. 

scrobe; without strongly projecting medial 
clypeal lobes. Major worker unknown. 

Minor. Holotype measures HW 0.94, 
HL 0.79 (CI 118), ML 0.70 (MI 88), SL 
0.80 (SI 86), EL 0.16, HFL 0.83 (FLI 105; 
FWI 24) mm. Head shape similar to A. 
mindanao, but slightly more deeply con- 
cave across posterior margin. Maximum 
head width virtually the same above and 
below the level of the eyes. Head with 
rounded foveae having thick walls; dor- 
sally the longest hairs extend about 0.10 
mm. Without any trace of grooves to re- 
tain retracted funiculi adjacent to scrobes 
for each scape. Scapes relatively short, 
barely overreaching back margin of head 
when retracted to scrobes. Clypeal index 

A B C 
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178. Lobe to each side of medial clypeal 
hair feeble (essentially absent) and widely 
separated from the hair; lateral clypeal 
hairs apparently not in a completely en- 
closed fovea, but sculpture difficult to in- 
terpret. Smooth medial area of clypeus 
bordered by longitudinal rugae laterally. 
Mandibles lacking a ventral tooth. 

Spines on trunk relatively longer than 
in A. mindanao, with pronotal spines in 
particular not as reduced in length. Pro- 
notal spines with one hair or none. Pro- 
notal angle not forming a feeble tooth. 
Propodeal declivity bordered on each side 
by a single rugum. 

Node of petiole as in Figure 839A, PWI 
narrow (ca. 49). Anterior peduncle of pet- 
iole shorter and deeper than in A. min- 
danao and other species in the genus, and 
with lateral petiolar hairs present and sub- 
lateral hairs lacking; subpetiolar declivity 
present. Postpetiole (Fig. 42) similar to A. 
mindanao; with two pairs of hairs dorsal- 
ly and two lateral pairs. Femora with scat- 
tered hairs throughout length, and with 
ventral surfaces distinctly concave; hind 
femora relatively short (FLI < 110). Or- 
ange yellow, with legs yellow. 

Additional Records. Known only from 
holotype. 

Acanthomyrmex concavus new species 
Figures 39B-C, 44-47; Map 1 

Holotype. Minor worker deposited in BMNH from 
Malaysia; Sarawak; 4th Div., Gunung Mulu Na- 

tional Park, RGS Exped., Long Pala, lowland rain- 
forest leaf litter, 19/X/1977 (B. Bolton). Name re- 
fers to strongly concave posterior margin of head. 
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Figure 39. Petiolar nodes of minor workers in posterior view: notabilis species group. A. A. careoscrobis holotype; B. A. 
concavus holotype; C. A. concavus from Sabah; D. A. foveolatus holotype (major worker); E. A. mindanao paratype; F. A. 
notabilis from Sulawesi. 

Scale line. 0.25 mm. 



Diagnosis. Minors with head deeply 
concave dorsad and thus resembling A. lu- 
ciolae and basispinosus, except: propo- 
deal spines without a distinct thickened 
base, strongly directed caudad; mandibles 
each with a ventral tooth; medial clypeal 
lobes well-developed, projecting; postpeti- 
ole with only two pairs of hairs dorsally. 
Major worker unknown. 

Minor. Holotype and single paratype 
measure HW 1.10, HL 0.90 (CI 122), ML 
0.78 to 0.79 (MI 87 to 88), SL 0.90 (SI 82), 
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BESO16 ito O17, HEL 100 to 1.03 (FEI 
111 to 114; FWI 24) mm. Posterior mar- 
gin of head deeply concave in dorsal full- 
face view; head shape similar to A. lu- 
ciolae, but with lateral margins of head 
less strongly convex. Head widest above 
the eyes. Head with rounded foveae hav- 
ing thick walls; dorsally the longest hairs 
extend 0.10 to 0.12 mm. Scapes short (SI < 
90). Clypeal index 140 to 144. Lobe to 
each side of medial clypeal hair strongly 
produced, but widely separated from the 

Figures 40-43. Acanthomyrmex careoscrobis holotype (minor worker). 40. Frontal view of head. 41. Lateral view of trunk. 
42. Dorsal view of postpetiole. 43. Lateral view of waist. 

Scale lines. Figures 40-41, 0.50 mm. Figures 42-43, 0.10 mm. 
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hair; lateral clypeal hairs in a completely 
enclosed fovea. Smooth medial area of 
clypeus not bordered laterally by rugae. 
Mandibles with a small but distinct ven- 
tral tooth. 

Spines on trunk virtually straight, with 
propodeal spines extending more directly 
caudad than in other species; pronotal 
spines short, stubby, and lacking conspic- 
uous hairs. Pronotal angle forming a fee- 
ble tooth. Sculpture on trunk particularly 
deeply impressed. Propodeal declivity 
transversely rugose, and bordered on each 
side by two adjacent rugae. 

Petiolar node rounded, without dorso- 
lateral teeth (Fig. 39B), so that PWI not 
measurable. Anterior peduncle of petiole 
long and narrow, and lacking lateral and 
sublateral hairs; subpetiolar declivity pres- 
ent. Postpetiole subrectangular, about one 
third wider than it is long, rounded dorsad 
and only feebly rugose on sides; with two 
pairs of hairs dorsally. Femora hairy, and 
with ventral surfaces distinctly concave; 
hind femora relatively short (FLI < 120). 
Color dark orange red, with legs and gas- 
ter lighter and more orange. 

Paratypes. One minor worker, same 
collection data as holotype (MCZ). 

Additional Records. MALAYSIA: Sa- 
rawak: 4th Div., Gunung Mulu National 
Park, camp 5, B.M. 1978-49, v—viii/1978, 
one minor worker (P. M. Hammond and 
J. E. Marshall, BMNH). Sabah: Gunung 
Silam, 330 m, no. A-6, 9/2/1983, one mi- 

nor worker (R. Leakey, BMNH). The Sa- 
bah specimen has a distinctive, bilobed 
petiolar node (Fig. 39C). 

Acanthomyrmex foveolatus new species 
Figures 39D, 48-50; Map 2 

Holotype. Major worker deposited in MCZ from Ma- 
laysia: Sarawak: Mount Poi, 200 ft. (E. Mjoberg). 
Name referring to cephalic sculpture. 

Diagnosis. Major worker similar to that 
of A. mindanao, but with foveae on head 
very tiny and numerous. Minor worker 
unknown. 

Major. Holotype measures HW 2.22, 
HL 2.49 (CI 90), SL 0.97 (SI 44), EL 0.22, 

HFL 1.16 (FLI 47; FWI 19) mm. Foveae 
on head numerous (even in vicinity of 
clypeus), very tiny and shallow (except for 
larger foveae along borders of antennal 
scrobes and beneath head, where foveae 
become confluent). Head virtually lacking 
pilosity. Cephalic hollow present but not 
as conspicuous as in A. mindanao. A dark- 
ly pigmented streak extends to hollow 
from dorsum of head; wide medial sulcus 
conspicuous from hollow to frontal area. 
Clypeal index 174. Forward margin of 
clypeus lacking a medial projection. Hy- 
postomal teeth present. 

Propodeal spines short, with distinctly 
thickened bases; bent caudad. Pronotal 
angle drawn out into a distinct tooth. Node 
of petiole without distinct dorsolateral 
denticles or spines (Fig. 39D), PWI nar- 
row to intermediate (ca. 64). Anterior pe- 
duncle of petiole long and narrow, and 
lacking both lateral and sublateral petiolar 
hairs; subpetiolar declivity lacking. Post- 
petiole subrectangular, similar to that of 
A. mindanao; with only two pairs of hairs 
dorsally. Femora with scattered hairs, and 
with ventral surfaces distinctly concave. 
Orange yellow, with legs yellowish or- 
ange; head a richer orange and with con- 
trasting yellow antennae. 

Additional Records. Known only from 
holotype. 

Acanthomyrmex mindanao new species 
Figures 39E, 51-56; Map 2 

Holotype. Minor worker deposited in MCZ from 
Philippines: Mindanao: Davao Province, east slope 
of Mount McKinley, 3,300 ft., lot 33, under bark, 
30 August 1946 (F. G. Werner). The specific name 
is a noun in apposition after the type locality. 

Diagnosis. Postpetiole in both castes 
approximately cuboidal, not conspicuous- 
ly wider than deep in dorsal view; pro- 
podeal spines shorter than in A. notabilis. 
Minors with posterior margin of head 
moderately concave in dorsal view, and 
with funicular scrobe present, although 
poorly developed; ventral mandible tooth 
usually present, and with strongly pro- 
jecting medial clypeal lobes. 



Minor. Holotype (HW 1.05 mm) and 
four minor paratypes measure HW 0.98 
to 1.06, HL 0.84 to 0.91 (CI 114 to Iii), 
ML 0.65 to 0.71 (MI 75 to 78), SL 0.83 to 
0.88 (SI 81 to 84), EL 0.19 to 0.22, HFL 
0.90 to 0.95 (FLI 104 to 107; FWI 21 to 
22) mm. Head in full-face view appearing 
flattened or slightly concave across poste- 
rior margin. Head widest above the eyes. 
Head with oval foveae having thick walls; 
dorsally the longest hairs extend 0.08 to 
0.10 mm. Scrobes bent sharply down- 
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wards posteriorly, forming a shallow 
groove for funiculus extending dorsad to 
each eye alongside groove for scape. 
Scapes relatively short (SI < 90), so that 
when retracted to scrobes, scapes barely 
extend beyond back margin of head. 
Mandibles often with relatively few den- 
ticles (usually eight or less; eight to 12 in 
most specimens in other species). Clypeal 
index 129 to 134. Lobe to each side of 
medial clypeal hair strongly produced, and 
more approximate to hair than in other 

Figures 44-47. Acanthomyrmex concavus paratype (minor worker). 44. Frontal view of head. 45. Lateral view of trunk. 46. 
Dorsal view of postpetiole. 47. Lateral view of waist. 

Scale lines. Figures 44-45, 0.50 mm. Figures 46-47, 0.10 mm. 
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species; lateral clypeal hairs not in a com- 
pletely enclosed fovea. Smooth medial area 
of clypeus not bordered laterally by dis- 
tinct rugae. Mandibles with a tiny but dis- 
tinct ventral tooth. 

Spines on trunk short relative to other 
species, propodeal spines conspicuously 
longer than pronotal spines, and are vir- 
tually straight to feebly curved caudad; 
pronotal spines very short and stubby 
(lacking in larger minor workers in some 
other series: see below). Pronotal spines 
without conspicuous hairs. Pronotal angle 
never drawn out into a feeble tooth. Pro- 
podeal declivity bordered on each side by 
one rugum or possibly two adjacent rugae 
(second rugum poorly developed when 
present). 

Node of petiole as in Figure 39E, PWI 
narrow (45 to 64); caudal face of node 
usually with a pair of hairs near summit 
(absent in Fig. 56), in addition to the sin- 
gle pair found lower on the same face of 
node in this and most other Acanthomyr- 
mex. Anterior peduncle of petiole rela- 
tively short and deep as in A. notabilis, 
and with lateral petiolar hairs present (but 
sometimes hair missing from one side of 
petiole); sublateral pair lacking. Subpetio- 
lar declivity present. Postpetiole subrec- 
tangular, almost as long as it is wide in 
dorsal view, and with two or three longi- 
tudinal rugae on each side; hairy dorsally. 
Femora only with basal hairs or having 
one to three additional hairs, and with 
ventral surfaces distinctly concave; hind 
femora relatively short (FLI < 110). Or- 
ange yellow to reddish orange, with legs 
lighter yellow. 

Major. Paratype measures HW 1.98, 
HL 2.16 (CI 92), SL 0.90 (SI 46), EL 0.26, 
HFL 1.00 (FLI 46; FWI 20) mm. Foveae 

on head smaller and shallower than in A. 
notabilis (somewhat larger and denser be- 
neath head), numerous except very few 
present in area between antennal scrobes. 
Pilosity present on head, but more scat- 
tered than in A. notabilis majors. Cephal- 
ic hollow conspicuous. A darkly pigment- 

ed streak extends to hollow from dorsum 
of head; wide medial sulcus conspicuous 
from hollow to frontal area. Forward 
margin of clypeus with a medial projec- 
tion. Hypostomal teeth absent. Propodeal 
spines short and curved caudad. Color as 
in minor workers, but head a richer or- 
ange, antennae a contrasting shade of yel- 
low. 

Paratypes. Four minor workers and one 
major, same locality data as holotype. 

Additional Records. PHILIPPINES: 
Mindanao: Lanao District: Momungan, 

6/20/1951, ten minor workers and one 
major (D. Empeso, MCZ and BMNH); 
Momungan, ser. B, 6/20/1951, thirteen 
minor workers (D. Empeso, MCZ); Olan- 
gon, 6/25/1951, eight minor workers (D. 
Empeso, MCZ, MCSN and MHN); Iligan, 
1951, 29 minor workers (D. Empeso, 
MCZ); Ginoog, Misamis, Anakan Lbr. Co., 
4/3/1935, nine minor workers (A. Reyes, 
MCZ). MALAYSIA: Sarawak: 4th Div., 

Gunung Mulu National Park, RGS Exped., 
Long Pala, lowland rainforest litter sam- 
ple, 18.x.1977, three minor workers (B. 
Bolton, BMNH). The Philippine ants are 
very similar to the type series, except that 
the Momungan maior is smaller (HW 1.64) 
and hairier than the paratype major. This 
major also has hypostomal teeth, and lacks 
a subpetiolar declivity. The Ginoog work- 
ers consistently lack the pair of hairs near 
the summit of the petiolar node which are 
usually present in specimens from other 
series. Color in a few specimens uniform 
yellow. 

Workers of the Sarawak series are the 
smallest recorded for this genus (HW 0.70 
to 0.76 mm), and are significantly smaller 
than any of the Philippine specimens (HW 
0.90 to 1.11 mm). These ants lack a ven- 
tral mandibular tooth, lack sublateral hairs 
on their petioles, and have the pilosity on 
their postpetioles reduced to two pairs of 
hairs dorsally and one lateral pair. | 

The larger of the minor workers from 
the Philippines (HW > 1.05 mm) com- 
pletely lack pronotal spines. Also, the same 
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Figures 48-50. Acanthomyrmex foveolatus holotype (major worker). 48. Frontal view of head. 49. Lateral view of trunk. 50. 
Lateral view of waist. 

Scale lines. Figures 48-49, 0.50 mm. Figure 50, 0.10 mm. 

=> 

Figures 51-56. Acanthomyrmex mindanao paratypes. 51. Frontal view of head, minor worker. 52. Lateral view of trunk, minor 
worker. 53. Frontal view of head, major worker. 54. Lateral view of trunk, major worker. 55. Dorsal view of postpetiole, minor 
worker. 56. Lateral view of waist, minor worker. 

Scale lines. Figures 51-54, 0.50 mm. Figures 55-56, 0.10 mm. 

Figures 57-62. Acanthomyrmex notabilis from Sulawesi. 57. Frontal view of head, minor worker. 58. Lateral view of trunk, 
minor worker. 59. Frontal view of head, major worker. 60. Lateral view of trunk, major worker. 61. Dorsal view of postpetiole, 

minor worker. 62. Lateral view of waist, minor worker. 

Scale lines. Figures 57-60, 0.50 mm. Figures 61-62, 0.10 mm. 



86 Bulletin Museum of Comparative Zoology, Vol. 151, No. 2 

individuals have better developed ventral 
mandibular teeth than in other minors; 
their gasters are somewhat hairier and they 
have a more deeply engraved frontal sul- 
cus. They therefore show some character- 
istics intermediate between the minor and 
major castes. 

Acanthomyrmex notabilis 
Figures 39F, 57-62; Map 2 

Pheidole notabilis F. Smith, 1860: 111, figs. 3-4. In- 

donesia: Moluccas: Batchian (i.e., Bacan Island), 

one minor worker and one major (A. R. Wallace, 

Hope Collection, University Museum, Oxford [ex- 
amined]). 

Acanthomyrmex notabilis—Emery, 1893: 244. 

Diagnosis. Postpetiole of both worker 
castes narrow, much wider than deep in 
dorsal view; propodeal spines long; minors 
with head convex across posterior margin 
in dorsal view (except for very feeble me- 
dial concavity), without funicular scrobe, 
and with ventral mandible tooth lacking. 

Minor. Syntype measures HW 1.01, HL 
0.90 (CI 113), ML 0.73 (MI 82), SL 1.04 
(SI102)) RE O07, se, Tl Se Ee 26: 
FWI 19) mm. Posterior margin of head 
convex in full-face view, although slightly 
flattened or with a trace of a concavity 
mesad. Maximum head width virtually 
the same above and below the level of the 
eyes. Head with rounded foveae having 
thick walls. As in A. basispinosus, short 
but conspicuous sulcus present mesad be- 
tween the eyes above the frontal area. 
Dorsum of head with longest hairs ex- 
tending about 0.12 mm. Scapes long, con- 
spicuously overreaching back margin of 
head when retracted to scrobes. Clypeal 
index 117 (114 to 128 in other minor 
worker material). Lobe to each side of 
medial clypeal hair feeble or moderately 
developed; lateral clypeal hairs in a com- 
pletely enclosed fovea. Smooth medial area 
of clypeus not bordered laterally by dis- 
tinct rugae. Mandibles lacking a ventral 
tooth (at least in specimens other than ho- 
lotype, as the undersurface of the man- 
dibles is not accessible in the latter). 

Spines on trunk long, somewhat curved 
caudad (straighter in most specimens from 
other series); propodeal spines slightly 
longer than those on pronotum. Pronotal 
spines without conspicuous hairs. Pronotal 
angle forming a feeble but distinct tooth 
in most specimens, but not in holotype. 
Propodeal declivity bordered on each side 
by two adjacent rugae, as described for A. 
basispinosus (luciolae group). 

Node of petiole as in Figure 39F, PWI 
narrow to intermediate (79 in syntype, and 
47 to 89 in eight specimens from other 
series). Anterior peduncle of petiole rela- 
tively short and deep, and lacking both 
lateral and sublateral petiolar hairs; sub- 
petiolar declivity absent. Postpetiole nar- 
row (almost twice as wide as it is long in 
dorsal view) and with a relatively raised 
node, and resembling that of A. basispi- 

nosus, although with only two pairs of 
hairs dorsally. Femora lacking all but bas- 
al hairs; ventral surfaces distinctly con- 
cave, particularly in the hind legs. Red- 
dish orange to orange yellow, legs lighter. 

Major. Syntype measures HW 2.25, HL 
230° (CL 98), SL. 11 (Sl 49), Bic 025; 

HFL 1.23 (FLI 54; FWI 20) mm. Rela- 
tively large, shallow foveae on head widely 
scattered dorsally (virtually lacking in area 
immediately above clypeus), denser lat- 
erally. Cephalic hollow present but indis- 
tinct. A darkly pigmented streak extends 
to hollow from dorsum of head; wide me- 
dial sulcus conspicuous from hollow to 
frontal area. Clypeal index larger than in 
minors, 138 in holotype. Forward margin 
of clypeus lacking a medial projection (al- 
though two very feeble, rounded lobes are 
sometimes present). Hypostomal teeth not 
accessible to view in holotype; usually 
present in other material. Propodeal spines 
moderately long and almost straight (gen- 
erally not quite as long and usually curv- 
ing somewhat caudad in other notabilis 
material). Pronotal angle lacking the fee- 
ble tooth characteristic of the minor caste. 
Anterior node of petiole generally deeper 
than in minors. 
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Additional Records. INDONESIA: Su- 
lawesi: SW slope of Mount Klabat, 400- 
600 m, rotten wood in rainforest, nos. B9- 

1, K-2, K-61, X-9, W1-7, and Y-22, 13- 

19/V1I/1972, 24 minor workers and nine 
majors (W. L. Brown, Jr., MCZ and 
BMNH); Air Madidi slope of Mount Kla- 
bat, 400-600 m, rotten wood in wet forest, 
nos. H3-6 and L-8, 13-19/VI/1972, 18 
minor workers and two majors (W. L. 
Brown, Jr., MCZ and BMNH); Tangkoko- 
Batuangus Reserve, 200 m, nesting in log 
in rainforest, 29 July 1983, 37 minor 
workers and three majors (M. W. Moffett 
and D. A. Fletcher, MCZ, BMNH, MCSN 
and MHN). Seram: above Haruru, near 
Masohi, 50-150 m, rotten wood in rain- 
forest, no. M-122, 18 March 1981, 12 mi- 
nor workers (W. L. Brown, Jr., MCZ and 
BMNH). Seram minor specimens tending 
to be somewhat smaller than those from 
Sulawesi (HW averaging [X + sE] 1.13 + 
0.04 mm, versus 1.02 + 0.04 mm for the 
Sulawesi minors; samples of 36 and 7 mi- 
nors, respectively). 

Natural History. The ants nest in cav- 
ities within logs in primary rainforests. 
Nests typically contain stores of fig seeds 
and other tiny seeds (see Moffett, 1985). 
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THE NEOTROPICAL ORB-WEAVER GENERA CHRYSOMETA AND 
HOMALOMETA (ARANEAE: TETRAGNATHIDAE) 

HERBERT W. LEVI" 

ABSTRACT. Chrysometa and Homalometa are neo- 
tropical members of the family Tetragnathidae. Tet- 
ragnathidae are separated from Araneidae by the 
configuration of the male palpal parts, the large tar- 
sal organ on the cymbium and the cone-shaped pal- 
pal tibia. The female epigynum is flat rather than 
three-dimensional, often with complicated internal 
ducts; or rarely, the epigynum is absent. The abdo- 
men’s integument is often underlain by evenly sized 
white or silver spots. Relative to body size, males 
have longer chelicerae than females. Tetragnathid 
males when mating hold females some distance from 
themselves. In many species the femoral-patellar joint 
is extended in resting position. 

There are 127 known species of Chrysometa, 94 
of them new; there are three species of Homalometa, 
two of which are new. Most Chrysometa species oc- 
cur at high altitudes in the Andes and in paramos 
(both poorly collected areas); only a few species are 
known from low elevation rain forests. 

INTRODUCTION 

The study of Chrysometa was triggered 
by numerous inquiries from ecologists and 
collectors needing help with determina- 
tions. Unlike many other orb-weaver gen- 
era, Chrysometa is not readily recognized 
by ecologists or even by knowledgeable 
araneologists. While some Chrysometa 
species are found in low altitude forests 
and others at intermediate elevations, 
many are found at and above timberline. 
The mountains of Central America have 
proved unexpectedly rich in Chrysometa 
species, especially at higher elevations. The 
paramos of the Andes may have three or 
four species living sympatrically. The high 
altitude species are puzzling, since no two 
populations are quite alike. Is each pop- 

' Museum of Comparative Zoology, Harvard Uni- 
versity, Cambridge, Massachusetts 02138. 

ulation a separate species or does each 
represent a geographic form within a 
variable species? 

The placement of the metines, which 
include Chrysometa and Homalometa, 
has been controversial. Orb-weaver gen- 
era related to Meta are found in all parts 
of the world; the diversity appears great- 
est in the Indopacific. In American liter- 
ature they have been placed in the 
subfamily Metinae of the family Aranei- 
dae. Brignoli (1983) separated the metids 
as a distinct family. Other authors, how- 
ever, have recognized a relationship be- 
tween the metines and the tetragnathids. 
Simon (1895, 1929) placed the group in 
the subfamily Tetragnathinae of his fam- 
ily Argiopidae. More recently, Locket, 
Millidge and Merrett (1974) placed Meta 
of Great Britain in the Tetragnathidae, 
along with Tetragnatha and Pachygna- 
tha. In the present treatment I have also 
placed the metines in the Tetragnathidae, 
though I still have some doubts about the 
distinctness of this family. In my past re- 
visions of nearctic non-cribellate orb- 
weavers, all the genera were placed in one 
family (Levi, 1974, 1980a, 1981). Once it 
was recognized that the orb-web is a 
primitive character of web spiders (Levi, 
1980b; Coddington, 1986), it could no 
longer be used as a synapomorphy to com- 
bine the araneids and tetragnathids; con- 
sequently, the relationship of the two 
groups required further investigation. The 
distinctive specialized (autapomorphic) 
features needed to define the family Tet- 
ragnathidae are still not satisfactory. 
However, as revisors remove erroneously 
included genera from Araneidae, the 
family becomes easier to define. 
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METHODS 

In addition to the usual examination 
(Levi, 1985), temporary slide mounts were 
made of the female epigyna with Hoyer’s 
medium (Krantz, 1978) between two cov- 
er glasses. This was done in order to see 
the internal ducts that often appear on the 
outside as diagnostic dark marks around 
the sculptured part of the epigynum. In 
spite of this examination by compound 
microscope, the course of ducts in many 
species was not completely determined; 
they are among the most complex orb- 
weaver ducts examined. Their morpholo- 
gy is a special problem beyond the scope 
of this revisionary study. After examina- 
tion, each epigynum was removed from 
the microscope preparation and placed in 
a small vial along with the specimen from 
which it came. 

After completing my previous orb- 
weaver studies, I sorted other available 
collections and attempted to determine the 
additional specimens, using the newly- 



made illustrations and keys to test their 
adequacy. With this group, however, there 
were so few specimens for so many species 
that the test could not be done. Conse- 
quently, I am less certain of species limits 
than I would like to be. 

Many new species are described from a 
single individual. Taxonomists of many 
animal groups consider this poor proce- 
dure. Nevertheless, many North Ameri- 
can spider species have been named from 
a single individual and other specimens 
were found subsequently. 

FAMILY TETRAGNATHIDAE Menge, 1866 

Tetragnathidae Menge, 1866: 90. Type genus for the 
family, Tetragnatha. 

Simon (1895) placed the genus Meta 
and its relatives into the Tetragnathinae, 
which he considered a subfamily along 
with the Linyphiinae, Nephilinae, Argiop- 
inae, Theridiosomatinae, Arciinae, and 

others. In his posthumous Araignées de 
France (1929), Simon again placed Meta 
in the subfamily Tetragnathinae. This was 
followed by Locket, Millidge, and Merrett 
(1974), who placed the European metids 
into the Tetragnathidae. In the absence of 
specialized characters that might set apart 
the Tetragnathidae, I have been reluctant 
to consider them separate from the Ara- 
neidae. While more characters are known 
that define Tetragnathidae, most are ple- 
siomorph, or it is difficult to ascertain 
whether they are specialized or left over 
from the past. (However, the family Ar- 
aneidae has several good apomorphies.) 
This revision did not resolve the problem, 
but perhaps my forthcoming study on the 
remaining members of the neotropical 
Tetragnathidae will. 

Kaston (1948) separated Tetragnathi- 
dae from Araneidae by the presence of 
trichobothria on the femora of the legs, 
by the absence or rudimentary nature of 
the boss on the chelicerae, and by the large 
and powerful chelicerae in most species. 
He included only Tetragnatha, Pachy- 
gnatha and Glenognatha, the New En- 
gland representatives. According to Kas- 
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ton, Meta lacks these diagnostic 
trichobothria; Metinae have smaller che- 
licerae, with a cheliceral boss. However, 
the relatively simple genitalia which char- 
acterize Tetragnatha and Meta relatives 
might provide better diagnostic and syn- 
apomorphic features. 

The nearctic and neotropical genera 
which belong in the Tetragnathidae are 
Tetragnatha, Pachygnatha, Glenogna- 
tha, Cyrtognatha, Dolichognatha,? Leu- 
cauge, Azilia, Metabus, Meta, Metellina, 
Metleucauge, Chrysometa, Homalometa, 
and probably also Nephila, Nephilengys, 
and Zygiella. Numerous other genera 
probably also belong here: Alcimosphe- 
nus, Metargyra, and Opadometa appear 

close to Leucauge, Hispanognatha close 
to Glenognatha. They will be reexamined 
at a later time, when I revise the neotrop- 
ical Leucauge, Azilia, Glenognatha, Tet- 
ragnatha, and related genera. The family 
is probably closest to the Araneidae. In the 
past, Tetragnatha, Pachygnatha, Glen- 
ognatha, Dolichognatha, and Leucauge 
have been considered tetragnathids; Ne- 
phila, Herennia, and Nephilengys nephi- 
lines (Araneidae); Zygiella araneine; an 
the others metines (Araneidae) (Roewer, 
1942). 

RELATIONSHIPS 

Discussed below are the characters that, 
in addition to those published earlier (Levi, 

2 Forster and Platnick (1984: 5) complained that I 
(1981: 277) synonymized Landana with the genus 
Dolichognatha “on phenetic grounds.” They appar- 
ently overlooked that all species of Dolichognatha 
share synapomorph characters (Levi 1981: 278). They 
further complained that in 1981 I excluded archaeids 
from the Araneoidea while in my 1982 encyclopedia 
article archaeids were wrongly included. Instead of 
charging that I changed my mind in the wrong di- 
rection, Forster and Platnick might well have ascer- 

tained the chronology. (The direction of changes is 
of importance to evolutionary biologists.) The ency- 
clopedia article (obviously not a “new” classification 
but merely an eclectic summary) was written in 1978 
on short notice without opportunity to revise it be- 
fore publication. The 1981 revision was prepared in 
1979 and 1980, and conclusions published there still 

hold. 
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1980a), distinguish the tetragnathids from 
the araneids. I am more concerned here 
with the distinction between these two 
families (Tables 1, 2) than the placement 
of theridiids and linyphiids. There seems 
no clear distinction between the metines 
and the remaining tetragnathids. 

1. Locket et al. (1974: 61) described the 
palpus of metines as having a long em- 
bolus lying between two sclerites origi- 
nating from the tegulum. The conductor 
(C in Figs. 18-22) is flattened and curved; 
the other sclerite appears to arise from the 
base of the embolus and is the terminal 
apophysis (A in Figs. 18-22). The authors 
believe, and I agree, that the simplicity of 
structure resembles that found in Tetra- 
gnatha. Tetragnatha, however, lacks the 
terminal apophysis. (A terminal apophysis 
is shown in Locket et al., 1974, fig. 36d; I 
may have considered the structure part of 
the conductor.) This contrasts with the 
more complex palpus found in the Ara- 
neidae, where a median apophysis func- 
tions to engage the scape of the female 
epigynum. 

In Dolichognatha (Levi, 1981, figs. 13, 
15) and in Meta (Levi, 1980a, fig. 124) 
there is often a lateral apophysis at the 
base of the embolus, which appears to be 
homologous with the terminal apophysis 
found in all Chrysometa (A in Figs. 18- 
22). Metleucauge has a similar sclerite be- 
tween embolus and conductor which is 
free (Levi, 1980a, figs. 148-150) and which 
previously had me puzzled; undoubtedly 
it is also homologous with the terminal 
apophysis in Chrysometa. The males of 
tetragnathines and metines always lack the 
prominent radix found in palpi of all Ar- 
aneidae (R in Levi, 1985, figs. 6-9), and 
usually lack a median apophysis (M_ in 
Levi, 1985, figs. 6-9). 

In several tetragnathid genera the em- 
bolus is wrapped in the conductor (Table 
1; Figs. 18-22), otherwise an uncommon 
feature of the Araneoidea and perhaps a 
synapomorphy. Tetragnatha, Pachygna- 
tha and the metines have a spherical tegu- 
lum (T in Figs. 18-22) with the conduc- 
tor, the embolus, and the terminal 

apophysis sitting apically on the bulb of 
the palpus (Figs. 16, 17), rarely ventrally. 
This configuration and the position of em- 
bolus, conductor and terminal apophysis 
(when present) are apomorphies. They are 
not found in other Araneoidea. 

In tetragnathids the cymbium of the 
palpus is a spoon-shaped structure located 
dorsally to the bulb (Figs. 16, 17); this po- 
sition is also characteristic of most spiders 
and thus plesiomorphic. In the Araneidae, 
however, as a result of a twist of cymbium 
and bulb, the cymbium appears on one 
side of the palpus, towards the midline of 
the spider, and the dorsal position is oc- 
cupied by the tegulum and subtegulum (Y 
in Levi, 1985, figs. 6-9). In the Tetragna- 
thidae the cymbium may become modi- 
fied; the tendency to be modified in var- 
ious ways is perhaps an autapomorph 
character for the family. For example, in 
Tetragnatha the cymbium is reduced 
(Levi, 1981); in Chrysometa it is not re- 
duced, but has a dorsal apophysis on its 
base (Figs. 17, 21); in Homalometa (Figs. 
736, 745) it is much reduced and modi- 
fied. The paracymbium (P in Figs. 16, 17, 
21) is usually present and large; it may be 
a free structure (Tetragnatha, Pachy- 
gnatha, Chrysometa) or attached to the 
cymbium (Meta, Metellina). It is absent 
in Homalometa. In the Araneidae and 
Theridiidae it is unusual for the cymbium 
to be modified. Only in some Araneidae 
is the paracymbium a large structure (e.g., 
Micrathena, Levi, 1985, figs. 710, 711). 
The homology of these modifications is, 
of course, uncertain. 

The sperm duct inside the tegulum is 
variable, short in some tetragnathid gen- 
era, long in Chrysometa, long and con- 
voluted in Azilia, Metabus, and Nephila. 
This might be of importance and will be 
investigated further. Gerhardt (1923) ob- 
served that in Leucauge and Tylorida (a 
South Pacific metine), but not in araneids, 
the sperm duct is strengthened by ribs or 
punctuations. 

An easily visible character of Tetragna- 
thidae is the large tarsal organ present near 
the tip of the cymbium of the male palpus 



(Levi, 1980a, figs. 174, 199). Though pres- 
ent on the cymbium of many Araneidae 
species, this structure is smaller and often 
hidden by more dense setation. Although 
scanning electron micrographs were made, 
no distinctive features other than size were 
found on tetragnathid or araneid tarsal or- 
gans. The presence of a large tarsal organ 
in tetragnathids is probably also a plesio- 
morph character, since a prominent tarsal 
organ is present on the palpal tarsi of ju- 
venile and female spiders. 

2. It may well be that the most char- 
acteristic feature of the family Tetragna- 
thidae, and perhaps an autapomorph 
character, is the cone-shaped tibia of the 
male palpus with its distal rim slightly 
modified (but not sclerotized) to fit the 
cymbium (Fig. 16). This tibia resembles 
the palpal tibia of theridiids, except that 
the theridiid tibia has an entire distal rim. 
The cone-shaped male palpal tibia may be 
a synapomorphy of tetragnathids and 
theridiids. In araneids, the palpal tibia is 
a shallow saucer with humps (Levi, 1985, 
figs. 16, 310). An exception among the Ar- 
aneidae is the recently described male of 
Sedasta (Ledoux, 1985), which has a cone- 
shaped tibia. 

The length and shape of the palpal tibia 
are related to the mating position of the 
spider (Gerhardt, 1921, 1923, 1933). In 
Tetragnatha and Pachygnatha (and pre- 
sumably also in Glenognatha) the female 
and male face one another and engage 
chelicerae. In Tetragnatha, the abdomen 
of the female folds under, permitting the 
male’s long palpal articles to reach the fe- 
male genital opening (Gerhardt, 1921, pl. 
3, fig. 4; Levi, 1981, pl. 4). In Pachygna- 
tha, male and female raise the front of 
their carapaces and hold their abdomens 
down, venters parallel (Gerhardt, 1921, pl. 
3, fig. 5. The strong coupling of the che- 
licerae, without doubt an autapomorphy 
of these two genera, is probably related to 
the absence of an epigynum in these 
groups. The mating position of Meta and 
Zygiella differs in that the chelicerae do 
not engage. Facing each other at first, male 
and female ‘fold down” to a venter-to- 
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venter position facing the same direction 
in loose embrace (Gerhardt, 1933), per- 
mitted by the relatively long tibiae. Eber- 
hard (personal communication) has pho- 
tographs of Leucauge mariana mating and 
probably clasping chelicerae. In contrast, 
almost all Araneidae species mate on a 
mating thread in a tight embrace (Ger- 
hardt, 1933; Robinson and Robinson, 
1980). Such tight clasping would be diffi- 
cult if the palpal tibiae were long. Hel- 
verson (1976) correctly points out that, 
while courtship differs from species to 
species, the mating position is a more con- 
servative character. 

Sperm induction, duration of palpal in- 
sertion, and number of hematodochal 
contractions during mating differ among 
species and genera of Tetragnathidae but 
are relatively constant in the Araneidae. 
In the genera Tetragnatha and Pachy- 
gnatha, according to Gerhardt (1921, but 
first seen by Menge, 1866: 92), both the 
conductor and the embolus are inserted 
into the female genitalia; in all other spi- 
ders, as far as is known, only the embolus 
is inserted. 

83. The secondary eyes have a canoe- 
shaped tapetum and are closely grouped, 
both plesiomorphic characters of the fam- 
ily Tetragnathidae. If the eyes are spread 
out, the laterals distant from the medians, 
then the clypeus height is more than twice 
the diameter of the anterior median eyes 
(Tetragnatha, Nephila), and the second- 
ary eyes may have lost the tapetum en- 
tirely (all secondary eyes of Tetragnatha 
and Azilia, and the posterior median eyes 
only of Pachygnatha). This is a synapo- 
morph character of these genera, but a 
poor one because it involves loss. If the 
tapetum of the posterior median eye is 
reduced, the narrow “‘canoe”’ moves to the 
median of the spider (some Chrysometa 
species). In Araneidae, by contrast, the 
clypeus is usually low (there are excep- 
tions), and the posterior median eyes have 
the canoe-shaped tapetum narrow, posi- 
tioned laterally, with loops of rhabdoms 
toward the median (Levi, 1978, figs. 4, 5). 

4. In most Tetragnathidae the chelic- 
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erae of the male are larger than those of 
the conspecific female. Exceptions are 
Meta menardi, species of Azilia and 
Homalometa. Males with enlarged chelic- 
erae are found in many theridiids and lin- 
yphiids. The males of most species of Ar- 
aneidae have smaller, weaker chelicerae 
than females. 

5. The endites are relatively longer than 
those of Araneidae and are distally wid- 
ened. 

6. In resting position, the femoral-pa- 
tellar joint of the anterior legs is held 
straight (Levi, 1980a), as is the case with 
many uloborids and dinopids; Dolicho- 
gnatha is an exception. Chrysometa may 
be another (W. Eberhard, personal com- 
munication, Plate 2). Most araneids rest 
with the femoral-patellar joint flexed. 

7. The surface of the epigynum, when 
present, usually lacks the three-dimen- 
sional sculpturing found in Araneidae, and 
the epigynum may be reduced or lacking 
(see above) (Meta, Metellina, Pachygna- 
tha, and Tetragnatha). The epigynum of 
linyphiids and theridiids is also a relative- 
ly flat structure. 

8. Species of Tetragnathidae commonly 
have the abdomen underlain by silver or 
white spots. Silver spots are relatively un- 
common in Araneidae; they are found in 
Argiope. In the Theridiidae, silver spots 
are found in Argyrodes and Thwaitesia; 
in linyphiids they are also less common. 

9. Perhaps the most illuminating dis- 
cussion of the similarities between Metin- 
ae and Tetragnathinae was made_ by 
Wiehle (1967) and is based mainly on Eu- 
ropean species. Some of Wiehle’s state- 
ments, however, could not be confirmed. 
The sperm of Meta and Tetragnatha has 
a spherical head and a tail like that of 
pholcids and Atypus, while Araneidae and 
Theridiidae have peg- or pencil-shaped 
sperm. We do not currently know the 
shape of sperm in related families; sperm 
shape in Meta and tetragnathids may be 
a plesiomorph condition. Here, he fails to 
cite any reference. An earlier paper by 
Tuzet and Manie (1959) pictures the sperm 
head of Nuctenea cornuta as oval to 

spherical, and that of Tetragnatha pini- 
cola as elongate or pencil-shaped. 

Another character mentioned by Wiehle 
is that the eggs of Meta (and Tetragna- 
tha) are not agglutinated as are those of 
Araneus. In Meta the eggskin is only part- 
ly shed and covers part of the abdomen 
and leg tips for a day, after which it is 
shed in the first molt along with the exu- 
via (Holm, 1940). Nonagglutination is 
presumably a plesiomorph condition. Data 
provided by Kaston (1948) indicate that 
the agglutination of eggs cannot be gen- 
eralized; it is not the same in related 
species. 

Wiehle (1967) discusses the lack of fer- 
tilization ducts in the epigynum of Meta 
and Metellina, and the complete absence 
of the epigynum in Tetragnatha. How- 
ever, fertilization ducts, sclerotized ones 
at that, are present in both Chrysometa 
and Homalometa. We can only conclude 
that the internal parts of the female cop- 
ulating structures are unusually variable 
in the family Tetragnathidae. 

10. A number of important and consis- 
tent differences in the behavior of Tetra- 
gnathidae and Araneidae have recently 
been cited by Eberhard (1982). He found 
no distinct differences between species that 
had been placed in the metines and tetra- 
gnathid species. Eberhard includes obser- 
vations on more than eight species in five 
genera of tetragnathines, more than seven 
species in five genera of metines, and more 
than 50 species in 28 genera of araneines, 
as well as anapids and uloborids. The many 
species observed include species of Meta, 
Chrysometa, Metabus, and Leucauge 
which made the same web-building 
movements as species of Dolichognatha, 
Tetragnatha, Azilia, and Glenognatha 
(tetragnathines), but not the same as 
members of the Araneidae. 

Although the main features of web con- 
struction were the same in the five groups 
(tetragnathines, metines, araneids, anap- 
ids, and uloborids), there were slight dif- 
ferences in orb-web construction and 
wrapping behavior. The first difference 
cited is that of locating sticky spiral at- 
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PALPAL CHARACTERS THAT SEPARATE THE FAMILY TETRAGNATHIDAE FROM THE 

ARANEIDAE.T 
TABLE 1. MALE 

Taxon a b c 

Tetragnathidae 

Tetragnatha + E +M 
Pachygnatha a2 i +M 
Glenognatha 4 U +M 
Dolichognatha + — —M 
Leucauge 35 = jal 

Azilia + = —M 
Meta =F = —M 
Metellina + = —M 
Metleucauge + = —M 
Chrysometa + + +M 
Homalometa + ib; A 
Nephila + = =H 
Zygiella +f = +M 

Araneidae 

Argiope = = lal 
Araneus = = lal 
Micrathena = = —M 

d e f g h 

+ S ~ —* W 
+ S = = WwW 
+ S = = WwW 
+ (e = L S 

7 G = = Ww 
- C - ~ ~ 
= (e = L W 

- - - ib W 
3 C = A S 
se C = L W 
= ? ? > ? 
+ C = = Wi 
= = R, M L S 

= = R, M = S 

= = R, M H S 
= = R, M A S 

ta. Cymbium dorsal (+), cymbium mesal (—); b. Cymbium modified by being lobed (L) or having an 
apophysis (+), not modified (—); c. Paracymbium a free sclerite (+), attached to cymbium (—), absent (A). 
Paracymbium large, modified and sculptured (M), a small hook (H); d. Tegulum spherical with sclerites 
apical (+), sclerites on face of tegulum (—); e. Sperm duct in tegulum coiled (C) or swollen (S) of about 
equal diameter within tegulum, not coiled (—); f. Radix present (R), median apophysis present (M), both 
sclerites absent (—); g. Terminal apophysis a lobe from base of embolus (L), a free sclerite (A), separated by 
distal hematodocha (H), absent (—). *Part of what I considered the conductor (Levi, 1981) may be terminal 
apophysis (Locket et al., 1974, fig. 36d); h. Length of embolus supported (S) by or wrapped in conductor 
(W), conductor absent (—). 

tachment points. Tetragnathids including 
metines (and also in theridiosomatids, an- 
apids, and mysmenids, J. Coddington, 
personal communication) tap forward with 
the inside leg I and araneids tap sideways 
with the outside leg I. However, some 
Chrysometa species have been observed 
making both tetragnathid and araneid 
movements. Eberhard (1982) gives rea- 
sons why he considers the tetragnathid 
movements primitive, but does not con- 

sider the uloborids or the dinopids as out- 
groups. 

The second behavioral difference is the 
spider’s contact with the temporary spiral 
when starting to lay down the sticky spi- 
ral. Tetragnathids, including metines (and 
theridiosomatids, anapids, and mysmen- 
ids, J. Coddington, personal communica- 
tion), lose contact. The spiders move be- 
yond the outermost loop of the temporary 
spiral, completely out of contact with it 

when attaching the outermost sticky spi- 
ral. Araneids all maintain contact. Eber- 
hard could not decide which behavior was 
primitive and which derived. 

Tetragnathids, including metines, usu- 
ally attack-wrap prey without rotating be- 
fore biting, or slowly rotate prey after cut- 
ting it free of the web.> Araneids usually 
attack-wrap their prey, rotating it like a 
spitted animal in a rotisserie, before bit- 
ing. (Attack-wrapping is not used with 
some prey and is never found in some 
genera, e.g., Gasteracantha, Micrathena, 
Mastophora, Dicrostichus, Poecilopachys, 
Celaenia and Nephila. It may be a loss or 
a primitive condition.) 

Some tropical Tetragnatha and Glen- 
ognatha, however, differed from metines 

3 This behavior was reversed in Eberhard (1982) 
(Eberhard in letter, 1985). 
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TABLE 2. CHARACTERS THAT SEPARATE THE FAMILY TETRAGNATHIDAE FROM THE ARANEIDAE.f 

bo 3 a Taxon 

Tetragnathidae 

Tetragnatha 
Pachygnatha 
Glenognatha 
Dolichognatha 
Leucauge 
Azilia 
Meta 
Metellina 
Metleucauge 
Chrysometa 
Homalometa 
Nephila 
Zygiella +i ++4+4+4+4+4+4+4+4+4+ t+t+ttgeeRr+4rrer MANNY NNMN, 4+ 4 4 

Araneidae 

Argiope =" = = 
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+ Numbers refer to paragraphs in text under Relationships. 2. Male palpal tibia long, cone-shaped (+), 
short, wider than long (—), with bulges (*); 3. Secondary eyes with canoe-shaped tapetum (+), with tapetum 
lost in at least posterior median eyes (L), with canoe-shaped tapetum reduced and moved laterad (—); 4. 
Chelicerae of male longer than those of female (+), same size (S), smaller than female (—); 6. Femoral- 
patellar joint of legs held straight out at rest (+), flexed (—); 7. Epigynum lost (L), flat (+), three dimensional 

(—); 8. Abdomen cuticle underlain with numerous white or silver pigment spots (+), with few white silver 
spots (—); 10. Web construction behavior tetragnathid (+), nephiline (N), araneid (—) (see Eberhard, 1982). 

in hub construction. According to obser- 
vations by Eberhard, the hub is left intact 
in some species of Glenognatha and Tet- 
ragnatha, while in Meta and Metellina 
the hub center is removed and a hole left 
in the middle. Dolichognatha and Azilia, 
like most araneids, replace the center af- 
ter its removal. According to other liter- 
ature, temperate Tetragnatha have an 
open hub (Kaston, 1948; Wiehle, 1963) like 
the metines observed by Eberhard. Hub 
construction is probably too variable to be 
useful, although it is widely quoted as a 
differentiating character. 

11. Vollrath (in manuscript) observed 
that Nephila, Zygiella, Meta, and possibly 
Tetragnatha suppress regeneration of lost 
legs at the coxal joint, along with theridi- 
ids and linyphiids. Araneus and Argiope 
in contrast regenerate lost legs. 

Unfortunately, in none of these behav- 
ioral differences is tetragnathid behavior 
clearly specialized. I plan to return to this 
problem when revising the remaining 
neotropical Tetragnathidae. 

There are two controversial groups: 
Nephila and its relatives and Zygiella. 

Gerhardt (1923, 1933) considers the 
Nephila palpus secondarily reduced. But 
the similarities in palpal anatomy of Leu- 
cauge and Nephila, the convoluted duct 
in the large tegulum (also present in Azil- 
ia but unusual in other spiders), the distal 
placement of the embolus, and the em- 
bolus wrapped in the conductor are prob- 
ably synapomorphies. Additional similar- 
ities between species of the two genera are 
coloration and abdomen shape. The un- 
usual bottle-brush setae on the legs of the 
American Nephila clavipes may be ho- 
mologous to those found in some Indo- 
pacific Leucauge species, which Archer 
(1951) placed into Opadometa. However, 
the short, broad palpal tibia of the small 
Nephila males may reflect its araneid 
mating position. 

Gerhardt (1923, 1933) comments on the 
similar, reduced palpi of Gasteracantha 
and Micrathena, but the palpi of these 
two genera resemble those of other Ara- 



neinae (Levi, 1978, 1985). The palpus of 
Nephila, in contrast, is similar to that of 
Leucauge. 
Homann (1952) was in error when he 

wrote that Nephila’s eyes are araneid 
(Homann, personal communication). They 
do not have the narrow canoe-shaped ta- 
petum characteristic of Araneidae. 

Nephila (Eberhard, 1982) and the re- 
lated Nephilengys and Herennia differ in 
web-building behavior from both tetra- 
gnathids and araneids (Eberhard, 1982). 
The sticky spiral attachment point is lo- 
cated by extending the outside (relative to 
the spiral) leg IV backward and sidling it 
along from one point to the next, rather 
than moving it inward to the hub and then 
back out again. The order of radii place- 
ment differs from both araneids and tetra- 
gnathids: after one trip out from the hub, 
two radii are attached to two points on 
the frame; other spiders attach only one 
radius. The original hub is left intact, not 
bitten out or replaced. Nonsticky spirals 
are retained. All prey is attacked by biting 
and only sometimes wrapped afterwards. 
The first two behaviors (radii and hub) 
may be specialized, while the third and 
fourth are probably primitive (Eberhard, 
1982). 

Zygiella has an eye arrangement and 
tapetum structure similar to Meta (Levi, 
1974), and a palpus with a similar cone- 
shaped tibia. The structure of the palpal 
organ is more complex, however, having 
a median apophysis and two sclerites (ra- 
dix and stipes) at the base of the embolus. 
Apparently the median apophysis and 
some of these sclerites evolved indepen- 
dently several times (e.g., in Linyphiidae, 
Theridiidae) from metine-like ancestors. 
If the function of the median apophysis is 
to hook into the scape of the female epig- 
ynum, and only some Zygiella species (Z. 
stroemi, Z. kochi) have a scape, then the 
median apophysis might represent a ves- 
tige in the scapeless Z. x-notata and Z. 
dispar. What then is its evolutionary sig- 
nificance in the scapeless Theridiidae? The 
paracymbium of Zygiella is complex and 
free, more closely resembling that of Tet- 
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ragnathidae than that usually found in Ar- 
aneidae. Also, the coloration and the white 
spots and dark markings of the abdomen 
are characteristic of Tetragnathidae, not 
oi Araneidae. [Several Chrysometa were 
originally described in Zilla (=Zygiella).| 
(The distal hematodocha in Levi, 1974, 
figs. 7, 30 is mislabeled. It is not homolo- 
gous to the hematodocha, called “distal 
hematodocha,’ of Eriophora and Ara- 
neus, located between embolus and ter- 
minal apophysis.) 

Gerhardt (1933) writes that the mating 
position of Zygiella resembles that of 
Meta. It also resembles that of some Ara- 
neus species (Blanke, 1983). 

It is perhaps easier to split than to lump, 
to elevate genera to families if they have 
autapomorphies that are distinct, and to 
elevate species groups to genera. Forster 

(personal communication) considers Leu- 
cauge to be in a family by itself. Perhaps 
this is correct; at present I am unaware of 
supporting evidence. Glenognatha, with 
its anterior spiracle, might be considered 
another candidate for splitting off into its 
own family, although it is otherwise sim- 
ilar to the large-sized Pachygnatha. The 
advanced spiracle probably represents 
physiological adaptation to small size and 
resultant greater water loss. 

Chrysometa Simon 

Chrysometa Simon, 1895: 736. Type species Chry- 
someta tenuipes (Keyserling) by original desig- 
nation. 

Pseudometa F.P.-Cambridge, 1903: 444. Type species 
Pseudometa flava (O. P. Cambridge) by original 
designation (not Pseudometa Aurivillius, 1901, a 
beetle.) NEW SYNONYMY. 

Capichameta Soares and Camargo, 1955: 578. New 
name for Pseudometa F.P.-Cambridge, preoccu- 
pied. NEW SYNONYMY. 

Synonymy. Simon designated, as type 
for Chrysometa, Tetragnatha tenuipes 
Keyserling, but misidentified the species. 
The specimens that Simon examined and 
called C. tenuipes came from St. Vincent 
Island, Lesser Antilles and were actually 
a new species close to C. tenuipes, here 

called C. eugeni (Figs. 628-634). Pseu- 
dometa flava (Figs. 530-536) has genitalia 



100 

similar to those of C. tenuipes (Figs. 647- 
651), but the abdomen is differently 
shaped and colored. 

Diagnosis. Chrysometa differs from the 
related Metellina by the genitalia: in 
males, by the presence of an apophysis on 
the cymbium (Figs. 17, 21) of the palpus; 
and by the presence of a more distinct 
terminal apophysis (A in Figs. 18-22), 
which is usually attached to the embolus. 
In females, the fertilization ducts of the 
epigynum are often more sclerotized than 
the connecting ducts (Figs. 577, 589, 594). 

Chrysometa differs from the species of 
the “Meta porteri” group found in Chile 
by lacking the numerous teeth on the out- 
side of the palpal cymbium of the male, 
and by lacking the projecting epigynum 
of the female. Also, Chrysometa species 
are smaller than species of the “Meta por- 
teri’ group. 

Chrysometa has been confused with 
Zygiella and Leucauge. No native Zygiel- 
la species are known from the neotropics. 
Chrysometa males lack a median apoph- 
ysis whereas Zygiella has one. The eye re- 
gion of the carapace is narrower in Chry- 
someta (Figs. 1-4) than in Leucauge, and 
the palpal and epigynal anatomy differ. 
The color pattern of the underside of the 
abdomen in Leucauge is diverse, while it 
is almost always dusky to black with a lon- 
gitudinal light line on each side in Chry- 
someta (Fig. 144). 

Chrysometa lacks the long trichoboth- 
ria on the fourth femur characteristic of 
Leucauge. Some species of Chrysometa 
are superficially quite similar in appear- 
ance to the theridiid Thwaitesia (Levi, 
1963). 

Description. Coloration. Carapace or- 
ange with black eye rings. Often a char- 
acteristic brown patch covers the top of 
the head, but not its sides, coming to a 
point in the middle of the thorax. The 
patch ee enclose paired light areas (Figs. 
31, 82). Chelicerae are sometimes dark; 
ae and labium are orange, occasion- 
ally dark brown to black, contrasting with 
the light coxae. The legs are orange, fre- 
quently with dark rings. The abdomen is 
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covered by silver spots; there may be dark 
pigment anteriorly, or an irregular patch 
on each side on the shoulders and a pos- 
terior median band made of transverse 
black bars (Figs. 377, 393, 573). The ven- 
ter of the abdomen in almost all species is 
dusky to black with a light longitudinal 
line of silver spots on each side (Figs. 144, 
326, 339). In some species the line begins 
or ends in a larger silver patch, constrict- 
ing the black area (Fig. 467). 

Structure. The carapace is narrow in 
front, the thoracic depression indistinct 
(Figs. 1-4). In males the thoracic depres- 
sion is only rarely distinct. The eyes are 
large, subequal in size; the secondary eyes 
have a canoe-shaped tapetum which may 
be narrowed in the posterior median eyes 
and situated toward the midline of the 
spider (unlike the narrowed tapetum of 
Araneidae which is situated laterally). The 
anterior median eyes are about their di- 
ameter apart, the same distance or slightly 
more from the laterals. The posterior me- 
dian eyes are their diameter apart, one to 
two diameters from the laterals. The lat- 
erals on each side touch. The clypeus 
height equals about one anterior median 
eye diameter (Figs. 1-4, 10-12). 

The chelicerae of all species have three 
strong teeth on the anterior margin, four 
small teeth or denticles on the posterior 
margin. The second denticle from the 
proximal end of the posterior margin may 
be smaller and may have moved anterior 
toward the midline (Figs. 5-7). The che- 
licerae also have some small tubercles 
bearing setae in front of the anterior three 
teeth and at the proximal end of the fang 
groove. The venom glands are small and 
barely extend beyond the chelicerae (in 
C. alboguttata). Males have the chelic- 
erae longer than conspecific females, as is 
common in tetragnathids (Fig. 4). The first 
leg is longest, the third shortest, and the 
second only slightly longer than the fourth. 
Males have longer legs than females (Figs. 
10-12). 

The abdomen varies in shape among 
species; it is usually oval, widest at the 
middle or slightly anterior to the middle. 
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Figures 1-12. Morphology of Chrysometa. 1. Female carapace. 2. Female eye region and chelicerae. 3, 4. Male eye region 
and chelicerae. 5—7. Female chelicerae. 5. Anterior. 6. Lateral. 7. Posterior. 8. Female coxae, sternum and chelicerae. 9. Female 
endites and rostrum, anterior. 10, 11. Female. 10. Lateral. 11. Dorsal. 12. Male. 1-3, 8, 10-12. (C. flava). 4. (C. cornuta). 5-7, 
9. (C. alboguttata). 

Scale lines. 1.0 mm. 

Some species have a spherical abdomen 
(Fig. 656); in others there are two anterior 
dorsal humps (Fig. 340); in those species 
having the abdomen all silver, the abdo- 
men has a slight anterior median projec- 
tion (Figs. 687, 688, 696, 707). 

Unlike in Tetragnatha species, abdo- 
men size varies little among adults. Males 
are slightly smaller than females. 

Genitalia. The female epigynum may 

have a septum continuing into a posterior 
transverse bar. To the sides of the septum 
or bar are the openings (Fig. 14). Some- 
times the epigynum is heavily sclerotized; 
it only rarely has a scape (Figs. 336, 343). 
The epigynum opens into connecting ducts 
leading to sclerotized seminal receptacles 
which often have sclerotized, perhaps se- 
cretory, lobed structures next to them. 
From the base of the seminal receptacles 
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originate sclerotized fertilization ducts 
(Figs. 576, 577, 588, 589). It is uncommon 
in spiders for these ducts to be sclerotized. 
The female duct system is quite unusual 
in its complexity. Although the sclerotized 
fertilization ducts are located ventrally, 

they are often surrounded by and seem- 
ingly imbedded in the connecting ducts. 
The connecting ducts are short in females 
conspecific with males having a short em- 
bolus. In many species the ventral side of 
the epigynum has a pair of smooth, thin- 
walled, spherical structures, apparently 
attached to the fertilization ducts as well 
as to the connecting ducts (Figs. 555, 562). 
They do not contain sperm, and their 
function is unknown. This spherical struc- 
ture may have been overlooked in some 
species of which few specimens were 
available. The walls of the connecting 
ducts are frequently pleated, rarely scler- 
otized, always difficult to follow. Often 
they seem to follow the course of an Esch- 
er-like paradox. 

The male palpal structure is also diffi- 
cult to make out; it is most easily seen in 
males with a short, sclerotized embolus and 
conductor. The embolus is supported by a 
parallel structure originating from its base, 
the terminal apophysis (A in Figs. 18-22). 
Embolus and terminal apophysis are in 
turn supported by the conductor (C), a 
free sclerite that may be long. In those 
species having a long embolus and ter- 
minal apophysis, the structures are diffi- 
cult to distinguish in an unexpanded pal- 
pus (Figs. 16, 17). When long, these two 
sclerites may originate from inside a cup- 
shaped tegulum (Figs. 18, 19). The cym- 
bium always has an apophysis (Fig. 17); 
the paracymbium is a separate sclerite 
broadly attached to the cymbium. 

Natural History. The web, where 
known (C. poas, C. craigae), is an orb with 
a signal line and a retreat. The retreat is 
commonly on a branch or on the base of 
a leaf (Plate 1). Between retreat and hub 
is a vacant sector. The web resembles that 
of Zygiella. At its type locality, Chryso- 
meta poas does not have the vacant sec- 
tor. According to Eberhard (personal 

communication, 1985), there are three 
recognizable types of web: one, the webs 
of Chrysometa alboguttata and C. gut- 
tata with a free sector and very round hub 
and bell-shaped retreat; two, C. saladito 
and C. calima with a retreat but usually 
not a free sector and a more oval hub 
(these species switch from Tetragnatha- 
like to Araneus-like sticky spiral localiza- 
tion behavior during the construction of 
each web); and three, C. digua, etc.-type 
with little if any retreat and with neither 
a free sector nor a distinctly oval hub. I 
suspect that the order of listing is from 
the most to the least derived web (Plate 
1). The spiders do not extend their legs 
when resting (Plate 1). 

The spiders are found in shaded for- 
ests, or, if above timberline, in paramos 
on steep, shaded slopes. 

All specimens from northern Colombia 
lacked the silver spots. Is this due to the 
preserving fluid or to a genetic variation 
of the species of the area? 

Distribution. Species are known from 
the mountains of Mexico to Bolivia and at 
lower elevations from Central America to 
Brazil (Map 1). While the distribution of 
species reflects popular collecting. sites, 
many more species are expected from 
other ranges of the Andes (Maps 2-4). 

Misplaced Species 

Chrysometa species have been named 
in several genera: Capichameta, Chryso- 
meta, Meta, Pseudometa and Zilla. Some 
have also been named in Argyroepeira or 
Leucauge. The following is the correct 
placement of those species which do not 
belong to Chrysometa. They are listed 
here in alphabetical order of the original 
combination. Argyroepeira and Leucauge 
species are not listed since most are cor- 
rectly placed in Leucauge in the catalogs 
of Roewer (1942), Bonnet (1957), and 
Brignoli (1983). 

Chrysometa T-notata Tullgren, 1905: 28, pl. 3, fig. 
8, 2. Female holotype from Argentina (NRS), ex- 
amined, is Larinia T-notata. NEW COMBINA- 

TION. 

C. tristis Mello-Leitao, 1941: 153, fig. 49, 9. Female 
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Figures 13-22. Genital morphology of Chrysometa. 13-15. Epigynum. 13, 14. Ventral. 15. Posterior. 16-22. Left male palpus. 
16. Ventral. 17. Lateral. 18-22. Expanded. 13. (C. minuta). 14, 15. (C. boraceia). 16, 17. (C. guttata). 20, 22. (C. troya). 21. (C. 

zelotypa). 

Scale lines. 0.1 mm. 

Abbreviations. A, terminal apophysis; C, conductor; E, embolus; H, basal hematodocha; P, paracymbium; T, tegulum. 
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holotype from Argentina (MULP), examined, is 

Dubiaranea tristis. NEW COMBINATION in 
family Linyphiidae. 

Epeira longipes Nicolet, 1849: 491. Specimens from 
Chile (MNHN), examined, belong to the Meta 
porteri group. 

Linyphia branickii Taczanowski, 1873: 67. Female 
holotype from Guyana (PAN), examined; placed 
by Petrunkevitch, 1911 into Chrysometa is Leu- 
cauge branicki. NEW COMBINATION. 

L. melanocephala Taczanowski, 1873: 70. Female 
holotype from Guyana (PAN), examined; placed 
by Keyserling (1893) in Zilla is Mangora melano- 
cephala. NEW COMBINATION. 

Meta adjuntaensis Petrunkevitch, 1930: 346, fig. 234, 
2. Female holotype from Adjuntas, Puerto Rico 
(PMY), lost, is Araneus adjuntaensis. NEW COM- 
BINATION. 

M. aurora Simon, 1901: 19. Female holotype from 
Patagonia (MNHN), examined, belongs to the Meta 
porteri group. 

M. berlandi Caporiacco, 1954: 80, fig. 80, 2. Female 
from French Guiana (MZUF), examined, is Cyr- 
tophora guyanensis (Keyserling). NEW SYNON- 
YMY. 

M. blanda Bryant, 1945: 386, fig. 22, 2. Female type 
from Hispaniola (MCZ), examined, is Araneus 
blanda. NEW COMBINATION. 

M. brasilica Soares and Camargo, 1948: 380, figs. 37- 
39, 2 6. Female holotype from Est. Sao Paulo, Bra- 
zil (MZSP), examined, is Cyrtophora guyanensis 
(Keyserling). NEW SYNONYMY. 

M. bryantae Brignoli, 1983: 320. New name for Meta 

blanda Bryant (not Meta blanda C. L. Koch) is 
Araneus blanda. NEW COMBINATION. 

M. chilensis Tullgren, 1902: 22, pl. 1, fig. 7, 9. Fe- 
male holotype from Chile (NRS), examined, be- 
longs to the Meta porteri group. 

M. cordillera Tullgren, 1902: 23, pl. 2, fig. 3, 9. Fe- 
male holotype from Chile (NRS), examined, be- 
longs to the Meta porteri group. 

M. echinata Tullgren, 1902: 19, pl. 2, fig. 1, 6. Male 

holotype from Chile (NRS), examined, belongs to 
the Meta porteri group. 

M. espiritosantensis Soares and Camargo, 1955: 578, 

figs. 4, 5, 6. Male holotype, lacking both palpi, from 
Est. Espirito Santo, Brazil (MZSP), examined, is 
Cyrtophora guyanensis (Keyserling). NEW SYN- 
ONYMY. 

M. fuegiana Simon, 1902: 26. Female holotype from 
Tierra del Fuego (MNHN), examined, belongs to 
the Meta porteri group. 

M. globosa O. P.-Cambridge, 1889: 2, pl. 1, fig. 5, 2. 
Female holotype from Guatemala (BMNH), ex- 
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Map 1. 

known from different regions. 
Approximate number of species of Chrysometa 

amined, is the type species of the genus Mecyno- 
meta Simon 1895 and is Leucauge globosa. NEW 
COMBINATION. 

M. gravida (O. P.-Cambridge, 1899: 290) placed by 
Roewer (1942) in Meta, is Metabus gravidus O. P. 
Cambridge. 

M. hotteiensis Bryant, 1945: 387, fig. 25, 2. Female 
holotype from Hispaniola (MCZ), examined, is 
Araneus hotteiensis. NEW COMBINATION. 

M. longimana Keyserling, 1881: 555, pl. 16, fig. 6, 
2. Female holotype from Peru (PAN), examined, 
placed by Petrunkevitch, 1911 in Chrysometa, is 
Leucauge longimana. NEW COMBINATION. 

M. mariana Keyserling, 1881: 560, pl. 16, fig. 10, 2. 
Female syntypes from Peru (BMNH), examined, 
are Leucauge mariana. NEW COMBINATION. 

M. nigrohumeralis F. P.-Cambridge, 1898: 18, pl. 2, 

fig. 4, 5, 9. Female holotype from Juan Fernandez 
Islands (BMNH), examined, belongs to the Meta 
porteri group. 

M. patagiata Simon, 1901: 18. Female holotype from 
Chile (MNHN), examined, belongs to the Meta 
porteri group. 

M. porteri Simon, 1900: 51. Female holotype from 
Chile (MNHN), examined, belongs to the Meta 
porteri group. 

M. torta Tullgren, 1902: 21, pl. 2, fig. 2, 6. Male 

— 

Plate 1. Chrysometa webs. Above left, C. saladito, sticky spiral area 11 cm wide. Above right, C. zelotypa, sticky spiral area 

14 cm wide (from Costa Rica). Below left, C. craigae, sticky spiral area 16 cm wide. Below right, C. palenque, sticky spiral area 
14 cm wide (photo above left W. Eberhard, others J. Coddington). 
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holotype from Chile (NRS), examined, belongs to 
the Meta porteri group. 

M. speciosissima Keyserling, 1881: 557, pl. 16, fig. 
8, 2. Female holotype from Pumamarca, Peru 
(PAN), examined, is Leucauge speciosissima. NEW 
COMBINATION. 

Zilla bosenbergi Keyserling, 1878: 575, pl. 14, figs. 4, 
5, 2. Female, male syntypes from Uruguay (ZIMH), 
examined, is Zygiella x-notata. NEW SYNONY- 
MY. 

Z. decolorata Keyserling, 1893: 306, pl. 15, fig. 226, 
2. Female holotype from Guatemala, but male 
specimen from Blumenau, Brazil (BMNH), ex- 

amined, is a Mangora. 
Z. guyanensis Keyserling, 1881: 554, pl. 16, fig. 5, 4. 

Male holotype from Cayenne, French Guiana 
(PAN), examined, is Cyrtophora guyanensis. NEW 
COMBINATION. 

Z. rogenhoferi Keyserling, 1878: 578, pl. 14, fig. 6, 
2. Female holotype from Brazil (NHMW), exam- 
ined, is Metazygia rogenhoferi. NEW COMBI- 
NATION. 

Lost types and unrecognizable names 

Argyroepeira preciosissima Keyserling, 1893: 367, pl. 
19, fig. 274, °. Female holotype from Guatemala 
(BMNH), lost. It had been placed into Meta by 
Petrunkevitch, 1911, but it is probably a small 

species of Leucauge. 
A. voluptabilis Keyserling, 1893: 356, pl. 18, fig. 263, 

6. Male from Monte Verde, Est. Rio de Janeiro, 
Brazil (BMNH), lost. It had been placed into Meta 
by Petrunkevitch, 1911. It is probably a Chryso- 
meta. 

Meta albisparsa Mello-Leitao, 1944: 332. Male from 
Argentina (MULP), lost. The description is not rec- 

ognizable. 
M. longipes Keyserling, 1881: 274, pl. 11, fig. 4. Male 

and female syntypes from Pumamaria [sic Puma- 
marca, Dpto. Junin], Peru, lost (not in BMNH, 
PAN). This is probably a Chrysometa. 

Zilla punctata Keyserling, 1893: 305, pl. 15, fig. 225, 
2. Female holotype from Nova Friburgo, Est. Rio 
de Janeiro, Brazil (BMNH,), lost. 

KEY TO FEMALES 

L Epigynum in ventral view with an 
upside down T, a posterior trans- 

verse bar with a median anterior 
stalk or septum or attachment (Figs. 
Ne tte PPA Leet 27 ()) esc ere a ese enec 

Epigynum otherwise 0000 50 
2. (1) Septum and transverse bar forming an 

anteriorly pointing triangle (Figs. 

MOS O52, OG) ice cans 3 
Septum and bar otherwise 5 

a (2) Epigynum as in Figure 705; Bolivia . 
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A large dark circle and dark patch on 
each side anterior of sculpturing of 
epigynum (Fig. 108); Cuba ... distincta 

Two pairs of dark patches on each side 
anterior of sculpturing of epigy- 
num (Fig. 642); Mexico ................. puebla 

Depressions of epigynum deep and 
large, septum very thin, only edge 
of transverse bar showing (Figs. 115, 
ZITA) es Basen PO a cE nent hs TIO 6 

Depressions, septum and bar other- 
WAS ose ae on eran ea i 

Epigynum with transverse bar turn- 
ing anteriorly on sides (Fig. 115); 
Central America nuboso 

Epigynum and bar otherwise (Fig. 
727); southern Brazil 0. jordao 

Septum as wide or wider than length 
of posterior transverse bar in ven- 

tral view (Figs. 225, 578) 8 

Septum narrower than length of pos- 
terior transverse bar (Fig. 14) _.. 24 

Epigynum a triangular posteriorly ex- 

tending bulge with paired depres- 
sions; depressions completely sur- 
rounded by rim (Fig. 225); 
Colombia’... 5 carmelo 

Epigynum otherwise ........ 9 
Septum as long or longer than length 

of each arm of bar (Figs. 14, 517, 

15 (0 | eee I a 10 
Septum shorter than length of each 

arm of transverse bar (Figs. 499, 
A) are eat ter me eee 14 

Rim of septum continuing anterolat- 
erally (Figs. 510, 517) 0. 11 

Rim of septum otherwise 0. 12 
In posterior view transverse bar bulg- 

ing (Fig. 518); in ventral view dark 
parallel longitudinal marks anterior 
of sculpturing near midline (Fig. 
517); Ecuador _......... machala 

In posterior view transverse bar rela- 
tively flat (Fig. 511); in ventral view 
a dark anterior mark on each side 
(Fig. 510) Costa Rica 2 A craigae 

Stalk constricted posteriorly (Fig. 578); 
Colombia... rts pee 13 

Stalk widest posteriorly (Fig. 637); 
Guyana to Amazon area ....... flavicans 

Anterior dark marks of epigynum 
paired, diagonal to transverse (Fig. 
G49) eee neler tenuipes 

Dark marks as in Figure 578 _. fidelia 
Arms of transverse bar swollen at lat- 

eral ends (Figs. 614, 676) 0. 15 
Arms of transverse bar not swollen at 

ends (Figs;.499, 620) 2. 16 
Septum bulging and constricted pos- 

teriorly (Fig. 614); Mexico ... chipinque 
Septum otherwise (Fig. 676); Ecuador 

Bissiaihate ania te sey te OLADGLO 



Plate 2. Chrysometa webs. Above, C. guttata (notice spider on leaf; sticky spiral area 18 cm wide). Below, C. digua, sticky 

spiral area 13 cm wide (photo W. Eberhard). 
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16 (14). 

(29). 

Septum anteriorly with sclerotized 
lobes (Fig. 620); Rio Grande do Sul, 

Brazil cambara 
Septum otherwise 17 
Septum wide, short, indistinct oe 

484, 499) . 2S 

Septum distinct (Figs. 254, 680) . ee 19 
Septum wider (Fig. 499); Peru _. jelskii 
Septum narrower (Fig. 484); Colom- 
| 5 tee a nee eer Ee rubromaculata 

Septum and bar surrounded by semi- 
circular lip as in Figure 254; His- 
Ppaniola conspersa 

No such semicircular lip present 20 
Septum with anterior swelling (Fig. 

680); Bolivia incachaca 
Septum without anterior swelling Pall 
Septum swollen posteriorly forming a 

median lobe (Fig. 693); Peru opulenta 
Septum without such posterior lobes... 29. 
Depression with diagonal openings 

(Fig. 685); Colombia calima 
Depression otherwise 2 23 
Anterior of depression a border with 

a notch (Fig. 609); Honduras 
a eee ig eee eee ee lancetilla 

Anterior of depression a border curved 
(Fig. 630); Lesser Antilles eugeni 

Sculptured area (area of septum, 
depression and transverse bar) dis- 
tinctly wider than long (Figs. 489, 
IBY a1}, (OL ps0 O19))) secede ens eat et eerie 31 

Sculptured area (area of septum, its 
lips, depression and transverse bar) 
square or longer than wide (Figs. 
OD A 9) re Ne cee eee eo er AS: 

Septum swollen anteriorly (Fig. 549); 
northern Colombia .... cebolleta 

Septum otherwise (Fig. 92) 200000. 26 
Depression a longitudinal slit on each 

side of squarish septum (Fig. 92); 
Chiemsee butamalal 

Depression otherwise 00.000. Bi. 
Depression bordered anteriorly and 

laterally (Figs. 153, 589) 0. 28 
Depression not bordered anteriorly or 

laterally (Figs. 149, 525) 0 29 

Lateral and anterior border of depres- 
sion continuous (Fig. 539); Colom- 
i ere ee SOE ee, buenaventura 

Lateral border below anterior border 
(Fig.153): Bolivia, 2 chulumani 

Transverse bar with anterior lobe on 
each side (Fig. 525); Colombia, Ec- 
WEVo (ah nyp earns Arse nigrovittata 

Transverse bar without such lobe (Fig. 
149, 470) 

Epigynum as in Figure 470; south- 
CAStetn Ista Zill age eee sumare 

Epigynum as in Figure 149; northern 
Colombia _.. ns sevillano 
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Lateral ends of transverse bar swollen 
(Figs. 568, 665, 669) 32 

Transverse bar otherwise 34 
Median plate in posterior view straight 

or convex anteriorly (Figs. 564, 670) 33 
Median plate in posterior view 

notched (Fig. 666); southern Mexi- 
OO ee ce te ale palenque 

Width of bar about four times width 
of septum; no parallel dark marks 
anterior of sculpturing (Fig. 563); 
Mexico to Colombia ....... alboguttata 

Width of bar more than 5 times width 
of septum; parallel, longitudinal 
dark marks anterior of sculpturing 
(Fig. 669); Central America 
Eee ae eee en Aenea ae universitaria 

Transverse bar with a lobe on each 
side of septum (Fig. 489); southern 
MEXICO; see te eee eens eet rincon 

No such lobes present 0 35 

Septum with indistinct diagonal, rect- 
angular depression on each side 
(Fig. 583); in posterior view (Fig. 

584); Mexico, Central America ........ 

No such rectangular depressions; pos- 
terior view otherwise 36 

Width of transverse bar about five to 
six times its length and septum short 
(Fig. 660); Central America ...... muerte 

Transverse bar narrower 37 
Epigynum with indistinct comma- 

shaped depressions on each side of 
septum (Fig. 521); southern Brazil 
See ae eee itaimba 

Epigynum otherwise 200000 38 

Septum and bar of about equal length, 
depressions indistinctly bordered 
(Pig. /)s Pera satulla 

Septum, bar and depression otherwise 39 

Septum longer than bar with depres- 
sion only indistinctly laterally bor- 
dered (Figs. 14, 570, 571); southern 

| che: 1-7 | lead een ale een Ne ss boraceia 
Septum and depression otherwise ........ 40 
Transverse bar rectangular, its width 

more than three times its length 
(Figs. 595, 596); Mexico, Central 
PATTING 1 Cage ee ee eee poas 

Epigynum otherwise 00... seem 4] 

Septum without lateral margins, only 
a break in slit around transverse bar 
(Figs: 474, 503, 556) ...8 42 

Septum with lateral margins 0. 44 
Distinct openings on anterior lateral 

margin of bar (Fig. 556); Colombia 
aap ale ene aS guttata 

Epigynum otherwise eee 43 



43 

53 

54 

55 

56 

(42). 

(54). 

(55). 

Transverse bar oval with dark marks 
(Fig. 503); Central America 

EEIST DeryRte GRC toe BON aa be Bee decolorata 
Transverse bar rectangular with dark 

marks (Fig. 474); Colombia _... niebla 
Transverse bar with pair of dark tri- 

angular marks (Fig. 493); south- 
eastern Brazil 00 ludibunda 

Transverse bar without dark marks .... 45 
Transverse bar an oval with dark 

marks (Fig. 479); Colombia buga 
Transverse bar otherwise 200.000. 46 
Depressions with diagonal anterior lip 

and dark marks as in Fig. 590; Co- 
Jorma byiage a. 5 ee kee Le Ps 2. digua 

Depressions and dark marks other- 
wise 47 

Depressions b bordered “anteriorly “by” 
curved lips and dark marks (Fig. 
532); Mexico to Brazil flava 

Epigynum otherwise 226s se 48 
Depressions bordered by curved mar- 

gin of septum and bar, septum an- 
teriorly pointed and dark marks 
(Fig. 654); Ecuador .. macuchi 

Epigynum otherwise ose" 22 49 
Depressions bordered by curved mar- 

gin of septum and bar and with 
transverse dark marks (Fig. 544); 

Menez ticlare tse Mwin wena h seo! claudia 
Septum and bar and dark streaks (Figs. 

603, 604); Ecuador uaza 
Epigynum with a sclerotized T within 

a transverse depression (Fig. 720) ... 
fuieethe .. heredia 

Epigynum otherwise voll 
Epigynum with a median scape- like 

structure, scape having raised bor- 
der (Figs. 207, 343, 353) 

Epigynum otherwise 57 
Scape with anterior constriction (Figs. 

BOOMS S)) eeeey Eee ee See eee 53 
Scape without such constriction (Figs. 
ZO GSO 7h) hes ae sere PERE REL Ie oat, 54 

Scape longer than wide (Fig. 343); 
| EX =) Gb aces Sc Rs SAI ee eae explorans 

Scape wider than long (Fig. 336); Co- 
lom bia aenes oad eer bigibbosa 

Scape in posterior view separating lat- 

eral plates (Fig. 207); Colombia _. 
REA, SANs 8 BASE eberhardi 

In posterior view lateral plates cov- 
ering scape (Figs. 349, 358); Ecua- 

dorm 
Lateral borders of scape parallel (Fig. 

Soil) ee tee ia wine I Digs Ato cuenca 
Lateral borders otherwise 
Scape set inside a sclerotized oval area 

which is three times as wide as long 
(Fig. 348); median groove of scape 
shorta(Fig9:G48) 2s Sees macintyrei 

_. OO 

CHRYSOMETA AND HOMALOMETA ° Levi 

68 (57). 
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Scape set inside a sclerotized trian- 
gular area (Fig. 353); median groove 
of scape extending anteriorly (Fig. 
33) ree Maree at sunetet et SON 8 bolivari 

Epigynum with a median (bordered) 
depression (Figs. 271, 276, 312), 

sometimes divided (Fig. 290) 
Epigynum without median (bor- 

dered) depression (Figs. 391, 396) 68 
With an anterior transverse ridge 

(sometimes reduced to a lobe) an- 
terior of depression (Figs. 290, 312) 59 

No such median transverse ridge (Figs. 
264, 415) .. i _. 63 

Depression divided bye a median scler- 
otized longitudinal septum (Fig. 
290); Central America satura 

Depression without median sclero- 
tized division ss =sie ewe nee: 60 

Lateral and posterolateral borders of 
depression continuous (Figs. 312, 
314-316); Central America to Peru 

. zelotypa 

Teaterall andl posterolateral borders of 
depression forming angle (Figs. 271, 
276, 283) 

Depression more than twice as wide 

as long (Fig. 271); Ecuador ........... penai 

Depression otherwise (Fig. 276, 283); 
Colombias@ese ex Ae 2 Bae 62 

Depression rectangular longer than 
wide (Fig. 283) _......... kochalkai 

Depression triangular, pointed poste- 
riorly: (Hig) 276) 22 ee pilimbala 

Anterior border of depression broken 
by a septum (Fig. 264, 415) 0. 64 

Anterior border continuous mee 423, 

437) .. : _.. 65 

Septum ¢ a 1 tongue a as wide as ; depres- 
sions on each side (Fig. 264); Co- 
lombia 22s ea nuila 

Septum a narrow v ridge (Fig. 415): Ec 
WaAdor eee a eee troya 

Depression bordered posteriorly (Figs. 
S721) as jordao.nuboso 

Depression open posteriorly (Figs. 423, 

AS7,), eatin Weve ea eh Pee 66 
Depression containing a median, in- 

distinct septum and bordered pos- 
teriorly by a pair of lobes (Figs. 437, 
ANNO ENOEW AON, ce minuta 

Depression otherwise 67 
Depression touching posterior edge of 
epigynum (Fig. 423); Colombia ...... 
Sean Ae IE Ar RAR [1 0 purace 

Oval depression its length distant from 
posterior edge of epigynum (Fig. 
Bylo VBXONNAVAREY, yungas 

Epigynum with a median longitudi- 
nal groove (Figs. 391, 404) 
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69 

76 

(68). 

(69). 

(70). 

(70). 

(68). 

Epigynum without a median longi- 
tudinal groove with at most a lobe 
at each side (Figs. 221, 713) ............. 76 

Epigynum with an anterior project- 

ing sclerite bearing a light colored 
area (Fig. 391); Ecuador _ browni 

Epigynum otherwise 0. ccc--cccerrnnnnne CO 
Epigynum with an anterior lobe (Figs. 

384, 396) or anterior transverse 

ridge (Figs. 295, 303) ... Ste sees Me FD 
Epigynum without anterior structures 

(Figs. 368, 404); Ecuador .......... vl 
Epigynum with longitudinal groove 

continuing laterally outlining a pair 
of lobes (Fig. 404) ...... allija 

Epigynum otherwise (Fig. 368) ...... minza 
Epigynum with a broad anterior lobe 

(Figs. 384, 396); Ecuador 73 
Epigynum with an anterior transverse 

POGOe, ee Pee eS 74 
Epigynum with a depression on each 

rife (ag Olah (eo Cs (9 Rte ee ee chica 
Epigynum otherwise (Fig. 396) .......... luisi 
A pair of bordered depressions pos- 

terior to transverse ridge (Figs. 295, 
S08) Cote ek Pr ia ee ae 75 

No such depression posterior to ridge 
(Fig. 307); Colombia ecarup 

Area of ridge and depressions its width 
distant from posterior edge of epig- 
ynum (Fig. 295); Central America 

ee rake ARN A TA Renee Ace TE bella 
Area of ridge and depression less than 

its width distant from posterior edge 
of epigynum (Fig. 303); Ecuador .. 
Oe Sera ttre A eT pichincha 

Epigynum in ventral view without 
sculpturing (sculpturing, if present, 
on posterior face of epigynum) 

(Figs, 222, 714) ee 77 
Epigynum in ventral view with a me- 

dian septum or lobe or median 
transverse or longitudinal structure 85 

Posterior view of epigynum with a 
pair of depressions (Fig. 222); Co- 
lomibiay = cali 

Posterior view otherwise 2000000 78 
Posterior view with distinct sculptur- 

ing (igs 26730. (lA) eee 79 

Posterior view otherwise 0... _.. 8l 
In posterior view a median septum and 

transverse bar (Fig. 714); Central 

INTCTICA top eh tes oe dee alajuela 
Posterior view otherwise (Figs. 26, 30); 

| Pena ee wee ee ee ee 80 

Epigynum in ventral view with a wide 
median posterior lobe (Fig. 25); in 
posterior view with pattern of 
grooves and ridges (Fig. 26) ..... pecki 

Epigynum with an anterior transverse 
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bridge having posterior notches 
(Fig. 29); in posterior view with 
three dorsoventral ridges, two 

grooves (Fig. 30) 000000... fuscolimbata 
Epigynum with median posterior lobe 

(Pigs, 181, 194) 0 82 
Epigynum otherwise (Figs. 39, 43) 
Epigynum with 3 equal sized lobes 

(Fig, 181); Peru, 222 lepida 
Epigynum with median lobe largest 

and transverse dark marks (Fig. 
194); Colombia 0... saladito 

A pair of small sclerites extending be- 
yond the posterior margin of epig- 
ynum (Fig. 39); Venezuela _.... duida 

Epigynum without such sclerites but 
with median light area 000... 84 

A dark sclerotized patch to side of 
median light area of venter of epig- 
ynum (Fig. 43); Hispaniola .... cornuta 

No such dark sclerotized areas (Fig. 
49); widespread oo saramacca 

Epigynum with median septum, lobe 
or pairs of depressions in ventral 
view, lobe lacking an anterior trans- 
verse border (Fig. 404) or epigy- 
num with a pair of transverse slits 
(Rig. (245) 2. ee eee 86 

Epigynum with median longitudinal 
or transverse ridge having a trans- 
verse anterior border (Figs. 13, 217, 

CD) polactine ae ene se act SE eS et 
Epigynum framed by raised lobes on 

each side (Fig. 404); Ecuador ........ ura 
Epigynum with one median lobe or 

pairs of transverse slits (Figs. 243, 
AO) Nee ie eet os tthe Ec ee 87 

Epigynum with pairs of transverse slits 
(Figs. 243, 249) 88 

Epigynum otherwise ee 90 
Epigynum with median area extend- 

ing posteriorly as a triangular scler- 
ite (Fig. 259); Colombia magdalena 

Epigynum with posterior border 
straight 

Slits separated by a distance less than 
half their width (Fig. 249); Hispan- 
C5) |: ee We ses ee Meee obscura 

Slits separated by a distance of about 
equal their width (Figs. 243, 244); 
Venezuela, Colombia Lee yotoco 

Median lobe wider than long (Figs. 
SS) eee Bates eet SE OR 91 

Median lobe as long as or longer than 
se Co = Reece ae eo oO ne ne 92 

Median lobe slightly constricted an- 
teriorly (Fig. 187); Central America 
ee Ie Ie Met Ne Bey boquete 

Median lobe wider anteriorly than 
posteriorly (Fig. 157); Colombia adelis 

Anterior end of lateral margins of me- 



93 (92). 

9998): 

100(99). 

101(99). 

102(101). 

dian lobe ending anteriorly in a cir- 
cular depression (Figs. 140, 162); 

Colombiaw 7 aiid Bey ENR 8 
Lateral margins of median lobes not 

ending in a depression (Figs. 437, 
510) 

Median lobe narrower behind than in 
front; depressions separated by less 
than half their diameter (Fig. 162) 
2s We GUL EES eke Sade R NEC Uae schneblei 

Median lobe with lateral margins par- 
allel; depressions separated by a dis- 
tance of almost their diameter (Fig. 
140) ... _sondo 

Median ebe constricted anteriorly 
GI SSRIS SM Ih/ 2) ie eae Me Ne le ee 98 

Median lobe not constricted anterior- 
yates: F4S7ee5i0)) cites SR 95 

Median lobe about square (Fig. 167); 
Colombia) Ue Arey serachui 

Median lobe (septum) longer than 
wide (Figs. 437, 510) .. 9G 

Median lobe a short dine om 
posterior margin of epigynum (Figs. 
437, 438); central Brazil _...... minuta 

Median lobe touching posterior mar- 
gin of epigynum (Figs. 54, 510) ........ 97 

Area of sculpturing of epigynum 
much wider than long (Fig. 510); 
GentralvAmerica 204. 220s craigae 

Area of sculpturing of epigynum 
square (Fig. 54); Puerto Rico ... hamata 

Median lobe a septum about twice as 
long as wide (Figs. 153, 172) ............... 99 

Median lobe at most only slightly 
longer than wide (Figs. 211, 236) . 104 

Distinct bordered depressions to side 
of median lobe (Figs. 153, 172) 

Epigynum without such depressions 
Length of stalk of median lobe equal 

to length of posterior bulge (Fig. 
153) sBolivias aa ores chulumani 

Septum longer than length of distal 
bulge (Fig. 172); Ecuador ........ banos 

Sclerotized epigynal area extending 
posterior from genital groove (Fig. 
61); southeastern Brazil 

Sclerotized epigynal area not extend- 
ing posterior of genital groove (Fig. 
449) .. aad 

Length Giiobelaboucemncone ‘width; 
posterior edge of lobe sclerotized 
(Fig. 449); Mato Grosso, Brazil ........ 

. xavantina 

Length ‘of lobe ‘slightly more than 
twice its width, if close to twice its 
width, posterior edge of lobe not 

100 
101 

sicki 

102 

sclerotized (Figs. 65, 443) 00000. 103 
103(102). A depression on each side of lobe (Fig. 

65):|\Colombia = malkini 
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104(98). 

105(104). 

106(105). 

107(106). 

108(104). 

109(108). 

110(109). 

111(85). 

112(111). 

113(112). 

114(113). 

iLiltsx(i 2). 

116(115). 

111 

No depression on side of lobe (Fig. 
443); Trinidad to Amazon ...... aureola 

In ventral view a depression on each 
side of median lobe (Figs. 69, 149) 105 

In ventral view at most a slit on sae 
side of median lobe (Fig. 465)... 

Median lobe with stalk and nee 
sions not bordered laterally (Fig. 
149) \Colombiaye= sevillano 

Median lobe if stalked then depres- 
sions with lateral borders (Figs. 177, 
2:36) (ond Ho.) ee Rs cea 

Width of sculpturing of epigynum 
more than twice its length (Figs. 
NG. 2 1) SI rth ee ee re meee 

Width of sculpturing of epigynum 
about one and one-half times its 
length (Fig. 236); Puerto Rico yunque 

Width of septum less than half max- 
imum width of posterior lobe (Fig. 
lial) ere a _satulla 

Septum only, slightly ‘constricted (Fig. 
211) utcuyacu 

Median lobe subtriangular, widest 
posteriorly (Fig. 465); Colombia .... 

_ nuevagranada 
Median lobe otherwise (Fi igs. 69, 456) 109 

Median lobe wider anteriorly than 
posteriorly (Fig. 69); Hispaniola ...... 
Si Pe MON, BOM ss Ra a ee sabana 

Median lobe otherwise (Figs. 92, 456) 110 

Median lobe round and surrounded 
by distinct paired dark marks (Fig. 
456); Colombia ra valle 

Median lobe square, surrounding 
paired indistinct dark marks (Fig. 
92) <Chileee a tam alal 

Epigynum an indistinct depression 
containing a median longitudinal 
ridge or septum (Figs. 13, 437, 438); 

ATA ZO Teeter a re ee minuta 
Epigynum otherwise (Fig. 217, 701) 112 

Epigynum with a transverse ridge or 

barmt(Pig #217) vile. ie Se iS 
Epigynum otherwise 115 

Epigynum with three posterior lobes 
(Fig. 217); Venezuela ................... choroni 

Epigynum otherwise; Ecuador ....... 114 

Two lobes posterior of transverse ridge 
(IGT 2375) pect oe eee ae tinajillas 

Transverse ridge on posterior margin 

of epigynum (Fig. 701) .... tungurahua 
Epigynum with a pair of posterior 

lobes and a flat median sclerite bor- 
dered anteriorly and on sides (Fig. 
97) BE CUAC 0 ree plana 

Epigynum otherwise (Figs. 101, 129, 
OO) yes a eS te eal Se 116 

Epigynum with median lobe longer 



Bulletin Museum of Comparative Zoology, Vol. 151, No. 3 112 

than wide and constricted anterior- 
ly (Fig. 101); Hispaniola _... maculata 

~ Epigynum otherwise Bene 117 
117(116). Transverse anterior margin of lobe 

indented (Figs. 129, 380) ... = ATS 
- Anterior margin of lobe entire (Fig. 

461) _.... 19 

118(117). Median lobe with an eaeaea lateral 
arm extending into a framed open- 
ing (Fig. 129); Colombia _.... donachui 

~ Median lobe without such arms (Fig. 
390) peng seem eee sztolemani 

119(117). Median lobe with lateral arms and 

surrounded by paired dark patches 
(Fig. 461); Colombia ........ antonio 

Median lobe otherwise 120 

20(119). Median lobe surrounded anterior and 
on sides by secondary lobes (Fig. 
SO) SRuentOanCOness ee jayuyensis 

Median lobe not so surrounded 121 
121(120). Median lobe with anterior half wider 

than posterior half and with a me- 
dian posterior indentation (Fig. 
122); Colombia 2... .. keyserlingi 

= Median lobe otherwise 122 

122(121). In posterior view median plate with 

a pair of indentations (Fig. 76); 
Cuba, Jamaica oo. linguiformis 

- In posterior view median plate oth- 
erwise (Figs. 87, 136) cece 123 

123(122). Epigynum with a transverse anterior 

median depression and median lobe 
square (Fig. 136); Colombia ... marta 

- Epigynum without such a depression 
and median lobe round (Fig. 87); 

Lesser Antilles 0000... _ guadeloupensis 

KEY TO MALES 

13 Palpal femur with distal end swollen 
(Figs. 228,729). 2 

~ Distal end of palpal femur not swollen ...... ) 
2 (1). Paracymbium very large, sclerotized as 

in Figs. 729, 730; Venezuela ... churitepui 

- Paracymbium small (Figs. 229, 230); 
northern Colombia 20.00.0000. carmelo 

3 (1). Length of palpal tibia equal to its width 
(Fig. 535) . Ss Bet 4 

Palpal tibia distinctly longer than wide 16 

4 (3). Lower prong of paracymbium small in 
ventral view (Figs. 518, 728) 0. a5) 

- Lower prong of paracymbium same size 

as upper prong, in ventral view (Figs. 

|S to 19 9 6) eee ate en eae ee ee 8 
5 (4). Upper prong of paracy mbium triangu- 

lar, longer than wide, as seen in ven- 

6 (5). 

tral view (Fig. 716); Central America, 
@olomibiaiv sees eee alajuela 

Upper prong otherwise 
Paracymbium as in Figures 83, 84; con- 

ductor with a projecting point (Fig. 
83); Puerto Rico 22 jayuyensis 

Paracymbium otherwise (Figs. 513, 723); 

conductor without projecting point 
(Figs. 514, 724); Central America é 

Cymbial apophysis pointed, longer than 
wide in ventral view (Fig. 513); Cen- 
tral"Americacs.8 ue craigae 

Cymbial apophysis as in Figures 723, 
724; Central America heredia 

Lower prong of median apophysis dou- 
ble as seen in ventral view (Figs. 16, 
Byte POIOIo)y, 1010) 8) New eae ae eel 9 

Lower prong of median apophysis single 
as seen in ventral view (Figs. 689, 697) 

Lower double point longer than upper 
in ventral view; upper point bent 

“down” (Figs. 566, 567); Central 

America, Colombia ......... cee alboguttata 
Lower double point shorter than upper 

in ventral view; upper point straight 
or bent “up” (Figs. 535, 559) 

Upper double point bent “up” (Figs. 535, 
536); Central America to Amazon area 
Fe hi 8 age Re conde a flava 

Upper double point straight (Figs. ae 
559, 560); Colombia to Peru guttata 

Lower prong narrow in ventral view, 
length more than three times width at 
middle (Figs. 118,495) 12 

Lower prong thick, length no more than 
twice width at middle (Figs. 672, 689) 13 

. Lower prong evenly tapering to a point 
(Fig. 119); embolus hidden in ventral 
view (Fig. 118); Central America ...... 

PORNO, cin eth nuboso 
Lower prong with parallel sides in ven- 

tral view, pointed only at tip (Fig. 
495); southeastern Brazil ludibunda 

. Lower prong with tip pointing “down” 
(Figs. 689, 690); Colombia _.. calima 

Lower prong straight... 8 14 
. Coil of embolus and conductor narrow- 

er than tegulum (Fig. 672); paracym- 
bium as in Figures 672, 673; Central 
YoNi Y=) UGE seer oper nie eee universitaria 

Coil of embolus and conductor equal to 
or wider than tegulum (Figs. 633, 697) 15 

. Palpus as in Figures 697, 698; Brazil, 
| eo) 5 RR ats RSME a MN ced Oe See NP opulenta 

Palpus as in Figures 633, 634; Lesser 
FN | | (eee ea a cee eugeni 

Palpal tibia more than one and a half 
times length of palpal cymbium (Figs. 
125, 126); Colombia keyserlingi 
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@ cornuta 

v hamata : E A 
fuscolimbata A jayuyensis © 

2. 
guadeloupensis ¥ finguiformis Mt < 

4 nuboso A malkini 
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Palpal tibia no more than one and a 
quarter times ee of palpal cym- 
bium .. ey 

3). Cy mbium with narrow spur at base; spur 
length more than 3 times width (Figs. 
286, 446, 453) . Bale eo ae 218 

Cymbium w ithout spur or ‘spur “other- 
Wise . 20 

. Palpal tibia shorter than ¢ cy -ymbium (Fig. 
286); Colombia cc ccescseeeenee kochalkai 

Palpal tibia as long as or longer than 
cymbium (Figs. 445, 452) 0 19 

. Palpus as in Figures 445, 446; Trinidad 
to lower AMAZON neces aureola 

Palpus as in Figures 452, 453; Mato 
(GTOssOs Diaz eee eee xavantina 

. Coil of conductor and embolus much 

wider and longer than tegulum (Figs. 
708, 709); Bolivia, ?Colombia bolivia 

Coil of conductor and embolus smaller 
than tegulum 

. Conductor heavily sclerotized, opaque; 
embolus short, at most three quarters 
of coil; upper prong of paracymbium 
with narrow neck and longer head 
(Ca) Sie ae Ae 22 

Conductor transparent; embolus as long 
as at least 1 complete coil; upper prong 
of paracymbium not so stalked (Figs. 
GIG) seen he ete nl Cee ee ee 34 

. Embolus long, describing at least three 
quarters of a coil (Figs. 278, 279); 
eastern Colombia on pilimbala 

Embolus short or describing small coil 
(Figs. 360, 871) occ teeeeetteennnnee 23 

. Conductor short, club-shaped in ventral 

View (bigs; SGOMS (il!) ieee ee 24 

Conductor longer and of different shape 
GEO SiS 2S cp 3 OA) eres ere ee eres . 25 

. Conductor small compared to area of 
tegulum visible in ventral view (Fig. 
FW Fa (XC6) bE: | 0) minza 

Conductor large compared to area of 
tegulum visible in ventral view (Figs. 
360, 361); Ecuador cuenca 

23). Conductor overhanging and covering 
distal portion of tegulum in ventral 
view (Figs. 328, 406) 30 

Conductor above or behind tegulum in 
ventral view (Figs. 298, 386, 432) 26 

. Tip of conductor with two points and a 
lobe (Fig. 887); Ecuador chica 

Tip of conductor otherwise 20.00.00 i, 
}). Tip of conductor with hook at distal end 

(Figs. 364, 365); northern Peru ............. 

ee eee ieee monticola 
Tip of conductor otherwise . 28 

. Tip of conductor curved “down” at dis- 
tal end (Fig. 430); Venezuela .... merida 

Tip of conductor otherwise 00 . 29 

. Tip of conductor curved “up” at distal 
end (Fig. 299); Central America ....... bella 

Tip of conductor rounded (Figs. 432- 
434); Pern 22 eee huanuco 

. Terminal apophysis with small spur; dis- 
tal end of conductor three-partite and 
with 90° angle (Figs. 399-401); Ec- 
wador 22. Ea aee AORN RT DN AT luisi 

Terminal apophysis and conductor oth- 
ET W_LS@ oer se ere a rate ee 31 

. Conductor projecting and with S-shaped 
tip (Fig. 419); Ecuador 0. troya 

Conductor otherwise ..cccccccceecnnennneene 32 
. Terminal apophysis of irregular shape 

in lateral view (Fig. 427); Colombia . 
ne eo ee purace 

Terminal apophysis subtriangular in lat- 
eral view (Figs. 329, 407) 0. 33 

. Palpus as in Figures 406-408 with con- 
ductor relatively small; Ecuador ..... allija 

Palpus as in Figures 328-333 with con- 
ductor relatively large; Central Amer- 
iea to Pert 22 zelotypa 

_ Distal end of conductor expanded in 
ventral view of palpus (Figs. 199, 213) 35 

Conductor otherwise 00000 36 
. Cymbium with large apophysis (Figs. 

199, 200); Bolivia cue lapazensis 
Cymbium with only small apophysis 

(Figs. 213, 214); Peru Ww. utcuyacu 

. Coil of conductor and embolus wider 
than tegulum in ventral view (Fig. 
197); Colombia saladito 

Coil of conductor and embolus as wide 
or narrower than width of tegulum in 
ventral view (Fig. 506) 0. Si 

. Paracymbium with 3 narrow arms in 
lateral view (Fig. 507); Colombia ....... 
ERRNO toh en AE wu... unicolor 

Paracymbum otherwise cence 38 

. Conductor and embolus coil almost as 

wide as tegulum in ventral view (Figs. 
2S O24) mene ae <1. ed Oe, Se 39 

Conductor and embolus coil at most two- 
thirds width of tegulum (Figs. 111, 
121 6 0) Pio ete SESAME ee HE ance Pree ee 46 

. Paracymbium with 2 prongs in ventral 
view (Higs, 622; 624)) 20 40 

Paracymbium without lower prong in 
ventral view (Figs. 528, 616) 00000... 4] 

. Paracymbium with 2 arms (Fig. 622); 
Souther bravzil 2.52 ee cambara 

Paracymbium as in Figures 624, 625; 

| ais) a) Wien acne ai Bek Dee an ume need a ramon 

. Paracymbium in lateral view with me- 
dian prong as in Figure 617; Mexico 
ee ee chipinque 

Paracymbium otherwise 42 

. A tooth at base of cymbium as seen in 



lateral view (Figs. 529, 575) 43 
Ralpusjotherwisers= sare ee tk: 44 

. Palpus as in Figures 528, 529; Colombia, 

HCuad Ort eee eee oe nigrovittata 
Palpus as in aig 574, 575; south- 

eastern Brazil .. _ boraceia 
. Paracymbium with a dorsal lobe facing 

cymbial apophysis (Fig. 627); Colom- 
Dict Reece PR A es aoe columbicola 

Paracymbium with lobe at base point- 
TNE MPO LO Xanaa all yar ewe ee eee Ae 45 

. Length of first patella and tibia about 
twice carapace width; Mexico, Cen- 
tral America . _ brevipes 

Length of first patella and tibia 4 times 
carapace width; Mexico puebla 

. Paracymbium length longer than com- 
bined height of tegulum, conductor 
and embolus (Fig. 45); Hispaniola 
ee cornuta 

Paracymbium much smaller Ae 132, 
SA ONT) ace Seid Metron eA oA Whi tw Re 47 

. Paracymbium in lateral view with 3 
prongs (Figs. 133, 268); Colombia 48 

Paracymbium otherwise 49 
. Palpus as in Figures 267, 268 huila 

Palpus as in Figures 132, 138 ........ donachui 

. Paracymbium seen in ventral view with 
2eprongs (Figs, 1239) eee oO 

Paracymbium otherwise ern ed 52 
“Lower” prong longer than “upper” 

(Figs Met?) "Cuba Se Sdistincta 
“Lower” prong shorter than “upper” 
(Gi gssavAlkS 239) coe ls A eee ane 51 

. Palpus as in Figures 239, 240; Puerto 
RICO Biced 2 AMRIT £ ee aie yunque 

Palpus as in Figures 71, 72; southeastern 

Brazil .. .. raripila 
. Cymbial apophysis ‘only < a tubercle or a 

swelling in lateral view (Figs. 146, 232) 53 

Cymbiumvotherwise = 55 
. Conductor seeming biforked in ventral 

view (Fig. 145); Colombia ... nigroventris 

Conductor withisingle) tip) 2 2 a 54 

. Paracymbium as in Figures 231, 232; 

southermebrazill, 22 eee sss eee aramba 
Paracymbium as in Figures 190, 191; 

GentraleAmerica, =e boquete 
. Cymbium with two teeth as in Figure 

ES 4 sR erupt. 5 Lo 20... panne RON, lepida 
Cymbium otherwise eee 256 

. Paracymbium complex, heavy structure 
as in Figures 599, 600; Mexico, Cen- 
tall MANE rl Cape ee ee poas 

Paracymbium otherwise 57 

. In lateral view a lower prong pointing 
dorsally (Fig. 553); Colombia .... cebolleta 

In lateral view lower prong pointing 
ventrallya(Higs 58) 105) ee 58 
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58(57). Paracymbium with slender ventral prong 
(Figs. 104, 105); Hispaniola maculata 

- Paracymbium with heavy ventral prong 
(Figs. 57, 58); Puerto Rico hamata 

Chrysometa pecki new species 
Figures 23-26; Map 2 

Holotype. Female holotype with three female para- 
types from Drip Cave, 2.5 km SSE of Stewart Town, 
Trelawny Parish, Jamaica, 2 April 1968 (S. Peck, 
A. Fiske, AMNH). The species is named after the 
collector. 

Description. Female. Carapace orange, 
head black except on sides, with black area 
narrowing to a point on thoracic depres- 
sion; chelicerae dark brown. Sternum yel- 
low, sides black; legs orange with contrast- 
ing black rings. Dorsum of abdomen black 
with spots left free of pigment; sides black; 
venter black with central light area and 
longitudinal light lines on each side. An- 
terior median eyes very large. Secondary 
eyes equal to 0.7 diameters of anterior 
median eyes. Anterior median eyes 0.3 di- 
ameters apart, 0.4 from laterals; posterior 

median eyes 0.4 diameters apart, their di- 
ameter from laterals. Clypeus height equal 
to 0.3 diameters of anterior median eye. 
Abdomen subspherical. Total length, 6.6 
mm. Carapace, 3.0 mm long, 2.3 mm 

wide. First femur, 3.5 mm; patella and 
tibia, 4.5 mm; metatarsus, 3.1 mm; tarsus, 

1.2 mm. Second patella and tibia, 3.6 mm; 
third, 1.7 mm; fourth, 2.7 mm. 

Variation. Individual from Hardwar 
Gap is lighter, with smaller black dorsal 
spots than holotype. 

Diagnosis. The shape of epigynum, its 
smooth venter, and sculptured posterior 
(Figs. 25, 26) easily separate this species 
from C. fuscolimbata and others. 

Paratypes. JAMAICA Hardwar Gap, 
Jan. 1966, 2 (R. Kern, AMNH). 

Chrysometa fuscolimbata (Archer), 
new combination 

Figures 27-31; Map 2 

Metargyra fuscolimbata Archer, 1958: 5, fig. 10. Fe- 
male holotype from Hardwar Gap, 1,600 m, Port- 
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land Parish, Jamaica (AMNH), examined. Brig- 

noli, 1983: 230. 

Description. Female. Carapace yellow 
with brown marks (Fig. 31); chelicerae, 
labium, endites orange-brown; sternum 
orange, sides darker brown. Legs yellow, 
with contrasting brown rings. Dorsum of 
abdomen with pattern of black spots on 
brown and only few widely scattered sil- 
ver spots (Fig. 31); venter with trapezoidal 
light mark, narrower in front than behind, 
containing silver spots surrounded by black 
patches. Secondary eyes equal to 0.7 di- 
ameters of anterior medians. Anterior me- 

dian eyes 0.6 diameters apart, 0.7 diam- 
eters from laterals. Posterior median eyes 
0.7 diameters apart, 1.4 diameters from 
laterals. Clypeus height equal to 0.4 di- 
ameters of anterior median eyes. Abdo- 
men subspherical. Total length, 7.5 mm. 
Carapace, 3.4 mm long, 2.5 mm wide. 
First femur, 4.3 mm; patella and tibia, 5.2 
mm; metatarsus, 3.9 mm; tarsus, 1.5 mm. 
Second patella and tibia, 4.0 mm; third, 
1.9 mm; fourth, 3.1 mm. 

Diagnosis. The wide transverse bar of 
the epigynum and paired median poste- 
rior notches (Fig. 29), and two parallel 
grooves in posterior view (Fig. 30) sepa- 
rate this species from C. pecki. 

Record. JAMAICA Main Range, Blue 
Mountains, 1,600-2,300 m, 17-19 Aug. 
1934, 2 (P. J. Darlington, MCZ). 

Chrysometa yungas new species 
Figures 32-36; Map 2 

Holotype. Female holotype and immature male 
paratype from Chulumani, 1,700 m, Yungas, Dpto. 

La Paz, Bolivia, 17-25 Dec. 1955 (L. Pena, IRSNB). 

The specific name is a noun in apposition after the 
locality. 
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Description. Female. Carapace orange- 
white with dusky patch in center, black 
between anterior median eyes; sternum 

dark brown; legs orange. Dorsum of ab- 
domen with tiny silver spots about their 
diameter apart; venter with transverse 
black mark, black on sides and around 
spinnerets (Fig. 36). Eyes subequal in size. 
Anterior median eyes slightly less than 
their diameter apart, their diameter from 
laterals. Posterior median eyes 1.5 diam- 
eters apart, slightly more than their di- 
ameter from laterals. Legs long. Abdomen 
oval. Total length, 4.2 mm. Carapace, 1.6 
mm long, 1.4 mm wide. First femur, 6.3 
mm; patella and tibia, 5.7 mm; metatar- 
sus, 6.4 mm; tarsus, 1.1 mm. Second pa- 

tella and tibia, 2.9 mm, third, 1.2 mm; 
fourth, 1.8 mm. 

Diagnosis. This species is distinguished 
from all others by having a gap on the 
posterior side of the transverse oval 
depression in ventral view of the epigy- 
num (Fig. 34). 

Chrysometa duida new species 
Figures 37-40; Map 2 

Holotype. Female from Cerro Duida, savanna hill, 
Est. Amazonas, Venezuela (G. Tate, AMNH). The 

specific name is a noun in apposition after the lo- 
cality. 

Description. Female. Carapace orange, 
dusky on margin of thorax; sternum black 
grading to orange in center; legs orange 
with indistinct dusky rings. Dorsum of ab- 
domen with large silver spots, black 
patches on each shoulder grading into 
posterior band of black transverse marks. 
Venter with square median black patch; 
no distinct light lines. Anterior lateral eyes, 

Figures 23-26. Chrysometa peckin. sp., epigynum. 23. Dorsal, cleared. 24. Ventral, cleared. 25. Ventral. 26. Posterior. 

Figures 27-31. 
31. Female. 

C. fuscolimbata (Archer). 27-31. Epigynum. 27. Dorsal, cleared. 28. Ventral, cleared. 29. Ventral. 30. Posterior. 

Figures 32-36. C. yungas n. sp. 32-35. Epigynum. 32. Dorsal, cleared. 33. Ventral, cleared. 34. Ventral. 35. Posterior. 36. 
Abdomen, ventral. 

Figures 37-40. C. duidan. sp., epigynum. 37. Dorsal, cleared. 38. Ventral, cleared. 39. Ventral. 40. Posterior. 
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Sam 
y 

Figures 41-46. C. cornuta (Bryant). 41-44. Epigynum. 41. Dorsal, cleared. 42. Ventral, cleared. 43. Ventral. 44. Posterior. 45, 
46. Male left palpus. 45. Ventral. 46. Lateral. 

Scale lines. 0.1 mm, except Figures 31, 36, 1.0 mm. 
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posterior median eyes equal to 1.3 diam- 
eters of anterior medians; posterior lateral 
eyes 1.2 diameters of anterior median eyes. 
Anterior median eyes slightly less than 
their diameter apart, their diameter from 
laterals. Posterior median eyes slightly less 
than their diameter apart, same distance 
from laterals. Abdomen oval, spherical 
anterior half, pointed posteriorly. Total 
length, 3.0 mm. Carapace, 1.2 mm long, 
1.0 mm wide. First femur, 1.7 mm; pa- 
tella and tibia, 1.9 mm; metatarsus, 1.6 
mm; tarsus, 0.7 mm. Second patella and 
tibia, 1.3 mm; third, 0.7 mm; fourth, 1.0 
mm. 

Diagnosis. The venter of the epigy- 
num, showing only a pair of posterior 
points (Fig. 39), and the curved, pointed 
lateral lobes in posterior view (Fig. 40) 
separate this species from others. 

Chrysometa cornuta (Bryant), 
new combination 

Figures 41-46; Map 2 

Pseudometa cornuta Bryant, 1945: 392, figs. 26-28, 
2, 6. Male holotype, female paratype from Loma 
Vieja, Cordillera Central, south of Constanza, 6,000’ 

[2,000 m], Dominican Republic (MCZ), examined. 

Capichameta cornuta:—Brignoli, 1983: 227. 

Description. Female. Carapace, ster- 
num orange-yellow. Legs orange-yellow, 
ends of articles brown. Abdomen orange- 
yellow, without marks. Eyes subequal in 
size. Anterior median eyes 0.8 diameters 
apart, their diameter from laterals. Pos- 
terior median eyes slightly more than their 
diameter apart, the same distance from 
laterals. Total length, 4.5 mm. Carapace, 
1.6 mm long, 1.2 mm wide. First femur, 
2.2 mm; patella and tibia, 2.7 mm; meta- 
tarsus, 2.0 mm; tarsus, 0.9 mm. Second 
patella and tibia, 1.9 mm; third, 0.9 mm; 
fourth, 1.4 mm. 

Male. Carapace with gray chevron on 
thorax, otherwise colored like female. Eyes 
subequal in size. Anterior median eyes 
their diameter apart, 1.3 diameters from 
laterals. Posterior median eyes their di- 
ameter apart, 1.5 diameters from laterals. 
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Abdomen suboval. Total length, 3.4 mm. 
Carapace, 1.6 mm long, 1.2 mm wide. 
First femur, 2.7 mm; patella and tibia, 3.2 
mm; metatarsus, 2.9 mm; tarsus, 1.1 mm. 
Second patella and tibia, 2.2 mm; third, 
0.9 mm; fourth, 1.4 mm. 

Diagnosis. The epigynum, unlike that 
of C. saramacca, has a dark patch on each 
side of the light field (Fig. 43). The male 
differs from others in having the distinct 
paracymbium swollen at the middle (Figs. 
45, 46). 

Chrysometa saramacca new species 
Figures 47-51; Map 2 

Holotype. Female holotype from Voltzberg-Raleigh- 
vallen Nature Reserve, Saramacca Prov., Surinam, 

[04°32'N, 56°32’W], Feb. 1982 (D. Smith Trail, 

MCZ). The specific name is a noun in apposition 
after the type locality. 

Description. Female. Carapace yellow 
with black marks (Fig. 51); chelicerae yel- 
low with basal black spot. Endites black 
proximally, with yellow sides; sternum 
black with five yellow patches anteriorly. 
Legs yellow, with contrasting narrow black 
rings. Dorsum of abdomen white with in- 
distinct black marks anteriorly; venter with 
square black area, with longitudinal white 
line on each side, black patch on each side 
of epigynum and black ring around spin- 
nerets. Carapace narrow in front. Second- 
ary eyes equal to 0.4 diameters of anterior 
medians. Anterior median eyes almost 
touching, 0.3 diameters from laterals. Pos- 
terior median eyes 1.2 diameters apart, 
same distance from laterals. Abdomen 
oval. Total 4.4 mm. Carapace, 1.7 mm 
long, 1.2 mm wide. First femur, 2.3 mm, 
patella and tibia, 2.5 mm; metatarsus, 1.7 
mm; tarsus, 0.9 mm. Second patella and 
tibia, 2.1 mm; third, 1.0 mm; fourth, 1.5 
mm. 

Variation. Total length varied from 3.0 
to 4.4 mm among specimens from the type 
locality. 

Diagnosis. The unique narrow head 
with large anterior median eyes raises a 
question whether this species is a Chry- 



someta. It resembles species of Dolicho- 
gnatha but, unlike Dolichognatha, has the 
posterior median eyes separated and lacks 
tubercles on the abdomen. It differs from 
C. cornuta by lacking a dark patch on 
each side of the light field of the epigy- 
num (Fig. 49). 

Natural History, Distribution. Low 

forest, Venezuela, Surinam, Amazonian 
Peru (Map 2). 

Paratypes. VENEZUELA Est. Bolivar: 
38 km E Ciudad Bolivar, 19 March 1982, 
2 (G. F., J. F. Hevel, USNM). PERU Dpto. 
Huanuco: Monson Vall., Tingo Maria, 26 
Oct. 1954, 2 (E. S. Ross, E. I. Schlinger, 
CAS). 

Chrysometa hamata (Bryant) 
new combination 

Figures 52-58; Map 2 

Pseudometa hamata Bryant, 1942: 3, figs. 6, 8, 9, 2, 
é. Male holotype, 3 female, one immature para- 
types from El Yunque, 3,000 ft. [1,000 m], Puerto 
Rico (MCZ), examined. 

Capichameta hamata:—Brignoli, 1983: 227. 

Note. Bryant’s (1942) figure 8 is upside 
down. 

Description. Female. Carapace orange- 
yellow, head darker, with dusky patch in 
thoracic region. Chelicerae dark. Sternum 
light orange-yellow. Legs with dark rings. 
Dorsum of abdomen with indistinct pat- 
tern (Fig. 56); venter with dark band be- 
tween epigynum and spinnerets, bordered 
on each side by a white line. Anterior lat- 
eral eyes 0.8 diameters of anterior medi- 
ans; posterior median eyes 0.8 diameters; 
posterior lateral eyes 0.6 diameters of an- 
terior medians. Anterior median eyes 0.5 
diameters apart, 0.7 from laterals; poste- 
rior median eyes 0.5 diameters apart, their 
diameter from laterals. Abdomen  sub- 
spherical (Fig. 56). Total length 6.0 mm. 
Carapace, 2.3 mm long, 1.9 mm wide. 
First femur, 2.9 mm; patella and tibia, 3.7 
mm; metatarsus, 2.4 mm; tarsus, 1.1 mm. 

Second patella and tibia, 2.7 mm; third, 
1.4 mm; fourth, 2.2 mm. 

Male. Coloration, eyes like female. An- 
terior median eyes 0.5 diameters apart, 
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0.5 diameters from laterals. Posterior me- 
dian eyes 0.5 diameters apart, their di- 
ameter from laterals. Total length, 4.3 mm. 
Carapace, 2.2 mm long, 1.8 mm wide. 
First femur, 3.8 mm; patella and tibia, 4.8 
mm; metatarsus, 3.9 mm; tarsus, 1.2 mm. 

Second patella and tibia, 3.7 mm; third, 
1.4 mm; fourth, 2.2 mm. 

Variation. Females vary in total length 
from 3.5 to 6.0 mm, males from 3.1 to 4.3 
mm. 

Diagnosis. The female differs from oth- 
er species by having a median lobe bear- 
ing a keel in ventral view of the epigynum 
(Fig. 54). The male can be separated from 
C. cornuta by the smaller sized, more 
“horizontally” placed paracymbium (Figs. 
Dil oo)e 

Natural History, Distribution. Found 
in intermediate elevation forest in Puerto 
Rico (Map 2). 

Records. PUERTO RICO Adjuntas, 
June 1915, @ (A. Petrunkevitch, AMNH); 
El Yunque Nat'l. For., 4 Nov. 1971, 2 (J. 
Carico, JC); Luquillo For., Municipio de 
Naguabo, 30 Aug. 1980, 39, 3 (J. Codding- 
ton, MCZ). 

Chrysometa sicki new species 
Figures 59-62; Map 2 

Holotype. Female holotype with two juvenile para- 
types from Teresopolis, 1,000 m, Est. Rio de Ja- 
neiro, Brazil, bamboo undergrowth, March 1946 
(H. Sick, AMNH). This species is named after the 
collector. 

Description. Female. Carapace, legs 
yellow; sternum yellow, dusky posteriorly. 
Dorsum of abdomen with white pigment 
spots, posteriorly with transverse dusky 
marks; venter with gray patch between 
epigynum and spinnerets. Lateral eyes 
equal to 1.2 diameters of anterior medi- 
ans; posterior median eyes equal to 1.4 
diameters of anterior median eyes. Ante- 
rior median eyes slightly less than their 
diameter apart, their diameter from lat- 
erals. Posterior median eyes 0.6 diameters 
apart, 0.8 diameters from laterals. Abdo- 
men oval. Total length, 2.8 mm. Cara- 
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pace, 1.4 mm long, 0.9 mm wide. First 
femur, 1.8 mm; patella and tibia, 2.0 mm; 
metatarsus, 1.6 mm; tarsus, 0.8 mm. Sec- 
ond patella and tibia, 1.6 mm; third, 0.8 
mm; fourth, 1.2 mm. 

Note. This small specimen may be the 
female of Chrysometa voluptabilis (Key- 
serling). 

Diagnosis. This species is smaller than 
C. malkini, has a secondary posterior lobe 
on each side of the median septum of the 
epigynum, and lacks a dark sclerotized 
patch on each side of the median septum 
(Fig. 61). 

Chrysometa malkini new species 
Figures 63-66; Map 2 

Holotype. Female from Paramo Puracé, 15 km E of 
Puracé, 3,000 m, Dept. Cauca, Colombia, beating 

foliage, 20 Oct. 1968 (B. Malkin, AMNH). The 
species is named after the collector. 

Description. Female. Carapace orange 

with symmetrical dark reticulations and 
light spot above thoracic depression; ster- 
num dark brown; legs yellow-orange, in- 
distinctly ringed. Dorsum of abdomen 
with large silver spots absent in midline, 
black marks on shoulders; posteriorly with 
transverse bars forming a median black 
band. Venter dusky with a fine line of sil- 
ver spots on each side. Lateral eyes equal 
to 1.5 diameters of anterior medians; pos- 
terior medians equal to 1.6 diameters of 
anterior median eyes. Anterior median 
eyes 1.3 diameters apart, two diameters 
from laterals. Posterior median eyes 
slightly less than their diameter apart, 1.2 
diameters from laterals. Abdomen sub- 
spherical, slighty longer than wide, with 
shoulder humps. Total length, 4.2 mm. 

Figures 47-51. 
Posterior. 51. Female. 

Figures 52-58. 

Female. 57, 58. Left male palpus. 57. Ventral. 58. Lateral. 

Figures 59-62. 
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Carapace, 1.6 mm long, 1.2 mm wide. 
First femur, 2.3 mm; patella and tibia, 2.7 
mm; metatarsus, 2.3 mm; tarsus, 0.9 mm. 
Second patella and tibia, 1.7 mm; third, 
0.9 mm; fourth, 1.4 mm. 

Diagnosis. Chrysometa malkini is larg- 
er than C. sicki and has a dark sclerotized 
patch on each side of the median septum 
(Fig. 65) of the epigynum. 

Chrysometa sabana new species 
Figures 67-70; Map 2 

Holotype. Female holotype with one female para- 
type from forest between Hato Mayor and Sabana 
de la Mar, Dominican Republic, 20 July 1935 (W. 

G. Hassler, AMNH). The specific name is a noun 

in apposition after the locality. 

Description. Female. Carapace, ster- 
num orange; legs orange with black spots. 
Dorsum of abdomen with white pigment 
spots and black spots, posterior half with 
longitudinal dark band widest in front; 
venter black with longitudinal line of 
white spots on each side, and transverse 
white line in front of spinnerets. Eyes sub- 
equal in size. Anterior median eyes 0.6 
diameters apart, their diameter from lat- 
erals. Posterior median eyes 0.5 diameters 
apart, their diameter from laterals. Ab- 
domen subspherical.Total length, 6.0 mm. 
Carapace, 2.9 mm long, 2.1 mm wide. 
First femur, 3.4 mm; patella and tibia, 4.2 
mm; metatarsus, 3.2 mm; tarsus, 1.1 mm. 
Second patella and tibia, 3.2 mm; third, 
1.7 mm; foruth, 2.5 mm. 

Diagnosis. The median septum of the 
epigynum is round and, unlike that of C. 
keyserlingi, lacks an anterior lip (Fig. 69). 
In posterior view the septum has a con- 
striction dorsally (Fig. 70). 

— 

Chrysometa saramacca n. sp. 47-50. Epigynum. 47. Dorsal, cleared. 48. Ventral, cleared. 49. Ventral. 50. 

C. hamata (Bryant). 52-55. Epigynum. 52. Dorsal, cleared. 53. Ventral, cleared. 54. Ventral. 55. Posterior. 56. 

C. sickin. sp., epigynum. 59. Posterodorsal, cleared. 60. Anteroventral, cleared. 61. Ventral. 62. Posterior. 
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Figures 63-66. C. malkinin. sp., epigynum. 63. Dorsal, cleared. 64. Ventral, cleared. 65. Ventral. 66. Posterior. 

Figures 67-70. C. sabanan. sp., epigynum. 67. Dorsal, cleared. 68. Ventral, cleared. 69. Ventral. 70. Posterior. 

Figures 71,72. C. raripila (Keyserling), male palpus. 71. Ventral. 72. Lateral. 

Scale lines. 0.1 mm, except Figures 51, 56, 1.0 mm. 
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Chrysometa raripila (Keyserling), 
new combination 

Figures 71, 72; Map 2 

Argyroepeira raripila Keyserling, 1893: 354. pl. 18, 
fig. 261, 6. Male from Fazenda Calvarion near Rio 
de Janeiro, Brazil (BMNH), examined. 

Meta raripila:—Roewer, 1942: 920. Bonnet, 1957: 
2797 (in part). Not Petrunkevitch, 1930: 339. 

Description. Male holotype. Carapace 
yellow-white with median brown band, 
narrow at thoracic depression and as wide 
as posterior median eyes in front. Sternum 
black. Legs yellow-white. Dorsum of ab- 
domen with posterior transverse dark 
marks; sides with some silver dots; venter 
with some black pigment. Eyes subequal 
in size. Anterior median eyes 0.6 diame- 
ters apart, their diameter from laterals. 
Posterior median eyes 0.8 diameters apart, 
their diameter from laterals. Total length 
3.0 mm. Carapace 1.7 mm long, 1.3 mm 
wide. First femur, 3.0 mm; patella and 
tibia, 3.7 mm; metatarsus, 3.2 mm; tarsus, 
1.0 mm. Second patella and tibia, 2.6 mm; 
third, 1.0 mm. 

Diagnosis. The T-shape of the para- 
cymbium (Fig. 72) distinguishes this male 
from others. 

Chrysometa linguiformis (Franganillo), 
new combination 

Figures 73-77; Map 2 

Meta linguiformis Franganillo, 1930: 20. Six females 
from Sierra Maestra, Cuba, lost. Franganillo, 1936: 
94, fig. 47, 9. Bonnet, 1957: 2787. 

Pseudometa linguiformis:—Bryant, 1940: 353, fig. 
128, 2. 

Capichameta linguiformis:—Brignoli, 1983: 227. 

Description. Female from Jamaica. 
Carapace yellow with black marks (Fig. 
77); sternum yellow; legs yellow with black 
spots, fused on underside of first and sec- 
ond femora into longitudinal lines. Dor- 
sum of abdomen gray with black marks 
and indistinct white spots; venter black 
with white line on each side. Eyes sub- 
equal in size. Anterior median eyes slight- 
ly less than their diameter apart, slightly 
more than their diameter from laterals. 
Posterior median eyes their diameter 
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apart, 1.5 diameters from laterals. Abdo- 
men oval. Total length, 4.2 mm. Cara- 
pace, 1.8 mm long, 1.5 mm wide. First 
femur, 2.0 mm; patella and tibia, 2.7 mm; 
metatarsus, 2.1 mm, tarsus, 0.9 mm. Sec- 
ond patella and tibia, 1.9 mm; third, 1.1 
mm; fourth, 1.6 mm. 

Variation. Total length of females var- 
ies between 4.2 and 5.6 mm. 

Diagnosis. This species differs from C. 
jayuyensis by lacking a frame around the 
median round knob in the epigynum (Fig. 
75) and differs from C. guadeloupensis by 
having in posterior view a constriction be- 
tween the knob and median plate (Fig. 
76). In C. guadeloupensis, the median 
plate is separate from the knob. 

Distribution. Cuba, Jamaica (Map 2). 
Records. CUBA Siboney, shrubs, 26 

June 1955, 29 (A. F. Archer, AMNH); Gran 
Piedra, 2 June 1955, 22, 29 June 1955, 9 
(A. F. Archer, AMNH); Pan de Palenque, 
Matanzas, 11 Aug. 1955, 39 (A. F. Archer, 

AMNH); Vega Alta, @ (P. Bermudez, 
CUC); San Jose, ? (MCZ). JAMAICA St. 
Ann's Parish: White River, E of Ocho 
Rios, coralline limestone, Jan. 1968, 2 (G. 
K. Reid, MCZ). 

Chrysometa jayuyensis (Petrunkevitch), 
new combination 

Figures 78-84; Map 2 

Meta raripila:—Petrunkevitch, 1930: 339, figs. 227- 
229, 4. Not raripila Keyserling. Misidentification. 

Meta jayuyensis Petrunkevitch, 1930: 343. Two fe- 
male syntypes from coffee plantation at Jayuya, 
18°12'N, 66°36’W, 1,150 m el. and one from Baya- 

mon, Puerto Rico (PMY), examined. Roewer, 1942: 

919. Bonnet, 1957: 2787. 

Description. Female. Carapace yellow- 
white with gray marks; sternum yellow- 
white; legs yellow-white with black spots 
on ventral side. Dorsum of abdomen yel- 
low-white with black marks (Fig. 82) and 
white pigment spots; venter with gray 
patch between epigynum and spinnerets, 
longitudinal gray line on each side with 
white pigment spots between. Anterior 
lateral eyes equal to diameter of anterior 
median eyes; posterior median eyes 1.2 



diameters; posterior lateral eyes 0.9 di- 
ameters of anterior median eyes. Anterior 
median eyes 0.8 diameters apart, their di- 
ameter from laterals. Posterior median 
eyes 0.8 diameters apart, slightly more 
than their diameter from laterals. Total 
length, 4.3 mm. Carapace, 1.9 mm long, 
1.4 mm wide. First femur, 2.2 mm; pa- 
tella and tibia, 2.7 mm; metatarsus, 2.0 
mm; tarsus, 0.9 mm. Second patella and 
tibia 2 amme: third, 1 Eanm- fourth, 1:7 
mm. 

Male. Coloration like female. Eyes sub- 
equal in size. Anterior median eyes slight- 
ly less than their diameter apart, slightly 
less than their diameter from laterals. Pos- 
terior median eyes 0.6 diameters apart, 
slightly more than their diameter from 
laterals. Clypeus height 0.7 diameters of 
anterior median eyes. First femora ven- 
trally with strong macrosetae on tubercles. 
Abdomen oval. Total length, 3.0 mm. 
Carapace, 1.6 mm long, 1.2 mm wide. 
First femur, 2.7 mm; patella and tibia, 3.1 
mm; metatarsus, 2.5 mm; tarsus, 0.8 mm. 

Second patella and tibia, 2.1 mm; third, 
0.8 mm; fourth, 1.3 mm. 

Variation. Females vary from 3.0 to 4.8 
mm total length, males 2.7 mm to 3.2 mm. 

Diagnosis. Females can be separated 
from C. linguiformis and C. guadelou- 
pensis by having the median knob of the 
epigynum framed by a fold anteriorly and 
having a swelling on each side posteriorly 
(Fig. 80). 

Natural History. Specimens were found 
in a coffee plantation at Jayuya. 

Records. PUERTO RICO Guainabo, 
Oct. 1925, 2 (A. Petrunkevitch, PMY); 
Mayaguez, University Farm, 21 Jan. 1962, 
9, 2 Feb. 1964, 6, Oct. 1964, 36 (A. M. 
Chickering, MCZ); Monte el Estado, Mar- 
icao, 9 Jan. 1964, 6 (A. M. Chickering, 
MCZ); Bosque Estatal, Maricao, July 1950, 
32 (A. F. Archer, AMNH); Vivevero de 
Catalina, Palmer, 17 Feb. 1961, 2 (A. M. 
Nadler, AMNH); Maricao, 13 Feb. 1961, 
6 (A. M. Nadler, AMNH); Cafetales, 600- 
700 m, Castaner, Cord. Central, 22 Aug. 
1957, 42 (A. F. Archer, AMNH); Salto 
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Collazo, betw. San Sebastian and Lares, 30 
July 1950, 6 (A. F. Archer, AMNH); Ai- 
boneto, | June 1915, 6 (A. Petrunkevitch, 
AMNH), Jayuya, ca. 1,000 m, 20-26 

March 1986, 62 (H. L. Levi, MCZ). 

Chrysometa guadeloupensis new species 
Figures 85-89; Map 2 

Holotype. Female holotype, one juvenile paratype in 
poor condition from Bains Jaunes, in high woods, 
Guadeloupe, Lesser Antilles, 15 Aug. 1925 (A. Pe- 
trunkevitch, PMY). The specific name is an adjec- 
tive after the type locality. 

Description. Female. Carapace yellow- 
white with brown head (Fig. 89); chelic- 
erae brown; sternum yellow-white; legs 
with dark rings. Dorsum of abdomen with 
paired brown marks (Fig. 89), lighter areas 
with white pigment spots; venter brown 
with pair of longitudinal light bands. Eyes 
subequal in size. Anterior median eyes 
slightly less than their diameter apart, 
slightly less than their diameter from lat- 
erals. Posterior median eyes slightly less 
than their diameter apart, their diameter 
from laterals. Abdomen spherical. Total 
length, 5.0 mm. Carapace, 2.4 mm long. 
First femur, 3.3 mm, patella and tibia, 4.0 
mm; metatarsus, 2.9 mm; tarsus, 1.2 mm. 
Second patella and tibia, 2.9 mm; third, 
1.5 mm; fourth, 2.2 mm. 

Diagnosis. This species differs from C. 
linguiformis by having the posterior me- 
dian plate of the epigynum separate from 
the median knob (Fig. 88). 

Chrysometa butamalal new species 
Figures 90-94; Map 2 

Holotype. Female from Butamalal, 1,100-1,300 m 
[37°54’S, 73°12'W, Prov. Arauco], Chile, 31 Jan. 
1954 (L. Pena, IRSNB). The specific name is a 
noun in apposition after the locality. 

Description. Female. Carapace light 
orange, head brown, brown area coming 
to a point on thorax, thoracic rim dusky; 
sternum dusky brown; legs light orange, 
indistinctly ringed. Dorsum of abdomen 
with paired silver spots anteriorly and 
paired black patches on orange-brown 
(Fig. 94); sides with scattered silver spots; 



126 

venter blackish with two longitudinal lines 
of silver spots. Eyes subequal in size. An- 
terior median eyes 0.7 diameters apart, 
0.8 diameters from laterals. Posterior me- 
dian eyes their diameter apart, same dis- 
tance from laterals. Abdomen oval. Total 
length, 5.0 mm. Carapace, 1.9 mm long, 
16 mm wide. First femur, 2.7 mm; pa- 
tella and tibia, 3.4 mm; metatarsus, 2.4 
mm; tarsus, 1.2 mm. Second patella and 
tibia, 2.5 mm; third, 1.8 mm; fourth, 1.9 
mm. 

Diagnosis. This species differs from the 
West Indian C. linguiformis, C. guade- 
loupensis and C. jayuyensis by having in 
ventral view the median knob anteriorly 
attached (Fig. 92) and by having in pos- 
terior view no constriction between knob 
and the median plate (Fig. 93). 

Chrysometa plana new species 
Figures 95-98; Map 2 

Holotype. Female from south of Cuenca, 2,500-2,800 
m el., Prov. Azuay, Ecuador, 15 March 1965 (L. 

Pena, MCZ). The specific name is an arbitrary 
combination of letters. 

Description. Female. Carapace orange- 
yellow, gray in middle; sternum black; legs 
orange-yellow. Dorsum of abdomen with 
white spots and a wide longitudinal black 
band on posterior half. Venter black with 
longitudinal line of silver spots on each 
side. Secondary eyes equal to 1.2 diame- 
ters of anterior median eyes. Anterior me- 
dian eyes their diameter apart, 1.4 diam- 
eters from laterals. Posterior median eyes 
slightly less than their diameter apart, 
slightly more than their diameter from 
laterals. Abdomen oval. Total length, 4.2 
mm. Carapace, 1.6 mm long, 1.2 mm 
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wide. First femur, 2.3 mm, patella and 
tibia, 2.9 mm; metatarsus, 2.5 mm; tarsus, 
1.0 mm. Second patella and tibia, 1.9 mm; 
third, 0.9 mm; fourth, 1.5 mm. 

Diagnosis. The ventral view of the 
epigynum, a flat plate with anterior and 
lateral lips and two posterior lobes (Fig. 
97), separates this species from others. 

Chrysometa maculata (Bryant), 
new combination 

Figures 99-105; Map 2 

Metargyra maculata Bryant, 1945: 388, fig. 15, 2. 
Female holotype from Ennery, Haiti (MCZ), ex- 
amined. Brignoli, 1983: 230 

Description. Female. Carapace, ster- 
num orange-yellow. Legs orange-yellow 
with dark spots on underside. Dorsum of 
abdomen with dark spots (Fig. 103); sides 
with indistinct spots; venter with indis- 
tinct dark mark on anterior half of area 
between epigynum and spinnerets. Ante- 
rior lateral eyes, posterior median eyes 
equal to diameter of anterior median eyes; 
posterior lateral eyes 0.8 diameters of an- 
terior median eyes. Anterior median eyes 
0.9 diameters apart, their diameter from 
laterals. Posterior median eyes 0.8 diam- 
eters apart, 1.2 diameters from laterals. 
Abdomen almost spherical. Total length, 
5.0 mm. Carapace, 2.7 mm long, 2.2 mm 
wide. First femur, 3.2 mm; patella and 
tibia, 4.1 mm; metatarsus, 2.9 mm; tarsus, 
1.2 mm. Second patella and tibia, 3.2 mm; 
third, 1.6 mm; fourth, 2.5 mm. 

Male. Coloration like female, except 
chelicerae dark brown. Eyes subequal in 
size. Anterior median eyes 0.9 diameters 
apart, 0.5 diameters from laterals. Poste- 
rior median eyes 0.5 diameters apart, their 

— 

Figures 73-77. Chrysometa linguiformis (Franganillo). 73-76. Epigynum. 73. Dorsal, cleared. 74. Ventral, cleared. 75. Ventral. 
76. Posterior. 77. Female. 

Figures 78-84. C. jayuyensis Petrunkevitch. 78-81. Epigynum. 78. Dorsal, cleared. 79. Ventral, cleared. 80. Ventral. 81. 
Posterior. 82. Female. 83, 84. Left male palpus. 83. Ventral. 84. Lateral. 

Figures 85-89. C. guadeloupensis n. sp. 85-88. Epigynum. 85. Dorsal, cleared. 86. Ventral, cleared. 87. Ventral. 88. Posterior. 
89. Female. 
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Figures 90-94. C. butamalaln. sp. 90-93. Epigynum. 90. Dorsal, cleared. 91. Ventral, cleared. 92. Ventral. 93. Posterior. 94. 
Female. 

Figures 95-98. C. planan. sp., epigynum. 95. Dorsal, cleared. 96. Ventral, cleared. 97. Ventral. 98. Posterior. 

Scale lines. 0.1 mm, except Figures 77, 82, 89, 94, 1.0 mm. 
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diameter from laterals. Legs with strong 
macrosetae and short, immovable black 
spines on underside. Total length, 4.4 mm. 
Carapace, 2.3 mm long, 1.9 mm wide. 
First femur, 4.2 mm; patella and tibia, 5.4 
mm, metatarsus, 4.2 mm; tarsus, 1.3 mm. 

Second patella and tibia, 4.1 mm, third, 
1.5 mm; fourth, 2.3 mm. 

Variation. Total length of females var- 
ied between 5.0 and 7.4 mm, of males 
between 4.4 and 5.8 mm. 

Diagnosis. Females differ from other 
species by the vase-shaped septum of the 
epigynum having openings anterior on the 
sides (Fig. 101). The male differs from 

others by the relatively wide tegulum (in 
ventral view, Fig. 104), the hook-shaped 
apophysis of the cymbium and the para- 
cymbium with a long, medially pointing 
“lower” prong (Figs. 104, 105). 

Records. DOMINICAN REPUBLIC 
Cord. Central, Constanza to Garabacoa, 
600-1,200 m, Aug. 1938, 2 (P. J. Darling- 
ton, MCZ); Loma Cibao, Cord. Central, 
La Vega, 1,200-1,700 m, 9 Aug. 1958, 9, 
6 (A. F. Archer, AMNH). HAITI 40 km 
from Aux Cayes, 600-1,000 m, 29 Aug. 
1935, 2, 6 (W. C. Hassler, AMNH). 

Chrysometa distincta (Bryant), 
new combination 

Figures 106-112; Map 2 

Pseudometa distincta Bryant, 1940: 352, figs. 121, 
127. Male holotype and female paratype from south 
side of Pico Turquino, 3,000-5,000 ft. [1,000—1,600 

m], Cuba (MCZ), examined. 

Capichameta distincta—Brignoli, 1983: 227. 

Note. Bryant (1940) fig. 127 is printed 
upside down. 

Description. Female. Carapace orange- 
yellow with black V-shaped mark (Fig. 
110). Sternum orange-yellow. Legs  or- 

Figures 99-105. 
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ange-yellow, ends of articles dark, first and 
second femora with black patches on an- 
terior. Dorsum of abdomen with paired 
gray marks and widely scattered silver 
spots; venter black between epigynum 
furrow and spinnerets, with black ring 
around spinnerets. Eyes subequal in size. 
Anterior median eyes 0.8 diameters apart, 
their diameter from laterals. Posterior me- 
dian eyes their diameter apart, their di- 
ameter from laterals. Abdomen ovoid. To- 
tal length, 3.6 mm. Carapace, 1.7 mm 
long, 1.3 mm wide. First femur, 1.6 mm; 
patella and tibia, 2.3 mm; metatarsus, 1.3 
mm; tarsus, 0.6 mm. Second patella and 
tibia, 1.7 mm;third, 1.1 mm: fourth, 14 
mm. 

Male. Color and structure like female. 
Total length, 2.6 mm. Carapace, 1.4 mm 
long, 1.0 mm wide. First femur, 1.8 mm, 
patella and tibia, 2.2 mm; metatarsus, 1.8 
mm; tarsus, 0.8 mm. Second patella and 
tibia, 1.7 mm; third, 0.9 mm; fourth, 1.2 
mm. 

Diagnosis. The triangular shape of the 
septum and transverse bar of the epigy- 
num (Fig. 108) and lobes on each side of 
the median plate in posterior view (Fig. 
109) distinguish females. The male palpus 
differs by the tightly coiled, relatively 
short embolus and a long, laterally point- 
ed “lower” prong of the paracymbium 
(Figs. 111, 112). 

Chrysometa nuboso new species 
Figures 113-119; Map 2 

Holotype. Male holotype and three female paratypes 
from Bosque Nuboso, Monteverde Cloud Forest 

Reserve, 580 m el., Prov. Puntarenas, Costa Rica, 

22 July 1979 (C. L. Craig, P. K. Klass, MCZ). The 

specific name is a noun apposition after the type 
locality. 

a 

Chrysometa maculata (Bryant). 99-102. Epigynum. 99. Dorsal, cleared. 100. Ventral, cleared. 101. Ventral. 
102. Posterior. 103. Female abdomen, dorsal. 104, 105. Left male palpus. 104. Ventral. 105. Lateral. 

Figures 106-112. C. distincta (Bryant). 106-109. Epigynum. 106. Dorsal, cleared. 107. Ventral, cleared. 108. Ventral. 109. 
Posterior. 110. Female. 111, 112. Male palpus. 111. Ventral. 112. Lateral. 
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Figures 113-119. C. nuboson. sp.113-116. Epigynum. 113. Dorsal, cleared. 114. Ventral, cleared. 115. Ventral. 116. Poste- 

rior. 117. Female abdomen, dorsal. 118, 119. Male palpus. 118. Ventral. 119. Lateral. 

Figures 120-123. C. keyserlingin. sp., epigynum. 120. Dorsal, cleared. 121. Ventral, cleared. 122. Ventral. 123. Posterior. 

Scale lines. 0.1 mm, except Figures 103, 110, 117, 1.0 mm. 
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Description. Female. Carapace, ster- 
num, legs yellow; distal ends of leg articles 
darker. Dorsum of abdomen with white 
pigment spots and indistinct transverse 
dark marks on posterior (Fig. 117). Ante- 
rior lateral eyes, posterior median eyes 
equal to diameter of anterior medians; 
posterior lateral eyes 0.8 diameters of an- 
terior medians. Anterior median eyes 0.8 
diameters apart, 0.6 diameters from lat- 
erals. Posterior median eyes 0.6 diameters 
apart, their diameter from laterals. Ab- 
domen spherical. Total length, 3.6 mm. 
Carapace, 2.0 mm long, 1.4 mm wide. 
First femur, 2.3 mm; patella and tibia, 2.9 
mm; metatarsus, 2.2 mm; tarsus, 1.1 mm. 
Second patella and tibia, 2.0 mm, third, 
1.1 mm; fourth, 1.4 mm. 

Male. Carapace yellow, posteriorly 
dusky in middle; head orange. Sternum, 
legs yellow. Dorsum of abdomen with 
some gray on sides. Anterior lateral eyes 
and posterior median eyes equal to di- 
ameter of anterior medians; posterior lat- 
erals 0.8 diameters of anterior median 
eyes. Anterior median eyes 0.8 diameters 
apart, 0.6 from laterals. Posterior median 
eyes 0.7 diameters apart, their diameter 
from laterals. Total length, 4.0 mm. Car- 
apace, 2.2 mm long, 1.7 mm wide. First 
femur, 3.6 mm; patella and tibia, 4.3 mm; 
metatarsus, 3.8 mm; tarsus, 1.3 mm. Sec- 
ond patella and tibia, 3.0 mm; third, 1.3 
mm; fourth, 1.9 mm. 

Variation. Total length of females var- 
ies from 3.6 to 4.0 mm, males from 3.4 to 
3.8 mm. 

Diagnosis. The epigynum distinguishes 
this species by the septum whose anterior 
lateral margins continue laterally to frame 
the depression and by the posterior trans- 
verse bar which turns anterior and widens 
on each side (Fig. 115). In ventral view 
the “lower” prong of the paracymbium is 
pointed and at an angle (Fig. 118), in lat- 
eral view the “upper” prong is curved 
(Fig. 119). 

Paratypes. COSTA RICA Prov. Pun- 
tarenas: Monteverde, cloud forest, 1,580- 
1,600 m, 1977-1978, 9 collections, 89, 26 
(C. L. Craig, P. Klass, MCZ, AMNH, 
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BMNH, USNM, SMF); Monteverde, 
Guindon property, around house, 580 m, 
July 1978, 22, 6 (C. L. Craig, P. Klass, 
MCZ). 

Chrysometa keyserlingi new species 
Figures 120-126; Map 2 

Holotype. Male from San Javier, San Pedro, 1,560 
m, Sierra Nevada de Santa Marta, Dpto. Magda- 

lena, Colombia, 29 March 1975 (J. A. Kochalka, 
MCZ). This species is named after Count E. Key- 
serling, who named many species of Chrysometa. 

Description. Female. Carapace, ster- 

num, legs yellow. Abdomen with large sil- 
ver spots and a scattering of tiny black 
pigment spots (Fig. 124). Posterior medi- 
an and anterior lateral eyes 1.2 diameters 
of anterior medians, posterior laterals sub- 
equal. Anterior median eyes their diam- 
eter apart, 1.2 from laterals. Posterior me- 
dian eyes slightly less than their diameter 
apart, 1.3 from laterals. The abdomen is 
narrow oval (Fig. 124). Total length 4.5 
mm, carapace 2.1 mm long, 1.7 mm wide. 

Second patella and tibia, 2.9 mm; third, 
1.5 mm; fourth, 2.2 mm. 

Male. Carapace, sternum, legs yellow- 
white, black on each side of thorax; first 
coxa and femur black except for distal end. 
Dorsum of abdomen with black marks and 
scattered silver spots; venter yellow with 
some silver spots. Lateral eyes equal to 0.8 
diameters of anterior medians; posterior 
median eyes equal to diameter of anterior 
median eyes. Anterior median eyes their 
diameter apart, 0.7 diameters from later- 
als. Posterior median eyes their diameter 
apart, slightly less than their diameter 
from laterals. Abdomen elongate, slightly 
constricted in middle. Total length, 3.7 
mm. Carapace, 1.7 mm long, 1.3 mm 
wide. First femur, 5.8 mm, patella and 
tibia, 7.2 mm; metatarsus, 7.9 mm; tarsus, 
1.8 mm. Second patella and tibia, 3.9 mm; 
third, 1.7 mm; fourth, 2.7 mm. 

Diagnosis. The female differs from oth- 
er species with a round median knob-like 
septum in the epigynum (Fig. 122) by 
having a lateral constriction and a median 
groove on the posterior face of the median 



plate (Fig. 123). The male is distinguished 
from others by the long palpal tibia and 
a wide, distally notched conductor (Figs. 
125-126): 

Note. Male and female were collected 
together 40 km SW Mokoa, Colombia. 

Natural History, Distribution. Found 
at intermediate altitudes, northern and 
central Colombia (Map 2). 

Paratypes. COLOMBIA Bogota, 2 (with 
syntypes of C. rubromaculata, BMNH). 
Dpto. Naririo: 40 km SW Mokoa, 3 March 
1955, 2, 6 (E. S. Ross, E. I. Schlinger, CAS). 

Chrysometa donachui new species 
Figures 127-133; Map 2 

Holotype. Female with male and one female para- 
types from Rio Donachui, 4,000 m, timberline, 

Sierra Nevada de Santa Marta, Colombia, 18 Jan. 
1974 (J. A. Kochalka, MCZ). The specific name is 

a noun in apposition after the type locality. 

Description. Female. Carapace yellow 
with black V-shaped mark; sternum black; 
legs ringed. Dorsum of abdomen with 
black marks (Fig. 131), no silver spots; 
venter black with colorless longitudinal 
line on each side. Secondary eyes equal to 
1.2 diameters of anterior median eyes. 
Anterior median eyes 1.3 diameters apart, 
same distance from laterals. Posterior me- 
dian eyes their diameter apart, 1.2 diam- 
eters from laterals. Abdomen subspheri- 
cal. Total length, 4.6 mm. Carapace, 1.8 
mm long, 1.5 mm wide. First femur, 2.8 
mm; patella and tibia, 3.4 mm; metatar- 
sus, 2.5 mm; tarsus, 1.1 mm. Second pa- 
tella and tibia, 2.3 mm; third, 1.1 mm; 
fourth, 1.7 mm. 

Male. Coloring, eye position like fe- 
male. Total length, 4.0 mm. Carapace, 2.0 
mm long, 1.6 mm wide. First femur, 3.7 
mm; patella and tibia, 4.7 mm; metatar- 
sus, 4.5 mm; tarsus, 1.3 mm. Second pa- 

tella and tibia, 2.7 mm; third, 1.3 mm; 
fourth, 2.1 mm. 

Diagnosis. The epigynum of C. dona- 
chui differs from that of C. marta and C. 
sondo in having anteriorly on each side of 
the median knob an opening surrounded 
by a lip (Fig. 129). The male can be sep- 
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arated from others by the relatively short 
embolus of the palpus and by the para- 
cymbium having three curved teeth (Figs. 
1325 133)! 

Records. COLOMBIA Dpto. Magda- 
lena, Sierra Nevada de Santa Marta: Casa 
Antonio, Loma Cebolleta, 2,700 m, low 
vegetation, 8 May 1975, 82, 6 (MCZ), 15 
Feb. 1974, 2 (AMNH); Loma Cebolleta, 
3,500 m, 9 May 1975, 6 (BMNH); Rio 

Donachui, 2,800 m, 2 Jan. 1975, 2 (BMNH) 
Rio Donachui, 3,000 m, 19 Jan. 1974, ° 
(IBNA); Cerro Cinai, 2,500 m, 27 April 
1975, 2 (USNM); 2,600 m, 26 April 1975, 

2 (IBNA); nr. Lower Twin Lake, Que. el 
Chorro, 3,600 m, 3 March 1975, 6 
(AMNH); old hut, Serra Nueva Granada, 
2,500 m, 26 April 1975, 22, 26 (MCZ, all 

J. A. Kochalka). 

Chrysometa marta new species 
Figures 134-137; Map 2 

Holotype. Female from Casa Antonia, Loma Cebo- 
lleta, 2,700 m, Sierra Nevada de Santa Marta, Dpto. 

Magdalena, Colombia, 15 Feb. 1974 (J. Kochalka, 
MCZ). The specific name is a noun in apposition 
after the type locality. 

Description. Female. Carapace orange 
with dark V-shaped mark on _ thoracic 
depression; sternum orange; legs orange- 
white. Dorsum of abdomen orange-white 
with black patch on shoulders continuing 
posteromedially into black line, posterior- 
ly with median black band with parallel 
margins; venter without markings. Eyes 
subequal in size. Anterior median eyes 1.2 
diameters apart, 2 diameters from later- 
als. Posterior median eyes 1.2 diameters 
apart, 1.5 diameters from laterals. Abdo- 
men subspherical. Total length, 4.0 mm. 
Carapace, 1.6 mm long, 1.2 mm wide. 
First femur, 2.0 mm; patella and tibia, 2.3 
mm; metatarsus, 2.1 mm; tarsus, 0.8 mm. 

Second patella and tibia, 1.5 mm; third, 
0.8 mm; fourth, 1.2 mm. 

Diagnosis. Chrysometa marta differs 
from C. sondo and C. donachui by having 
the opening located anteriolaterally of the 
median knob behind a transverse poste- 
rior lip (Fig. 136). 
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Paratype. COLOMBIA Dpto. Magda- 

lena: Sierra Nevada de Santa Marta, Rio 
Donachui trail, 2,400-2,800 m, 2 Jan. 
1973, 2 (J. Kochalka, MCZ). 

Chrysometa sondo new species 
Figures 138-142; Map 2 

Holotype. Female holotype with five female para- 
types from path from Pilimbala to Volcan Purace, 
3,690 m, Parque Nacional Puracé, Dpto. Cauca, 
Colombia, 12-13 Jan. 1983 (J. Kochalka, MCZ). 
The specific name is an arbitrary combination of 
letters. 

Description. Female. Carapace orange 
with black marks; sternum black; legs or- 
ange with black rings. Dorsum of abdo- 
men with silver spots and black marks 
(Fig. 142); sides with silver spots and black 
streaks; venter black, light line containing 
silver spots on each side. Secondary eyes 
equal to 1.3 diameters of anterior median 
eyes. Anterior median eyes their diameter 
apart, same distance from laterals. Poste- 
rior median eyes slightly less than their 
diameter apart, slightly more than their 
diameter from laterals. Abdomen  sub- 
spherical with small shoulder humps (Fig. 
142). Total length, 4.5 mm. Carapace, 1.5 
mm long, 1.3 mm wide. First femur, 2.2 
mm; patella and tibia, 2.7 mm; metatar- 
sus, 2.0 mm; tarsus, 0.9 mm. Second pa- 
tella and tibia, 1.6 mm; third, 0.9 mm; 
fourth, 1.4 mm. 

Diagnosis. This species is distinguished 
from C. marta and C. sevillano by an in- 
distinct depression on the anterior end of 
each side of the median septum of the 
epigynum (Fig. 140). 
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Chrysometa nigroventris (Keyserling), 
new combination 

Figures 143-146 

Meta nigroventris Keyserling, 1880: 316, pl. 4, fig. 
17, 6. Three male syntypes from New Granada 
[Spanish colony of Colombia and Panama] 
(BMNH), examined, and labeled syntypes. 

Argyroepeira nigroventris:—Keyserling, 1893: 350, 
pl. 18, fig. 258. 

Leucauge nigroventris:—Roewer, 1942: 1011. Bon- 

net, 1957: 2472. 

Note. Keyserling described a female but 
pictured a male palp. Female is a misprint 
since the original specimens of Keyserling 
were males. A small pencil label in the 
type vial reads “not types,” apparently 
written by Pocock who saw Keyserling’s 
description of a female and who also in- 
serted a BMNH India ink label: Meta ni- 
groventris when curating the collections. 

Description. Male syntype. Carapace, 
legs light orange. Labium, sternum black 
(Fig. 144). Dorsum of abdomen with a 
band of silver spots on each side, black 
transverse patches posteriorly, and some 
silver spots anteriorly, but with distinct 
median longitudinal gray line; venter 
black with two wide silver parallel lines 
(Figs. 143, 144). Eyes subequal in size. 
Anterior median eyes 0.8 diameters apart, 
0.8 from laterals. Posterior median eyes 
0.9 diameters apart, 1.1 from laterals. Ab- 
domen oval. Total length 2.5 mm. Cara- 
pace 1.3 mm long, 0.9 mm wide. First 
femur 1.9 mm long; patella and tibia, 2.3 
mm; metatarsus, 1.8 mm; tarsus, 0.56 mm. 
Second patella and tibia, 1.4 mm, third, 
0.5 mm; fourth, 1.0 mm. 

— 

Figures 124-126. Chrysometa keyserlingin. sp. 124. Female abdomen, dorsal. 125, 126. Left male palpus. 125. Ventral. 126. 
Lateral. 

Figures 127-133. C. donachui n. sp. 127-130. Epigynum. 127. Dorsal, cleared. 128. Ventral, cleared. 129. Ventral. 130. 
Posterior. 131. Female. 132, 133. Male palpus. 132. Ventral. 133. Lateral. 

Figures 134-137. C. marta n. sp., epigynum. 134. Dorsal, cleared. 135. Ventral, cleared. 136. Ventral. 137. Posterior. 

Figures 138-142. C. sondon. sp. 138-141. Epigynum. 138. Dorsal, cleared. 139. Ventral, cleared. 140. Ventral. 141. Posterior. 
142. Female. 

Figures 143-146. C. nigroventris (Keyserling). 143, 144. Male. 143. Dorsal. 144. Ventral. 145, 146. Male palpus. 145. Ventral. 
146. Lateral. 
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Figures 147-150. C. sevillanon. sp., epigynum. 147. Dorsal, cleared. 148. Ventral, cleared. 149. Ventral. 150. Posterior. 
Scale lines. 0.1 mm, except Figures 124, 131, 142-144, 1.0 mm. 



134 

Diagnosis. The palpus has a much 
shorter tibia (Figs. 145, 146) than C. key- 
serlingi and in lateral view a fan-shaped 
paracymbium with a small knob below 
(Fig. 146). 

Chrysometa sevillano new species 
Figures 147-150; Map 2 

Holotype. Female holotype and one female paratype 
from N. Rio Sevillano, 3,700 m, Sierra Nevada de 
Santa Marta, Colombia, 11 Feb. 1974 (J. A. Ko- 
chalka, MCZ). The specific name is a noun in ap- 
position after the type locality. 

Description. Female. Carapace yellow 
with black V-shaped mark; sternum black; 
legs yellow with indistinct black rings. 
Dorsum of abdomen without silver spots, 
markings like C. donachui. Secondary eyes 
equal to 1.2 diameters of anterior medi- 
ans. Anterior median eyes slightly more 
than their diameter apart, same distance 
from laterals. Posterior median eyes 0.8 
diameters apart, 1.3 diameters from lat- 
erals. Abdomen oval. Total length, 5.0 
mm. Carapace, 2.1 mm long, 1.9 mm 
wide. First femur, 3.4 mm; patella and 
tibia, 4.2 mm; metatarsus, 3.3 mm; tarsus, 
1.3 mm. Second patella and tibia, 2.7 mm; 
third, 1.8 mm; fourth, 2.3 mm. 

Diagnosis. This species is slightly larger 
than the similar C. donachui; the abdo- 
men is more oval, and the median knob 
of the epigynum has an anterior stalk (Fig. 
149). 

Records. COLOMBIA Dpto. Magda- 
lena, Sierra Nevada de Santa Marta: Loma 
Cebolleta, 3,500 m, 9 May 1975, 69 (J.A. 
Kochalka, AMNH, BMNH, IBNA, MCZ, 
USNM). 

Chrysometa chulumani new species 
Figures 151-154; Map 2 

Holotype. Female from Chulumani, 1,700 m, Yun- 
gas, Dpto. La Paz, Bolivia, 17-25 Dec. 1955 (L. 
Pena, IRSNB). The specific name is a noun in ap- 
position after the locality. 

Description. Female. Carapace, ster- 

num, legs light orange. Abdomen evenly 
covered with small silver spots about their 
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diameter apart. Eyes subequal in size. An- 
terior median eyes their diameter apart, 
slightly more than their diameter from 
laterals. Posterior median eyes their di- 
ameter apart, 1.5 diameters from laterals. 
Abdomen subspherical. Total length, 4.4 
mm. Carapace, 1.8 mm long, 1.4 mm 
wide. First femur, 2.8 mm, patella and 
tibia, 3.4 mm; metatarsus, 2.9 mm; tarsus, 
0.9 mm. Second patella and tibia, 2.1 mm; 
third, 1.1 mm; fourth, 1.7 mm. 

Diagnosis. This species differs from C. 
serachui and C. adelis and others by the 
epigynum having a septum and a square 
posterior transverse bar with the depres- 
sions on each side of the septum and with 
the septum and bar occupying an area 
longer than wide (Fig. 153). 

Chrysometa adelis new species 
Figures 155-159; Map 2 

Holotyope. Female from above Fidelia, ca. 2,000 m, 
Dept. Valle, Colombia, 28 February 1969 (W. 
Eberhard, MCZ). The name is an arbitrary com- 
bination of letters. 

Description. Female. Carapace orange, 
head and thorax darker; sternum orange 
with some gray; legs orange, indistinctly 
ringed. Dorsum of abdomen with black 
marks and tiny silver spots on sides; sides 
silver, black towards venter; venter black 
with two thin silver longitudinal lines (Fig. 
159). Eyes subequal in size. Anterior me- 
dian eyes 0.8 diameters apart, 1.2 diam- 
eters from laterals. Posterior median eyes 
0.8 diameters apart, their diameter from 
laterals. Abdomen narrow oval (Fig. 159). 
Total length, 5.8 mm. Carapace, 2.56 mm 
long, 1.9 mm wide. First femur, 5.2 mm; 
patella and tibia, 6.3 mm; metatarsus, 6.2 
mm, tarsus, 1.7 mm. Second patella and 
tibia, 3.8 mm; third, 1.9 mm; fourth, 2.9 
mm. 

Diagnosis. The species differs from C. 
schneblei by having the diagonal slits on 
each side of the median septum of the 
epigynum shorter and the depressions not 
bordered (Fig. 157). 

Paratypes. Two 2 from type locality, 2 
Dec. 1969 (W. Eberhard, MCZ). 



Chrysometa schneblei new species 
Figures 160-164; Map 2 

Holotype. Female from Medellin, 1,700 m, Dept. 
Antioquia, Colombia, Jan. 1964 (P. B. Schneble, 
MCZ). The species is named after the collector, 
Father Schneble. 

Description. Female. Carapace orange- 
yellow with gray markings (Fig. 164); 
sternum with gray pigment on orange; legs 
orange-yellow with indistinct gray rings. 
Dorsum of abdomen with gray marks on 
white pigment spots (Fig. 164); venter 
black between epigynum and spinnerets, 
with a white line on each side. Secondary 
eyes equal to 1.3 diameters of anterior 
median eyes. Anterior median eyes 1.2 di- 
ameters apart, 1.2 diameters from laterals. 
Posterior median eyes 0.8 diameters apart, 
slightly more than their diameter from 
laterals. Abdomen oval (Fig. 164). Total 
length, 4.2 mm. Carapace, 1.6 mm long, 
1.2 mm wide. First femur, 2.7 mm; pa- 
tella and tibia, 3.3 mm; metatarsus, 2.6 
mm; tarsus, 0.9 mm. Second patella and 
tibia, 2.0 mm; third, 1.0 mm; fourth, 1.6 
mm. 

Note. The epigynum is filled with a plug 
which cannot be removed. 

Diagnosis. This species differs from C. 
adelis by longer, diagonal slits on each side 
of the median septum of the epigynum 
and by having the depressions anteriorly 
surrounded by a lip (Fig. 162). 

Natural History, Distribution. Found 
1,800 to 3,000 m, central Colombia, Ec- 
uador (Map 2). 

Paratypes. COLOMBIA Dpto. Cundi- 
namarca: Monterodondo, 3,000 m, 30 Jan. 
1975, 5¢ (A. Schneble, MCZ). Valle: above 
Habana, 2,200 m, 16 Sept. 1969, @ (W. 
Eberhard, MCZ). ECUADOR Prov. Im- 
babura: Otavalo-Apuela, 2,200 m, 8-9 
Sept. 1977, 29 (L. Pena, AMNH). Loja: Za- 
mora, 1,800-2,200 m, 28 Oct. 1977, 2 (L. 
Pena, AMNH). 

Chrysometa serachui new species 
Figures 165-169; Map 2 

Holotype. Female from Serachui, 1,600 m, Sierra 
Nevada de Santa Marta, Colombia, 27 Dec. 1973 
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(J. A. Kochalka, MCZ). The specific name is a noun 
in apposition after the type locality. 

Description. Female. Carapace yellow 
with indistinct gray V-shaped mark; ster- 
num gray on orange; legs yellow, indis- 
tinctly ringed. Dorsum of abdomen with 
indistinct gray marks and white spots; 
venter gray with colorless band on each 
side, bands widest posteriorly (Fig. 169). 
Eyes subequal in size. Anterior median 
eyes their diameter apart, 1.3 diameters 
from laterals. Posterior median eyes 
slightly less than their diameter apart, 
slightly more than their diameter from 
laterals. Abdomen oval. Total length, 4.2 
mm. Carapace, 1.6 mm long, 1.4 mm wide. 
First femur, 2.9 mm; patella and tibia, 3.4 
mm; metatarsus, 2.9 mm; tarsus, 0.9 mm. 
Second patella and tibia, 2.1 mm, third, 
1.1 mm; fourth, 1.6 mm. 

Diagnosis. This species differs from C. 
sevillano and C. sondo by having the 
openings of the epigynum midway along 
the side of the median septum (Fig. 167). 

Paratypes. COLOMBIA Dpto. Mag- 
dalena, Sierra Nevada de Santa Marta: 
Serra Nueva Granada, 2,000 m, 7 April 
1975, 2, 2 imm. (J. A. Kochalka, MCZ). W 
of Cerro Bucuncusa, 1,800 m, 29 Dec. 
1973, 2 (J. A. Kochalka, AMNH). 

Chrysometa banos new species 
Figures 170-174; Map 2 

Holotype. Female from Banos, 2,200 m el., Prov. 
Tungurahua, Ecuador, April 1939 (W. C. Macin- 

tyre, MCZ). The specific name is a noun in appo- 
sition after the type locality. 

Description. Female. Carapace orange- 
yellow; sternum, legs dark brown. Dor- 
sum of abdomen with scattered white spots 
more than their diameter apart (Fig. 174); 
venter with longitudinal black band be- 
tween epigynum and spinnerets. Eyes 

subequal in size. Anterior median eyes 
their diameter apart, 1.2 diameters from 
laterals. Posterior median eyes 0.8 diam- 
eters apart, their diameter from laterals. 
Abdomen oval (Fig. 174). Total length, 5.2 
mm. Carapace, 1.9 mm long, 1.5 mm 
wide. First femur, 2.9 mm; patella and 
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tibia, 3.8 mm; metatarsus, 3.1 mm; tarsus, 
1.1 mm. Second patella and tibia, 2.4 mm; 
third, 1.2 mm; fourth, 1.8 mm. 

Diagnosis. This species differs from C. 
satulla by having the openings of the 
epigynum at the ends of diagonal grooves 
(Fig. 172); C. banos is smaller than C. 
adelis and has a wider abdomen than C. 
schneblei. 

Chrysometa satulla (Keyserling), 
new combination 

Figures 175-179; Map 2 

Meta satulla Keyserling, 1880: 556, pl. 16, fig. 7, @. 
Female holotype in shriveled condition from Pal- 
taypampa [1,800 m, Dpto. Junin, Prov. Tarma], 
Peru (PAN), examined. Roewer, 1942, Katalog der 

Araneae, 1: 920. Bonnet, 1957: 2797. 
Argyroepeira satulla:—Keyserling, 1893: 339, pl. 17, 

fig. 250, 2. 

Note. Female holotype is dark and 
shriveled. It may once have been dried. 

Description. Female. Carapace dark 
orange. Sternum darker than coxae. Legs 
orange. Dorsum of abdomen silver with 
black on each anterior dorsal side, silver 
in between, median posterior longitudinal 
dark band containing paired black patches 
(Fig. 179); venter with silver patch on each 
side, closer to spinnerets than epigynum, 
and a median dark longitudional band and 
silver specks here and there on sides. Eyes 
subequal in size. Anterior median eyes 
their diameter apart, 1.2 mm from later- 
als. Posterior median eyes slightly less than 
their diameter apart, their diameter from 
laterals. Abdomen probably oval [shriv- 
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eled now], shield-shaped, almost as wide 
as long, with anterior humps. Total length, 
3.3 mm. Carapace, 1.3 mm long, 1.0 mm 
wide. First femur, 2.2 mm, patella and 
tibia, 2.6 mm; metatarsus, 2.3 mm; tarsus, 
0.8 mm. Second patella and tibia, 1.5 mm; 
third, 0.9 mm; fourth, 1.2 mm. 

Diagnosis. This species is distinguished 
from C. banos by having a wider septum 
and transverse bar in the epigynum and 
by having the openings in circular depres- 
sions (Fig. 177). 

Chrysometa lepida (Keyserling), 
new combination 

Figures 180-184; Map 2 

Meta lepida Keyserling, 1882: 273, pl. 11, fig. 3, 9, 
6. Male and two female syntypes from Pumamar- 
ca, 1,900 m el., Prov. Tarma, Dpto. Junin, Peru 

(PAN), examined. Roewer, 1942: 919. 

Argyroepeira lepida:—Keyserling, 1893: 327, pl. 17, 
fig. 242, 92, 4. 

Leucauge lepida:—Bonnet, 1957: 2470. 

Note. The type specimens are in poor 

physical condition. The internal female 
genitalia were illustrated in dorsal view 
only by clearing with clove oil. 

Description. Female. Carapace, ster- 
num, legs orange-yellow. Dorsum of ab- 
domen with silver spots; black spot on each 
side anterior lateral; venter and posterior 
above spinnerets without spots. Anterior 
median eyes slightly smaller than others. 
Anterior median eyes their diameter apart, 
2.5 from laterals. Posterior median eyes 
their diameter apart, 1.5 from laterals. 
Total length, 2.9 mm. Carapace, 1.8 mm 

— 

Figures 151-154. Chrysometa chulumani n. sp., epigynum. 151. Dorsal, cleared. 152. Ventral, cleared. 153. Ventral. 154. 
Posterior. 

Figures 155-159. C. adelisn. sp. 155-158. Epigynum. 155. Dorsal, cleared. 156. Ventral, cleared. 157. Ventral. 158. Posterior. 
159. Female. 

Figures 160-164. C. schneblei n. sp. 160-163. Epigynum. 160. Dorsal, cleared. 161. Ventral, cleared. 162. Ventral. 163. 
Posterior. 164. Female. 

Figures 165-169. C. serachui n. sp. 165-168. Epigynum. 165. Dorsal, cleared. 166. Ventral, cleared. 167. Ventral. 168. 
Posterior. 169. Female. 

Figures 170-174. 
174. Female. 

C. banosn. sp. 170-173. Epigynum. 170. Dorsal, cleared. 171. Ventral, cleared. 172. Ventral. 173. Posterior. 
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Figures 175-179. C. satulla (Keyserling). 175-178. Epigynum. 175. Dorsal, cleared. 176. Ventral, cleared. 177. Ventral. 178. 
Posterior. 179. Female. 

Scale lines. 0.1 mm, except Figures 159, 164, 169, 174, 179, 1.0 mm. 
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long, 1.2 mm wide. First femur, 1.7 mm; 
patella and tibia, 1.9 mm; metatarsus, 1.6 
mm; tarsus, 0.7 mm. Second patella and 
tibia, 1.5 mm; third, 0.8 mm; fourth, 1.0 
mm. 

Male. Coloration like female. Total 
length, 2.0 mm. Carapace, 1.2 mm long, 
0.9 mm wide. First femur, 1.8 mm, pa- 
tella and tibia, 2.0 mm; metatarsus, 1.7 
mm, tarsus, 0.7 mm. Second patella and 
tibia, 1.6 mm; third, 0.7 mm; fourth, 1.0 
mm. 

Diagnosis. The epigynum differs from 
that of related species by lacking a depres- 
sion in ventral view and having three pos- 
terior lobes (Figs. 181, 182). The male dif- 
fers from others by the tight coil of the 
short palpal embolus, the shape of the par- 
acymbium (Figs. 183, 184) and by the two 
teeth on the base of the cymbium (Fig. 
184). 

Chrysometa boquete new species 
Figures 185-191; Map 2 

Holotype. Female holotype and three female, one 
male paratypes from Boquete, Chiriqui Prov., 
Panama, Aug. 1950 (A. M. Chickering, MCZ). The 

specific name is a noun in apposition after the type 

locality. 

Description. Female. Carapace orange; 
chelicerae brown; sternum black on or- 
ange. Legs orange with black rings on dis- 
tal ends of tibiae. Dorsum of abdomen 
with silver spots, black shoulder patches, 
and posterior black transverse marks (Fig. 
189); sides black; venter with triangular 
black mark pointing to spinnerets, and a 
patch with silver spots on each side pos- 
teriorly; black around spinnerets. Anterior 
lateral eyes and posterior median eyes 
equal to 1.2 diameters of anterior medi- 
ans; posterior laterals equal to diameter of 
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anterior medians. Anterior median eyes 
their diameter apart, their diameter from 
laterals. Posterior median eyes their di- 
ameter apart, 1.2 diameters from laterals. 
Total length, 3.56 mm. Carapace, 1.4 mm 
long, 1.2 mm wide. First femur, 2.1 mm; 
patella and tibia, 2.4 mm; metatarsus, 2.1 
mm; tarsus, 0.7 mm. Second patella and 
tibia, 1.6 mm; third, 0.9 mm; fourth, 1.3 
mm. 

Male. Coloration like female but dark- 
er. Venter of abdomen with pair of silver 
patches anterior of spinnerets. Eyes sub- 
equal in size. Anterior median eyes slight- 
ly less than their diameter apart, slightly 
less than their diameter from laterals. Pos- 
terior median eyes their diameter apart, 
1.2 diameters from laterals. Abdomen 
elongate oval. Total length, 2.4 mm. Car- 
apace, 1.2 mm long, 1.0 mm wide. First 
femur, 2.5 mm; patella and tibia, 3.0 mm; 
metatarsus, 2.7 mm. Second patella and 
tibia, 1.7 mm; third, 0.8 mm; fourth, 1.3 
mm. 

Variation. Total length of females var- 
ied from 2.8 to 3.5 mm, of males from 2.4 
to 2.9 mm. 

Diagnosis. The female differs from re- 
lated species by having the median sep- 
tum of the epigynum wider than long with 
the openings posterior on each side (Fig. 
187). The male differs from C. aramba by 
having a tightly wound short embolus 
(Figs. 190, 191) and by having the “lower” 
end of the paracymbium rounded and 
corniculate (Fig. 190). 

Natural History, Distribution. Found 
from 1,500 to 3,300 m, western Panama, 
Colombia (Map 2). 

Paratypes. PANAMA Prov. Chiriqut: 
Boquete, Aug. 1950, 39, 6 (A. M. Chick- 
ering, MCZ); Volcan, 26 Feb. 1936, 49, 26 
(W. J. Gertsch, AMNH). COLOMBIA Bo- 

a 

Figures 180-184. Chrysometa lepida (Keyserling). 180-182. Epigynum. 180. Dorsal. 181. Ventral. 182. Posterior. 183, 184. 
Left male palpus. 183. Ventral. 184. Lateral. 

Figures 185-191. C. boquete n. sp. 185-188. Epigynum. 185. Dorsal, cleared. 186. Ventral, cleared. 187. Ventral. 188. Pos- 
terior. 189. Female. 190, 191. Male palpus. 190. Ventral. 191. Lateral. 
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Figures 192-198. C. saladiton. sp. 192-195. Epigynum. 192. Dorsal, cleared. 193. Ventral, cleared. 194. Ventral. 195. Pos- 
terior. 196. Female. 197, 198. Male palpus. 197. Ventral. 198. Lateral. 

Figures 199-202. C. lapazensis n. sp. 199-201. Male palpus. 199. Ventral. 200. Lateral. 201. Paracymbium and patella, 
ventral. 202. Male abdomen, dorsal. 

Scale lines. 0.1 mm, except Figures 189, 196, 202, 1.0 mm. 
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gota, Coachi Rd., 3,300 m, 19 July 1967, 

2 (P., B. Wygodzinsky, AMNH). 

Chrysometa saladito new species 
Figures 192-198; Map 2 

Holotype. Male holotype and female paratype from 
near Saladito, 1,000 m el., Dpto. Valle, Colombia 

(W. Eberhard, MCZ). The specific name is a noun 

in apposition after the type locality. 

Description. Female. Carapace yellow- 
white with orange patch on middle; no 
black pigment around eyes. Sternum yel- 
low-white. Legs yellow-white, distal gray 
rings around ends of tibiae, metatarsi, and 
tarsi. Dorsum and sides of abdomen with 
large silver spots (Fig. 196); venter with 
silver spots, except for epigastric area and 
around spinnerets. Posterior median eyes 
equal to diameter of anterior medians; lat- 
eral eyes 0.8 diameters of anterior median 
eyes. Anterior median eyes their diameter 
apart, their diameter from laterals; pos- 
terior median eyes slightly more than their 
diameter apart, the same distance from 
laterals. Total length, 4.5 mm. Carapace, 
2.0 mm long, 1.5 mm wide. First femur, 
4.3 mm; patella and tibia, 4.6 mm; meta- 
tarsus, 4.6 mm, tarsus, 1.4 mm. Second 
patella and tibia, 3.2 mm; third, 1.7 mm; 
fourth, 2.4 mm. 

Male. Carapace yellow with black pig- 
ment around edge and a wide brown band 
on sides of thorax; no orange patch. Eyes 
subequal in size. Anterior median eyes 

their diameter apart, their diameter from 
laterals. Posterior median eyes. slightly 
more than their diameter apart, the same 
distance from laterals. Total length, 4.9 
mm. Carapace, 2.4 mm long, 1.9 mm 
wide. First femur, 5.9 mm; patella and 
tibia, 7.3 mm; metatarsus, 7.9 mm; tarsus, 
1.4 mm. Second patella and tibia, 4.4 mm; 
third, 1.7 mm; fourth, 2.9 mm. 

Note. The male is larger than female 
and has a different pattern on the cara- 
pace. 

Diagnosis. The epigynum is distin- 
guished by a wide median, posterior lobe 
and diagonal dark streaks and round 
patches anteriorly (Fig. 194). The palpus 
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is distinguished by the conductor tipped 
by two points visible in ventral view (Fig. 
197) and an indistinctly shaped paracym- 
bium only slightly curved in lateral view 
(Fig. 198). 

Paratype. COLOMBIA Dpto. Valle: 
Above Saladito, 1,800 m, 20 March 1970, 
2 (W. Eberhard, MCZ). 

Chrysometa lapazensis new species 
Figures 199-202; Map 2 

Holotype. Male from Chulumani, 1,700 m, Yungas, 

Dpto. La Paz, Bolivia, 17-25 Dec. 1955 (L. Pena, 

IRSNB). The specific name is an adjective after 
the locality. 

Description. Male. Carapace light or- 
ange with black patch around anterior 
median eyes; chelicerae, labium, legs 
dusky, sternum orange. Dorsum of abdo- 

men with black patches and with two lines 
of silver spots (Fig. 202); venter black. Eyes 
subequal in size. Anterior median eyes 
their diameter apart, slightly less than 
twice their diameter from laterals. Poste- 
rior median eyes their diameter apart, 
slightly more than twice their diameter 
from laterals. Clypeus height equal to di- 
ameter of anterior median eyes. Chelic- 
erae more elongate than in other species. 

Total length, 2.8 mm. Carapace, 1.5 mm 
long, 1.1 mm wide. First femur, 2.1 mm; 
patella and tibia, 2.3 mm; metatarsus, 1.9 
mm; tarsus, 0.8 mm. Second patella and 
tibia, 1.9 mm; third, 0.8 mm; fourth, 1.1 
mm. 

Diagnosis. The palpus is distinguished 
from that of other males by having a rel- 
atively small, C-shaped in ventral view, 
paracymbium (Fig. 199) and a heavy dis- 
tal hook at the proximal end of the cym- 
bium (Fig. 200). 

Chrysometa eberhardi new species 
Figures 203-208; Map 2 

Holotype. Female from near Saladito, 1,700 m, Dpto. 
Valle, Colombia, March 1976 (W. Eberhard no. 

1053, MCZ). The species is named after the col- 
lector. 

Description. Female. Carapace yellow 
with black marks; chelicerae orange to 



black; labium, endites, sternum black; legs 
yellow with narrow black rings. Dorsum 
of abdomen with white spots and black 
patches (Fig. 208); venter black in center 
with pair of white comma-shaped marks 
closer to spinnerets than to epigynum. 
Eyes subequal in size. Anterior median 
eyes their diameter apart, same distance 
from laterals. Posterior median eyes their 
diameter apart, 1.3 diameters from later- 
als. Abdomen subspherical. Total length, 
4.5 mm. Carapace, 1.7 mm long, 1.2 mm 
wide. First femur, 2.5 mm; patella and 
tibia, 3.1 mm; metatarsus, 2.5 mm; tarsus, 
0.9 mm. Second patella and tibia, 2.0 mm; 
third, 0.9 mm; fourth, 1.6 mm. 

Diagnosis. This species differs from C. 
cuenca and C. serachui by having the me- 
dian scape-like structure as wide as long 
in posterior view and separating the lat- 
eral plates (Fig. 207); the seminal recep- 
tacles are larger and subspherical, unlike 
those of related species (Figs. 203, 204). 

Paratype. COLOMBIA Dpto. Valle: 
Saladito, 1,600 m, Nov. 1973, 2 (W. Eber- 
hard, no. 647, MCZ). 

Chrysometa utcuyacu new species 
Figures 209-214; Map 2 

Holotype. Female from Utcuyacu, 1,600-2,200 m, 

Dpto. Junin, Peru, March 1948, male paratype, 
Feb. 1948 (F. Woytkowski, AMNH). The specific 

name is a noun in apposition after the type local- 
ity. 

Description. Female. Carapace orange 
with dusky V-shaped mark on thorax; 
chelicerae, labium, sternum dusky or- 
ange; legs orange with dark rings. Dorsum 
of abdomen with silver spots and dark 
C-shaped mark on left shoulder, mirror 
image on right, and posteriorly with dark 
band consisting of transverse bars; venter 
with black mark constricted posteriorly by 
two light patches of silver spots. Anterior 
lateral eyes equal to 1.5 diameters of an- 
terior medians; posterior eyes equal to 1.3 
diameters of anterior median eyes. Ante- 
rior median eyes slightly less than their 
diameter apart, 1.5 diameters from later- 
als. Posterior median eyes 0.8 diameters 
apart, 1.3 diameters from laterals. Abdo- 
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men oval. Total length, 6.7 mm. Cara- 
pace, 2.5 mm long, 1.9 mm wide. First 

femur, 4.0 mm; patella and tibia, 4.9 mm; 
metatarsus, 4.2 mm; tarsus, 1.2 mm. Sec- 

ond patella and tibia, 3.1 mm; third, 1.5 
mm; fourth, 2.4 mm. 

Male. Coloration similar to that of fe- 
male, but with median dusky patch on 
thorax. Dorsum of abdomen with scat- 
tered silver spots (not continuous as in fe- 
male). Eyes subequal in size. Anterior me- 
dian eyes 0.8 diameters apart, slightly 
more than their diameter from laterals. 
Posterior median eyes 0.6 diameters apart, 
1.2 diameters from laterals. Abdomen oval. 
Total length, 3.4 mm. Carapace, 1.7 mm 
long, 1.5 mm wide. First femur, 4.2 mm; 
patella and tibia, 5.2 mm; metatarsus, 5.1 
mm; tarsus, 1.2 mm. Second patella and 
tibia, 2.6 mm; third, 1.1 mm; fourth, 2.0 
mm. 

Diagnosis. The epigynum is distin- 
guished by a knob-like septum whose 
margins flare laterally anterior of the 
depressions (Fig. 211). The conductor of 
the male palpus, which widens distally into 
a diamond-shaped tip, and the complexly 
shaped paracymbium separate the males 
from others (Figs. 213, 214). 

Chrysometa choroni new species 
Figures 215-218; Map 2 

Holotype. Female from Choroni, Est. Aragua, Ven- 
ezuela, 9 March 1959 (A. M. Nadler, AMNH). The 

specific name is a noun in apposition after the type 
locality. 

Description. Female. Carapace light 
orange with dusky margins and dusky 
band from each posterior median eye 
touching in thoracic depression; sternum 
black; legs light orange with narrow dusky 
rings. Dorsum of abdomen with silver 
spots, mostly fused, absent above heart; 
black marks on each shoulder converging 
posteriorly and continuing into band of 
black transverse marks; sides silver; venter 
black with silver bands on each side ap- 
proaching each other posteriorly. Eyes 
subequal in size. Anterior median eyes 0.8 
diameters apart, their diameter from lat- 
erals. Posterior median eyes their diame- 
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ter apart, slightly more than their diam- 
eter from laterals. Clypeus height 0.5 
diameters of anterior median eyes. Ab- 
domen short, oval. Total length, 4.2 mm. 
Carapace, 1.5 mm long, 1.3 mm wide. 
First femur, 2.9 mm; patella and tibia, 3.1 
mm; metatarsus, 2.9 mm; tarsus, 0.9 mm. 
Second patella and tibia, 1.9 mm; third, 
1.0 mm; fourth, 1.5 mm. 

Diagnosis. The median and lateral lobes 
seen in ventral view of the epigynum (Fig. 
217), and the distinct median swelling in 
posterior view (Fig. 218), distinguish this 
species from others. 

Chrysometa cali new species 
Figures 219-222; Map 2 

Holotype. Female from 21 km W of Cali, Dpto. Valle, 
Colombia, 20 March 1955 (E. I. Schlinger, E. S. 
Ross, CAS). The specific name is a noun in appo- 
sition after the type locality. 

Description. Female. Carapace orange, 

head lightest; sternum, legs yellow. Ab- 
domen with very large silver patches, no 
black. Eyes small, subequal in size. Ante- 
rior median eyes 1.5 diameters apart, 1.3 
diameters from laterals. Posterior median 
eyes twice their diameter apart, 1.5 from 
laterals. Abdomen elongate oval (but de- 
stroyed). Total length, ca. 5 mm. Cara- 
pace, 1.9 mm long, 1.4 mm wide. First 
femur, 4.0 mm; patella and tibia, 4.5 mm; 
metatarsus, 4.5 mm; tarsus, 1.3 mm. Sec- 
ond patella and tibia, 2.9 mm; third, 1.5 
mm, fourth, 2.4 mm. 

Diagnosis. The epigynum of this species 
is distinguished by having the septum and 
openings only visible in posterior view 
(Fig. 222); in ventral view there is a pair 
of oval shadows (Fig. 221). 
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Chrysometa carmelo new species 
Figures 223-230; Map 2 

Holotype. Female from Quebrada La Sierrita, Serra 
Nueva Granada, 1,260 m, Sierra Nevada de Santa 
Marta, Colombia, 20 Feb. 1974 (J. A. Kochalka, 

MCZ). The specific name is a noun in apposition 
after a collecting locality. 

Description. Female. Carapace orange; 
sternum black; legs orange gray. Dorsum 
of abdomen colorless, black posteriorly 
(Fig. 227); sides black, with two lighter 
patches posteriorly; venter black, no lon- 
gitudinal lines. Eyes subequal in size. An- 
terior median eyes slightly less than their 
diameter apart, 2 diameters from laterals. 
Posterior median eyes their diameter 
apart, 2.5 diameters from laterals. Abdo- 
men subspherical. Total length 3.5 mm. 
Carapace, 1.5 mm long, 1.1 mm wide. 
First femur, 1.8 mm; patella and tibia, 2.0 
mm; metatarsus, 1.5 mm; tarsus, 0.7 mm. 

Second patella and tibia, 1.6 mm, third, 
0.8 mm; fourth, 1.1 mm. 

Male. Coloration like female. Eyes sub- 
equal in size. Anterior median eyes their 
diameter apart, 2 diameters from laterals. 
Posterior median eyes their diameter 
apart, 2.5 diameter from laterals. Clypeus 
height equal to four diameters of anterior 
median eyes. Chelicerae with a carina on 
side. Total length 3.0 mm. Carapace, 1.4 
mm long, 1.2 mm wide. First femur, 2.0 
mm; patella and tibia, 2.1 mm; metatar- 
sus, 1.7 mm, tarsus, 0.7 mm. Second pa- 
tella and tibia, 1.7 mm; third, 0.7 mm; 
fourth, 1.0 mm. 

Diagnosis. The epigynum of C. car- 
melo is distinguished by a triangular pos- 
terior projection containing a pair of 
openings (Fig. 225); the septum is narrow- 
er than that of C. opulenta and there are 

— 

Figures 203-208. Chrysometa eberhardi n. sp. 203-207. Epigynum. 203. Dorsal, cleared. 204. Ventral, cleared. 205, 206. 
Ventral. 207. Posterior. 208. Female. 

Figures 209-214. C. utcuyacu n. sp. 209-212. Epigynum. 209. Dorsal, cleared. 210. Ventral, cleared. 211. Ventral. 212. 
Posterior. 213, 214. Left male palpus. 213. Ventral. 214 Lateral. 

Figures 215-218. C. choronin. sp., epigynum. 215. Dorsal, cleared. 216. Ventral, cleared. 217. Ventral. 218. Posterior. 

Figures 219-222. C. calin. sp., epigynum. 219. Dorsal, cleared. 220. Ventral, cleared. 221. Ventral. 22. Posterior. 
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Figures 223-230. C. carmelon. sp. 224-226. Epigynum. 224. Dorsal, cleared. 225. Ventral. 226. Posterior. 227. Female. 228- 
230. Male palpus. 228, 229. Ventral. 230. Lateral. 

Figures 231-233. C. aramban. sp. 231, 232. Male palpus. 231. Ventral. 232. Lateral. 233. Male. 

Scale lines. 0.1 mm, except 208, 227, 233, 1.0 mm. 
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two pairs of anterior oval dark shadows 
(Fig. 225). The paracymbium of the male 
palpus is relatively small and its “lower” 
tip appears folded back on itself (Figs. 229, 
230). 

Paratype. COLOMBIA Dpto. Magda- 
lena: Sierra Nevada de Santa Marta: San 
Pedro, Carmelo, 1,250 m, 7 Feb. 1974, ¢ 
(J. A. Kochalka, MCZ). 

Chrysometa aramba new species 
Figures 231-233; Map 2 

Holotype. Male from Caramba do Sul, Est. Rio 
Grande do Sul, Brazil, 9 Jan. 1976 (A. Lise, MCN). 
The species name is an arbitrary combination of 
letters. 

Description. Male. Carapace dusky yel- 
low, chelicerae brown; sternum dusky 
brown; legs dusky yellow, ends of distal 
articles darker. Dorsum of abdomen with 
black patch on each shoulder, sides with 
large silver spots posteriorly with trans- 
verse black bars (Fig. 233); venter black 
with two parallel light streaks containing 
silver spots. Eyes subequal in size. Ante- 
rior median eyes 0.7 diameters apart, same 
distance from laterals. Posterior median 
eyes 0.8 diameters apart, their diameter 
from laterals. Abdomen oval. Total length, 
2.7 mm. Carapace, 1.2 mm long, 1.0 mm 
wide. First femur, 2.2 mm, patella and 
tibia, 2.6 mm; metatarsus, 2.4 mm; tarsus, 
0.7 mm. Second patella and tibia, 1.5 mm, 
third, 0.7 mm; fourth, 1.1 mm. 

Diagnosis. This species differs from C. 
boquete by having the embolus coil of the 
palpus wider and the “lower” prong of 
the paracymbium pointed in ventral view 
(Bigs. 231.232). 

Chrysometa yunque new species 
Figures 234-240; Map 2 

Holotype. Female holotype with one male, three fe- 
male paratypes from El Yunque, Puerto Rico, 26 
July 1931 (A. S. Mills, AMNH). The specific name 
is a noun in apposition after the type locality. 

Description. Female. Carapace, ster- 
num, legs dark orange. Dorsum of abdo- 
men with a longitudinal dusky band on 
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silver wider anterior than posterior sides 
straight and enclosing some silver at an- 
terior end (Fig. 238); venter with gray 
pigment and silver comma-shaped marks 
on each side. Eyes subequal in size. An- 
terior median eyes their diameter apart, 
same distance from laterals. Posterior me- 
dian eyes 0.8 diameters apart, 1.2 diam- 
eters from laterals. Abdomen subspherical 
(Fig. 238). Total length, 3.4 mm. Cara- 
pace, 1.3 mm long, 1.0 mm wide. First 
femur, 1.4 mm; patella and tibia, 1.6 mm; 
metatarsus, 1.1 mm; tarsus, 0.5 mm. Sec- 
ond patella and tibia, 1.2 mm; third, 0.7 
mm; fourth, 0.9 mm. 

Male. Coloration like female, except for 
scattered silver spots on abdomen. Eye 
sizes and placement like those of female. 
Abdomen subspherical. Total length, 2.3 
mm. Carapace, 1.2 mm long, 0.9 mm 
wide. First femur, 1.5 mm, patella and 
tibia, 1.8 mm; metatarsus, 1.3 mm; tarsus, 
0.6 mm. Second patella and tibia, 1.3 mm; 
third, 0.6 mm; fourth, 0.9 mm. 

Diagnosis. The subtriangular median 
knob of the epigynum with an opening on 
each side (Fig. 236) distinguishes the fe- 
male from other species. The short con- 
ductor, wide embolus and C-shaped in 
ventral view, dorsally pointing paracym- 
bium (Figs. 239, 240) of the palpus sepa- 
rate the male. 

Chrysometa yotoco new species 
Figures 241-246; Map 3 

Holotype. Female from near Yotoco, 1,600 m el., 

Dpto. Valle, Colombia, Dec. 1976 (W. Eberhard, 

MCZ). The specific name is a noun in apposition 

after the type locality. 

Description. Female. Carapace, legs or- 
ange-yellow; sternum with gray pigment 
on brown. Dorsum of abdomen with 
transverse black marks and silver spots 
(Fig. 246); venter black between epigy- 
num and spinnerets, on each side a lon- 
gitudinal line of silver spots. Anterior lat- 
eral eyes, posterior median eyes equal to 
1.3 diameters of anterior medians; poste- 
rior laterals equal to 1.1 diameters of an- 



terior medians. Anterior median eyes 0.8 
diameters apart, 1.5 diameters from lat- 
erals. Posterior median eyes their diame- 
ter apart, 1.5 from laterals. Clypeus height 
equal to 0.4 diameters of anterior median 
eyes. Abdomen oval. Total length, 3.0 mm. 
Carapace, 1.4 mm long, 1.1 mm wide. 
First femur, 2.6 mm; patella and tibia, 2.8 
mm; metatarsus, 2.7 mm; tarsus, 0.7 mm. 

Second patella and tibia, 1.6 mm; third, 
0.9 mm; fourth, 1.4 mm. 

Variation. Total length of females is 3.0 
to 4.2 mm. 

Diagnosis. The epigynum of this species 
differs from that of C. boquete by having 
the median septum wider than long, the 
lateral margins of which disappear under 
a transverse to round lip, which surrounds 
the depressions (Figs. 243, 244). In slightly 
posterior view round openings are visible 
in the depressions (Fig. 244). 

Natural History, Distribution. Found 
1,000 to 1,600 m, Venezuela, Colombia 
(Map 8). 

Paratypes. VENEZUELA Est. Aragua: 
Rancho Grande, 17 Dec. 1954, 2? (A. M. 
Nadler, AMNH). COLOMBIA Dpto. 
Magdalena, Sierra Nevada de Santa Mar- 
ta: between Cerro Chivolo and Cerro 
Chumchuruba, 1,100 m, 8 March 1974, ¢ 
(J. Kochalka, USNM); San Pedro, June 
1975, 52 (J. Kochalka, MCZ, AMNH, 
IBNA); Serra Nueva Granada, 1,500 m, 28 
April 1975, 22 (J. Kochalka, BMNH); Valle 
Leumor, 1,300 m, 12 Apr. 1975, 29 (J. Ko- 
chalka, IBNA). Cundinamarca: 8 km E of 
El! Colegio, 8 March 1955, 2 (E. I. Schlin- 
ger, E. S. Ross, CAS). 

Chrysometa obscura (Bryant), new combi- 
nation 
Figures 247-251; Map 2 

Pseudometa obscura Bryant, 1945: 394, fig. 30, 9. 
Female holotype from Pico Diego de Ocampo, 
North Range, 3,000—4,000 ft. [1,000-1,200 m], Do- 
minican Republic (MCZ), examined. 

Capichameta obscura:—Brignoli, 1983: 227. 

Description. Female. Carapace orange- 
yellow, head darkest. Sternum, legs or- 
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ange-yellow. Dorsum of abdomen with 
paired gray patches (Fig. 251). Anterior 
lateral eyes slightly larger than others, 
which are subequal in size. Anterior me- 
dian eyes their diameter apart, one di- 
ameter from laterals; posterior median 
eyes their diameter apart, 1.5 from later- 
als. Abdomen subspherical. Total length, 
4.0 mm. Carapace, 1.9 mm long, 1.4 mm 
wide. First femur, 2.1 mm; patella and 
tibia, 2.6 mm; metatarsus, 2.0 mm; tarsus, 
0.9 mm. Second patella and tibia, 2.0 mm; 
third, 1.0 mm; fourth, 1.7 mm. 

Diagnosis. This species differs from C. 
maculata by having the openings in trans- 
verse slits close to the posterior margin of 
the epigynum, and from C. yotoco by 
having a narrower septum (Fig. 249). 

Chrysometa conspersa (Bryant), 
new combination 

Figures 252-256; Map 2 

Pseudometa conspersa Bryant, 1945: 391, fig. 29, 2. 
Female holotype from La Visité, Haiti, 6,000-7,000 
ft. [2,000-2,300 m] (MCZ), examined. 

Capichameta conspersa:—Brignoli, 1983: 227. 

Description. Female. Carapace orange- 
yellow, head darker in middle. Sternum 
yellow, gray on sides. Legs yellow with 
narrow dark rings, more distinct on un- 
derside. Dorsum of abdomen with black 
and white spots, posteriorly with trans- 
verse bars (Fig. 256). Sides dark, maculat- 
ed. Venter with square black patch be- 
tween epigynum and spinnerets. Anterior 
lateral eyes 1.2 diameters of anterior me- 
dians; posterior median eyes 1.2 diame- 
ters; posterior lateral eyes 0.9 diameters. 
Anterior median eyes their diameter apart, 
their diameter from laterals. Posterior me- 
dian eyes slightly less than their diameter 
apart, 1.5 diameters from laterals. Abdo- 
men oval. Total length, 4.5 mm. Cara- 
pace, 2.2 mm long, 1.7 mm wide. First 
femur, 4.2 mm; patella and tibia, 3.2 mm; 
metatarsus, 3.0 mm; tarsus, 1.3 mm. Sec- 
ond patella and tibia, 2.9 mm; third, 1.4 
mm; fourth, 2.2 mm. 

Diagnosis. This species is distinguished 
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by having the septum and transverse bar 
framed by a semicircular lip (Fig. 254). 

Chrysometa magdalena new species 
Figures 257-261; Map 2 

Holotype. Female holotype and male paratype from 
Serra Nueva Granada, 1,900 m, Sierra Nevada de 

Santa Marta, Dpto. Magdalena, Colombia, 7 April 
1975 (J. A. Kochalka, MCZ). The specific name is 
a noun in apposition after the type locality. 

Description. Female. Carapace, coxae 
yellowish white; sternum greenish gray, 
legs gray. Dorsum of abdomen purplish 
white with silver spots, black posteriorly 
on sides (Fig. 261); sides ventrally dark 
gray; venter gray with median black 
patch, no longitudinal lines. Carapace high 
and rounded. Eyes subequal in size. An- 
terior median eyes slightly less than their 
diameter apart, three diameters from lat- 
erals. Posterior median eyes slightly more 
than their diameter apart, 2.5 their di- 
ameter from laterals. Clypeus height equal 
to 1.7 diameters of anterior median eyes. 
Abdomen subspherical. Total length, 3.4 
mm. Carapace, 1.3 mm long, 1.1 mm 
wide. First femur, 1.9 mm; patella and 
tibia, 2.3 mm; metatarsus, 1.9 mm; tarsus, 
0.9 mm. Second patella and tibia, 1.8 mm, 
third, 0.9 mm; fourth 1.2 mm. 

Diagnosis. The posteriorly extending 
lobe of the epigynum with the openings 
in a groove on each side (Fig. 259) sepa- 
rates this species from other Chrysometa. 

Chrysometa huila new species 
Figures 262-268; Map 3 

Holotype. Male from Finca Meremberg, 10 km E 
Santa Leticia, 2,300 m el., Dpto. Huila, Colombia, 
March 1979 (W. Eberhard, MCZ). The specific 
name is a noun in apposition after the type local- 
ity. 
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Description. Female. Carapace, legs or- 
ange-yellow; sternum black. Dorsum of 
abdomen with silver spots, smaller ones 
posteriorly; black in midline (Fig. 266). 
Venter black with line of silver pigment 
spots on each side. Anterior lateral eyes, 
posterior median eyes 1.2 diameters of an- 
terior median eyes; posterior laterals equal 
to diameter of anterior median eyes. An- 
terior median eyes their diameter apart, 
1.3 diameters from laterals. Posterior me- 
dian eyes their diameter apart, 1.5 diam- 
eters from laterals. Abdomen elongate oval 
(Fig. 266). Total length, 4.5 mm. Cara- 
pace, 1.8 mm long, 1.4 mm wide. First 
femur, 2.5 mm; patella and tibia, 3.1 mm; 
metatarsus, 2.5 mm; tarsus, 1.1 mm. Sec- 
ond patella and tibia, 2.0 mm; third, 1.1 
mm, fourth, 1.6 mm. 

Male. Carapace yellow, head region or- 
ange. Sternum, legs yellow. Dorsum and 
sides of abdomen with large silver patches, 
posterior with ten fine gray transverse bars; 
venter gray around spinnerets, and with 
two longitudinal rows of silver spots. An- 
terior lateral, posterior median eyes equal 
to diameter of anterior median eyes; pos- 
terior lateral eyes 0.8 diameters of ante- 
rior medians. Anterior median eyes their 
diameter apart, slightly more than their 
diameter from laterals. Posterior median 
eyes 0.8 diameters apart, 1.2 diameters 
from laterals. Abdomen oval. Total length, 
3.5 mm. Carapace, 1.7 mm long, 1.4 mm 
wide. First femur, 4.0 mm, patella and 
tibia, 4.9 mm; metatarsus, 5.3 mm; tarsus, 
1.3 mm. Second patella and tibia, 2.7 mm; 
third, 1.2 mm; fourth, 1.9 mm. 

Note. Both depressions of the epigy- 
num are plugged with irremovable exu- 
date. 

Diagnosis. Females differ by having the 

— 

Figures 234-240. Chrysometa yunque n. sp. 234-237. Epigynum. 234. Dorsal, cleared. 235. Ventral, cleared. 236. Ventral. 
237. Posterior. 238. Female. 239, 240. Left male palpus. 239. Ventral. 240. Lateral. 

Figures 241-246. C. yotocon. sp. 241-245. Epigynum. 241. Dorsal, cleared. 242. Ventral, cleared. 243, 244. Ventral. 245. 
Posterior. 246. Female. 

Figures 247-251. 
Posterior. 251. Female abdomen, dorsal. 

C. obscura (Bryant). 247-250. Epigynum. 247. Dorsal, cleared. 248. Ventral, cleared. 249. Ventral. 250. 
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Figures 252-256. C. conspersa (Bryant). 252-255. Epigynum. 252. Dorsal, cleared. 253. Ventral, cleared. 254. Ventral. 255. 
Posterior. 256. Female. 

Figures 257-261. C. magdalena n. sp. 257-260. Epigynum. 257. Dorsal, cleared. 258. Ventral, cleared. 259. Ventral. 260. 
Posterior. 261. Female. 

Scale lines. 0.1 mm, except Figures 238, 246, 251, 256, 261, 1.0 mm. 
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central depression of the epigynum divid- 
ed by a median anterior lobe and lacking 
an anterior transverse bar (Fig. 264). Males 
can be separated by having a three-point- 
ed paracymbium, cog-wheel-shaped in 
lateral view (Figs. 267, 268). 

Natural History, Distribution. From 
2,300 m, southern Colombia and northern 
Ecuador (Map 3). 

Paratypes. COLOMBIA Dpto. Huila: 
19 km E of Santa Leticia, 2,300 m el., 

March 1976, ? (W. Eberhard, MCZ). EC- 
UADOR Prov. Carchi: Troya, 2,900-2,950 

m, 10-13 June 1965, 22 (L. Pena, MCZ). 

Chrysometa penai new species 
Figures 269-273; Map 3 

Holotype. Female from Cord. Tinajillas, 3,100 m 
[south of Cuenca, Prov. Azuay], Ecuador, 18-21 
March 1965 (L. Pena, MCZ). The species is named 
after the collector. 

Description. Female. Carapace gray- 
orange; sternum black; coxae yellow; legs 
orange-gray. Dorsum of abdomen with 
silver platelets separated by cracks, black 
shoulders and gray transverse posterior 
marks (Fig. 273). Sides silver; venter black 
between epigynum and spinnerets, silver 
longitudinal band on each side. Secondary 
eyes equal to 1.3 diameters of anterior 
medians. Anterior median eyes slightly 
more than their diameter apart, 1.6 di- 
ameters from laterals. Posterior median 
eyes their diameter apart, 1.5 diameters 
from laterals. Abdomen oval (but speci- 
men shriveled). Total length, 4.7 mm. 

Carapace, 1.8 mm long, 1.5 mm wide. 
First femur, 2.5 mm; patella and tibia, 2.8 
mm; metatarsus, 2.3 mm; tarsus, 0.9 mm. 
Second patella and tibia, 1.9 mm; third, 
1.0 mm; fourth, 1.5 mm. 

Diagnosis. This species differs from C. 
pilimbala by having the depression of the 
epigynum twice as wide as long (Fig. 271). 

Paratype. ECUADOR Prov. Pichincha: 
Quito, paramo, 3,400 m, 25 April 1942, 
29 (H. Frizzell, O. L. Haught, EPC). 

Chrysometa pilimbala new species 
Figures 274-280; Map 3 

Holotype. Female holotype with 14 female, 4 male 
paratypes from Parque Nacional Puracé, path from 
Pilimbala to Volcan Puracé, 3,690 m, 12-13 Jan. 

1943, Dpto. Cauca, Colombia (J. A. Kochalka, 
MCZ). The specific name is a noun in apposition 
after the type locality. 

Description. Female. Carapace grayish 
yellow, middle darker; sternum black; legs 
ringed. Dorsum of abdomen with silver 
spots covered by a black longitudinal me- 
dian band, widest anteriorly; cardiac area 
without black pigment. Sides gray on sil- 
ver spots; venter black with a longitudinal 
line of silver spots on each side. Lateral 
eyes equal to 1.3 diameters of anterior 
median eyes; posterior median eyes 1.5 
diameters of anterior median eyes. Ante- 
rior median eyes slightly more than their 
diameter apart, 1.8 diameters from later- 
als. Posterior median eyes 0.8 diameters 
apart, 1.3 diameters from laterals. Abdo- 
men oval. Total length, 5.2 mm. Cara- 

— 

Figures 262-268. Chrysometa huilan. sp. 262-265. Epigynum. 262. Dorsal, cleared. 263. Ventral, cleared. 264. Ventral. 265. 
Posterior. 266. Female. 267, 268. Left male palpus. 267. Ventral. 268. Lateral. 

Figures 269-273. C. penain. sp. 269-272. Epigynum. 269. Dorsal, cleared. 270. Ventral, cleared. 271. Ventral. 272. Posterior. 
273. Female. 

Figures 274-280. C. pilimbala n. sp. 274-277. Epigynum. 274. Dorsal, cleared. 275. Ventral, cleared. 276. Ventral. 277. 
Posterior. 278-280. Male palpus. 278. Ventral. 279. Lateral. 280. Apical. 

Figures 281-287. C. kochalkai n. sp. 281-284. Epigynum. 281. Dorsal, cleared. 282. Ventral, cleared. 283. Ventral. 284. 
Posterior. 285. Female. 286, 287. Male palpus. 286. Ventral. 287. Lateral. 

Scale lines. 0.1 mm, except Figures 266, 273, 285, 1.0 mm. 
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pace, 2.0 mm long, 1.5 mm wide. First 
femur, 2.5 mm; patella and tibia, 3.0 mm; 
metatarsus, 2.3 mm; tarsus, 1.0 mm. Sec- 
ond patella and tibia, 2.0 mm; third, 1.1 
mm; fourth, 1.6 mm. 

Male. Coloration like female. Abdomen 
with less black pigment, but with indis- 
tinct posterodorsal transverse marks. Eyes 
subequal in size. Anterior median eyes 
their diameter apart, 1.2 diameters from 
laterals. Posterior median eyes their di- 
ameter apart, 1.5 diameters from laterals. 
Abdomen oval. Total length, 4.4 mm. 
Carapace, 2.1 mm long, 1.6 mm wide. 
First femur, 3.1 mm; patella and tibia, 3.9 
mm; metatarsus, 3.5 mm; tarsus, 1.2 mm. 

Second patella and tibia, 2.3 mm; third, 
1.2 mm; fourth, 1.7 mm. 

Diagnosis. Females differ from C. pen- 
ai and C. kochalkai by having the depres- 
sion of the epigynum subtriangular and as 
wide as long (Fig. 276). The male can be 
separated from others by the stalked par- 
acymbium and by the small distal hook of 
the conductor of the palpus (Figs. 278, 
279). 

Paratypes. Deposited as follows: 9, 6 
MCZ; 2 AMNH; 2, 6 USNM; 2, 6 BMNH; 
109, 6 IBNA. 

Chrysometa kochalkai new species 
Figures 281-287; Map 3 

Holotype. Female holotype with two male, four fe- 
male paratypes from Rio Donachui, timberline, 
4,000 m, Sierra Nevada de Santa Marta, Colombia, 
18 Jan. 1974 (J. A. Kochalka, MCZ). This species 
is named after the collector. 

Description. Female. Carapace yellow- 
white with black marks; sternum black; 
legs with narrow black rings. Dorsum of 
abdomen with usual black markings and 
posterior longitudinal black band, no sil- 
ver spots (Fig. 285). Secondary eyes equal 
to 1.2 diameters of anterior medians. An- 
terior median eyes 1.2 diameters apart, 
same distance from laterals. Posterior me- 
dian eyes slightly less than their diameter 
apart, 1.5 diameters from laterals. Abdo- 
men oval. Total length, 4.5 mm. Cara- 

Bulletin Museum of Comparative Zoology, Vol. 151, No. 3 

pace, 1.8 mm long, 1.5 mm wide. First 
femur, 2.5 mm; patella and tibia, 3.1 mm; 
metatarsus, 2.5 mm; tarsus, 1.1 mm. Sec- 
ond patella and tibia, 2.1 mm, third, 1.1 
mm; fourth, 1.7 mm. 

Male. Coloration like female. Second- 
ary eyes equal to 1.3 diameters of anterior 
median eyes. Anterior median eyes their 
diameter apart, 1.5 diameters from later- 
als. Posterior median eyes their diameter 
apart, 1.5 diameters from laterals. Total 
length, 3.7 mm. Carapace, 1.6 mm long, 
1.3 mm wide. First femur, 2.8 mm; pa- 
tella and tibia, 3.6 mm; metatarsus, 3.4 
mm; tarsus, 1.1 mm. Second patella and 
tibia, 2.1 mm; third, 1.0 mm; fourth, 1.6 
mm. 

Diagnosis. The epigynum differs from 
that of C. pilimbala and C. penai by hav- 
ing a square-shaped depression (Fig. 283). 
Males differ from related species by the 
relatively short “upper” stalk of the par- 
acymbium and the slender embolus of the 
palpus (Figs. 286, 287). 

Records. COLOMBIA Dpto. Magda- 
lena, Sierra Nevada de Santa Marta: Rio 
Donachui, 3,800 m, 5 Jan. 1974, 2, imm., 
3,600 m, 2 Jan. 1973, 62, 8 imm. (J. Ko- 
chalka, IBNA, AMNH, BMNH, USNM). 

Chrysometa satura new species 
Figures 288-292; Map 3 

Holotype. Female from Cerro de La Muerte, Car- 

tago Prov., Costa Rica, 9 Aug. 1983 (J. Coddington, 
MCZ). The specific name is an arbitrary combi- 
nation of letters. 

Description. Female. Carapace yellow 
with black pattern. Sternum black; legs 
ringed black on yellow. Dorsum of abdo- 
men black with gray and silver marks (Fig. 
292); venter black with longitudinal line 
of silver spots on each side. Eyes subequal 
in size. Anterior median eyes their diam- 
eter apart, 1.3 diameters from laterals. 
Posterior median eyes their diameter 
apart, 1.7 diameters from laterals. Abdo- 
men oval. Total length, 4.5 mm. Cara- 
pace, 1.9 mm long, 1.4 mm wide. First 
femur, 2.5 mm; patella and tibia, 3.1 mm; 



metatarsus, 2.5 mm; tarsus, 1.0 mm. Sec- 

ond patella and tibia, 1.9 mm; third, 1.1 
mm; fourth, 1.2 mm. 

Diagnosis. The epigynum of this species 
differs by being heavily sclerotized with a 
transverse anterior bar lacking a posterior 
lip, and by the two comma-shaped open- 
ings separated by a narrow septum (Fig. 
290). 

Chrysometa bella (Banks), 
new combination 

Figures 293-300; Map 3 

Pseudometa bella Banks, 1909: 208, pl. 6, fig. 30, 4. 

Male holotype from Santa Maria, Prov. San José, 
Costa Rica (MCZ), examined. Roewer, 1942: 922. 

Bonnet, 1957: 3817. 

Description. Female. Carapace orange- 
yellow with longitudinal gray band. Ster- 
num black; legs ringed. Dorsum of abdo- 
men with silver spots, anteriorly with pairs 
of transverse bars, posteriorly with a black 
folium (Fig. 297); venter black between 
epigynum and spinnerets, with longitu- 
dinal white line on each side. Anterior lat- 
eral eyes, posterior median eyes 1.2 di- 
ameters of anterior median eyes; posterior 

lateral eyes equal to diameter of anterior 
medians. Anterior median eyes slightly 
more than their diameter apart, 1.2 di- 
ameters from laterals. Posterior median 
eyes slightly less than their diameter apart, 
1.5 diameters from laterals. Abdomen oval. 
Total length, 5.3 mm. Carapace, 2.4 mm 
long, 1.7 mm wide. First femur, 3.2 mm; 
patella and tibia, 3.8 mm; metatarsus, 3.2 
mm; tarsus, 1.2 mm. Second patella and 
tibia, 2.6 mm; third, 1.3 mm; fourth, 1.9 
mm. 

Male. Carapace orange with darker 
patches and light median line; sternum 
black; legs light yellow. Dorsum of abdo- 
men with gray anteriorly, in middle a pair 
of white patches, posterior with a black 
longitudinal band, sides silvery dorsally; 
venter black with pair of longitudinal 
white lines. Lateral eyes equal to 1.2 di- 
ameters of anterior median eyes; posterior 
median eyes equal to 1.3 diameters of an- 
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terior median eyes. Anterior median eyes 
slightly more than their diameter apart, 
1.3 diameters from laterals. Posterior me- 
dian eyes slightly less than their diameter 
apart, 1.2 diameters from laterals. Total 
length, 3.8 mm. Carapace, 2.0 mm long, 
1.3 mm wide. First femur, 3.9 mm; pa- 
tella and tibia, 4.5 mm; metatarsus, 4.8 
mm; tarsus, 1.3 mm. Second patella and 
tibia, 2.5 mm; third, 1.1) mm: fourth, 2.0 
mm. 

Note. Male and female have not been 
collected together but have been matched 
because of their similarity. There is the 
possibility that the female of C. satura be- 
longs with the male C. bella. 

Diagnosis. The female epigynum dif- 
fers from that of C. satura and C. pichin- 
cha by the more distinct posteriorly point- 
ing transverse bar and by the oblique 
openings separated by more than their 
length (Fig. 295). The short biforked em- 
bolus, one fork being the terminal apoph- 
ysis, separates the male from others with 
a stalked paracymbium (Figs. 298-300). 

Record. COSTA RICA Prov. Cartago: 
Cerro de la Muerte, 18 Feb. 1979, @ (J. 
Coddington, MCZ). 

Chrysometa pichincha new species 
Figures 301-304; Map 3 

Holotype. Female from road between Quito and 
Santo Domingo, 2,300-2,400 m, Prov. Pichincha, 

Ecuador, 13-25 Feb. 1965 (L. Pena, MCZ). The 
specific name is a noun in apposition after the type 
locality. 

Description. Female. Carapace, legs or- 
ange; labium, sternum black. Dorsum of 
abdomen with silver spots less than their 
diameter apart, longitudinal band wider 
anteriorly than posteriorly, sides of band 
parallel posteriorly and with dark patches 
and silver spots in center. Sides of abdo- 
men with silver patches; venter black with 
a longitudinal silver line on each side. An- 
terior lateral eyes equal to 1.3 diameters 
of anterior medians; posterior eyes equal 
to 1.8 diameters of anterior median eyes. 
Anterior median eyes 1.5 diameters apart, 
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3 from laterals. Posterior median eyes their 
diameter apart, 2 from laterals. Abdomen 
elongate oval. Total length, 5.4 mm. Car- 
apace, 2.0 mm long, 1.6 mm wide. First 
femur, 2.8 mm; patella and tibia, 3.6 mm; 
metatarsus, 3.6 mm; tarsus, 1.1 mm. Sec- 
ond patella and tibia, 2.5 mm, third, 1.3 
mm; fourth, 1.9 mm. 

Diagnosis. The straight transverse bar 
of the epigynum separates C. pichincha 
from C. bella, as do the openings, which 
are much further apart in C. pichincha 
(Fig. 303). 

Chrysometa ecarup new species 
Figures 305-309; Map 3 

Holotype. Female holotype and two female para- 
types from Puracé Natl. Park, path from Pilimbala 
to Volcan Puracé, 3,690 m, Colombia, 12-13 Jan. 

1983 (J. Kochalka, MCZ). The specific name is an 
anagram of the locality. 

Description. Carapace yellow with 
black marks; sternum black. Dorsum of 
abdomen black anteriorly, posteriorly with 
black folium; venter black with a light line 
on each side containing silver spots. Sec- 
ondary eyes equal to 1.3 diameters of an- 
terior medians. Anterior median eyes their 
diameter apart, slightly more than their 
diameter from laterals. Posterior median 
eyes 0.8 diameters apart, 1.2 diameters 
from laterals. Abdomen shield-shaped 
(Fig. 309) with two humps. Total length, 
4.4 mm. Carapace, 1.8 mm long, 1.4 mm 
wide. First femur, 2.7 mm; patella and 
tibia, 3.2 mm; metatarsus, 2.7 mm; tarsus, 
1.1 mm. Second patella and tibia, 2.1 mm; 
third, 1.1 mm; fourth, 1.7 mm. 

Diagnosis. This species differs from C. 
pichincha and C. bella by having the 
openings of the epigynum hidden under 
the transverse bar (Fig. 307). 

Figures 288-292. 
291. Posterior. 292. Female. 
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Chrysometa zelotypa (Keyserling), 
new combination 

Figures 310-333; Map 3 

Epeira zelotypa Keyserling, 1883: 202, pl. 15, fig. 7, 
2. Female holotype from San Mateo [Dpto. Lima], 
Peru, 3,000 m (PAN), examined; two juvenile 

paratypes, one in BMNH. Keyserling, 1893, 4: 141, 
pl. 7, fig. 104, 9. 

Meta alticola Berland, 1913: 90, pl. 8, figs. 31-35, 4, 

2. Seven female syntypes from Casitagua [Cerro 
Casitagua, 0°2'S, 78°29'W], male from Tulcan 

[Carchi Prov.], Ecuador, lost. Roewer, 1942: 918. 
Bonnet, 1957: 2785. NEW SYNONYMY. 

Aranea zelotypa:—Roewer, 1942: 857. 
Araneus zelotypus:—Bonnet, 1957: 632. 

Note. Berland’s illustrations of the pal- 
pus (figs. 33, 34) place the male in this 
species; the female may be another species. 

Description. Female type of E. zeloty- 
pa. Carapace with fine median light line, 
border of carapace lighter brown, with 
pigment streaking from center towards 
sides. Sternum dark brown, coxae light; 
legs with fine dark rings on light. Dorsum 
of abdomen with dark folium, scattered 
white pigment spots to sides of folium, 
black on shoulders (Figs. 325, 327); venter 
with two white lines, intermediate area 
black, enclosing some white spots poste- 
riorly (Fig. 326). Secondary eyes slightly 
larger than anterior medians. Anterior 
median eyes their diameter apart, 1.2 di- 
ameters from laterals. Posterior median 
eyes 0.8 diameters apart, their diameter 
from laterals. Abdomen triangular with 
pair of anterior humps. Total length, 4.0 
mm. Carapace, 1.7 mm long, 1.4 mm 
wide. First femur, 2.6 mm; patella and 
tibia, 2.9 mm; metatarsus, 2.3 mm; tarsus, 
1.0 mm. Second patella and tibia, 1.9 mm; 

third, 0.9 mm; fourth, 1.6 mm. 
Male. Coloration like female. Eyes sub- 

equal in size. Anterior median eyes slight- 

— 

Chrysometa satura n. sp. 288-291. Epigynum. 288. Dorsal, cleared. 289. Ventral, cleared. 290. Ventral. 

Figures 293-300. C. bella (Banks). 293-296. Epigynum. 293. Posterior, cleared. 294. Ventral, cleared. 295. Ventral. 296. 
Posterior. 297. Female. 298-300. Left male palpus. 298. Ventral. 299. Lateral. 300. Apical. 
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Figures 301-304. C. pichincha nn. sp., epigynum. 301. Dorsal, cleared. 302. Ventral, cleared. 303. Ventral. 304. Posterior. 

Figures 305-309. C. ecarup n. sp. 305-308. Epigynum. 305. Dorsal, cleared. 306. Ventral, cleared. 307. Ventral. 308. Pos- 
terior. 309. Female. 

Scale lines. 0.1 mm, except Figures 292, 297, 309, 1.0 mm. 
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ly more than their diameter apart, 1.5 di- 
ameters from laterals. Posterior median 
eyes slightly more than their diameter 
apart, 1.5 diameters from laterals. Total 
length, 4.2 mm. Carapace, 2.1 mm long, 
1.7 mm wide. First femur, 4.4 mm; pa- 
tella and tibia, 5.3 mm; metatarsus, 5.8 
mm; tarsus, 1.5 mm. Second patella and 
tibia, 2.8 mm; third, 1.3 mm, fourth, 2.1 
mm. 

Variation. Specimens from no two lo- 
calities are alike. Males vary in the geni- 
talia (Figs. 328-333); all were at first con- 
sidered different species. The few males 
available and the differences in paracym- 
bium shape (Figs. 329, 332) suggest that 
this may indeed be so. The type specimen 
of zelotypa has a short abdomen with 
humps (Fig. 327), while all other females 
had an oval abdomen (Fig. 325). Females 
varied in total length from 3.5 to 5.1 mm. 

Diagnosis. The female epigynum dif- 
fers from similar species by the large oval 
depression sometimes containing a medi- 
an swelling or ridge and by having a 
transverse bar or lobe anterior to the 
depression (Figs. 312, 316, 320, 323). The 
male palpus has a stalked paracymbium, 
the conductor is widened at its base and 
the base of the embolus and terminal 
apophysis has a wide pointed lobe (Figs. 
328-333). 

Natural History, Distribution. Found 
at high elevations 2,400 to 3,500 m, Costa 
Rica, Venezuela to Peru (Map 3). 

Records. COSTA RICA Prov. Heredia: 
Volcan Pods, summit 2,400 m, 28 June 
1979, 2 (J. Coddington, USNM). Cartago: 
Volcan Irazu, 2,400 m, 6 Aug. 1963, 2 (W. 
Peck, EPC), 3,400 m, 26 Nov. 1955, 2 (B. 

Malkin, AMNH); Cerro de la Muerte, 30 
July 1980, ¢ (J. Coddington, MCZ). PAN- 
AMA Prov. Chiriqui: Cerro Punta near 
Guadalupe, 2,500 m, 25 Oct. 1983, 2 (Y. 
D:.. Lubin, MCZ)., VENEZUELA. Est, 
Mérida: aa Mucubaji, 3,400 m, on 
Highway 1, 3 km from intersection of 
Highway 7c Jan. 1985, 2 (J. Palmer, 
MCZ). COLOMBIA Dpto. Naritio: 26 km 
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east of Santiago, 3 March 1955, 2 (E. I. 
Schlinger, E. S. Ross, CAS). ECUADOR 
Prov. Carchi: Volcan Chiles, 2,000-3,100 
m, 26, 27 June 1965, 2 (L. Pena, MCZ); 

Troya, 2,900-2,950 m, 10, 13 June 1965, 

29, 26 (L. Petia, MCZ); Pichincha: Quito, 
Santo Domingo Rd., 2,500 m, 25 Apr. 
1942, 22, nr. Quito, paramo, 3,400 m, 25 

Apr. 1942, 22, 2 imm. (O. L. Haught, H. 
E. Frizzell, EPC). Napo: E of Papallacta, 
6-8 Oct. 1977, 102, 34, 7 imm. (L. Pena, 
AMNH). Tungurahua: Minza Chica, pa- 
ramo, 3,500 m, April 1989, 2° (F. M. 
Brown, AMNH). Bolivar: Hda. Talahua, 
3,100 m, 29 Apr. 1939, 2 (F. M. Brown, 
AMNH). 

Chrysometa bigibbosa (Keyserling), 
new combination 

Figures 334-340; Map 3 

Tetragnatha bigibbosa Keyserling, 1863: 144, pl. 7 
figs. 1, 2, 2. Female holotype from Bogota, Colom- 
bia (BMNH), examined. 

Argyroepeira bigibbosa:—Keyserling, 1893: 330, pl. 
17, fig. 244, @. 

Leucauge bigibbosa:—Petrunkevitch, 1930: 273. 
Roewer, 1942: 1009. Bonnet, 1957: 2463. 

Description. Female. Carapace yellow- 
ish white with median white pigment 
patch and two pairs of dark spots on tho- 
rax. Sternum brown, maculated, with me- 
dian white pigment patch; legs yellowish. 
Dorsum of abdomen with large and small 
white pigment spots, arranged in distinc- 
tive pattern (Fig. 338); sides with white 
pigment spots; venter with two lateral lon- 
gitudinal bands of large white pigment 
spots in between smaller pigment spots 
(Fig. 339); dark pigment surrounding 
white patches posteriorly on venter and 
on sides of humps. Eyes subequal in size. 
Anterior median eyes 1.4 diameters apart, 
2.4 diameters from laterals. Posterior me- 
dian eyes 1.4 diameters apart, 2.4 diam- 
eters from laterals. Abdomen oval with two 
slender tubercles (Figs. 338, 340). Total 
length, 6.8 mm. Carapace, 3.0 mm long, 
2.3 mm wide. First femur, 5.5 mm; pa- 
tella and tibia, 6.8 mm; metatarsus, 6.3 
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Figures 310-333. Chrysometa zelotypa (Keyserling). 310-324. Epigynum. 310, 318, 322. Dorsal, cleared. 311, 319. Ventral, 
Cleared. 312, 314-317, 320, 323. Venter. 313, 321, 324. Posterior. 310-313. (Panama). 314. (Costa Rica). 315. (Venezuela). 
316. (Prov. Carchi, Ecuador). 318-321 (Quito, Ecuador). 322-324. (Holotype, Peru). 325-327. Female. 326. Abdomen, ventral. 
325. (Panama). 326, 327. (Holotype, Peru). 328-333. Male left palpus. 328, 331. Ventral. 329, 332. Lateral. 330, 333. Apical. 
328-330. (Prov. Carchi, Ecuador). 331-333. (Prov. Napo, Ecuador). 

Scale lines. 0.1 mm, except Figures 325-327, 1.0 mm. 
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mm; tarsus, 1.8 mm. Second patella and 
tibia, 4.3 mm; third, 2.4 mm; fourth 3.8 
mm. 

Diagnosis. The species differs from C. 
explorans by having anterior tubercles on 
the abdomen (Figs. 338, 340) and the 
epigynum with a wider scape and depres- 
sions (Fig. 336). 

Chrysometa explorans (Chamberlin), 
new combination 

Figures 341-345; Map 3 

Meta explorans Chamberlin, 1916: 242, pl. 18, fig. 
5, 2. Female holotype from Conservidayo River 
[Conservidayoc, Dpto. Cuzco], Peru (MCZ), ex- 

amined. Roewer, 1942: 918. Bonnet, 1957: 2786. 

Description. Female. Carapace orange 
with lighter dorsal mark. Labium, ster- 
num black; legs orange. Dorsum of ab- 
domen with white pigment spots, poste- 
riorly with a darker longitudinal band 
containing darker spots (Fig. 345); venter 
gray with parallel white lines. Anterior 
lateral eyes 1.5 diameters of anterior me- 
dians; posterior median eyes 1.5 diame- 
ters, posterior laterals equal to diameter 
of anterior medians. Anterior median eyes 
slightly more than their diameter apart, 
1.8 diameters from laterals. Posterior me- 
dian eyes their diameter apart, 1.9 from 
laterals. Abdomen oval with small humps. 
Total length, 5.5 mm. Carapace, 2.2 mm 

long, 1.7 mm wide. First femur, 2.7 mm; 
patella and tibia, 3.5 mm; metatarsus, 2.9 
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mm; tarsus, 1.2 mm. Second patella and 
tibia, 2.5 mm; third, 1.2 mm; fourth, 1.9 
mm. 

Note. It is possible that these specimens 
belong to C. bigibbosa. 

Diagnosis. This species differs from C. 
bigibbosa by having only indistinct humps 
on the abdomen (Fig. 345) and having the 
epigynum with a narrower scape and 
depressions (Fig. 343). 

Records. PERU Dpto. Cuzco: Cuzco, 
3,300 m, Aug. 1965, 2 (P. Wygodzinsky, 
AMNH); Tincochaca, 2,300 m, Aug. 1911, 
2 (Yale Peruv. Exped., MCZ); Urubamba, 
3,100 m, July 1911, ° (Yale Peruv. Exped., 
MCZ). 

Chrysometa macintyrei new species 
Figures 346-350; Map 3 

Holotype. Female from Prov. Tungurahua, 2,600 m, 
Ecuador, 6 May 1939 (W. Clarke-Macintyre, 
AMNH). The species is named after the collector. 

Description. Female. Carapace dark 
orange; sternum brown; legs dark orange. 
Dorsum of abdomen with tiny silver spots 
and pair of black marks; sides with silver 
spots (Fig. 350); venter with dusky rect- 
angular mark in center, with line of silver 
spots on each side, sides with silver spots. 
Secondary eyes equal to 1.3 diameters of 
anterior median eyes. Anterior median 
eyes their diameter apart, 1.5 diameters 
from laterals. Posterior median eyes their 
diameter apart, slightly more than their 

— 

Figures 334-340. Chrysometa bigibbosa (Keyserling). 334-337. Epigynum. 334. Dorsal, cleared. 335. Ventral, cleared. 336. 
Ventral. 337. Posterior. 338-340. Female. 339, 340. Abdomen. 339. Ventral. 340. Lateral. 

Figures 341-345. C. explorans (Chamberlin). 341-344. Epigynum. 341. Dorsal, cleared. 342. Ventral, cleared. 343. Ventral. 
344. Posterior. 345. Female. 

Figures 346-350. C. macintyrei n. sp. 346-349. Epigynum. 346. Dorsal, cleared. 347. Ventral, cleared. 348. Ventral. 349. 
Posterior. 350. Female. 

Figures 351-354. C. bolivarin. sp., epigynum. 351. Dorsal, cleared. 352. Ventral, cleared. 353. Ventral. 354. Posterior. 

Figures 355-362. C. cuencan. sp. 355-358. Epigynum. 355. Dorsal, cleared. 356. Ventral, cleared. 357. Ventral. 358. Pos- 
terior. 359. Female. 360-362. Left male palpus. 360. Ventral. 361. Lateral. 362. Apical. 

Figures 363-365. 

Scale lines. 

C. monticola (Keyserling)., male palpus. 363. Ventral. 364. Lateral. 365. Apical. 

0.1 mm, except Figures 338-340, 345, 350, 359, 1.0 mm. 
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diameter from laterals. Abdomen shield- 
shaped with slight shoulder humps. Total 
length, 5.2 mm. Carapace, 1.9 mm long, 
1.4 mm wide. First femur, 2.7 mm; pa- 

tella and tibia, 3.2 mm; metatarsus, 2.8 
mm: tarsus, 1.0 mm. Second, 2.0 mm; 

third, 1.1 mm; fourth, 1.5 mm. 
Diagnosis. The epigynum of this species 

differs from that of C. bolivari by having 
a narrower median scape (Fig. 348) and 
shorter posterior lateral plates (Fig. 349). 

Chrysometa bolivari new species 
Figures 351-354; Map 3 

Holotype. Female from Hacienda Talahua, 3,100 m, 

Prov. Bolivar, Ecuador, 29 April 1939 (F. M. Brown, 
AMNH). The species is named after Simon Boli- 
var. 

Description. Female. Carapace orange 
with symmetrical gray maculations and 
light median line; thorax with black on 
margin and white pigment spot anterior 
to depression; chelicerae dark orange; 
sternum blackish; legs ringed. Dorsum of 
abdomen with white pigment spots, black 
shoulder marks, and posterior black band 
having sides almost parallel. Anterior lat- 
eral eyes 1.5 diameters of anterior medi- 
ans; posterior median eyes twice diame- 
ter, posterior laterals 1.3 diameters of 
anterior median eyes. Anterior median 
eyes 1.3 diameters apart, 1.3 diameters 
from laterals. Posterior median eyes 0.8 
diameters apart, their diameter from lat- 
erals. Abdomen oval. Total length, 4.0 
mm. Carapace, 1.9 mm long, 1.4 mm 
wide. First femur, 2.9 mm; patella and 
tibia, 3.5 mm; metatarsus, 3.1 mm; tarsus, 

1.1 mm. Second patella and tibia, 2.1 mm; 
third, 1.1 mm; fourth, 1.7 mm. 

Note. Specimen’s abdomen is in poor 
preservation. 

Diagnosis. The epigynum of this species 
differs from that of C. macintyrei by hav- 
ing a wider scape (Fig. 353) on whose pos- 
terior face are a pair of widely separated 
openings; it also differs by having longer 
posterior plates (Fig. 354). 
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Chrysometa cuenca new species 
Figures 355-362; Map 3 

Holotype. Female holotype, with six female, two male 
paratypes from south of Cuenca, 2,500-2,800 m, 
Prov. Azuay, Ecuador, 15 March 1965 (L. Pena, 

MCZ). The specific name is a noun in apposition 
after the type locality. 

Description. Carapace orange with 
black marks (Fig. 359), white spot in cen- 
ter of thorax; sternum dark orange, black 
on sides; venter orange with indistinct 
black rings. Dorsum of abdomen with lit- 
tle silver plates almost touching, posterior 
with black folium (Fig. 359); venter black 
with white longitudinal line on each side. 
Eyes subequal in size. Anterior median 
eyes slightly more than their diameter 
apart, 1.7 diameters from laterals. Poste- 
rior median eyes slightly more than their 
diameter apart, 1.7 diameters from later- 
als. Abdomen oval. Total length, 4.5 mm. 
Carapace, 2.2 mm long, 1.5 mm wide. 
First femur, 2.9 mm; patella and tibia, 3.5 
mm; metatarsus, 3.0 mm; tarsus, 1.1 mm. 
Second patella and tibia, 2.1 mm; third, 
1.1 mm; fourth, 1.7 mm. 

Male. Coloration like female. Total 
length, 3.0 mm. Carapace, 1.5 mm long, 
1.1 mm wide. First femur, 2.9 mm, pa- 
tella and tibia, 3.56 mm; metatarsus, 3.1 
mm, tarsus, 1.0 mm. Second patella and 
tibia, 1.8 mm, third, 0.8 mm; fourth, 1.4 
mm. 

Variation. Females vary from 4.1 to 4.5 
mm, males from 2.8 to 3.0 mm. 

Diagnosis. The epigynum of the female 
differs from that of C. macintyrei and C. 
bolivari by having the sides of the scape 
parallel (Fig. 357). It differs from that of 
C. eberhardi in posterior view by having 
the lateral plates covering the scape (Fig. 
358). The male palpus differs from that 
of C. monticola by having a smaller con- 
ductor and terminal apophysis (Figs. 360- 
362). 

Natural History, Distribution. Found 
at high altitudes (2,500 m), Ecuador (Map 
3). 

Paratypes. ECUADOR Prov. Pichin- 



cha: Mt. Pichincha near Quito, Aug. 1944, 
(W. Prescott, MCZ); Quito, 6 (MCZ). Co- 
topaxi: 26 km N of Latacunga, 21 Feb. 
1955, 22 (E. I. Schlinger, E. S. Ross, CAS). 
Tungurahua: Ambato, June 1943, 68, 6 (H. 
E., D. L. Frizzell, EPC). Azuay: Cuenca, 
3 Apr 1942529 (Hh. EE.) Dy LE. Frizzell, 
Ke@): 

Chrysometa monticola (Keyserling), 
new combination 

Figures 363-365; Map 3 

Meta monticola Keyserling, 1883: 204, figs. 9, 15, 2, 
6. Male syntype (female lost) from Montana di 
Nancho [mountains east of Pacasmayo, 2,600 m, 

Dpto. Cajamarca], Peru (PAN), examined. Roe- 
wer, 1942: 919. Bonnet, 1957: 2796. 

Argyrodes monticola:—Keyserling, 1893: 328, pl. 17, 
fig. 243, 2, 6. 

Description. Male. Carapace, sternum, 
legs orange-yellow. Dorsum of abdomen 
with tiny silver spots (abdomen in poor 
condition). Venter with two gently curved 
white lines; the one on the spider’s left 
side is a slightly squeezed S, the right is 
its mirror image. Eyes subequal in size. 
Anterior median eyes their diameter apart, 
1.2 diameters from laterals. Posterior me- 
dian eyes their diameter apart, 1.5 from 
laterals. Total length, 3.4 mm. Carapace, 
1.8 mm long, 1.6 mm wide. First femur, 
3.5 mm; patella and tibia, 4.3 mm; meta- 
tarsus, 4.3 mm; tarsus, 1.2 mm. Second 
patella and tibia, 2.5 mm; third, 1.2 mm; 
fourth, 1.7 mm. 

Note. The epigynum of the lost female 
pictured by Keyserling has two circular 
depressions divided by a septum of equal 
diameter. The septum might be a scape. 

Diagnosis. This male differs from C. 
zelotypa by having the base of the con- 
ductor with a shelf (Fig. 363) and by hav- 
ing a pointed terminal apophysis lobe with 
a large, wide thorn at its base (Figs. 363, 
364). 

Chrysometa minza new species 
Figures 366-372; Map 3 

Holotype. Female holotype with female and male 
paratypes from Volcan Minza Chica, 3,500 m, Prov. 
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Tungurahua, Ecuador, April 1939 (F. M. Brown, 

AMNH). The specific name is a noun in apposition 
after the type locality. Note. The type locality is 
Paramo Minza Chica, 1°31'S, 78°25'W (F. M. 
Brown, 1941). 

Description. Female. Carapace orange 
with darker maculations and white spot 
anterior to thoracic depression; sternum 
black on orange; legs orange with dark 
rings. Dorsum of abdomen with large sil- 
ver spots almost their diameter apart, pos- 
teriorly with a median black band with 
anterolateral branch (Fig. 370); sides with 
some silver spots; venter black with line 
of silver spots on each side. Secondary eyes 
equal to 1.8 diameters of anterior median 
eyes. Anterior median eyes 1.5 diameters 
apart, 1.8 diameters from laterals. Poste- 
rior median eyes slightly less than their 
diameter apart, 1.3 diameters from later- 
als. Abdomen oval. Total length, 4.2 mm. 
Carapace, 1.7 mm long, 1.5 mm wide. 
First femur, 2.5 mm; patella and tibia, 2.9 
mm; metatarsus, 2.5 mm; tarsus, 1.1 mm. 

Second patella and tibia, 1.9 mm; third, 
1.0 mm; fourth, 1.6 mm. 

Male. Coloration like female. Anterior 
lateral eyes, posterior median eyes equal 
to 1.2 diameters of anterior medians; pos- 
terior lateral eyes equal to 1.1 diameters 
of anterior median eyes. Anterior median 
eyes their diameter apart, slightly more 
than their diameter from laterals. Poste- 
rior median eyes 0.6 diameters apart, their 
diameter from laterals. Total length, 3.4 
mm. Carapace, 1.6 mm long, 1.4 mm 

wide. First femur, 3.1 mm, patella and 
tibia, 4.0 mm; metatarsus, 3.6 mm; tarsus, 

1.1 mm. Second patella and tibia, 2.1 mm; 
third, 1.1 mm; fourth, 1.5 mm. 

Diagnosis. The epigynum of females 
differs from that of C. cuenca by lacking 
a scape and from other species by having 
the black, median depression not bor- 
dered (Fig. 368); the male palpus differs 
from that of C. cuenca by having the bas- 
al end of the conductor enclosed by the 
tegulum and having the tegulum medially 
drawn out and pointed (Figs. 371, 372). 
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Chrysometa tinajillas new species 
Figures 373-377; Map 3 

Holotype. Female holotype with two immature 
paratypes from Cordillera Tinajillas, 3,100 m, south 
of Cuenca, Prov. Azuay, Ecuador, 18-21 March 
1965 (L. Pena, MCZ). The specific name is a noun 
in apposition after the type locality. 

Description. Female. Carapace yellow 
with gray marks and white pigment spot 
on thorax; labium, sternum black; endites 
yellow; legs yellow, indistinctly ringed. 
Dorsum of abdomen black posteriorly, 
surrounded by silver spots (Fig. 377); ven- 
ter black with pair of paraxial lines con- 
taining silver spots. Eyes small. Lateral 
eyes equal to 1.2 diameters of anterior 
median eyes; posterior median eyes equal 
to 1.3 diameters of anterior medians. An- 
terior median eyes 1.5 diameters apart, 2 
diameters from laterals. Posterior median 
eyes their diameter apart, 1.5 diameters 
from laterals. Total length, 4.0 mm. Car- 
apace, 1.8 mm long, 1.5 mm wide. First 
femur, 2.8 mm; patella and tibia, 3.5 mm; 
metatarsus, 2.9 mm; tarsus, 1.1 mm. Sec- 
ond patella and tibia, 2.1 mm; third, 1.1 
mm; fourth, 1.8 mm. 

Diagnosis. The epigynum of this species 
differs by having a transverse bar with a 
short anterior lip over a_ longitudinal 
groove (Fig. 375); it is bordered posterior- 
ly by the posterior plates (Fig. 376). 

Natural History, Distribution. Found 
at high elevations, Ecuador. 

Paratypes. ECUADOR Prov. Azuay;: 
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Cerro Tinajillas, 3,100 m, 18-21 March 
1965, 2 (L. Pena, MCZ); Lago Zurucuchu, 
18 km W of Cuenca, 16 Feb. 1955, 2 (E. 
I. Schlinger, E. S. Ross, CAS). 

Chrysometa sztolcmani new species 
Figures 378-381 

Holotype. Female holotype with one female para- 
type from Palatayoc [place not located], Peru (K. 
Jelski, J. Sztoleman, PAN). The species is named 
after the collector. 

Description. Female. Carapace orange, 
darker on each side of head and on tho- 
racic depression, with a median light or- 
ange line; sternum, endites black; legs or- 
ange, indistinctly ringed. Dorsum of 
abdomen with small silver spots almost 
touching, posterior two thirds with dark 
median band consisting of lighter and 
darker transverse bars, dark bars separat- 
ed in middle; venter black, a light line of 
silver spots on each side and a silver spot 
on each side of spinnerets. Eyes subequal 
in size. Anterior median eyes slightly less 
than their diameter apart, 1.7 diameters 
from laterals. Posterior median eyes 
slightly more than their diameter apart, 
1.7 diameters from laterals. Abdomen oval. 
Total length 4.8 mm. Carapace, 2.1 mm 
long, 1.6 mm wide. First femur, 3.0 mm; 
patella and tibia, 3.6 mm; metatarsus, 2.9 
mm; tarsus, 1.1 mm. Second patella and 
tibia, 2.5 mm; third, 1.2 mm; fourth 2.0 
mm. 

Diagnosis. The epigynum of this species 

— 

Figures 366-372. Chrysometa minza n. sp. 366-369. Epigynum. 366. Dorsal, cleared. 367. Ventral, cleared. 368. Ventral. 
369. Posterior. 370. Female. 371-372. Left male palpus. 371. Ventral. 372. Lateral. 

Figures 373-377. C. tinajillas n. sp. 373-376. Epigynum. 373. Dorsal, cleared. 374. Ventral, cleared. 375. Ventral. 376. Pos- 
terior. 377. Female. 

Figures 378-381. C. sztolcmanin. sp., epigynum. 378. Dorsal, cleared. 379. Ventral, cleared. 380. Ventral. 381. Posterior. 

Figures 382-388. C. chican. sp. 382-385. Epigynum. 382. Dorsal, cleared. 383. Ventral, cleared. 384. Ventral. 385. Posterior. 
386-388. Male palpus. 386. Ventral. 387. Lateral. 388. Apical. 

Figures 389-393. C. brownin. sp. 389-392. Epigynum. 389. Dorsal, cleared. 390. Ventral, cleared. 391. Ventral. 392. Poste- 
rior. 393. Female. 

Scale lines. 0.1 mm, except Figures 370, 377, 393, 1.0 mm. 
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differs from all others by having a median 
light-colored, heart-shaped knob (Fig. 
380). 

Chrysometa chica new species 
Figures 382-288; Map 3 

Holotype. Female holotype with four female and 
one male paratypes from Volcan Minza Chica, 
3,500 m, Prov. Tungurahua, Ecuador, April 1939 
(F. M. Brown, AMNH). The specific name is an 
arbitrary combination of letters. Note. The locality 
is paramo Minza Chica, 1°31’'S, 78°25'W (F. M. 

Brown, 1941). 

Description. Female. Carapace, legs or- 
ange-yellow; sternum dusky orange-yel- 
low. Dorsum of abdomen with black spots, 
densest on sides, and median gray band 
darkest posteriorly; sides gray; venter with 
black band and white longitudinal line on 
each side. Secondary eyes equal to 1.5 di- 
ameters of anterior median eyes. Anterior 

median eyes 1.7 diameters apart, 2 di- 
ameters from laterals. Posterior median 
eyes their diameter apart, 1.5 diameters 
from laterals. Abdomen oval. Total length, 
5.6 mm. Carapace, 2.1 mm long, 1.6 mm 
wide. First femur, 2.8 mm; patella and 
tibia, 3.3 mm; metatarsus, 2.8 mm; tarsus, 
1.2 mm. Second patella and tibia, 2.3 mm; 
third, 1.2 mm; fourth, 1.9 mm. 

Male. Coloration and eye structure like 
female. Anterior median eyes their di- 
ameter apart, 1.5 diameters from laterals. 
Posterior median eyes their diameter 
apart, 1.5 diameters from laterals. Total 
length, 4.0 mm. Carapace, 2.1 mm long, 
1.8 mm wide. First femur, 3.2 mm; pa- 
tella and tibia, 4.2 mm; metatarsus, 3.7 
mm; tarsus, 1.2 mm. Second patella and 
tibia, 2.5 mm; third, 1.1 mm; fourth, 1.8 
mm. 

Diagnosis. The epigynum of the female 
differs from all others by having a wide, 
median anterior lobe and lateral depres- 
sions (Fig. 384). The male differs from C. 
minza and C. bolivari by having a rela- 
tively small, narrow conductor that is 
lobed distally (Figs. 386-388). 
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Chrysometa browni new species 
Figures 389-393; Map 3 

Holotype. Female holotype with one female para- 
type from Volcan Minza Chica, 3,500 m, Prov. 
Tungurahua, Ecuador, April 1939 (F. M. Brown, 
AMNH). The species is named after the collector. 
Note. The type locality is paramo Minza Chica, 
1931'S, 78°25'W (F. M. Brown, 1941). 

Description. Female. Carapace with 
black marks on orange, head black to tho- 
racic depression, orange around lateral 
eyes and a fine median orange line; sides 
of thorax with two black marks and black 
margin (Fig. 393). Sternum black; legs or- 
ange with narrow black rings. Dorsum of 
abdomen with silver spots, posteriorly with 
gray marks and black transverse bars 
forming a longitudinal band; sides gray; 
venter black with line of silver spots on 
each side. Secondary eyes equal to 1.5 di- 
ameters of anterior median eyes. Anterior 
median eyes 1.5 diameters apart, same 
distance from laterals. Posterior median 
eyes 0.8 diameters apart, 1.2 diameters 
from laterals. Abdomen oval, widest an- 
teriorly. Total length, 4.8 mm. Carapace, 
2.0 mm long, 1.7 mm wide. First femur, 
3.3 mm; patella and tibia, 4.2 mm; meta- 
tarsus, 3.4 mm; tarsus, 1.3 mm. Second 
patella and tibia, 2.7 mm; third, 1.3 mm; 
fourth, 2.1 mm. 

Diagnosis. The epigynum of this species 
differs from all others by having an an- 
terior median lobe bearing a light rect- 
angular patch (Fig. 391). 

Chrysometa luisi new species 
Figures 394-401; Map 3 

Holotype. Female holotype and male paratype from 
Cerro Tinajillas, 3,100 m, Azuay Prov., Ecuador, 
18-21 March 1965 (L. Pena, MCZ). This species is 

named after the collector. 

Description. Female. Carapace similar 
to C. troya, but more contrasting, with 
median light line (Fig. 398); sternum 
black; legs with indistinct narrow rings. 
Dorsum of abdomen with scattered white 
spots and darker pattern than in C. troya. 
Eyes subequal in size. Anterior median 



eyes their diameter apart, 1.5 diameters 
from laterals. Posterior median eyes 
slightly less than their diameter apart, 1.7 
diameters from laterals. Abdomen oval. 
Total length, 5.0 mm. Carapace, 1.8 mm 
long, 1.6 mm wide. First femur, 3.2 mm; 
patella and tibia, 3.8 mm; metatarsus, 3.4 
mm, tarsus, 1.3 mm. Second patella and 
tibia, 2.3 mm; third, 1.1 mm; fourth, 1.9 
mm. 

Male. Darker than female. Carapace 
blackish orange on sides with some areas 
darker brown; endites, sternum black; 
coxae gray; legs orange-yellow with indis- 
tinct gray rings. Abdomen with silver spots 
and black behind as in female, also black 
anteriorly on sides and on venter. Eyes 
subequal in size. Anterior median eyes 
their diameter apart, 1.5 diameters from 
laterals. Posterior median eyes their di- 
ameter apart, 1.7 diameters from laterals. 
Total length, 4.5 mm. Carapace, 2.1 mm 
long, 1.8 mm wide. First femur, 4.7 mm; 
patella and tibia, 5.8 mm; metatarsus, 6.2 
mm; tarsus, 1.7 mm. Second patella and 
tibia, 3.2 mm; third, 1.4 mm; fourth, 2.3 
mm. 

Diagnosis. The epigynum of females is 
distinguished from others by the wide me- 
dian lobe overhanging a sclerotized 
depression (Fig. 396); the male palpus dif- 
fers from others by the large conductor 
and biforked embolus-terminal apophysis 
tip (Figs. 399-401). 

Chrysometa alliia new species 
Figures 402-408; Map 3 

Holotype. Female holotype and one female paratype 
from Cerro Tinajillas, 3,100 m, Prov. Azuay, Ec- 
uador, 18-21 March 1965 (L. Pena, MCZ). The 
name is an arbitrary combination of letters. 

Description. Female. Carapace orange, 
gray on each side of head and middle of 
thorax. Sternum brown; legs orange with 
indistinct black rings. Dorsum of abdo- 
men with silver spots less than their di- 
ameter apart. Sides with black patch an- 
teriorly; posteriorly with wide, dark 
median longitudinal band as in C. chiri- 
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qui. Venter black with longitudinal white 
band on each side. Eyes subequal in size. 
Anterior median eyes their diameter apart, 
1.4 diameters from laterals. Posterior me- 
dian eyes slightly more than their diam- 
eter apart, 1.7 from laterals. Abdomen 
oval. Total length, 4.0 mm. Carapace, 2.1 
mm long, 1.5 mm wide. First femur, 3.0 
mm; patella and tibia, 3.7 mm; metatar- 
sus, 2.9 mm; tarsus, 1.0 mm. Second pa- 
tella and tibia, 2.4 mm; third, 1.3 mm; 
fourth 1.9 mm. 

Maie. Coloration like female. Eyes sub- 
equal in size. Anterior median eyes their 
diameter apart, 1.4 diameters from later- 
als. Posterior median eyes 1.3 diameters 
apart, two diameters from laterals. Total 
length, 4.5 mm. Carapace, 2.7 mm long, 
2.1 mm wide. First femur, 4.6 mm; pa- 
tella and tibia, 5.6 mm; metatarsus, 5.4 
mm; tarsus, 1.5 mm. Second patella and 
tibia, 3.5 mm; third, 1.5 mm; fourth, 2.5 
mm. 

Variation. Females vary from 4.0 to 6.7 
mm total length. 

Diagnosis. The epigynum of this species 
has two facing lobes with an opening at 
the lateral end of their anterior borders 
(Fig. 404). The male palpus differs from 
others by the twisted distal end of the con- 
ductor and the shape of the embolus and 
terminal apophysis (Figs. 406-408). 

Natural History. Found at 3,000 m al- 
titude, Ecuador (Map 3). 

Paratypes. ECUADOR. Prov. Bolivar: 
Hda. Talahua, 3,100 m, 29 April 1939, ¢ 
(F. M. Brown, AMNH). Chimborazo: Ur- 
bina, 3,650 m, Cerro Chimborazo, 18 April 
1939, 92, 26 (F. M. Brown, AMNH). 
zuay: 52 km S of Cuenca, 3,200 m, 21 

March 1965, 59, 12 imm. (L. Pena, MCZ). 

Chrysometa ura new species 
Figures 409-412; Map 3 

Holotype. Female from Volcan Minza Chica, 3,500 
m, Prov. Tungurahua, Ecuador (F. M. Brown, 

AMNH). The species is an arbitrary combination 
of letters. Note. The locality is paramo Minza Chi- 
ca, 1°31’S, 78°26'W (F. M. Brown, 1941). 
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Description. Female. Carapace orange 

with indistinct dark gray marks, white 
pigment spot in front of thoracic depres- 
sion; sternum orange with black pigment; 
legs orange with dark narrow rings. Dor- 
sum of abdomen marked as in other 
species, with scattered silver spots, gray on 
shoulders, posteriorly with transverse black 
marks forming longitudinal band; sides 
gray; venter with longitudinal line of sil- 
ver spots on each side. Anterior lateral eyes 
equal to 1.5 diameters of anterior medi- 
ans; posterior eyes equal to 1.7 diameters 
of anterior median eyes. Anterior median 
eyes 1.5 diameters apart, same distance 
from laterals. Posterior median eyes 0.7 
diameters apart, slightly less than their di- 
ameter from laterals. Abdomen subspher- 
ical, widest anteriorly. Total length, 3.7 
mm. Carapace, 1.6 mm long, 1.3 mm 
wide. First femur, 2.3 mm; patella and 
tibia, 2.8 mm; metatarsus, 2.2 mm; tarsus, 
0.9 mm. Second patella and tibia, 1.7 mm; 
third, 0.9 mm; fourth, 1.4 mm. 

Diagnosis. Unlike the epigynum of C. 
allija, the facing lobes are separated from 
each other and their anterior margin sur- 
rounds a depression anteriorly on each side 
(Fig. 411). 

Chrysometa troya new species 
Figures 413-420; Map 3 

Holotype. Female holotype and twelve females, 10 
male paratypes from Troya, 2,900-2,950 m, Prov. 
Carchi, Ecuador, 10-13 June 1965 (L. Pena, MCZ). 

Figures 394-401. 
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The specific name is a noun in apposition after the 
type locality. 

Description. Female. Carapace orange- 
brown with darker markings, sternum 
black; coxae orange; legs orange-brown 
with indistinct darker marks. Dorsum of 
abdomen with silver spots and black marks 
(Fig. 417); venter with pair of lines of sil- 
ver spots. Eyes subequal in size. Anterior 
median eyes 1.2 diameters apart, 2 di- 
ameters from laterals. Posterior median 
eyes 1.2 diameters apart, 1.8 diameters 
from laterals. Abdomen oval. Total length, 
5.2 mm. Carapace, 2.5 mm long, 1.9 mm 
wide. First femur, 3.5 mm; patella and 
tibia, 4.3 mm; metatarsus, 3.1 mm; tarsus, 
1.2 mm. Second patella and tibia, 2.7 mm; 
third, 1.3 mm; fourth, 2.0 mm. 

Male. Coloration like female. Eyes sub- 
equal in size. Anterior median eyes slight- 
ly more than their diameter apart, 2 di- 
ameters from laterals. Posterior median 
eyes slightly more than their diameter 
apart, 2 diameters from laterals. Total 
length, 4.5 mm. Carapace, 2.5 mm long, 
1.8 mm wide. First femur, 4.2 mm, pa- 
tella and tibia, 5.2 mm; metatarsus, 5.1 
mm, tarsus, 1.5 mm. Second patella and 
tibia, 3.0 mm; third, 1.3 mm; fourth, 2.2 
mm. 

Variation. Females vary in total length 
from 8.5 to 5.0 mm, males from 4.5 to 5.2 
mm. 

Diagnosis. The epigynum of females 
differs from that of C. purace by having 
the lateral, anterior margins of the depres- 
sion continue medially into a septum (Fig. 

— 

Chrysometa luisi n. sp. 394-397. Epigynum. 394. Dorsal, cleared. 395. Ventral, cleared. 396. Ventral. 397. 
Posterior. 398. Female carapace. 399-401. Left male palpus. 399. Ventral. 400. Lateral. 401. Apical. 

Figures 402-408. CC. alliian. sp. 402-405. Epigynum. 402. Dorsal, cleared. 403. Ventral, cleared. 404. Ventral. 405. Posterior. 
406-408. Male palpus. 406. Ventral. 407. Lateral. 408. Apical. 

Figures 409-412. C. uran. sp., epigynum. 409. Subdorsal, cleared. 410. Subventral, cleared. 411. Ventral. 412. Posterior. 

Figures 413-420. C. troyan. sp. 413-416. Epigynum. 413. Dorsal, cleared. 414. Ventral, cleared. 415. Ventral. 416. Posterior. 
417. Female. 418-420. Male palpus. 418. Ventral. 419. Lateral. 420. Apical. 

Scale lines. 0.1 mm, except Figures 398, 417, 1.0 mm. 
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415). The male palpus differs from that 
of C. purace by having the conductor with 
an s-shaped tip and by the shape of em- 
bolus and terminal apophysis (Figs. 418- 
420). 

Natural History, Distribution. Found 
1,800 to 3,100 m, Ecuador (Map 3). 

Paratypes. ECUADOR Prov. Carchi: 
Troya, 2,900 m, 10-13 June 1965, 39, 3 

(L. Pena, MCZ); Volcan Chiles, 2,000- 
3,100 m, 26, 27 June 1965, 2 (L. Pena, 
MCZ); Cerro Pelado, S of Tulcan, 3,200 
m, 25 June 1965, 22, 16 imm. (L. Pena, 
MCZ); Tulcan, El Carmelo, 3,350 m, 11 
Sept. 1977, 9°, 86 (L. Pena, AMNH). Za- 
mora-Chinchipe: Zamora, 1,800-2,200 m, 
28 Oct. 1977, 2 (L. Pena, AMNH). 

Chrysometa purace new species 
Figures 421-428; Map 3 

Holotype. Female holotype and one male paratype 
from Paramo Puracé, 11,000 ft. [3,500 m], Dpto. 

Huila, Colombia, March 1976 (W. Eberhard, MCZ). 

The specific name is a noun in apposition after the 
type locality. 

Description. Female. Carapace, legs or- 
ange-yellow and gray; chelicerae dark or- 
ange; sternum black. Dorsum of abdomen 
with two longitudinal black bands (Fig. 
425); venter black with curved longitudi- 
nal line of silver spots on each side; white 
spot on each side anterior of spinnerets. 
Anterior lateral eyes 1.2 diameters of an- 
terior median eyes. Posterior median eyes 
1.2 diameters of anterior medians, poste- 
rior laterals 1.1 diameters. Anterior me- 
dian eyes slightly more than their diam- 
eter apart, same distance from laterals. 
Posterior median eyes slightly less than 
their diameter apart, 1.5 diameters from 
laterals. Abdomen narrow oval (Fig. 425). 
Total length, 4.8 mm. Carapace, 1.9 mm 
long, 1.3 mm wide. First femur, 2.5 mm; 
patella and tibia, 3.2 mm; metatarsus, 2.7 
mm; tarsus, 1.0 mm. Second patella and 
tibia, 2.1 mm; third, 1.1 mm; fourth, 1.8 
mm. 

Male. Coloration like female. Carapace 
with deep thoracic depression. Eyes sizes 
like female. Anterior median eyes their 
diameter apart, same distance from lat- 
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erals. Posterior median eyes slightly less 
than their diameter apart, 1.5 diameters 
from laterals. Abdomen narrow oval. To- 
tal length, 4.56 mm. Carapace, 2.1 mm 
long, 1.7 mm wide. First femur, 3.4 mm; 
patella and tibia, 4.5 mm; metatarsus, 4.2 
mm, tarsus, 1.2 mm. Second patella and 
tibia, 2.7 mm; third, 1.2 mm; fourth, 2.0 
mm. 

Diagnosis. The epigynum differs from 
that of C. troya by having the lip sur- 
rounding the depression entire (Fig. 423). 
The male palpus differs by the knobbed 
tip of the conductor and the shape of the 
embolus and terminal apophysis (Figs. 
426-428). 

Chrysometa merida new species 
Figures 429-431; Map 3 

Holotype. Male from La Culata, 2,850 m, Est. Méri- 

da, Venezuela, Feb. 1968 (J. Rivero, MCZ). The 
specific name is a noun in apposition after the type 
locality. 

Description. Male. Carapace orange 

with pair of paraxial median longitudinal 
black lines separated by a light line; la- 
bium black; sternum black, orange in cen- 
ter; legs orange-gray. Dorsum of abdo- 
men without silver spots, pair of indistinct 
gray anterior brackets, posteriorly a lon- 
gitudinal dark band consisting of black 
transverse bars; venter gray with light lon- 
gitudinal band on each side. Carapace 
with deep longitudinal thoracic groove. 
Eyes subequal in size. Anterior median 
eyes their diameter apart, slightly less than 
two diameters from laterals. Posterior me- 
dian eyes their diameter apart, 1.8 diam- 
eters from laterals. Abdomen oval, elon- 
gate. Total length, 5.8 mm. Carapace, 2.7 
mm long, 2.2 mm wide. First femur, 4.8 
mm; patella and tibia, 5.7 mm; metatar- 
sus, 5.9 mm; tarsus, 1.5 mm. Second pa- 

tella and tibia, 3.7 mm; third, 1.7 mm; 
fourth, 2.7 mm. 

Diagnosis. This male palpus differs 
from others of this species group by hav- 
ing a relatively small conductor like C. 
chica and by the shape of the embolus and 
terminal apophysis (Figs. 429-431). 
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Figures 421-428. Chrysometa purace n. sp. 421-424. Epigynum. 421. Dorsal, cleared. 422. Ventral, cleared. 423. Ventral. 
424. Posterior. 425. Female. 426-428. Left male palpus. 426. Ventral. 427. Lateral. 428. Apical. 

Figures 429-431. C. meridan. sp., male palpus. 429. Ventral. 430. Lateral. 431. Apical. 

Figures 432-434. C. huanuco n. sp., male palpus. 432. Ventral. 433. Lateral. 434. Apical. 

Scale lines. 0.1 mm, except Figure 425, 1.0 mm. 

Chrysometa huanuco new species Description. Male. Carapace dusky or- 
Figures 432-434; Map 3 ange with median light orange line; ster- 

num black; legs orange with indistinct 
serge Bae ee eae ene aay rings. Dorsum of abdomen with silver 

The specific name is a noun in apposition after the spots, posterior dark longitudinal band, 
type locality. and dark patches on shoulders. Venter 



168 

black with a silver longitudinal line on 
each side. Anterior lateral eyes equal to 
1.3 diameters of anterior medians; poste- 
rior medians equal to 1.5 diameters; pos- 
terior laterals equal to diameter of ante- 
rior median eyes. Anterior median eyes 
their diameter apart, 1.5 diameters from 
laterals. Posterior median eyes their di- 
ameter apart, 1.8 diameters from laterals. 
Abdomen oval. Total length, 4.0 mm. 
Carapace, 1.9 mm long, 1.6 mm wide. 
First femur, 3.9 mm; patella and tibia, 4.8 
mm; metatarsus, 4.7 mm; tarsus, 1.3 mm. 

Second patella and tibia, 2.7 mm, third, 
1.3 mm; fourth, 2.0 mm. 

Diagnosis. The male palpus differs from 
those of C. chica and C. merida, which 
also have a small conductor, by the shape 
of the embolus and terminal apophysis 
(Figs. 432-434). 

Paratypes. PERU Dpto. Hudnuco: Sar- 
iapampa, 3,600 m, 4¢ (F. Woytkowski, 
AMNH). 

Chrysometa minuta (Keyserling), 

new combination 

Figures 435-440; Map 3 

Meta minuta Keyserling, 1883: 206, pl. 15, fig. 10, 
9. Female from “Province Amazonas,” Brazil 

(HEO), examined. Roewer, 1942: 919. Bonnet, 

1957: 2795. 

Argyroepeira minuta Keyserling, 1893: 321, pl. 16, 
fig. 236, 2. 

Description. Female. Carapace, ster- 
num, legs light orange. Dorsum of abdo- 
men bleached orange-white [according to 
Keyserling, with fine white spots]. Ante- 
rior lateral eyes, posterior median eyes 
equal to 0.8 diameters of anterior medi- 
ans; posterior lateral eyes equal to 0.6 di- 
ameters of anterior median eyes. Anterior 

median eyes 0.3 diameters apart, same 
distance from laterals. Posterior medians 
slightly less than their diameter apart, 
slightly more than their diameter from 
laterals. Abdomen subspherical. Total 
length, 3.5 mm. Carapace, 1.4 mm long, 
1.1 mm wide. First femur, 1.9 mm; pa- 
tella and tibia 1.5 mm. Second patella and 
tibia, 1.7 mm; third, 0.8 mm; fourth, 1.4 
mm. 
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Variation. Recently collected speci- 
mens have scattered tiny white spots cov- 
ering the abdomen and posteriorly on the 
abdomen paired, transverse, dusky marks 
(Fig. 440). 

Diagnosis. The epigynum of this species 
differs from that of C. aureola by having 
the median septum posteriorly surround- 
ed by lobes (Figs. 437, 438). 

Natural History, Distribution. Found 
in low elevation forest of the Amazon area 
(Map 3). 

Records. BRAZIL Est. Amazonas: 
Manaus, Aug. 1971, 2 (M. E. Galiano, MG). 
Mato Grosso: Synoptic coll., 5¢ (M. Al- 
varenga, AMNH); 260 km N of Xavantina 
[12°49’S, 51°46’W], 400 m, gallery and dry 
forest, Feb.-April 1969, 22 (Xavantina- ~ 
Cachimbo Exped., MCZ, MZSP). 

Chrysometa aureola (Keyserling), 
new combination 

Figures 441-446; Map 3 

Zilla aureola Keyserling, 1884: 652, pl. 21, fig. 4, 9. 

Two female paratypes in poor physical condition 
from le Para [Belém], Brazil in the MNHN, Paris, 
examined. Published locality: Pevas [Pebas, Peru]. 
Keyserling, 1893: 300, pl. 15, fig. 221, @. 

Araneus aureola:—Petrunkevitch, 1911: 281. 

Zygiella aureola:—Roewer, 1942: 886. Bonnet, 1959: 
5001. 

Note. The types had been marked Meta 
aureola, possibly by Simon. 

Description. Female. Carapace, legs 
yellowish white; sternum yellow-brown. 
Dorsum and sides of abdomen with scat- 
tered white pigment spots evenly distrib- 
uted. The spots were described by Key- 
serling (1884) as yellow. Anterior lateral 
eyes 0.7 diameters of anterior median eyes; 
posterior median and lateral eyes 0.8 di- 
ameters of anterior medians. Anterior me- 
dian eyes slightly less than their diameter 
apart, same distance from laterals. Poste- 
rior median eyes slightly less than their 
diameter apart, slightly more than one di- 
ameter from laterals. Abdomen subspher- 
ical. Total length, 3.2 mm. Carapace, 1.8 
mm long, 0.9 mm wide. First femur, 1.7 
mm; patella and tibia, 2.2 mm; metatar- 
sus, 1.8 mm; tarsus, 0.7 mm. Second pa- 



tella and tibia, 1.5 mm; third, 0.8 mm; 
fourth, 1.2 mm. 

Male from Trinidad. Carapace orange, 
coloration otherwise like female. Lateral 
eyes equal to 0.6 diameters of anterior 
median eyes; posterior median eyes 0.7 
diameters of anterior median eyes. Ante- 
rior median eyes 0.7 diameters apart, same 
distance from laterals. Posterior median 
eyes slightly less than their diameter apart, 
1.2 diameters from laterals. Abdomen oval. 
Total length, 2.2 mm. Carapace, 1.2 mm 
long, 0.9 mm wide. First femur, 1.7 mm; 
patella and tibia, 2.0 mm; metatarsus, 1.7 
mm, tarsus, 0.7 mm. Second patella and 
tibia, 1.5 mm; third, 0.7 mm; fourth, 1.0 
mm. 

Variation. Total length of females from 
2.5 to 3.2 mm. 

Diagnosis. The epigynum differs from 
that of C. minuta by having the septum 
touch the posterior margin of the epigy- 
num in ventral view (Fig. 443) and from 
C. xavantina by the round lateral plates 
in posterior view. The male palpus differs 
from that of C. xavantina by the shape of 
the tips of conductor, embolus and ter- 
minal apophysis (Figs. 445, 446). 

Records. TRINIDAD Piarco, 27 Nov. 
1954, 29, 6, 3-6 Jan. 1955, 2 (A. M. Nadler, 
AMNH). 

Chrysometa xavantina new species 
Figures 447-453; Map 3 

Holotype. Carapace, palpi and leg fragments of male 
holotype and abdomen of female paratype from 
260 km N of Xavantina, 12°49’S, 51°46’W, 400 m 

el., Est. Mato Grosso, Brazil, Feb.—April 1969 
(Xavantina—Cachimbo Exped., MZSP, ex MCZ). 

The specific name is a noun in apposition after the 
type locality. 

Description. Female. Abdomen oval, 
covered by small white pigment spots. 

Male. Carapace, sternum orange-brown, 
legs yellowish. Carapace with shallow tho- 
racic depression. Secondary eyes 0.8 di- 
ameters of anterior medians. Anterior me- 
dian eyes their diameter apart, 0.6 from 
laterals. Posterior median eyes slightly less 
than their diameter apart, their diameter 
from laterals. Clypeus height equal to 1.5 
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diameters of anterior median eyes. Cara- 
pace, 1.3 mm long, 1.0 mm wide. First 
femur, 2.2 mm. Third patella and tibia, 
0.8 mm. 

Diagnosis. The epigynum differs from 
that of C. aureola in having the posterior 
plates wider than long (Fig. 450) and the 
internal ducts wider (Figs. 447, 448). The 
male palpus differs from that of C. aureo- 
la by the shape of the tips of conductor 
and terminal apophysis and also by the 
paracymbium, which has a 90° angle in 
ventral view (Figs. 452, 453). 

Chrysometa valle new species 
Figures 454-458; Map 3 

Holotype. Female from near Saladito, 1,600 m, Dpto. 
Valle, Colombia, Sept. 1975 (W. Eberhard, MCZ). 
The specific name is a noun in apposition after the 
type locality. 

Description. Female. Carapace orange- 
yellow, head to thoracic depression brown. 
Sternum orange-yellow; legs ringed brown 
on orange-yellow. Dorsum of abdomen 
with black pattern and only scattered tiny 
silver spots (Fig. 458); venter black with 
narrow, pigmentless longitudinal line on 
each side containing some silver spots, and 
a pigmentless patch on each side anterior 
to pedicel. Eyes subequal in size. Anterior 
median eyes 0.6 diameters apart, 0.5 di- 
ameters from laterals. Posterior median 
eyes 0.6 diameters apart, their diameter 
from laterals. Abdomen oval, pointed be- 
hind. Total length, 4.0 mm. Carapace, 2.1 
mm long, 1.5 mm wide. First femur, 2.9 
mm, patella and tibia, 3.6 mm; metatar- 
sus, 2.5 mm; tarsus, 1.1 mm. Second pa- 
tella and tibia, 2.4 mm; third, 1.3 mm; 
fourth, 1.9 mm. 

Diagnosis. The epigynum of this species 
can be separated from that of others by 
the circular septum and paired dark marks 
anterior and to the sides of the septum 
(Fig. 456). 

Chrysometa antonio new species 
Figures 459-462; Map 3 

Holotype. Female from Rio Donachui, 2,800 m, Sier- 

ra Nevada de Santa Marta, Colombia, 2 Jan. 1974 
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(J. A. Kochalka, MCZ). The specific name is a noun 

in apposition after one of the collecting localities. 

Description. Female. Carapace orange- 

yellow with two gray paraxial bands; ster- 
num, legs orange-yellow. Dorsum of ab- 
domen with dark mark in middle, paired 
dark marks at posterior end; no white 
spots. Venter with black band, anterior 
half narrower than posterior. Secondary 
eyes equal to 1.2 diameters of anterior 
medians. Anterior median eyes their di- 
ameter apart, 1.2 diameters from laterals. 
Posterior median eyes 0.7 diameters apart, 
their diameter from laterals. Abdomen 
elongate oval. Total length, 5.0 mm. Car- 
apace, 2.1 mm long, 1.6 mm wide. First 
femur, 3.5 mm; patella and tibia, 4.5 mm; 
metatarsus, 3.6 mm; tarsus, 1.3 mm. Sec- 
ond patella and tibia, 2.9 mm; third, 1.4 
mm; fourth, 2.1 mm. 

Variation. Two of the specimens have 
epigynum less sclerotized. In one speci- 
men the anterior edge of the middle piece 
of the epigynum was not clearly set off. 

Diagnosis. The epigynum of this species 
differs from that of C. valle by the shape 
of the median septum, constricted in the 
middle, and by the placement of the 
paired dark patches (Fig. 461). 

Natural History, Distribution. Found 
1,500 to 2,800 m elevation in northern Co- 
lombia (Map 3). 

Paratypes. COLOMBIA Dpto. Magda- 
lena, Sierra Nevada de Santa Marta: San 
Pedro, 1,500 m, 29 March 1975, 2, 3 imm. 
(J. A. Kochalka, MCZ); Casa Antonio, 
Loma Cebolleta, 2,700 m, 8 May 1975, 8, 
imm. (J. A. Kochalka). 
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Chrysometa nuevagranada new species 
Figures 463-467; Map 3 

Holotype. Female from Serra Nueva Granada, 1,570 
m, Sierra Nevada de Santa Marta, Dpto. Magda- 

lena, Colombia, 28 June 1975 (J. Kochalka, MCZ). 
The specific name is a noun in apposition after the 
type locality. 

Description. Female. Carapace light 
orange; sternum orange; legs orange, dis- 
tal ends of first tibiae black. Dorsum of 
abdomen without white spots, with indis- 
tinct gray shoulder patches, posteriorly 
with median longitudinal band consisting 
of transverse bars; venter with constricted 
black mark (Fig. 467). Eyes subequal in 
size. Anterior median eyes their diameter 
apart, slightly more than their diameter 
from laterals. Posterior median eyes their 
diameter apart, 1.3 diameters from later- 
als. Abdomen oval. Total length, 4.5 mm. 
Carapace, 2.0 mm long, 1.4 mm wide. 
First femur, 2.8 mm; patella and tibia, 3.5 
mm; metatarsus, 2.8 mm; tarsus, 1.1 mm. 
Second patella and tibia, 2.3 mm; third, 
1.1 mm; fourth, 1.8 mm. 

Diagnosis. The epigynum of this species 
differs from that of C. valle and C. an- 
tonio by the subtriangular septum (Fig. 
465). 

Chrysometa sumare new species 
Figures 468-471; Map 3 

Holotype. Female from Teresopolis, 900-1,000 m, 
Est. Rio de Janeiro, Brazil, March 1946 (H. Sick, 
AMNH). The specific name is a noun in apposition 
after the locality. 

Description. Female. Carapace orange- 
yellow with narrow, darker median streak; 

~ 

Figures 435-440. Chrysometa minuta (Keyserling). 435-439. Epigynum. 435. Dorsal, cleared. 436. Ventral, cleared. 437, 438. 
Ventral. 439. Posterior. 440. Female abdomen, dorsal. 435-437, 439. (‘‘Amazonas’’). 438, 440. (Mato Grosso). 

Figures 441-446. C. aureola (Keyserling). 441-444. Epigynum. 441. Dorsal, cleared. 442. Ventral, cleared. 443. Ventral. 444. 
Posterior. 445, 446. Left male palpus. 445. Ventral. 446. Lateral. 

Figures 447-453. C. xavantina n. sp. 447-450. Epigynum. 447. Dorsal, cleared. 448. Ventral, cleared. 449. Ventral. 450. 
Posterior. 451. Female abdomen, dorsal. 452, 453. Male palpus. 452. Ventral. 453. Lateral. 

Figures 454-458. C. vallen. sp. 454-457. Epigynum. 454. Dorsal, cleared. 455. Ventral, cleared. 456. Ventral, 457. Posterior. 

458. Female. 



CHRYSOMETA AND HOMALOMETA °¢ Levi 171 

— a 

Figures 459-462. C. antonion. sp., epigynum. 459. Dorsal, cleared. 460. Ventral, cleared. 461. Ventral. 462. Posterior. 

Scale lines. 0.1 mm, except Figures 440, 451, 458, 1.0 mm. 
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sternum orange; legs orange with dusky 
rings. Dorsum of abdomen with scattered 
white spots, posterior with transverse black 
bars forming wide longitudinal band, 
black patches on shoulders; sides with 
scattered white spots, black patch ante- 
riorly; venter with rectangular black area 

anteriorly, no white lines. Eyes subequal 
in size. Anterior median eyes 0.8 diame- 
ters apart, 0.6 diameters from laterals. 
Posterior median eyes 0.6 diameters apart, 
their diameter from laterals. Abdomen 
oval. Total length, 4.5 mm. Carapace, 2.0 
mm long, 1.6 mm wide. First femur, 2.7 
mm; patella and tibia, 3.2 mm; metatar- 
sus, 2.5 mm; tarsus, 0.9 mm. Second pa- 

tella and tibia, 2.3 mm; third, 1.2 mm; 
fourth, 1.8 mm. 

Variation. Total length 4.1 to 4.5 mm. 
Diagnosis. The epigynum of C. sumare 

differs from others by the long, narrow 
transverse bar and septum (Fig. 470) and 
from C. chulumani and C. sevillano by 
longer ducts (Figs. 468, 469). 

Natural History, Distribution. Found 
at low elevations, southeastern Brazil (Map 
3). 

Paratypes. BRAZIL Est. Rio de Janei- 
ro: Sumaré, Rio de Janeiro, Feb. 1946, 2 
(H. Sick, AMNH). Sdo Paulo: Mata do 
Governor, Inst. Botanica, 4 March 1959, 
(F. Lane, AMNH). 

Chrysometa niebla new species 
Figures 472-476, Map 3 

Holotype. Female from Saladito, above Cali, 1,800 

m, fog forest, Dpto. Valle, Colombia, 3 Jan. 1977 
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(H. Levi, MCZ). The specific name is a noun in 
apposition after niebla, Spanish for fog. 

Description. Female. Carapace orange, 
head darker; sternum orange; legs orange, 
indistinctly ringed. Dorsum of abdomen 
with black transverse marks and few small 
scattered silver spots (Fig. 476); sides gray; 
venter black and orange-gray. Eyes sub- 
equal in size. Anterior median eyes 0.5 
diameters apart, same distance from lat- 
erals. Posterior median eyes 0.5 diameters 
apart, 0.8 diameters from laterals. Abdo- 
men oval. Total length, 4.2 mm. Cara- 
pace, 2.0 mm long, 1.5 mm wide. First 
femur, 2.7 mm; patella and tibia, 3.4 mm; 
metatarsus, 2.5 mm; tarsus, 1.1 mm. Sec- 

ond patella and tibia, 2.3 mm; third, 1.2 | 
mm; fourth, 1.8 mm. 

Diagnosis. The rectangular septum and 
bar of the epigynum and the surrounding 
pairs of dark patches distinguish this 
species from C. valle and C. antonio (Fig. 
474). 

Chrysometa buga new species 
Figures 477-481; Map 3 

Holotype. Female from Lago Colima between Buga 
and Lobguerrero, Dpto. Valle, Colombia, Sept. 1973 
(W. Eberhard, MCZ). The specific name is a noun 
in apposition after the type locality. 

Description. Female. Carapace, ster- 

num orange-yellow; legs with black rings 
on distal ends of tibiae. Dorsum of abdo- 
men with tiny silver spots (Fig. 481); some 
gray on midline of venter. Anterior lateral 
eyes, posterior median eyes equal to 1.3 

a 

Figures 463-467. Chrysometa nuevagranada n. sp. 463-466. Epigynum. 463. Dorsal, cleared. 464. Ventral, cleared. 465. 
Ventral. 466. Posterior. 467. Female abdomen, ventral. 

Figures 468-471. C. sumare n. sp., epigynum. 468. Dorsal, cleared. 469. Ventral, cleared. 470. Ventral. 471. Posterior. 

Figures 472-476. C. nieblan. sp. 472-475. Epigynum. 472. Dorsal, cleared. 473. Ventral, cleared. 474. Ventral. 475. Posterior. 
476. Female. 

Figures 477-481. 
481. Female. 

C. bugan. sp. 477-480. Epigynum. 477. Dorsal, cleared. 478. Ventral, cleared. 479. Ventral. 480. Posterior. 

Figures 482-486. C. rubromaculata (Keyserling). 482-485. Epigynum. 482. Dorsal, cleared. 483. Ventral, cleared. 484. Ventral. 
485. Posterior. 486. Female abdomen, dorsal. 
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Figures 487 -490. C. rinconn. sp., epigynum. 487. Dorsal, cleared. 488. Ventral, cleared. 489. Ventral. 490. Posterior. 
Scale lines. 0.1 mm, except Figures 467, 476, 481, 486, 1.0 mm. 
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diameters of anterior median eyes; pos- 
terior lateral eyes equal to diameter of an- 
terior median eyes. Anterior median eyes 
their diameter apart, their diameter from 
laterals. Posterior median eyes 0.8 diam- 
eters apart, 1.2 diameters from laterals. 
Abdomen oval. Total length, 4.5 mm. 
Carapace, 1.9 mm long, 1.4 mm wide. 
First femur, 3.0 mm; patella and tibia, 3.6 
mm; metatarsus, 3.2 mm; tarsus, 1.2 mm. 

Second patella and tibia, 2.3 mm; third, 
1.2 mm; fourth, 1.8 mm. 

Variation. Females vary in total length 
from 4.0 to 4.5 mm. 

Diagnosis. The wide septum, oval 
transverse bar and the position of the 
paired dark patches of the epigynum sep- 
arate this species from C. niebla and C. 
valle (Fig. 479). 

Paratypes. COLOMBIA Dpto. Mag- 
dalena, Sierra Nevada de Santa Marta: 
Serra Nueva Granada, 1,620 m, 7 April 
17a, 9} 1.5 /0'm.28 April: 1975,.° (2 Ko- 
chalka, MCZ). Valle: above Saladito, 1,800 
m, @ (W. Eberhard, no. 965, MCZ). 

Chrysometa rubromaculata (Keyserling) 
Figures 482-486 

Tetragnatha rubromaculata Keyserling, 1863: 150, 
pl. 7, figs. 15, 16, @. Female lectotype here desig- 
nated from New Granada [Spanish colony of Co- 
lombia and Panama], (BMNH), examined. 

Argyroepeira rubromaculata:—Keyserling, 1893: 332, 
pl. 17, figs. 245, 245c (not 245b, d, e). 

Chrysometa rubromaculata:—Roewer, 1942: 913. 
Bonnet, 1956: 1083. 

Note. The type of this species had been 
lost. Keyserling reports on two females. A 
female and male of a similar species 
marked A. rubromaculata were found by 
Paul Hillyard in the BMNH collections; 
the female a new species here named C. 
keyserlingi (Keyserling, 1893, fig. 245b), 
the male C. alboguttata (Keyserling, 1893, 
fig. 245 c, d). The two lost females were 
in a vial marked Meta granadensis Key- 
serling [momen nudum], in the Keyserling 
collection. One of these was used for Key- 
serling’s 1863 figs. 15, 16 and 1893 fig. 
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245c; the other was another species of 
Chrysometa. 

Description. Female. Carapace, ster- 
num, legs yellow. Dorsum of abdomen 
covered with silver spots (Fig. 486); venter 
with silver spots on sides and a black band 
from epigynum to spinnerets, slightly 
constricted anteriorly. Eyes subequal in 
size. Anterior median eyes 0.8 diameters 
apart, their diameter from laterals. Pos- 
terior median eyes 0.6 diameters apart, 
1.2 diameters from laterals. Abdomen oval. 
Total length, 5.7 mm. Carapace, 2.1 mm 
long, 1.7 mm wide. Third patella and tib- 
ia, 1.5 mm; fourth, 2.1 mm. 

Diagnosis. The diagonal sclerotized an- 
terior border of the transverse bar of the 
epigynum distinguishes this species (Fig. ~ 
484) from others having a short septum. 

Chrysometa rincon new species 
Figures 487-490; Map 3 

Holotype. Female from Rincon, Chiapas, Mexico, 6 
April 1953 (L. I. Davis, AMNH). The name is a 

noun in apposition after the type locality. 

Description. Female. Carapace light 
orange with two dusky paraxial bands 
from posterior median eyes; sternum or- 
ange; legs orange with black spots and 
ringed. Dorsum of abdomen with silver 
spots and paired dusky patches in two pos- 
teriorly converging lines; venter with black 
band widest in middle and silver spots on 
each side. Secondary eyes equal to 1.3 di- 
ameters of anterior median eyes. Anterior 
median eyes their diameter apart, same 
distance from laterals. Posterior median 
eyes 0.8 diameters apart, slightly more 
than their diameter from laterals. Abdo- 
men oval. Total length, 5.0 mm. Cara- 
pace, 1.9 mm long, 1.5 mm wide. First 
femur, 3.0 mm; patella and tibia, 3.8 mm; 
metatarsus, 3.0 mm; tarsus, 1.1 mm. Sec- 
ond patella and tibia, 2.6 mm; third, 1.1 
mm, fourth, 1.8 mm. 

Diagnosis. The trapezoidal transverse 
bar having a small anterior lobe on each 
side of the septum of the epigynum (Fig. 



489) distinguishes this species from C. jel- 
skii and others. 

Chrysometa ludibunda (Keyserling), 
new combination 

Figures 491-496; Map 4 

Argyroepeira ludibunda Keyserling, 1893: 352, pl. 
18, fig. 260, 2, 6. Female lectotype from Monte 
Verde [Est. Rio de Janeiro], male paralectotype 
from Cerra Vermelho [Est. Rio de Janeiro], Brazil 
(BMNH), examined. 

Meta ludibunda:—Roewer, 1942: 919. Bonnet, 1957: 

2787. 

Description. Female. Carapace yellow; 
sternum with black pigment; legs yellow 
with indistinct darker marks. Dorsum of 
abdomen with paired white and gray 
patches; venter with wide longitudinal 
black band, light anterior, dark posterior, 
no white marks. Posterior median eyes 1.2 
diameters of anterior medians; lateral eyes 
equal to 0.9 diameters of anterior median 
eyes. Anterior median eyes slightly less 
than their diameter apart, same distance 
from laterals. Posterior median eyes 0.8 
diameters apart, same distance from lat- 
erals. Abdomen oval. Total length, 3.8 
mm. Carapace, 1.7 mm long, 1.3 mm 

wide. First femur, 2.4 mm, patella and 
tibia, 2.7 mm; metatarsus, 2.3 mm; tarsus, 

0.9 mm. Second patella and tibia, 1.9 mm; 
third, 1.0 mm; fourth, 1.7 mm. 

Male. Coloration like female. Head 
reddish brown, otherwise yellow. Dorsum 
of abdomen with seven pairs of white 
spots, dark spot anteriorly on sides, pos- 
teriorly with pair of gray patches. Eyes 
subequal in size. Anterior median eyes 
slightly less than their diameter apart, 0.6 
diameters from laterals. Posterior median 
eyes slightly less than their diameter apart, 
same distance from laterals. Total length, 
3.0 mm. Carapace, 1.5 mm long, 1.3 mm 

wide. First femur, 3.1 mm; patella and 
tibia, 3.7 mm; metatarsus, 3.2 mm; tarsus, 
0.5 mm. Second patella and tibia, 2.4 mm; 
third, 1.0 mm; fourth, 1.6 mm. 

Variation. Recently collected speci- 
mens have smaller eyes. This is perhaps 
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due to the presence of dark pigment which 
is faded in the old Keyserling specimens. 
Some specimens have black pigment on 
the abdomen. 

Diagnosis. The wide flat transverse bar 
of the epigynum containing the shadows 
of a pair of dark triangles (Fig. 493) dis- 
tinguishes females. Males have a wider 
tegulum of the palpus than C. unicolor, a 
shorter palpal tibia and a longer “lower” 
prong of the paracymbium (Figs. 495, 
496). 

Records. BRAZIL. Est. Rio de Janeiro: 
Teresopolis, 900-1,000 m, March 1946, @, 
imm. (H. Sick, AMNH); Paineiras, Rio de 
Janeiro, 22 Jan. 1959, 6 (A. M. Nadler, 
AMNH). Sdo Paulo: Boracéia, 12 Jan. 
1961, 6, 27 Feb. 1967, 2 (P. Biasi, MZSP). 

Chrysometa jelskii new species 
Figures 497-500; Map 4 

Holotype. Female from Monterico, Dpto. Ayacucho 
[ca. 12°28'S, 73°54’'W], Peru, (K. Jelski, PAN). The 

species is named after the collector. 

Description. Female. Carapace orange 
with indistinct darker areas and light or- 
ange median line; sternum orange; legs 
orange with indistinct rings. Dorsum and 
sides of abdomen with silver spots, more 
than their diameter apart, dark longitu- 
dinal band of transverse bars, widest an- 
teriorly. Venter with black band, few sil- 
ver spots on sides. Eyes subequal in size. 
Anterior median eyes 0.6 diameters apart, 
their diameter from laterals. Posterior me- 
dian eyes 0.7 diameters apart, 1.2 diam- 
eters from laterals. Abdomen oval. Total 
length, 5.5 mm. Carapace, 2.0 mm long, 
1.5 mm wide. First femur, 2.8 mm, pa- 
tella and tibia, 3.3 mm; metatarsus, 3.0 
mm; tarsus, 1.1 mm. Second patella and 
tibia, 2.3 mm; third, 1.2 mm; fourth, 1.9 
mm. 

Diagnosis. The transverse bar having a 
slight notch on each side of the short, wide 
septum (Fig. 499) distinguishes the epig- 
ynum of this species from those of C. rin- 
con and C. decolorata. 
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Chrysometa decolorata (O. P.-Cambridge), 
new combination 

Figures 501-505; Map 4 

Meta decolorata O. P.-Cambridge, 1889: 3, pl. 1, fig. 
4, 2. Female holotype from Guatemala (BMNH), 
examined. 

Pseudometa decolorata:—F. P.-Cambridge, 1903: 
446, pl. 42, fig. 22, 9. Roewer, 1942: 922. Bonnet, 

1958: 3817. 

Description. Female. Carapace orange- 
yellow. Sternum, legs with some gray pig- 
ment. Dorsum of abdomen with silver 
spots; venter with two longitudinal lines 

of silver spots (Fig. 505). Eyes subequal in 
size. Anterior median eyes slightly less than 
their diameter apart, slightly more than 
their diameter from laterals. Posterior me- 
dian eyes slightly less than their diameter 
apart, 1.3 diameters from laterals. Abdo- 
men oval. Total length of holotype, 5.9 
mm. Carapace, 2.9 mm long, 2.2 mm 
wide. First femur, 3.2 mm; patella and 
tibia, 4.0 mm; metatarsus, 3.1 mm; tarsus, 
1.3 mm. Second patella and tibia, 3.2 mm; 
third, 1.6 mm; fourth, 2.7 mm. 

Note. Figures 501-505 were made from 
a recently collected female. 

Variation. The recently collected fe- 
males have slightly longer legs, total length 
5.6 mm, carapace 2.4 mm long, 1.8 mm 

wide, first patella and tibia 4.7 mm. 
Diagnosis. The oval transverse bar and 

indistinct septum of the epigynum (Fig. 
503) distinguish this species from related 
ones. 

Record. GUATEMALA Dpto. Baja 
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Verapaz: Purulha, 2,300 m, 22-23 April 
1979, 3° (J. Coddington, MCZ, USNM). 
Chrysometa unicolor (Keyserling), 
new combination 

Figures 506, 507 

Meta unicolor Keyserling, 1880: 566, pl. 16, fig. 15, 
6. Male holotype from New Granada (Spanish col- 
ony of Colombia and Panama) (BMNH), exam- 
ined. Roewer, 1942: 920. Bonnet, 1957: 2805. 

Argyroepeira unicolor:—Keyserling, 1893: 349, pl. 
18, fig. 257, 2. 

Note. The holotype has only a left pal- 
pus; it is in poor condition, having been 
glued to a pinpoint at one time. 

Description. Male. Carapace, sternum, 

legs orange-yellow. Dorsum of abdomen 
covered by silver spots. Eyes subequal in 
size. Anterior median eyes their diameter 
apart, 1.2 diameters from laterals. Poste- 
rior median eyes 1.2 diameters apart, 1.5 
diameters from laterals. Abdomen oval. 
Total length, 3.1 mm. Carapace, 1.6 mm 
long, 1.2 mm wide. First femur, 2.9 mm; 
patella and tibia, 3.5 mm. Second patella 
and tibia, 2.1 mm; third, 0.9 mm; fourth, 
1.5 mm. 

Diagnosis. The male palpus of this 
species has a narrower tegulum, a longer 
tibia and a different proximal end of the 
paracymbium (Figs. 506, 507) than C. lu- 
dibunda. 

Chrysometa craigae new species 
Figures 508-514; Map 4 

Holotype. Male from Bosque Nuboso, Monteverde 
Cloud Forest Reserve, 1,580 m el., 25 Feb. 1977, 

— 

Figures 491-496. Chrysometa ludibunda (Keyserling). 491-494. Epigynum. 491. Dorsal, cleared. 492. Ventral, cleared. 493. 
Ventral. 494. Posterior. 495, 496. Left male palpus. 495. Ventral. 496. Lateral. 

Figures 497-500. C. jelskiin. sp., epigynum. 497. Dorsal, cleared. 498. Ventral, cleared. 499. Ventral. 500. Posterior. 

Figures 501-505. C. decolorata (O. P.-Cambridge). 501-504. Epigynum. 501. Dorsal, cleared. 502. Ventral, cleared. 503. 
Ventral. 504. Posterior. 505. Female. 

Figures 506, 507. C. unicolor (Keyserling), male palpus. 506. Ventral. 507. Lateral. 

Figures 508-514. C. craigae n. sp. 508-511. Epigynum. 508. Dorsal, cleared. 509. Ventral, cleared. 510. Ventral. 511. Pos- 
terior. 512. Female. 513, 514. Male palpus. 513. Ventral. 514. Lateral. 

Figures 515-518. C. machalan. sp., epigynum. 515. Dorsal, cleared. 516. Ventral, cleared. 517. Ventral. 518. Posterior. 

Scale lines. 0.1, except Figures 505, 512, 1.0 mm. 
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Prov. Puntarenas, Costa Rica (C. L. Craig, MCZ). 

The species is named after ecologist and collector 
Cay Craig. 

Description. Female. Carapace orange- 
yellow, head orange; sternum yellow; legs 
yellow, indistinctly ringed. Dorsum of ab- 
domen with scattered silver spots and two 
bands of gray marks (Fig. 512); venter 
with scattered silver spots. Eyes subequal 
in size. Anterior median eyes 0.8 diame- 
ters apart, their diameter from laterals. 
Posterior median eyes 0.7 diameters apart, 
1.2 diameters from laterals. Abdomen oval, 
evenly rounded. Total length, 4.8 mm. 

Carapace, 2.4 mm long, 1.7 mm wide. 
First femur, 3.0 mm; patella and tibia, 3.5 
mm; metatarsus, 2.8 mm; tarsus, 1.2 mm. 
Second patella and tibia, 2.9 mm; third, 

1.5 mm; fourth 2.2 mm. 
Male. Color markings like female. Eyes 

subequal in size. Anterior median eyes 0.8 
diameters apart, 0.5 from laterals. Poste- 
rior median eyes 0.5 diameters apart, 0.8 
from laterals. Total length, 3.0 mm. Car- 
apace, 1.4 mm long, 1.2 mm wide. First 
femur, 2.7 mm; patella and tibia, 3.6 mm; 
metatarsus, 2.9 mm; tarsus, 1.2 mm. Sec- 
ond patella and tibia, 2.2 mm; third, 1.1 
mm; fourth 1.4 mm. 

Variation. Females vary in total length 
from 4.7 to 5.6 mm, males from 3.0 to 4.0 
mm. 

Diagnosis. The epigynum of this species 
differs from all others by a median sep- 
tum above the transverse bar; the bar has 
a lateral pocket on each side (Figs. 510, 
511). On the sides are paraxial dark marks 
(Fig. 510). The male palpus can be sepa- 
rated from that of other species by the 
triangular curved projection of the cym- 
bium and the shape of the paracymbium 
(Figs. 513, 514). 

Natural History, Distribution. From 
forest, 1,500 m, Costa Rica (Map 4). 

Paratypes. COSTA RICA Prov. Pun- 
tarenas: Bosque Pantanosa, Monteverde 
Cloud Forest, 1,600 m, 23 May 1977, 7 
July 1955, 28, July 1978, 49 (C. L. Craig, 
P. Klass, MCZ); Bosque del Rio, Monte- 
verde Cloud Forest, 24 May 1977, 6, 4 
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Aug. 1977, 2 (C. L. Craig, MCZ); Monte- 
verde Comm. Grindon prop., Powell 
house, July 1978, 6 (C. L. Craig, P. Klass, 
MCZ); swamp forest, Aug. 1977, 49 (C. L. 
Craig, MCZ); Cloud Forest, Monteverde, 
1,500 m, 13 July 1980, 2 (J. Coddington, 
USNM). Alajuela: headwaters of Rio Pen- 
as Blancas, 13 July 1980, 2 (J. Coddington, 
MCZ). ?San José: La Palma, ? (J. F. Tris- 
tan, MCZ). Cartago: Tuis, hilltops, 1 June 
1979, 2 (J. Coddington, MCZ). 

Chrysometa machala new species 
Figures 515-518; Map 4 

Holotype. Female from Buenavista, 20 km SE of 
Machala, Prov. El Oro, Ecuador, 11 Jan. 1943 (E. 

L. Moore, MCZ). The specific name is a noun in 
apposition after the type locality. 

Description. Female in poor, shriveled 
condition. Dorsum of abdomen covered 
with silver spots; venter with median dark 
band constricted anteriorly by a pair of 
light patches of silver spots. Total length, 
3.0 mm. Carapace, 1.4 mm long. First fe- 
mur, 2.3 mm; patella and tibia, 2.9 mm; 
metatarsus, 2.1 mm; tarsus, 0.9 mm. Sec- 

ond patella and tibia, 2.1 mm; third, 1.1 
mm; fourth, 2.0 mm. 

Note. In the Keyserling collection 
(BMNH) is a specimen of this species from 
Peru; it had been marked C. opulenta. 

Diagnosis. The short transverse bar and 
the depressions on each side of the sep- 
tum, each depression surrounded by a cir- 
cular lip (Fig. 517), as well as the bulge 
of the bar in posterior view (Fig. 518) of 
the epigynum, distinguish this species from 
C. itaimba. 

Chrysometa itaimba new species 
Figures 519-522; Map 4 

Holotype. Female from Itaimbézinho, Cambara do 
Sul, Est. Rio Grande do Sul, Brazil, 5 Jan. 1985 (A. 
Lise, MCN no. 12796). The name is an arbitrary 

combination of letters. 

Description. Female. Carapace yellow- 
ish with black patch behind posterior me- 
dian eyes, widening behind head, and 
coming to point on thorax; chelicerae dark 
brown; labium, endites blackish brown; 



sternum orange; legs yellowish with dis- 
tinct black rings. Dorsum of abdomen with 
tiny scattered silver spots, some black 
marks anteriorly, posterior half with me- 
dian black band broken in middle; sides 
with tiny silver spots; venter with rectan- 
gular black patch, longer than wide. An- 
terior lateral eyes equal to diameter of an- 
terior medians; posterior median eyes 
equal to 0.9 diameters; posterior lateral 
eyes equal to 0.8 diameters of anterior 
median eyes. Anterior median eyes 0.6 di- 
ameters apart, 0.5 diameters from laterals. 
Posterior median eyes slightly less than 
their diameter apart, slightly more than 
their diameter from laterals. Abdomen 
spherical. Total length, 5.0 mm. Cara- 
pace, 2.2 mm long, 1.7 mm wide. First 
femur, 3.1 mm; patella and tibia, 3.7 mm; 
metatarsus, 2.9 mm; tarsus, 1.1 mm. Sec- 

ond patella and tibia, 2.6 mm; third, 1.2 
mm; fourth, 1.9 mm. 

Diagnosis. The shape of the septum and 
transverse bar and the comma-shaped 
depressions on each side of the septum of 
the epigynum (Fig. 521) distinguish this 
species from C. machala. 

Natural History, Distribution. Found 
at low elevations, southeastern Brazil (Map 
A). 

Paratype. BRAZIL Est. Sdo Paulo: 
Campos do Jordao, 3 Jan. 1948, 2 (F. Lane, 
MZSP). 

Chrysometa nigrovittata Keyserling, 
new combination 

Figures 523-529; Map 4 

Meta nigrovittata Keyserling, 1865: 833, pl. 20, figs. 
1-3, 6. Male holotype from New Granada [Spanish 
colony of Colombia and Panama] (BMNH), ex- 
amined. Roewer, 1942: 919. Bonnet, 1957: 2796. 

Note. A juvenile female is with type 
male in the vial. 

Description. Female. Carapace, legs or- 
ange-yellow; sternum orange, sides gray. 
Dorsum of abdomen with large silver 
spots, posterior with median dark band 
(Fig. 527); sides with silver spots; sides of 
venter with longitudinal lines containing 
small silver spots, ending in a large silver 
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spot some distance in front of spinnerets. 
Lateral eyes equal to 1.3 diameters of an- 
terior medians; posterior median eyes 

equal to 1.4 diameters of anterior medi- 
ans. Anterior median eyes slightly more 
than their diameter apart, 1.5 diameters 
from laterals. Posterior median eyes 
slightly less than their diameter apart, 1.5 
diameters from laterals. Abdomen oval. 
Total length, 6.0 mm. Carapace, 2.2 mm 
long, 1.8 mm wide. First femur, 3.2 mm; 
patella and tibia, 4.2 mm; metatarsus, 3.4 
mm, tarsus, 1.4 mm. Second patella and 
tibia, 2.7 mm; third, 1.4 mm; fourth, 2.2 
mm. 

Male holotype. Carapace yellow-white; 
darker streaks from thoracic grooves to 
posterior median eyes and to sides of eyes. 
Chelicerae brown. Sternum yellow. Legs 
yellow with indistinct darker patches. 
Dorsum of abdomen with three pairs of 
silver patches on anterior, and on each side 
a longitudinal silver band, posteriorly 
transverse black marks; venter black with 
a pair of silver patches, indistinct silver 
lines of tiny dots. Secondary eyes 1.2 di- 
ameters of anterior medians. Anterior me- 
dian eyes slightly more than their diam- 
eter apart, 1.4 from laterals. Posterior 
median eyes slightly less than their di- 
ameter apart, 1.3 from laterals. Abdomen 
suboval. Total length, 4.7 mm. Carapace, 
2.3 mm long, 1.9 mm wide. First femur, 
6.5 mm; patella and tibia, 6.5 mm; meta- 
tarsus, 5.2 mm; tarsus, 1.8 mm. Second 
patella and tibia, 3.5 mm; third, 1.7 mm; 
fourth, 2.6 mm. 

Variation. Females vary in total length 
from 5.5 to 6.0 mm, males from 4.7 to 5.2 
mm. 

Diagnosis. The lobes on the anterior 
margin of the square transverse bar of the 
epigynum (Fig. 525) distinguish females 
from C. itaimba. The shape of the para- 
cymbium (Figs. 528, 529) distinguishes 
males. 

Natural History, Distribution. 2,900 to 
3,100 m, southern Colombia, Ecuador. 

Records. COLOMBIA Dpto. Cauca: 
Puracé Natl. Park, path from Cascada San 
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Nicolas, 2,900 m, 16 Jan. 1983, 6 (J. Ko- 
chalka, MCZ). ECUADOR Prov. Azuay;: 
Cerro Tinajillas, 3,100 m, 18-21 March 
1965, 10°, 36 (L. Pena, MCZ); 8 km E of 
Sevilla de Oro, 17 Feb. 1955, 2 (E. I. 
Schlinger, E. S. Ross, CAS). 

Chrysometa flava (O. P.-Cambridge), 
new combination 

Figures 530-536; Map 4 

Meta flava O. P.-Cambridge, 1894: 135, pl. 18, fig. 
8, 6. Male holotype from Teapa, Tabasco, Mexico 
(BMNH), examined. 

Pseudometa flava:—F. P.-Cambridge, 1903: 445, pl. 
42, fig. 17, 6. Roewer, 1942: 922. Bonnet, 1958: 
3817. 

Description. Female. Carapace, ster- 
num, legs orange-yellow, distal ends of 
tibiae black. Abdomen with silver spots 
(Fig. 534), black on venter and on sides 
of spinnerets, with dark area extending 
halfway from posterior end to epigynum. 
Eyes subequal in size except posterior lat- 
erals, 0.8 diameters of anterior medians. 
Anterior median eyes their diameter apart, 
1.2 diameters from laterals. Posterior me- 
dian eyes 0.9 diameters apart, 1.2 diam- 
eters from laterals. Total length, 5.7 mm. 
Carapace, 2.9 mm long, 2.1 mm wide. 
First femur, 3.7 mm; patella and tibia, 4.4 
mm; metatarsus, 3.5 mm; tarsus, 1.4 mm. 

Second patella and tibia, 3.7 mm, third, 
1.7 mm; fourth, 2.9 mm. 

Male. Coloration, eyes similar to fe- 
male. Total length, 4.4 mm. Carapace, 2.3 
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mm long, 1.9 mm wide. First femur, 4.2 
mm; patella and tibia, 4.9 mm; metatar- 
sus, 4.3 mm; tarsus, 1.3 mm. Second pa- 
tella and tibia, 3.8 mm; third, 1.5 mm; 
fourth, 2.7 mm. 

Variation. Total length of females var- 
ies from 4.5 mm (Manaus) to 6.1 mm, 
males from 3.9 to 4.9 mm. 

Diagnosis. Chrysometa flava has longer 
legs than the sympatric C. heredia. The 
oval transverse bar and notched anterior 
rim of the opening on each side of the 
narrow septum of the epigynum (Fig. 532) 
distinguish females; the paracymbium of 
the palpus having an “up” facing lateral 
hook (Figs. 535, 536) distinguishes males. 

Natural History, Distribution. Found 
in low elevation forest from southern 
Mexico to the Amazon. 

Records. COSTA RICA Prov. Heredia: 
La Selva near Puerto Viejo, very common, 
99, 66 (AMNH, MCZ, MZCR). Cartago: 

Turrialba, 15 Aug. 1963, 2 (W. Peck, 
EPC). BRAZIL Est. Amazonas: Res. 
Ducke, Manaus, Aug. 1971, 2 (M. E. Gal- 
iano, MG). 

Chrysometa buenaventura new species 
Figures 537-541; Map 4 

Holotype. Female from 28 km east of Buenaventura, 
50 m el., Dpto. Valle, Colombia, 1977 (W. Eber- 

hard, MCZ). The specific name is a noun in ap- 
position after the locality. 

Description. Female. Carapace yellow- 
ish with brown pattern, chelicerae brown 

— 

Figures 519-522. Chrysometa itaimba n. sp., epigynum. 519. Dorsal, cleared. 520. Ventral, cleared. 521. Ventral. 522. Pos- 
terior. 

Figures 523-529. C. nigrovittata (Keyserling). 523-526. Epigynum. 523. Dorsal, cleared. 524. Ventral, cleared. 525. Ventral. 
526. Posterior. 527. Female. 528, 529. Left male palpus. 528. Ventral. 529. Lateral. 

Figures 530-536. C. flava (O. P.-Cambridge). 530-533. Epigynum. 530. Dorsal, cleared. 531. Ventral, cleared. 532. Ventral. 
533. Posterior. 534. Female. 535, 536. Male palpus. 535. Ventral. 536. Lateral. 

Figures 537-541. 
Posterior. 541. Female. 

C. buenaventura n. sp. 537-540. Epigynum. 537. Dorsal, cleared. 538. Ventral, cleared. 539. Ventral. 540. 

Figures 542-546. C. claudia n. sp. 542-545. Epigynum. 542. Dorsal, cleared. 543. Ventral, cleared. 544. Ventral. 545. Pos- 
terior. 546. Female. 

Scale lines. 0.1 mm, except Figures 527, 534, 541, 546, 1.0 mm. 
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(Fig. 541); sternum brown; legs ringed 
brown on yellow. Abdomen with gray 
pattern (Fig. 541), few tiny silver spots; 
sides with gray streaks; venter black with 
two longitudinal light lines. Eyes subequal 
in size. Anterior medians 0.5 diameters 
apart, same distance from laterals. Poste- 
rior median eyes 0.5 diameters apart, their 
diameter from laterals. Abdomen sub- 
spherical, slightly pointed posteriorly. To- 
tal length, 4.56 mm. Carapace, 2.4 mm 
long, 1.9 mm wide. First femur, 3.0 mm; 
patella and tibia, 3.6 mm; metatarsus, 2.4 
mm; tarsus, 1.1 mm. Second patella and 
tibia, 2.6 mm; third, 1.4 mm; fourth, 2.1 
mm. 

Variation. Total length of females var- 
ies from 4.3 to 5.4 mm. 

Diagnosis. The lateral lips of the 
depression that overhang the septum an- 
teriorly and the slightly punctate area an- 
terior of the sculpturing of the epigynum 
(Fig. 539), distinguish this species from C. 
flava. 

Paratypes. COLOMBIA Dpto. Valle: 
Cent. Hid. del Rio Anchicaya, 400 m, 2 
(W. Eberhard, MCZ); Rio Digua near 
Queremal, 19 June 1976, 2 (W. Eberhard, 
no. 284, MCZ). 

Chrysometa claudia new species 
Figures 542-546; Map 4 

Holotype. Female from parama San José, between 
Las Gonzalez and La Mucutuy, 3,000 m, Est. Méri- 

da, Venezuela, 13 Oct. 1984 (C. Sobrevila, USNM). 

The species is named after the collector. 

Description. Female. Carapace whitish 
with brown marks on head and rim of 
thorax (Fig. 546); sternum with brownish 
sides; legs with dark rings. Dorsum of ab- 
domen with brown scalloped-edged me- 
dian band containing a black patch, silver 
spots to sides (Figs. 546); sides with scat- 
tered silver spots; venter with brownish 
band containing pair of black marks clos- 
er to spinnerets than to epigynum, with 
line of silver spots on each side. Anterior 
lateral eyes, posterior median eyes equal 
to 1.5 diameters of anterior medians; pos- 
terior lateral eyes equal to 1.3 diameters 
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of anterior median eyes. Anterior median 
eyes slightly more than their diameter 
apart, 1.5 diameters from laterals. Poste- 
rior median eyes 0.6 diameters apart, 1.2 
diameters from laterals. Abdomen elon- 
gate oval. Total length, 5.0 mm. Cara- 
pace, 2.1 mm long, 1.5 mm wide. First 
femur, 3.2 mm; patella and tibia, 3.9 mm; 
metatarsus, 3.4 mm; tarsus, 1.3 mm. Sec- 
ond patella and tibia, 2.6 mm; third, 1.3 
mm; fourth, 2.1 mm. 

Diagnosis. The even curvature of the 
concave rims of septum and transverse bar 
of the epigynum (Fig. 544) distinguish this 
species from others. 

Chrysometa cebolleta new species 
Figures 547-553; Map 4 

Holotype. Female from Rio Donachui, 3,000 m, Sier- 
ra Nevada de Santa Marta, Colombia, 19 Jan. 1974 

(J. A. Kochalka, MCZ). The specific name is a noun 
in apposition after a collecting locality. 

Description. Female. Carapace yellow 
with contrasting marks (Fig. 551). Ster- 
num banded in black on each side, or- 
ange-yellow in middle; bands of equal 
width. Legs ringed and spotted. Dorsum 
of abdomen contrastingly marked (Fig. 
551), without silver spots; venter with a 
black band, posterior third of band con- 
stricted by a light colorless patch on each 
side. Lateral eyes equal to diameter of an- 
terior median eyes; posterior median eyes 
1.2 diameters of anterior medians. Ante- 
rior median eyes slightly less than their 
diameter apart, 1.7 diameters from later- 
als. Posterior median eyes 0.7 diameters 
apart, 1.5 diameters from laterals. Abdo- 
men elongate oval. Total length, 7.0 mm. 
Carapace, 3.2 mm long, 2.5 mm wide. 
First femur, 5.9 mm; patella and tibia, 6.5 
mm; metatarsus, 5.2 mm; tarsus, 1.6 mm. 

Second patella and tibia, 4.2 mm; third, 
2.1 mm; fourth, 3.2 mm. 

Male. Carapace markings less distinct 
than those of female. Eyes subequal in size. 
Anterior median eyes their diameter apart, 
1.5 diameters from laterals. Posterior me- 
dian eyes slightly less than their diameter 
apart, 1.3 diameters from laterals. Total 



length, 4.5 mm. Carapace, 2.0 mm long, 
1.7 mm wide. First femur, 4.4 mm, pa- 
tella and tibia, 5.5 mm; metatarsus, 5.5 
mm; tarsus, 1.6 mm. Second patella and 
tibia, 3.2 mm; third, 1.3 mm; fourth, 2.2 
mm. 

Diagnosis. The swollen anterior of the 
septum and the squarish transverse bar, 
together with the paired dark patches of 
the epigynum (Fig. 549), distinguish fe- 
males. The tighter coiled conductor and 
embolus of the palpus (Figs. 552, 553) sep- 
arate males from C. nigrovittata. 

Paratypes. COLOMBIA Dept. Mag- 
dalena, Sierra Nevada de Santa Marta: Rio 
Donachui Trail, 2,400-2,800 m, 2 Jan. 
1973, 2 (J. A. Kochalka, MCZ); Casa An- 
tonio, Loma Cebolleta, 2,700 m, 15 Feb. 
1974, 6 (J. A. Kochalka, MCZ). 

Chrysometa guttata (Keyserling), 
new combination 

Figures 554-560; Map 4 

Zilla guttata Keyserling, 1881: 30:551, pl. 16, fig. 3, 
2. Female holotype from Amable Maria [Dpto. 
Junin] Peru, (PAN), examined. 

Araneus gemellus:—Petrunkevitch, 1911: 293. New 
name for Zilla guttata, not Epeira guttata Key- 
serling. 

Zygiella guttata:—Roewer, 1942: 887. Bonnet, 1959: 
5002. 

Capichameta ribeiroi Soares and Camargo, 1955: 574, 
fig. 6, 6. Male holotype from Rio Sao José, Muni- 
cipio de Colatina, Est. Espirito Santo, Brazil 
(MZSP), examined. NEW SYNONYMY. 

Description. Female. Carapace, legs 
yellow; sternum grayish yellow. Dorsum 
of abdomen with silver spots spaced more 
than their diameter apart (Fig. 558); ven- 
ter blackish on each side with pigmentless 
patch containing silver spots, extending 
from epigynum halfway to spinnerets; 
black ring around spinnerets, broken dor- 
sally. Secondary eyes 1.3 diameters of an- 
terior median eyes. Anterior median eyes 
slightly more than their diameter apart, 
their diameter from laterals. Posterior me- 
dian eyes 0.8 diameters apart, their di- 
ameter from laterals. Abdomen oval. To- 
tal length, 4.7 mm. Carapace, 2.2 mm long, 
1.7 mm wide. First femur, 2.7 mm; pa- 
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tella and tibia, 3.2 mm; metatarsus, 2.5 
mm; tarsus, 0.9 mm. Second patella and 
tibia, 2.7 mm; third, 1.8 mm; fourth, 2.1 
mm. 

Male. Coloration like female. Posterior 
median eyes equal to diameter of anterior 
medians; lateral eyes 0.8 diameters of an- 
terior median eyes. Anterior median eyes 
slightly less than their diameter apart, 0.3 
diameters from laterals. Posterior median 
eyes 0.3 diameters apart, their diameter 
from laterals. Total length, 4.2 mm. Car- 
apace, 2.3 mm long, 1.9 mm wide. First 

femur, 3.8 mm; patella and tibia, 4.3 mm; 
metatarsus, 3.8 mm; tarsus, 1.3 mm. Sec- 
ond patella and tibia, 3.4 mm; third, 1.4 
mm, fourth, 2.3 mm. 

Variation. Total length of females var- 
ies from 4.2 to 4.8 mm, of males from 3.7 
to 4.2 mm. 

Diagnosis. The epigynum is distin- 
guished from others by a lateral, longitu- 
dinal lip that covers each end of the trans- 
verse bar and also encloses a small round 
opening and by a V-shaped dark mark 
anterior of the septum (Fig. 556). The 
paracymbium of the male palpus with a 
bifid “lower” prong (Figs. 559, 560) dis- 
tinguishes the male. 

Natural History, Distribution. Found 
in intermediate and low altitude forest, 
Amazon area (Map 4). 

Records. VENEZUELA Est. Aragua: 
Rancho Grande, March 1946, 2 (W. Beebe, 
AMNH). COLOMBIA Dpto. Meta: 5 km 
W of Villavicencio, 11 March 1955, 6 (E. 
I. Schlinger, E. S. Ross, CAS). Putumayo: 
Rio Putumayo nr. Pto. Asis, 2 (W. Eber- 
hard, no. 448, MCZ). PERU Dpto. San 
Martin: Mishqui-yacu, 20 km NE Moy- 
obamba, 1,600 m, Aug. 1947, 2 (F. Woyt- 
kowski, AMNH). Hudnuco: Monson Val- 
ley, Tingo Maria, 1954, 49, 26 (E. I. 
Schlinger, E. S. Ross, CAS); Tingo Maria, 
sev. coll., 22, 66 (AMNH). BRAZIL Est. 
Amazonas: Reserva Ducke, Manaus, Aug. 
1971, 2 (M. E. Galiano, MG). Mato Gros- 
so: 260 km N Xavantina, 12°49’S, 51°46’W, 

400 m, gallery forest, Feb.-Apr. 1969, 4 
(Xavantina-Cachimpo Exped., MCZ). 
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Chrysometa alboguttata 
(O. P.-Cambridge) 

Figures 561-567; Map 4 

Meta alboguttata O. P.-Cambridge, 1889: 2, pl. 1, 
figs. 1, 2, 2, 6. One female holotype, six female 

paratypes without locality data (BMNH), exam- 
ined. Syntypes, according to O. P.-Cambridge, 
came from San Marcos, Tamahu, Panzos and Sa- 

kiyac, Guatemala and Bugaba, Panama. 
Argyroepeira alboguttata:—Keyserling, 1893: 317, 

pl. 16, fig. 233, 9, 4. 
Argyroepeira rubromaculata:—Keyserling, 1893: 332, 

pl. 17, figs. 245d, e, 6, not female. Not Tetragnatha 
rubromaculata Keyserling, 1863. 

Meta superans O. P.-Cambridge, 1896: 217, pl. 28, 

fig. 2, 6. Two male syntypes from Teapa, Tabasco, 
Mexico (BMNH), examined. NEW SYNONYMY. 

Chrysometa alboguttata:—Banks, 1898: 258. 
Pseudometa superans:—F. P.-Cambridge, 1903: 445, 

pl. 42, fig. 18, 6. Roewer, 1942, 1: 922. Bonnet, 

1958: 3818. 

Pseudometa alboguttata:—F. P.-Cambridge, 1903: 
446, pl. 42, fig. 21, 2. Roewer, 1942: 922. Bonnet, 

1958: 3817. 

Note. Meta superans is the male of C. 
alboguttata. 

Description. Female. Carapace, ster- 
num, legs yellow. Distal end of chelicerae 
and fang brown. Dorsum and sides of ab- 
domen with small silver spots about their 
diameter apart (Fig. 565). On venter, a 
pair of longitudinal lines of silver spots, 
distinct anteriorly, fading out posteriorly. 
Posterior median eyes 1.2 diameters of an- 
terior medians; both laterals same diam- 
eter as anterior medians. Anterior median 
eyes slightly more than their diameter 
apart, their diameter from laterals. Pos- 
terior median eye slightly less than their 
diameter apart, their diameter from lat- 
erals. Abdomen slightly longer than wide. 
Total length, 4.1 mm. Carapace, 1.7 mm 
long, 1.4 mm wide. First femur, 2.2 mm; 
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patella and tibia, 2.7 mm; metatarsus, 2.0 
mm; tarsus, 0.9 mm. Second patella and 
tibia, 2-0 mm-<third, 1:2 mm: fourth, 1.7 
mm. 

Male. Carapace yellowish with a dark 
arrow pointing anteriorly in thoracic 
depression. Sternum, legs yellowish. Dor- 
sum of abdomen with white spots. Sec- 
ondary eyes slightly larger than anterior 
medians. Anterior median eyes slightly 
more than their diameter apart, 0.8 di- 
ameters from laterals. Posterior median 
eyes 0.7 diameters apart, their diameter 
from laterals. Total length, 3.5 mm. Car- 
apace, 1.9 mm long, 1.5 mm wide. First 
femur, 2.9 mm; patella and tibia, 3.5 mm; 
metatarsus, 2.7 mm; tarsus, 1.1 mm. Sec- 
ond patella and tibia, 2.7 mm; third, 1.2 
mm; fourth, 1.8 mm. 

Note. The descriptions were made from 
the type specimens of alboguttata and su- 
perans. 

Variation. Total length of females var- 
ied from 3.5 to 5.2 mm, of males from 2.9 
to 4.6 mm. 

Diagnosis. The epigynum is distin- 
guished by the concave, parallel sides of 
the septum, the transverse bar having lat- 
eral anterior lobes. The openings anterior 
of the lobes and the distribution of the 
dark patches around the sculpturing are 
diagnostic (Fig. 563). The male palpus has 
a distinct paracymbium whose proximal 
end is biforked, the “upper” fork pointing 
“down” in ventral view (Fig. 566), point- 
ing ventrally in lateral view (Fig. 567). 

Natural History, Distribution. This is a 
low altitude to 1,300 m probably rain for- 
est species. One record is from a cave. 
Mexico to Colombia (Map 4). 

Records. MEXICO Est. Tamaulipas: 

—_ 

Figures 547-553. Chrysometa cebolleta n. sp. 547-550. Epigynum. 547. Dorsal, cleared. 548. Ventral, cleared. 549. Ventral. 
550. Posterior. 551. Female. 552, 553. Left male palpus. 552. Ventral. 553. Lateral. 

Figures 554-560. C. guttata (Keyserling). 554-557. Epigynum. 554. Dorsal, cleared. 555. Ventral, cleared. 556. Ventral. 557. 
Posterior. 558. Female. 559, 560. Male palpus. 559. Ventral. 560. Lateral. 

Figures 561-567. C. alboguttata (O. P.-Cambridge). 561-564. Epigynum. 561. Dorsal, cleared. 562. Ventral, cleared. 563. 
Ventral. 564. Posterior. 565. Female. 566, 567. Male palpus. 566. Ventral. 567. Lateral. 
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Figures 568-575. C. boraceia n. sp. 568-571. Epigynum. 568. Dorsal, cleared. 569. Ventral, cleared. 570, 571. Ventral. 572. 
Posterior. 573. Female. 574, 575. Male palpus. 574. Ventral. 575. Lateral. 

Scale lines. 0.1 mm, except Figures 551, 558, 565, 573, 1.0 mm. 
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Bee Cave, 8 km N of Chamal, 10 Apr. 
1966, 2 (J. Fish, AMNH). San Luis Potosi: 
Tamazunchale, 2? (AMNH); 10 km S of 
Valles, 2 (AMNH); Rio Frio, 6 (AMNH). 

Sinaloa: 3 km N of Piaxtla, 2 (AMNH). 
Nayarit: 16 km SE of Tepic, 2 (AMNH); 
Tepic, 2 (AMNH); Compostela, 392 
(AMNH). Veracruz: Martinez de la Torre, 
2 (AMNH); Lago Catemago, 36 (RL); near 
La Palma, 2, 6 (MCZ). Guerrero: Taxco, ? 
(AMNH). Tabasco: Teapa, 2?, 6 (AMNH). 
Chiapas: La Zacualpa, 9 (AMNH); Palen- 
que ruins, 2 (AMNH). 
HONDURAS La Ceiba, 6 (AMNH). 

COSTA RICA Prov. San José: San Isidro 
del General, 650-1,300 m, 42 (MCZ). Car- 
tago: Turrialba, 22, 6 (AMNH, MCZ). 
Puntarenas: 6 km S of San Vito, 6 (MCZ). 
PANAMA Prov. Bocas del Toro: Bugaba, 
56 (BMNH). Chiriquié: Boquete, 2 (MCZ). 
Panama: Pipeline Rd., 2 (MCZ); Summit, 
? (AMNH); Cocoli, 6 (AMNH); Barro Co- 
lorado Isl., Gatun Lk., 2 (CUC, AMNH). 
COLOMBIA Dpto. Magdalena, Sierra 

Nevada de Santa Marta: San Pedro, 1,100- 
1,200 m, 39, 26 (IBNA, MCZ, USNM); 

above Minca Vall., 800 m, 2 (IBNA); Rio 
Frio, 500 m, 22 (USNM). Bogotd: Bogota, 
6 (BMNH). Valle: many collections near 
Cali, 800 to 1,300 m (MCZ). ECUADOR 
Prov. Los Rios: Juan Montalvo, 6 (AMNH). 
Balzapamba, 700 m, 6 (AMNH). 

Chrysometa boraceia new species 
Figures 568-575; Map 4 

Holotype. Female holotype and one female paratype 
from Boracéia, [Salesopolis], Est. Sao Paulo, Brazil 
(MZSP). The specific name is a noun in apposition 
after the locality. 

Description. Female. Carapace orange- 
yellow with brown patches (Fig. 573); 
chelicerae, sternum orange-brown; legs 
orange-yellow with brown rings. Dorsum 
of abdomen with transverse black marks 
and white pigment spots (Fig. 573); ven- 
ter with pair of white patches behind epi- 
gastric groove and a white longitudinal 
line on each side. Eyes subequal in size. 
Anterior median eyes their diameter apart, 
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0.7 diameters from laterals. Posterior me- 
dian eyes 0.6 diameters apart, 1.3 diam- 
eters from laterals. Clypeus height 0.5 di- 
ameters of anterior median eyes. Abdomen 
spherical. Total length, 7.4 mm. Cara- 
pace, 3.1 mm long, 2.56 mm wide. First 
femur, 4.4 mm; patella and tibia, 5.5 mm; 
metatarsus, 3.6 mm; tarsus, 1.1 mm. Sec- 
ond patella and tibia, 3.9 mm; third, 1.9 
mm; fourth, 2.9 mm. 

Male. Coloration like female. Eyes sub- 
equal in size. Anterior median eyes their 
diameter apart, 0.4 diameters from later- 
als. Posterior median eyes 0.6 diameters 
apart, 1.2 diameters from laterals. Abdo- 
men oval. Total length, 4.8 mm. Cara- 
pace, 2.4 mm long, 2.0 mm wide. First 
femur, 5.9 mm; patella and tibia, 7.6 mm; — 
metatarsus, 6.0 mm; tarsus, 1.5 mm. Sec- 
ond patella and tibia, 4.7 mm; third, 1.7 
mm; fourth, 2.7 mm. 

Variation. The shape of the depressions 
in the epigynum is variable (Figs. 570, 
571). Total length of females varies from 
5.4 to 7.4 mm, males from 4.4 to 4.8 mm. 

Diagnosis. The epigynum is distin- 
guished by proportions of septum and 
transverse bar and by the transverse band- 
ed dark marks anterior of the depressions 
(Figs. 570, 571). The male palpus is sep- 
arated from that of others by the shape of 
the tip of conductor and embolus and by 
the shape of the paracymbium and cym- 
bium (Figs. 574, 575). 

Natural History, Distribution. Low el- 
evations to 1,600 m, southeastern Brazil 
(Map 4). 

Paratypes. BRAZIL Est. Rio de Janei- 
ro: Pico de Tijuca, 500-950 m, 17 April 
1965, 42 (H. Levi, MCZ); Sumaré, 200- 
400 m, Feb. 1946, 32 (H. Sick, AMNH); 
Teresopolis, Nov. 1945, 6, March 1946, 5¢ 
(H. Sick, AMNH). Sdo Paulo: Boracéia, 
22-23 Feb. 1961, 29 (P. de Biasi, MZSP), 
Dec. 1949, 6 (Filho, MZSP), Oct. 1963, ¢@ 
(Oliveira, P. Wygodzinsky, AMNH). Rio 
Grande do Sul: Canela, 11 May 1974, 2 
(A. Lise, MCN); Sao Francisco di Paula, 
23 Jan. 1981, 2 (A. Lise, MCN); Monte- 
negro, 6 Oct. 1977, 2 (A. Lise, MCN). 



Chrysometa fidelia new species 
Figures 576-580; Map 4 

Holotype. Female from above Fidelia, 2,000 m, Dept. 
Valle, Colombia, 2 Dec. 1965 (W. Eberhard, no. 
143p, MCZ). The specific name is a noun in ap- 
position after the type locality. 

Description. Female. Carapace yellow 
with brown markings; sternum brown, 
lighter in center; coxae yellow; legs ringed 
brown and yellow. Dorsum of abdomen 
with pattern of white and brown pigment 
spots, posteriorly with transverse bars (Fig. 
580); venter dark between epigynum and 
spinnerets, longitudinal white line on each 
side. Secondary eyes 1.4 diameters of an- 
terior medians. Anterior median eyes 1.2 
diameters apart, same distance from lat- 
erals. Posterior median eyes 0.8 diameters 
apart, their diameter from laterals. Total 
length, 5.3 mm. Carapace, 2.1 mm long, 
1.6 mm wide. First femur, 3.2 mm; pa- 
tella and tibia, 3.8 mm; metatarsus, 2.3 
mm; tarsus, 1.1 mm. Second patella and 
tibia, 2.8 mm; third, 1.3 mm; fourth, 2.0 
mm. 

Diagnosis. The relative proportions of 
septum and transverse bar of the epigy- 
num, the lateral oblique lips covering the 
ends of the bar, and the pattern of the 
dark patches (Fig. 578) distinguish this 
species. 

Chrysometa brevipes (O. P.-Cambridge), 
new combination 

Figures 581-587; Map 4 

Meta brevipes O. P.-Cambridge, 1889: 1, pl. 1, fig. 
3, 2. One female holotype and three female para- 
types from Guatemala (BMNH), examined. O. P.- 
Cambridge cites only a single specimen from Chi- 
lasco, Guatemala. 

Argyroepeira brevipes:—Keyserling, 1893: 316, pl. 
16, fig. 232, 9. 

Pseudometa uncata F. P.-Cambridge, 1903: 445, pl. 
42, fig. 19, 6. Male holotype from Teapa, Tabasco, 
Mexico (BMNH), examined. NEW SYNONYMY. 

Pseudometa brevipes:—F. P.-Cambridge, 1903: 445, 
pl. 42, fig. 20, 2. Roewer, 1942: 922. Bonnet, 1958: 
3817. 

Note. Pseudometa uncata is the male 
of Chrysometa brevipes. 
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Description. Female. Carapace yellow- 
ish white, indistinct darker streaks. Ster- 
num orange; legs yellow. Dorsum and sides 
of abdomen with silver spots; dorsum with 
transverse gray marks (Fig. 585); venter 
with longitudinal median gray band; sides 
with silver spots more dense, forming lon- 
gitudinal line. Posterior median eyes, an- 
terior lateral eyes 1.5 diameters of ante- 
rior medians; posterior lateral eyes 1.3 
diameters of anterior medians. Anterior 
median eyes their diameter apart, 2 di- 
ameters from laterals. Posterior median 
eyes slightly less than their diameter apart, 
their diameter from laterals. Abdomen 
spherical. Total length, 4.6 mm. Cara- 
pace, 1.8 mm long, 1.4 mm wide. First 
femur, 2.2 mm; patella and tibia, 2.7 mm; 
metatarsus, 2.0 mm; tarsus, 0.9 mm. Sec- 
ond patella and tibia, 1.9 mm; third, 1.0 
mm; fourth, 1.9 mm. 

Male. Carapace light brown; sternum 
brownish, dark around margin; legs yel- 
low-white. Dorsum and sides of abdomen 
with silver spots. Dorsum with faint indi- 
cation of black folium with at least 3 
transverse lines posteriorly; venter with- 
out pigment. Secondary eyes approxi- 
mately 1.3 diameters of anterior median 
eyes. Anterior median eyes more than their 
diameter apart, 1.4 diameters from later- 
als. Posterior median eyes their diameter 
apart, 1.2 diameters from laterals. Total 
length, 3.5 mm. Carapace, 1.6 mm long, 
1.3 mm wide. First femur, 2.6 mm; pa- 
tella and tibia, 3.0 mm; metatarsus, 2.9 
mm; tarsus, 0.9 mm. Second patella and 
tibia, 2.0 mm; third, 0.9 mm; fourth, 1.4 
mm. 

Variation. Total length of females var- 
ied from 3.4 to 5.1 mm, of males from 3.0 
to 4.2 mm. 

Diagnosis. Females can be distin- 
guished from other sympatric species by 
the ventral markings of the abdomen: the 
two white bands together are wider than 
the intermediate black area. The depres- 
sion of the epigynum is bordered by three 
lips making a diagnostic rectangular 
depression on each side anterior of the 
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transverse bar (Fig. 583). The male palpus 
is distinguished by two loops of the em- 
bolus above the tegulum (Figs. 586, 587) 
and by the almost circular paracymbium 
with a basal thumb in lateral view (Fig. 
587). 

Natural History, Distribution. Speci- 
mens were collected in oak and agave of 
cleared forest, in pine forest, oak-pine for- 
est up to 3,000 m altitude from central 
Mexico to Guatemala (Map 4). 

Records. MEXICO _ Distrito Federal: 
Contreras, 2,500-2,700 m, 30 May 1946, 
2 (AMNH), 23 July 1947, 22 (AMNH); 
Santa Rosa, 24 July 1947, 2 (AMNH). 
Mexico: Mt. Toluca, 2? (AMNH), San 
Francisco Oxtotilpan, 2, (MCZ). Michoa- 
can: Monte de Zacapu, 2,500 m, 24 Aug. 
1959, 2 (AMNH). Puebla: Rio Frio, 3,000 
m, 26 April 1942, °¢, 6 (AMNH); summit 

SW of Rio Frio, 2 Aug. 1966, 2 (AMNH). 
Morelos: Coajomulco, 7 June 1946, 2 
(AMNH). Oaxaca: 48 km SW of Valle Na- 
cional, 28 June 1983, 9 (MCZ). Chiapas: 
nr. San Cristobal, July 1983, 59, 6 (MCZ); 
July 1950, 22 (AMNH). 

Chrysometa digua new species 
Figures 588-592; Map 4 

Holotype. Female from Rio San Juan, at mouth of 
Rio Digua, near E] Queremal, 1,300 m, Dpto. Valle, 

Colombia, 1976 (W. Eberhard, MCZ). The specific 
name is a noun in apposition atter the name of the 
river. 

Description. Female. Carapace, ster- 

Bulletin Museum of Comparative Zoology, Vol. 151, No. 3 

num, legs orange-yellow; legs darker or- 
ange toward distal ends. Dorsum of ab- 
domen with silver spots and paired gray 
marks (Fig. 592); venter with two longi- 
tudinal lines of silver spots. Anterior lat- 
eral eyes, posterior median eyes equal to 
diameter of anterior medians; posterior 
laterals 0.8 diameters of anterior median 
eyes. Anterior median eyes 0.8 diameters 
apart, 0.6 diameters from laterals. Poste- 
rior median eyes 0.8 diameters apart, 1.3 
from laterals. Abdomen oval. Total length, 
5.0 mm. Carapace, 2.38 mm long, 1.7 mm 

wide. First femur, 3.2 mm; patella and 
tibia, 4.0 mm; metatarsus, 3.5 mm; tarsus 

1.3 mm. Second patella and tibia, 2.8 mm; 
third, 1.5 mm; fourth, 2.0 mm. 

Variation. Total length of female varies 
from 4.7 to 5.8 mm. 

Diagnosis. The epigynum of this species 
can be distinguished by the two diagonal 
lips anterior of the openings and by the 
proportions of septum and transverse bar 
(Fig. 590). 

Paratypes. COLOMBIA Dpto. Valle: 
Cent. Hid. del Rio Anchicaya, 400 m, 39 
(W. Eberhard, nos. 861, 1249, MCZ); road 
to Anchicaya, 900 m, Nov. 1978, 2 (W. 
Eberhard, no. 648, MCZ). 

Chrysometa poas new species 
Figures 593-600; Map 4 

Holotype. Female holotype with 4 immature para- 
types from cloud forest around rim of Volcan Poas, 
2,500 m, Alajuela Prov., Costa Rica, 27 July 1983 

—_ 

Figures 576-580. Chrysometa fidelian. sp. 576-579. Epigynum. 576. Dorsal, cleared. 577. Ventral, cleared. 578. Ventral. 579. 
Posterior. 580. Female. 

Figures 581-587. C. brevipes (O. P.-Cambridge). 581-584. Epigynum. 581. Dorsal, cleared. 582. Ventral, cleared. 583. Ventral. 
584. Posterior. 585. Female. 586, 587. Left male palpus. 586. Ventral. 587. Lateral. 

Figures 588-592. C. diguan. sp. 588-591. Epigynum. 588. Dorsal, cleared. 589. Ventral, cleared. 590. Ventral. 591. Posterior. 
592. Female. 

Figures 593-600. C. poasn. sp. 593-597. Epigynum. 593. Dorsal, cleared. 594. Ventral, cleared. 595, 596. Ventral. 595. 
(Holotype). 597. Posterior. 598. Female. 599, 600. Male palpus. 599. Ventral. 600. Lateral. 

Scale lines. 0.1 mm, except Figures 580, 585, 592, 598, 1.0 mm. 
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(H., L. Levi, W. Eberhard, MCZ). The specific 
name is a noun in apposition after the type local- 
ity. 

Description. Female. Carapace yellow- 
ish brown with black pattern (Fig. 598). 
Chelicerae orange-brown; sternum brown; 
coxae yellow; legs contrastingly ringed. 
Dorsum of abdomen with black mark sur- 
rounded by rusty patches, only a few sil- 
ver spots; venter with square black mark 
with a line of silver spots on each side. 
Eyes subequal in size. Anterior median 
eyes 0.7 diameters apart, 0.7 diameters 
from laterals. Posterior median eyes 0.7 
diameters apart, 1.3 diameters from lat- 
erals. Total length, 7.5 mm. Carapace, 3.6 
mm long, 2.7 mm wide. First femur, 5.2 
mm; patella and tibia, 6.7 mm; metatar- 
sus, 5.4 mm; tarsus, 1.8 mm. Second pa- 
tella and tibia, 4.8 mm; third, 2.7 mm; 
fourth, 3.8 mm. 

Male from Cerro de la Muerte. Color- 
ation like female. Eyes subequal in size. 
Anterior median eyes 0.8 diameters apart, 
their diameter from laterals. Posterior me- 
dian eyes 0.8 diameters apart, 1.3 diam- 
eters from laterals. Total length, 7.1 mm. 
Carapace, 3.9 mm long, 3.0 mm wide. 
First femur, 9.0 mm; patella and tibia, 12.1 
mm; metatarsus, 12.8 mm; tarsus, 2.5 mm. 

Second patella and tibia, 8.2 mm; third, 
3.5 mm; fourth, 5.1 mm. 

Variation. The females have a similar 
appearance but there seems to be consid- 
erable variation in the epigynum and in- 
ternal ducts (if they all belong to one 
species). Females vary in total length from 
6.4 mm (central Mexico) to 8.7 mm (Costa 

Rica). 

Diagnosis. The females are larger and 
darker than sympatric species (Fig. 598) 
and the epigynum usually has a heavy 
transverse bar and narrow septum (Figs. 
595, 596). The male can be separated from 
others by the shape of the bulky paracym- 
bium and by the modifications of the 
proximal end of the cymbium (Figs. 599, 
600). 

Natural History, Distribution. Found 
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at 1,000 to 2,300 m altitude in cloud forest 
from Mexico to western Panama (Map 4). 
The spider makes a web with the hub 
about one meter above the ground. Webs 
on Cerro Pods, Costa Rica, have (unlike 
many other Chrysometa) a full circle of 
sticky spirals, whereas those of other col- 
lecting sites have a vacant sector. 

Paratypes. MEXICO Est. Puebla: near 
Xicotepec de Juarez, 1,000 m, 17 June 
1983, @ (W. Maddison, MCZ). COSTA 
RICA Prov. San José: Pico Blanco above 
Escazu, 2,000 m, March 1983, 2 (W. Eber- 
hard, 2268, MCZ). Cartago: Cerro de la 
Muerte, Feb. 1979, July 1980, July 1983, 
59, 6 (J. Coddington, MCZ, USNM). Pun- 
tarenas: Monteverde cloud forest, 1,600 
m, 24 July 1978, °(G, L. Craig, Y. Lubin, 

MCZ). PANAMA Prov. Chiriqui: above 
Boquete, 1,200-1,900 m, 11 Aug. 1983, @ 
(H., L. Levi, MCZ); Cerro Punta nr. Gua- 
delupe, 2,300 m, 25-27 Oct. 1983 (Y. Lu- 
bin, MCZ). 

Chrysometa uaza new species 
Figures 601-606; Map 4 

Holotype. Female from Cerro Tinajillas, 3,100 m, 
Prov. Azuay, Ecuador, 18-21 March 1965 (L. Pena, 
MCZ). The name is an arbitrary combination of 
letters. 

Description. Female. Carapace orange 
with dark brown marks (Fig. 606). La- 
bium black. Sternum dark brown with 
median orange longitudinal band. Legs 
orange with black patches. Dorsum of ab- 
domen with black patches and silver spots 
on sides (Fig. 606), sides with black streaks; 
venter black with line of silver spots on 
each side. Eyes subequal in size. Anterior 
median eyes slightly less than their di- 
ameter apart, their diameter from later- 
als. Posterior median eyes slightly less than 
their diameter apart, 1.2 diameters from 
laterals. Abdomen elongate oval. Total 
length, 8.6 mm. Carapace, 3.8 mm long, 
2.8 mm wide. First femur, 5.8 mm; pa- 
tella and tibia, 7.4 mm; metatarsus, 6.4 
mm, tarsus, 2.0 mm. Second patella and 
tibia, 5.0 mm; third, 2.5 mm; fourth, 3.8 
mm. 



Variation. Total length of females var- 
ies from 8.6 to 9.5 mm. 

Diagnosis. The epigynum is distin- 
guished by a relatively narrow septum and 
by a transverse bar that is indistinct in 
outline and is variable (Figs. 603, 604). 

Paratype. COLOMBIA Dpto. Cauca: 
path from Pilimbalaé to Volcan Puracé, 
3,690 m, Puracé Natl. Park, 12-13 Jan. 
1983, 2 (J. Kochalka, MCZ). 

Chrysometa lancetilla new species 
Figures 607-611; Map 4 

Holotype. Female holotype and one female paratype 
from Lancetilla, near Tela, Dpto. Atlantida, Hon- 
duras, July 1929 (A. M. Chickering, MCZ). The 
specific name is a noun in apposition after the type 
locality. 

Description. Female. Carapace, ster- 
num, legs yellow. First two femora with 
two rows of black dots on ventral side; 
tibae, metatarsi, tarsi with distal black ring. 
Dorsum of abdomen with silver spots; sides 
with silver spots, black posteriorly above 
spinnerets (Fig. 611); venter with two 
patches containing silver spots behind 
epigynum, gray in between and behind 
extending to spinnerets. Eyes subequal in 
size. Anterior median eyes their diameter 
apart, slightly more than their diameter 
from laterals; posterior median eyes 0.7 
diameters apart, 1.2 diameters from lat- 
erals. Abdomen oval. Total length, 5.5 
mm. Carapace, 2.5 mm long, 1.9 mm 
wide. First femur, 3.1 mm; patella and 
tibia, 3.8 mm; metatarsus, 2.9 mm; tarsus, 

1.2 mm. Second patella and tibia, 2.9 mm, 
third, 1.6 mm; fourth, 2.5 mm. 

Diagnosis. The epigynum is distin- 
guished from all others by the notches in 
the anterior lips of the opening on each 
side of the septum (Fig. 614). 

Chrysometa chipinque new species 
Figures 612-617; Map 4 

Holotype. Male from 5-10 km E of Rayon, Highway 
195, near 17°2'N, 93°0'W, cloud forest edge, Chia- 
pas, Mexico, 6 July 1983 (W. Maddison, R. S. An- 

derson, 83-097, MCZ). The specific name is a noun 
in apposition after one of the collecting localities. 
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Description. Female from Puebla. Car- 
apace, sternum, legs orange; carapace with 
indistinct gray reticulations. Dorsum of 
abdomen with silver spots and indistinct 
gray transverse marks; venter gray with 
pair of patches containing silver spots be- 
hind genital groove. Anterior lateral eyes, 
posterior median eyes equal to 1.2 diam- 
eters of anterior medians; posterior lateral 
eyes slightly more than diameter of an- 
terior median eyes. Anterior median eyes 
0.6 diameters apart, same distance from 
laterals. Posterior median eyes 0.5 diam- 
eters apart, their diameter from laterals. 
Abdomen subspherical. Total length, 3.1 
mm. Carapace, 1.6 mm long, 1.2 mm 

wide. First femur, 2.1 mm; patella and 
tibia, 2.5 mm; metatarsus, 1.9 mm; tarsus, 
0.8 mm. Second patella and tibia, 1.9 mm; 
third, 0.9 mm; fourth, 1.5 mm. 

Male. Carapace yellow, gray on sides of 
thorax. Sternum, legs yellow, first femur 
brown. Dorsum of abdomen with large 
silver patches; no pigment on venter. An- 

terior lateral eyes, posterior median eyes 
equal to diameter of anterior medians; 
posterior lateral eyes 0.8 diameters of an- 
terior medians. Anterior median eyes their 
diameter apart, their diameter from lat- 
erals; posterior median eyes slightly less 
than their diameter apart, slightly more 
than their diameter from laterals. Total 
length, 2.6 mm. Carapace, 1.5 mm long, 
1.1 mm wide. First femur, 2.4 mm, pa- 
tella and tibia, 2.7 mm; metatarsus, 2.4 
mm; tarsus, 0.9 mm. Second patella and 
tibia, 2.1 mm; third, 1.0 mm; fourth, 1.5 
mm. 

Variation. Females vary in total length 
from 3.1 to 4.7 mm, males from 2.6 to 2.9 
mm. 

Diagnosis. The epigynum can be dis- 
tinguished from that of C. palenque by 
the convex sides of the septum and by the 
curved arms of the transverse bar (Fig. 
614); in posterior view, as in C. palenque, 
the median plate is tripartite. The male 
palpus is distinguished by the shape of the 
paracymbium, having in ventral view a 
mammal head and a flipper (Fig. 616) and 
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in lateral view a square with three lobes 
(Fig. 617). 

Natural History, Distribution. Speci- 
mens have been collected in a cave, and 
at various elevations, including cloud for- 
ests, from Mexico to Guatemala (Map 4). 

Paratypes. MEXICO Est. Nuevo Leon: 
Chipinque Mesa, S of Monterrey, 100.4°W, 
23.0°N, 1,500 m, 2 June 1983, 6 (W. Mad- 
dison, R. S. Anderson, no. 83-034, MCZ). 
Veracruz: Cueva del Ojo de Agua, Tlil- 
pan, nr. Orizaba, 4 March 1973, @ (J. Red- 
dell, AMNH). Puebla: Villa Juarez, 10 Oct. 
1947, 2, 26 (H. M. Wagner, AMNH). Oa- 
xaca: 27 km SW of Valle Nacional, 24 June 
1983, 6 (W. Maddison, 83-084, MCZ). 
GUATEMALA San Pedro Yepocapa, 
March, April 1945, @ (H. Elishwitz, 
AMNH). 

Chrysometa cambara new species 
Figures 618-623; Map 4 

Holotype. Female holotype and one female paratype 
from Itaimbézinho, Cambara do Sul, Est. Rio 

Grande do Sul, Brazil, 5 Jan. 1985, one female, 6 
Jan. 1985 (A. Lise, no. 12795, MCN). The specific 
name is a noun in apposition after the type local- 
ity. 

Description. Female. Carapace yellow- 
ish with median dusky band; sternum 
dusky yellowish; legs yellowish with in- 
distinct dusky rings. Dorsum of abdomen 
with silver spots concentrated into lateral 
band, posteriorly with pairs of black trans- 
verse bars; sides with silver spots, dusky 
posteriorly; venter black with a longitu- 
dinal line on each side of silver spots. Eyes 
subequal in size. Anterior median eyes 0.8 
diameters apart, their diameter from lat- 
erals. Posterior median eyes 0.8 diameters 

Bulletin Museum of Comparative Zoology, Vol. 151, No. 3 

apart, 1.2 diameters from laterals. Abdo- 
men narrow, elongate oval. Total length, 
5.0 mm. Carapace, 2.4 mm long, 1.8 mm 

wide. First femur, 4.4 mm, patella and 
tibia, 5.4 mm; metatarsus, 5.2 mm; tarsus, 

1.5 mm. Second patella and tibia, 3.7 mm; 
third, 1.7 mm; fourth, 2.8 mm. 

Male. Carapace orange, head area 
brown, brown extending to thoracic 
depression; sternum orange; legs light or- 
ange with dark rings. Dorsum of abdomen 
gray with black spots on shoulders and 
transverse black bands on posterior half 
forming median band; venter with black 
patch on gray, no light lines. Secondary 
eyes equal to 0.8 diameters of anterior 
median eyes. Anterior median eyes 0.7 di- 
ameters apart, 0.5 diameters from laterals. 
Posterior median eyes 0.7 diameters apart, 
their diameter from laterals. Abdomen 
oval. Total length, 3.8 mm. Carapace 2.0 
mm long, 1.6 mm wide. First femur, 3.9 
mm; patella and tibia, 4.8 mm; metatar- 
sus, 3.8 mm; tarsus, 1.1 mm. Second pa- 
tella and tibia, 3.1 mm; third, 1.4 mm; 
fourth, 2.0 mm. 

Note. It is not certain that the males 
and females belong together. 

Variation. Total length of females 5.0 
to 6.4 mm. 

Diagnosis. The sclerotized dark lobes on 
each side of the septum of the epigynum 
(Fig. 620) distinguish this from all other 
species; in posterior view the lobes form a 
V (Fig. 621). The paracymbium of the 
male palpus, wider than long in lateral 
view (Fig. 623), and with the “upper” and 
“lower” prongs at right angles in ventral 
view (Fig. 622), distinguishes males. 

Paratypes. BRAZIL Est. Rio de Janei- 

“= 

Figures 601-606. Chrysometa uaza n. sp. 601-604. Epigynum. 601. Dorsal, cleared. 602. Ventral, cleared. 603, 604. Ventral. 
605. Posterior. 606. Female. 601, 604. (Holotype). 

Figures 607-611. 
Posterior. 611. Female. 

C. lancetilla n. sp. 607-610. Epigynum. 607. Dorsal, cleared. 608. Ventral, cleared. 609. Ventral. 610. 

Figures 612-617. C. chipinque n. sp. 612-615. Epigynum. 612. Dorsal, cleared. 613. Ventral, cleared. 614. Ventral. 615. 
Posterior. 616, 617. Left male palpus. 616. Ventral. 617. Lateral. 
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Figures 618-623. C. cambara n. sp. 618-621. Epigynum. 618. Dorsal, cleared. 619. Ventral, cleared. 620. Ventral. 621. 
Posterior. 622, 623. Male palpus. 622. Ventral. 623. Lateral. 

Figures 624, 625. C. ramonn. sp., male palpus. 624. Ventral. 625. Lateral. 

Figures 626, 627. C. columbicola Strand, male palpus. 626. Ventral. 627. Lateral. 

Scale lines. 0.1 mm, except Figures 606, 611, 1.0 mm. 
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ro: TeresOpolis, 1,800 m, 15 March 1946, 
2, open stone cave, 2,100 m, 15 March 

1946, 2 (both H. Sick, AMNH). Rio Grande 
do Sul: Porto Alegre, 15 Aug. 1976, ¢ (P. 
A. Buckup, MCN), Itaimbézinho, Cam- 
bara do Sul, 5 Jan. 1985, @ (A. A. Lise, 
MCN). 

Chrysometa ramon new species 
Figures 624, 625; Map 4 

Holotype. Male from Estancia Naranjal, 1,000 m, 
San Ramon, Dept. Junin, Peru, 20-27 July 1965 
(P., B. Wygodzinsky, AMNH). The specific name 
is a noun in apposition after the type locality. 

Description. Male. Carapace, sternum 
orange, margin of thorax and head to tho- 
racic depression darker; labium brown; 
legs distal end of first tibia gray. Dorsum 
of abdomen with a few white spots; sides 
with white pigment spots, posteriorly with 
indistinct transverse gray marks. Eyes 
subequal in size. Anterior median eyes 
slightly less than their diameter apart, 
same distance from laterals. Posterior me- 
dian eyes 0.5 diameters apart, slightly 
more than their diameter from laterals. 
Abdomen narrow oval. Total length, 3.8 
mm. Carapace, 1.9 mm long, 1.5 mm 
wide. First femur, 3.9 mm; patella and 
tibia, 4.9 mm; metatarsus, 5.2 mm; tarsus, 

1.3 mm. Second patella and tibia, 2.9 mm; 
third, 1.3 mm; fourth, 2.1 mm. 

Diagnosis. The palpus of this species dif- 
fers from others by having two coils of the 
embolus and its supports above the tegu- 
lum (Figs. 624-625), and the “lower” end 
of the paracymbium is heavier (Fig. 625) 
than that of C. columbicola. 

Chrysometa columbicola Strand 
Figures 626, 627; Map 4 

Chrysometa columbicola Strand, 1915: 103. Male 
holotype from Popayan, Prov. Cauca, Colombia 
(SMF), examined. Roewer, 1942: 913. Bonnet, 1956: 
1082. 

Description. Male. Carapace, legs yel- 
low-brown. Chelicerae dark brown. Dor- 
sum of abdomen with silver spots, except 
no spots in narrow dorsal longitudinal line, 
on an anterior cross band, and on shallow 
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humps. Sides, venter with silver spots. 
Thoracic depression deep. Eyes subequal 
in size. Anterior medians their diameter 
apart, slightly more than their diameter 
from laterals. Posterior median eyes 
slightly less than their diameter apart, 1.6 
from laterals. Legs long. Abdomen oval, 
widest anteriorly, with indications of dor- 
sal humps. Total length, 7.6 mm. Cara- 
pace, 3.5 mm long, 2.8 mm wide. First 
femur, 9.6 mm; patella and tibia, 12.3 mm; 
metatarsus, 8.4 mm; tarsus, 5.7 mm. Sec- 
ond patella and tibia, 6.7 mm; third, 3.8 
mm; fourth, 5.8 mm. 

Diagnosis. The large size and long legs 
set this specimen apart. The palpus is dis- 
tinguished by having three coils of the 
embolus, two behind the tegulum wall, 
and by the shape of the paracymbium 
which has a dorsally directed finger on its 
base (Figs. 626, 627). 

Note. Figures 626, 627 are the mirror 
images of the right palpus. 

Chrysometa eugeni new species 
Figures 628-634; Map 4 

Chrysometa tenuipes:—Simon, 1897: 870 (misiden- 
tification, not C. tenuipes Keyserling). 

Holotype. Female holotype and five females, three 
male paratypes from St.Vincent Island, Lesser An- 
tilles (BMNH); one female, one male, one imma- 
ture (MNHN). The species is named after E. Si- 
mon. 

Description. Female. Carapace, ster- 
num yellow; legs yellow with distal ends 
of tibiae, metatarsi, and tarsi orange. Dor- 
sum, sides of abdomen with silver spots 
more than their diameter apart, largest 
ones on sides; venter with few silver spots. 
Eyes subequal in size, small. Anterior me- 
dian eyes their diameter apart, three di- 
ameters from laterals. Posterior median 
eyes 1.7 diameters apart, same distance 

from laterals. Abdomen oval, slightly 
pointed anteriorly (Fig. 632). Total length, 
4.5 mm. Carapace, 1.9 mm; long, 1.8 mm 
wide. First femur, 3.0 mm; patella and 
tibia, 3.5 mm; metatarsus, 3.1 mm; tarsus, 

1.1 mm. Second patella and tibia, 2.6 mm; 
third, 1.3 mm; fourth, 2.1 mm. 



Male. Coloration like female. Eyes sub- 
equal in size. Anterior median eyes slight- 
ly less than their diameter apart, 2 diam- 
eters from laterals. Posterior median eyes 
1.5 diameters apart, same distance from 
laterals. Abdomen elongate, pointed an- 
teriorly, with slight hump posteriorly. To- 
tal length, 3.8 mm. Carapace, 1.8 mm 
long, 1.4 mm wide. First femur, 3.9 mm; 
patella and tibia, 4.8 mm; metatarsus, 4.6 
mm; tarsus, 1.2 mm. Second patella and 
tibia, 3.1 mm; third, 1.5 mm; fourth, 2.4 

mm. 
Diagnosis. The epigynum is separated 

from that of C. flavicans by having shad- 
ows of loops anterior of the sculpturing 
and by having the anterior lips of the 
depressions overlapping the septum (Fig. 
630). The male is distinguished by a 
unique hook of the distal end of the em- 
bolus and its supporting structures (Figs. 
633, 634). 

Chrysometa flavicans (Caporiacco), 
new combination 

Figures 635-639; Map 4 

Pseudometa flavicans Caporiacco, 1947: 24. Female 
holotype from valley of Demerara River, Guyana 
(MZUF), examined. 

Capichameta flavicans:—Brignoli, 1983: 227. 

Description. Female. Carapace light 
orange-yellow; sternum orange; legs or- 
ange-yellow, ringed. Dorsum of abdomen 
with indistinct gray pattern underlain by 
silver spots about their diameter apart 
(Fig. 639), venter gray. Eyes small, sub- 
equal in size. Anterior median eyes their 
diameter apart, 1.5 diameters from later- 
als. Posterior median eyes their diameter 
apart, 2 diameters from laterals. Abdo- 
men soft and elongate. Total length, 5.9 
mm. Carapace, 2.56 mm long, 2.0 mm 
wide. First femur, 3.9 mm, patella and 
tibia, 5.0 mm; metatarsus, 4.2 mm; tarsus, 

1.3 mm. Second patella and tibia, 3.2 mm; 
third, 1.9 mm; fourth, 3.0 mm. 

Variation. Total length of females var- 
ies from 5.9 to 6.9 mm. 

Diagnosis. The epigynum differs from 
that of C. eugeni by having the septum 
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overlap the anterior margins of the 
depressions and by lacking the paired dark 
loops anterior of its sculpturing (Fig. 637). 

Natural History, Distribution. This is a 
low altitude forest species found from 
Guyana to the Amazon area (Map 4). 

Records. SURINAM Brokopondo Prov.: 
Browns Berg, 20 Feb. 1982, 22 (D. Smith 
Trail, MCZ). BRAZIL Est. Amazonas: 
Reserva Ducke, Manaus, Aug. 1971, 2 (M. 
E. Galiano, MG). 

Chrysometa puebla new species 
Figures 640-646; Map 4 

Holotype. Male holotype and female abdomen from 
Rio Frio, 3,000 m, Puebla, Mexico, 26 April 1942 
(C. Bolivar, C. Osorio, D. Pelaez, AMNH). 

Description. Female. Abdomen oval 
(Fig. 644). 

Male. Carapace light orange with two 
paraxial dusky lines extending posteriorly 
from posterior median eyes and fusing at 
thoracic depression; sternum black with 
anteromedian longitudinal orange mark; 
legs orange with indistinct gray rings. 
Dorsum of abdomen with scattered silver 
spots, black and gray coloring similar to 
female (Fig. 644); venter with two silver 
lines. Secondary eyes equal to 1.2 diame- 
ters of anterior median eyes. Anterior me- 

dian eyes their diameter apart, same dis- 
tance from laterals. Posterior median eyes 
slightly less than their diameter apart, their 
diameter from laterals. Abdomen oval. 
Total length, 4.5 mm. Carapace, 1.9 mm 
long, 1.5 mm wide. First femur, 4.8 mm; 
patella and tibia, 6.1 mm; metatarsus, 5.3 
mm; tarsus, 1.6 mm. Second patella and 
tibia, 3.8 mm; third, 1.5 mm; fourth, 2.5 
mm. 

Diagnosis. The epigynum is distin- 
guished by the narrow septum with 
strongly concave sides, by the distal part 
of the posterior transverse bar being a dark 
lobe (Fig. 642) and by the pentagonal me- 
dian plate in posterior view (Fig. 643). The 
male has two loops of embolus and sup- 
porting structures above the tegulum (Figs. 
645, 646) and a paracymbium with an 
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“upper” pointed knob and a “lower” point 
(Fig. 646). 

Chrysometa tenuipes (Keyserling) 
Figures 647-651; Map 4 

Tetragnatha tenuipes Keyserling, 1863: 147, pl. 7, 
figs. 12, 13, 2 [not fig. 14, 3]. Female lectotype here 
designated, five female paralectotypes of this 
species from Santa Fé de Bogota [Bogota], Colom- 
bia, and three female, one juvenile, one male para- 

lectotypes, which are actually C. bolivia (BMNH), 
examined. 

Argyroepeira tenuipes:—Keyserling, 1893: 335, pl. 
17, fig. 247 [2 not 2]. 

Chrysometa tenuipes:—Roewer, 1942: 914. Bonnet, 

1956: 1083. [not Chrysometa tenuipes:—Simon]. 

Note. A specimen that Keyserling (1863) 
had illustrated was chosen as lectotype. 

Description. Female. Carapace yellow, 
sides and middle of thorax orange; ster- 
num, legs yellow, distal ends of tibiae red- 
brown. Dorsum of abdomen with silver 
patches their diameter apart, absent from 
midline, from around pedicel, and near 
spinnerets. Eyes subequal in size. Anterior 
median eyes their diameter apart, 1.3 di- 
ameters from laterals. Posterior median 
eyes 1.2 diameters apart, same distance 
from laterals. Abdomen oval, narrow an- 
teriorly, wide and rounded _ posteriorly 
(Fig. 651). Total length, 8.3 mm. Cara- 
pace, 2.8 mm long, 1.8 mm wide. First 
femur, 3.4 mm; patella and tibia, 6.4 mm; 
metatarsus, 6.3 mm; tarsus, 1.9 mm. Sec- 

ond patella and tibia, 4.5 mm; third, 2.3 
mm; fourth, 3.5 mm. 
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Diagnosis. The female is distinguished 
by the shape of the abdomen (Fig. 651), 
the long septum of the epigynum, and the 
paired, curved, diagonal shadows of the 
connecting ducts anterior of the sculptur- 
ing (Fig. 649). 

Chrysometa macuchi new species 
Figures 652-657; Map 4 

Holotype. Female from Macuchi, 0°59’S, 79°04'W, 
Prov. Cotopaxi, Ecuador, March 1943 (H. E. Friz- 
zell, MCZ). The specific name is a noun in appo- 
sition after the type locality. 

Description. Female. Carapace orange 
with black marks; sternum orange, sides 
darker; legs ringed orange and _ black. 
Dorsum of abdomen with silver spots and 
black marks (Fig. 656); venter with black 
marks different from other species (Fig. 
657). Anterior lateral eyes equal to 1.3 di- 
ameters of anterior medians; posterior 
median eyes equal to diameter of anterior 
median eyes, posterior laterals equal to 1.2 
diameters of anterior medians. Anterior 
median eyes their diameter apart, their 
diameter from laterals. Posterior median 
eyes slightly less than their diameter apart, 
slightly more than their diameter from 
laterals. Abdomen spherical (Fig. 656). 
Total length, 4.7 mm. Carapace, 1.8 mm 
long, 1.5 mm wide. First femur, 3.1 mm; 
patella and tibia, 3.6 mm; metatarsus, 2.3 
mm; tarsus, 0.9 mm. Second patella and 
tibia, 2.5 mm; third, 1.2 mm; fourth, 1.8 
mm. 

—_ 

Figures 628-634. Chrysometa eugeni n. sp. 628-631. Epigynum. 628. Dorsal, cleared. 629. Ventral, cleared. 630. Ventral. 
631. Posterior. 632. Female. 633, 634. Left male palpus. 633. Ventral. 634. Lateral. 

Figures 635-639. C. flavicans (Caporiacco). 635-638. Epigynum. 635. Dorsal, cleared. 636. Ventral, cleared. 637, Ventral. 
638, Posterior. 639. Female. 

Figures 640-646. C. pueblan. sp. 640-643. Epigynum. 640. Dorsal, cleared. 641. Ventral, cleared. 642. Ventral. 643. Poste- 
rior. 644. Female abdomen, dorsal. 645, 646. Male palpus. 645. Ventral. 646. Lateral. 

Figures 647-651. 
Posterior. 651. Female abdomen, lateral. 

C. tenuipes (Keyserling). 647-650. Epigynum. 647. Dorsal, cleared. 648. Ventral, cleared. 649. Ventral. 650. 

Figures 652-657. C. macuchi n. sp. 652-655. Epigynum. 652. Dorsal, cleared. 653. Ventral, cleared. 654. Ventral. 655. 
Posterior. 656. Female. 657. Female abdomen, ventral. 

Scale lines. 0.1 mm, except Figures 632, 639, 644, 651, 656, 657, 1.0 mm. 
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Diagnosis. This species can be distin- 
guished by the ventral markings of the 
abdomen (Fig. 657), and by the epigynum 
which has a narrow septum within a tri- 
angular depression and paired curved 
marks anterior of the sculptured area (Fig. 
654). 

Paratype. PERU Dpto. Cajamarca: W 
of Porcullo [Porculla, 2,145 m, Piura, 
05°51'S, 79°31'W], May 1967, 2 (S. Risco, 
A. Archer, AMNH). 

Chrysometa muerte new species 
Figures 658-662; Map 4 

Holotype. Female from Cerro de La Muerte, Car- 
tago Prov., Costa Rica, 27 Aug. 1980 (J. Codding- 
ton, MCZ). The specific name is a noun in appo- 
sition after the type locality. 

Description. Female. Carapace yellow 
with brown pattern (Fig. 662); sternum 
brown, lightest in center. Coxae light yel- 
low; legs yellow, ringed. Dorsum of ab- 
domen with black marks and tiny silver 
spots (Fig. 662); venter with black patch 
between epigynum and spinnerets, longi- 
tudinal line of silver spots along each side. 
Anterior lateral eyes 1.3 diameters of an- 
terior medians; posterior median eyes 1.3 
diameters, posterior laterals 1.2 diameters. 
Anterior median eyes their diameter apart, 
same distance from laterals. Posterior me- 
dian eyes 0.8 diameters apart, slightly 
more than their diameter from laterals. 
Abdomen oval. Total length, 4.5 mm. 
Carapace, 1.9 mm long, 1.8 mm wide. 
First femur, 3.0 mm; patella and tibia, 3.7 
mm; metatarsus, 2.7 mm; tarsus, 1.2 mm. 
Second patella and tibia, 2.6 mm; third, 
1.2 mm; fourth, 1.8 mm. 

Diagnosis. This species is smaller than 
C. poas but has a similar epigynum (Fig. 
660). The epigynum is distinguished by 
the paired dark marks anterior of the 
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sculptured area (Fig. 660) and by the rel- 
atively simple internal genitalia (Figs. 658, 
659). 

Record. COLOMBIA Dpto. Valle: Rio 
Tulva near Mateguadua, 1,100 m, Aug. 
1977, 2 (determination uncertain) (W. 
Eberhard, MCZ). 

Chrysometa palenque new species 
Figures 663-666; Map 4 

Holotype. Female from Palenque ruins, Chiapas, 
Mexico, 28 May 1980 (J. Coddington, MCZ). The 
specific name is a noun in apposition after the type 
locality. 

Description. Female. Carapace yellow 
with contrasting black marks; chelicerae 
orange with gray; sternum gray on or- 
ange; legs yellow, ringed gray. Dorsum of — 
abdomen with few white pigment spots 
except on sides and in patch above spin- 
nerets; venter black with white band on 
each side narrowing posteriorly. Eyes sub- 
equal in size. Anterior median eyes 0.7 
diameters apart, same distance from lat- 
erals. Posterior median eyes 0.7 diameters 
apart, 1.2 diameters from laterals. Abdo- 
men oval. Total length, 6.5 mm. Cara- 
pace, 2.8 mm long, 2.1 mm wide. First 
femur, 3.5 mm; patella and tibia, 4.2 mm; 
metatarsus, 3.2 mm; tarsus, 1.3 mm. Sec- 
ond patella and tibia, 3.1 mm; third, 1.7 
mm; fourth, 2.5 mm. 

Male. The palpus of a male found after 
completion of the revision was similar to 
that of C. universitaria. 

Note. Abdomen is in poor condition. 
Diagnosis. The epigynum of this species 

is distinguished by wide, bulging ends of 
the transverse bar, the anterior end of the 
bulge being about in line with the anterior 
end of the septum (Fig. 665). In posterior 
view the median plate appears tripartite 
(Fig. 666). 

a 

Figures 658-662. Chrysometa muerte n. sp. 658-661. Epigynum. 658. Dorsal, cleared. 659. Ventral, cleared. 660. Ventral. 
661. Posterior. 662. Female. 

Figures 663-666. C. palenque n. sp., epigynum. 663. Dorsal, cleared. 664. Ventral, cleared. 665. Ventral. 666. Posterior. 
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Figures 667-673. C. universitaria n. sp. 667-670. Epigynum. 671. Female. 672, 673. Left male palpus. 672. Ventral. 673. 
Lateral. 

Figures 674-677. C. otavalon. sp., epigynum. 674. Dorsal, cleared. 675. Ventral, cleared. 676. Ventral. 677. Posterior. 

Figures 678-682. C. incachaca n. sp. 678-681. Epigynum. 678. Dorsal, cleared. 679. Ventral, cleared. 680. Ventral. 681. 
Posterior. 682. Female. 

Scale lines. 0.1 mm, except Figures 662, 671, 682, 1.0 mm. 
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Paratypes. HONDURAS Dpto. Atlan- 
tida: Lancetilla, July 1929, 59, 6 (A. M. 
Chickering, AMNH, MCZ, USNM). 

Chrysometa universitaria new species 
Figures 667-673; Map 4 

Holotype. Female from Ciudad Universitaria, San 
José, Costa Rica, 10 Jan. 1979 (J. Coddington, 
MCZ). The specific name is a noun in apposition 

after the type locality. 

Description. Female. Carapace yellow 
with gray streaks. Legs yellow, ringed. 
Dorsum of abdomen with silver spots and 
transverse bars (Fig. 671). Anterior lateral 
eyes, posterior median eyes 1.3 diameters 
of anterior medians; posterior lateral eyes 
equal to diameter of anterior medians. 
Anterior median eyes 0.8 diameters apart, 
their diameter from laterals. Posterior me- 
dian eyes 0.5 diameters apart, their di- 
ameters from laterals. Abdomen oval. To- 
tal length, 4.56 mm. Carapace, 2.0 mm 
long, 1.6 mm wide. First femur, 2.6 mm; 

patella and tibia, 3.1 mm; metatarsus, 2.4 
mm; tarsus, 1.1 mm. Second patella and 
tibia, 2.4 mm; third, 1.3 mm; fourth, 1.9 
mm. 

Male from Volcan, Panama. Coloration 
like female. Eyes subequal in size. Ante- 
rior median eyes their diameter apart, 
slightly less than their diameter from lat- 
erals. Posterior median eyes 0.5 diameters 
apart, their diameter from laterals. Ab- 
domen oval. Total length, 4.2 mm. Cara- 
pace, 2.1 mm long, 1.8 mm wide. First 
femur, 3.1 mm; patella and tibia, 3.8 mm; 
metatarsus, 3.1 mm; tarsus, 1.1 mm. Sec- 

ond patella and tibia, 3.0 mm; third, 1.3 
mm; fourth, 1.9 mm. 

Variation. Females vary in total length 
from 3.8 to 5.2 mm. 

Diagnosis. The epigynum of this species 
is distinguished from C. chipinique and C. 
palenque by a wider transverse bar and 
smaller septum and from C. chipinique by 
the swellings of the bar’s arm and by the 
anterior longitudinal parallel dark marks 
(Fig. 669). The palpus of the male has a 
heavily sclerotized paracymbium curved 
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in ventral view (Fig. 672) with a “lower” 
thumb in lateral view (Fig. 673). 

Natural History, Distribution. Found 
at 1,300 to 1,500 m in Costa Rica and 
western Panama (Map 4). 

Paratypes. COSTA RICA Prov. Here- 
dia: NE of San Rafael, 1,400 m, June 1980, 
49 (W. Eberhard, MCZ). San José: San 
José, 30 Sept. 1980, 2 (R. W. Work, W. 
Eberhard, MCZ); Ciudad Universitaria, 10 
Jan. 1979, 2 (J. Coddington, MCZ); San 
Antonio de Escazt, 1,300 m, 1981, 2 (W. 
Eberhard, MCZ). Puntarenas: Monte- 
verde, Campbell’s Woods, 1,500 m, 8 Feb. 
1979, 22 (J. Coddington, MCZ); Monte- 
verde, Biological Reserve, 8 Feb. 1979, 2 
(J. Coddington, MCZ). PANAMA Prov. 
Chiriqui: Boquete, Aug. 1954, @ (A. © 
Chickering, MCZ); Volcan, 20 Feb. 1936, 
72, 26, 2 Mar. 1936, 2, 24, 26 Feb. 1936, 2 

(W. J. Gertsch, AMNH); near Rio Sereno, 
10 Aug. 1983, 2 (L. N. Sorkin, AMNH). 

Chyrysometa otavalo new species 
Figures 674-677; Map 4 

Holotype. Female from Otavalo, Atuela, 2,200 m 

? Prov. Pichincha, Ecuador, 8-9 Sept. 1977 (L. 

Pena, AMNH). The specific name is a noun in 

apposition after the type locality. 

Description. Female. Carapace orange, 

black between anterior median eyes; ster- 
num orange-brown; legs orange, distal ar- 
ticles darker, without rings. Dorsum of ab- 
domen with silver spots, except above 
heart and some posteriorly pointing 
branches; sides without spots; venter with 
rectangular gray patch, with pair of silver 
spots anterior of spinnerets, and black 
mark on each side of spinnerets. Anterior 
lateral eyes, posterior median eyes equal 
to 1.3 diameters of anterior medians; pos- 
terior lateral eyes equal to 1.2 diameters 
of anterior medians. Anterior median eyes 
slightly less than their diameter apart, 
slightly more than their diameter from 
laterals. Posterior median eyes slightly less 
than their diameter apart, 1.3 diameters 
from laterals. Abdomen oval, sides almost 
parallel, anterior and posterior equally 



rounded. Total length, 3.0 mm. Carapace, 
1.1 mm long, 1.0 mm wide. First femur, 
1.7 mm; patella and tibia, 2.0 mm; meta- 
tarsus, 1.7 mm; tarsus, 0.7 mm. Second 
patella and tibia, 1.6 mm; third, 0.8 mm; 
fourth, 1.1 mm. 

Diagnosis. The epigynum of this species 
is distinguished by the rims of the septum 
continuing anteriorly and diagonally and 
surrounding the ends of the transverse bar 
(Fig. 676). There is a pair of round dark 
patches anterior of the lateral ends of the 
bar (Fig. 676). 

Chrysometa incachaca new species 
Figures 678-682; Map 4 

Holotype. Female from Incachaca, 2,100 m, Dpto. 
Cochabamba, Bolivia, 30 Aug. 1956 (L. Pena, 
IRSNB). The species name is a noun in apposition 
after the type locality. 

Description. Female. Carapace light 
orange with brown pattern; sternum light 
orange; legs light orange, indistinctly 
ringed. Dorsum of abdomen with black 
marks on shoulders, broken chevrons pos- 
teriorly, and large silver spots on sides (Fig. 
682); sides with scattered small silver spots 
and black marks; venter with two light 
longitudinal lines of small silver spots and 
a pair of dusky streaks anterior of spin- 
nerets. Anterior lateral eyes equal to 1.4 
diameters of anterior medians; posterior 
median eyes equal to 1.3 diameters; pos- 
terior laterals equal to diameter of ante- 
rior median eyes. Anterior median eyes 
slightly more than their diameter apart, 
same distance from laterals. Posterior me- 
dian eyes 0.8 diameters apart, 1.3 diam- 
eters from laterals. Abdomen elongate 
oval. Total length, 6.2 mm. Carapace, 2.7 
mm long, 2.0 mm wide. First femur, 4.5 
mm, patella and tibia, 5.7 mm; metatar- 
sus, 5.2 mm; tarsus, 1.9 mm. Second pa- 
tella and tibia, 3.9 mm; third, 1.9 mm; 
fourth, 2.8 mm. 

Diagnosis. The epigynum of this species 
is distinguished by a swollen septum, a 
median projection of the transverse bar 
(Fig. 680). 
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Chrysometa calima new species 
Figures 683-690; Map 4 

Holotype. Female from Lago Calima, 1,400 m, Dpto. 
Valle, Colombia, Jan. 1979 (W. Eberhard, no. 1824, 

MCZ). The specific name is a noun in apposition 
after the type locality. 

Description. Female. Carapace, ster- 
num and legs yellow. Dorsum of abdomen 
with silver spots; venter with silver spots 
only on sides. Eyes small, subequal in size. 
Anterior median eyes 1.5 diameters apart, 
more than twice their diameter from lat- 
erals. Posterior median eyes less than 2 
diameters apart, more than twice their di- 
ameter from laterals. Clypeus equal to 1.5 
diameters of anterior median eyes. Ab- 
domen oval with a slight median anterior 
hump (Fig. 688). Total length, 5.4 mm. 
Carapace, 2.1 mm long. 1.5 mm wide. 
First femur, 3.0 mm; patella and tibia, 3.6 
mm; metatarsus, 3.1; tarsus, 1.1 mm. Sec- 

ond patella and tibia, 2.56 mm; third, 1.3 
mm; fourth, 2.1 mm. 

Male. Coloration lighter than female, 
with some black spots on dorsum of ab- 
domen. Eyes like female. Total length, 3.8 
mm. Carapace, 1.9 mm long, 1.5 mm 
wide. First femur, 4.0 mm, patella and 
tibia, 4.9 mm; metatarsus, 5.1 mm; tarsus, 

1.3 mm. Second patella and tibia, 2.9 mm; 
third, 1.5 mm; fourth, 2.3 mm. 

Variation. Females vary in total length 
from 5.2 to 6.2 mm, males from 3.8 to 5.2 
mm. 

Diagnosis. The epigynum of this species 
has septum and bar surrounded by a semi- 
circular lip; the openings are diagonal 
notches on each side (Fig. 685). In ventral 
view (Fig. 689) the paracymbium resem- 
bles that of C. universitaria, in lateral view 
the “lower” prong is curved at a right an- 
gle (Fig. 690). 

Natural History, Distribution. Found 
1,000 to 1,500 m, in Colombia (Map 4). 

Paratypes. COLOMBIA Dpto. Mag- 
dalena, Sierra Nevada de Santa Marta: 
Valle Leonor, Serra Nueva Granada, 1,300 
m, 12 April 1975, 6 (J. Kochalka, MCZ); 
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Serra Nueva Granada, 1,500 m, 28 April 
1975, 22 (J. Kochalka, MCZ); San Pedro, 
1,100-1,200 m, 3 April 1975, 19 May 1975, 
29 (J. Kochalka, IBNA). Valle: Cali, 1,000 
m, 1973-1974, 6 (W. Eberhard, MCZ); 
Lago Calima, 1,400 m, Jan. 1979, 2, 4é 
(W. Eberhard, no. 1824, 1850, MCZ). 

Chrysometa opulenta (Keyserling) 
Figures 691-698; Map 4 

Meta opulenta Keyserling, 1880: 558, pl. 16, fig. 9, 
2, 6. Male lectotype here designated, one female 
paralectotype from Paltaypampa [1,860 m, Dpto. 
Junin, Prov. Tarma], Peru; two female paralecto- 
types from Amable Maria [3,800 m, Dpto. Junin, 
Prov. Tarma], Peru, (PAN), examined. 

Argyoepeira opulenta:—Keyserling, 1893: 346, pl. 
18, fig. 245, 9, 6. 

Chrysometa opulenta:—Roewer, 1942: 913. Bonnet, 

1956: 1083. 

Description. Female from Amable 
Maria. Carapae, sternum, legs orange-yel- 
low. Dorsum of abdomen evenly covered 
with large silver spots, about their diam- 
eter apart; venter with fewer spots. Pos- 

terior median eyes slightly smaller than 
others. Anterior median eyes 1.3 diame- 
ters apart, slightly less than two diameters 
from laterals. Posterior median eyes 
slightly more than their diameter apart, 
1.6 diameters from laterals. Abdomen oval 
with slight anteromedian hump (Figs. 695, 
696). Total length, 5.0 mm. Carapace, 1.9 
mm long, 1.4 mm wide. First femur, 3.2 
mm, patella and tibia, 3.7 mm; metatar- 
sus, 3.4 mm; tarsus, 1.0 mm. Second pa- 
tella and tibia, 2.4 mm; third, 1.3 mm; 
fourth, 2.2 mm. 
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Male from Paltaypampa. Coloration and 
structure like female. Chelicerae with 
hump below clypeus. Total length, 3.8 
mm. Carapace, 2.0 mm long, 1.7 mm 

wide. First femur, 4.0 mm; patella and 
tibia, 4.8 mm; metatarsus, 4.9 mm; tarsus, 

1.1 mm. Second patella and tibia, 2.9 mm; 
third, 1.4 mm; fourth, 2.3 mm. 

Variation. Females vary in total length 
from 5.0 to 7.0 mm. 

Diagnosis. The septum and transverse 
bar of the epigynum form a triangular, 
posteriorly directed swelling with a pair 
of depressions (Fig. 693). The paracym- 
bium of the male palpus is similar but 
smaller than that of C. universitaria and 
C. calima but differs in lateral view by a 
slightly curved “lower” prong (Figs. 697, 
698). 

Natural History, Distribution. Low el- 
evations to 3,800 m, Peru, Brazil (Map 4). 

Records. PERU Dpto. Hudnuco: Cu- 
charas, Huallaga Valley, Feb.—April, 59, 
imm. (F. Woytkowski, EPC); Tingo Ma- 
ria, numerous specimens (AMNH, CAS, 
MCZ). BRAZIL Est. Goias: Faz. Cachvei- 
rinha, Jatai, Oct. 1962, 2 (MZSP). 

Chrysometa tungurahua new species 
Figures 699-702; Map 4 

Holotype. Female from Banos, Prov. Tungurahua, 
Ecuador, 11 Feb. 1955 (E. I. Schlinger, E. S. Ross, 
CAS). The specific name is a noun in apposition 
after the type locality. 

Description. Female. Carapace, ster- 
num, legs orange-yellow. Dorsum of ab- 
domen with scattered white pigment spots; 

= 

Figures 683-690. Chrysometa calima n. sp. 683-686. Epigynum. 683. Dorsal, cleared. 684. Ventral, cleared. 685. Ventral. 
686. Posterior. 687. Female. 688. Female abdomen, lateral. 689, 690. Left male palpus. 689. Ventral. 690. Lateral. 

Figures 691-698. C. opulenta (Keyserling). 691-694. Epigynum. 691. Dorsal, cleared. 692. Ventral, cleared. 693. Ventral. 694. 
Posterior. 695. Female. 696. Female abdomen, lateral. 697, 698. Male palpus. 697. Ventral. 698. Lateral. 

Figures 699-702. C. tungurahua n. sp., epigynum. 699. Dorsal, cleared. 700. Ventral, cleared. 701. Ventral. 702. Posterior. 

Figures 703-710. C. bolivia n. sp. 703-706. Epigynum. 703. Dorsal, cleared. 704. Ventral, cleared. 705. Ventral. 706. Poste- 
rior. 707. Female abdomen, lateral. 708, 709. Male palpus. 708. Ventral. 709. Lateral. 710. Male abdomen, lateral. 

Scale lines. 0.1 mm, except Figures 687, 688, 695, 696, 707, 710, 1.0 mm. 
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venter without black band, with bare 
patch containing silver spots on each side. 
Anterior lateral eyes, posterior median 
eyes equal to 1.3 diameters of anterior 
medians; posterior lateral eyes equal to 1.2 
diameters of anterior median eyes. Ante- 
rior median eyes their diameter apart, 0.5 
diameters from laterals. Posterior median 
eyes 0.6 diameters apart, their diameter 
from laterals. Abdomen subspherical. To- 
tal length, 4.2 mm. Carapace, 1.8 mm 
long, 1.4 mm wide. First femur, 2.3 mm; 
patella and tibia, 2.7 mm; metatarsus, 2.0 
mm; tarsus, 0.9 mm. Second patella and 
tibia, 2.1 mm; third, 1.1 mm; fourth, 1.6 
mm. 

Diagnosis. The epigynum of this species 
is distinguished by lacking a distinct sep- 
tum, but having a transverse bar touched 
in the middle by a median lobe (Fig. 701). 

Chrysometa bolivia new species 
Figures 703-710; Map 4 

Holotype. Female from Rurrenabaque, Dpto. El Beni, 
Bolivia, Oct.-Nov. 1956 (L. Pena, IRSNB). The 
specific name is a noun in apposition after the type 
locality. 

Description. Female. Carapace, ster- 

num yellowish; legs yellowish, black at 
distal ends of first tibiae, tarsi and meta- 
tarsi. Dorsum of abdomen with large sil- 
ver patches, absent from venter (Fig. 707); 
venter with black marks on each side of 
spinnerets. Anterior lateral eyes, posterior 
median eyes equal to 1.2 diameters of an- 
terior medians; posterior lateral eyes equal 
to diameter of anterior median eyes. An- 
terior median eyes slightly less than their 
diameter apart, 0.6 diameters from later- 
als. Posterior median eyes their diameter 
apart, same distance from laterals. Abdo- 
men as high as long (Fig. 707) with two 
indistinct anterior humps and_ pointed 
posterior. Total length, 4.5 mm. Cara- 
pace, 1.8 mm long, 1.4 mm wide. First 
femur, 3.9 mm; patella and tibia, 4.8 mm; 
metatarsus, 4.4 mm; tarsus, 1.5 mm. Sec- 

ond patella and tibia, 2.9 mm; third, 1.5 
mm; fourth, 2.4 mm. 
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Male from Bogota, Colombia. Color- 
ation like female, but silver spots on ab- 
domen much closer together, almost 
touching. Eyes subequal in size. Anterior 
median eyes 0.7 diameters apart, 0.7 di- 
ameters from laterals. Posterior median 
eyes their diameter apart, same distance 
from laterals. Total length, 4.3 mm. Car- 
apace, 1.9 mm long, 1.5 mm wide. First 
femur, 6.2 mm; patella and tibia, 7.8 mm; 
metatarsus, 8.6 mm; tarsus 1.6 mm. Sec- 

ond patella and tibia, 4.4 mm; third, 1.9 
mm:; fourth, 3.0 mm. 

Note. The only collection other than the 
type were three female, one male para- 
lectotypes of Tetragnatha tenuipes Key- 
serling from Bogota, Colombia, perhaps 
an erroneous locality (BMNH). 

Diagnosis. The epigynum has a trian- 
gular septum and transverse bar similar to 
C. distincta but is distinguished from C. 
distincta and C. tenuipes by the wavy di- 
agonal lip of the openings on each side 
(Fig. 705). The male differs from all oth- 
ers by the long conductor and supporting 
structures and the minute tegulum (Figs. 
708, 709). 

Chrysometa alajuela new species 
Figures 711-717; Map 4 

Holotype. Female from Penas Blancas, headwaters 
of Rio Penas Blancas, Prov. Alajuela, Costa Rica, 
13 Aug. 1980 (J. Coddington, MCZ). The specific 
name is a noun in apposition after the locality. 

Description. Female. Carapace, ster- 

num, legs yellow; legs black on distal ends 
of tibiae. Dorsum of abdomen with gray 
marks and scattering of silver spots (Fig. 
715); venter with pair of patches side by 
side behind epigynum, containing small 
silver spots. Lateral eyes equal to diameter 
of anterior median eyes; posterior medi- 
ans 1.2 diameters of anterior median eyes. 
Anterior median eyes 0.8 diameters apart, 
0.8 diameters from laterals; posterior me- 
dian eyes 0.6 diameters apart, their di- 
ameter from laterals. Abdomen oval (Fig. 
715). Total length, 5.0 mm. Carapace, 2.3 
mm long, 1.8 mm wide. First femur, 2.7 



mm; patella and tibia, 3.4 mm; metatar- 
sus, 2.6 mm; tarsus, 1.2 mm. Second pa- 
tella and tibia, 2.5 mm; third, 1.3 mm; 
fourth, 2.0 mm. 

Male from Volcan, Panama. Coloration 
lighter than that of female (specimen re- 
cently molted). Anterior lateral eyes, pos- 
terior median eyes equal to 1.5 diameters 
of anterior medians; posterior lateral eyes 
equal to diameter of anterior median eyes. 
Anterior median eyes slightly more than 
their diameter apart, same distance from 
laterals. Posterior median eyes 0.6 diam- 
eters apart, 1.5 diameters from laterals. 
Abdomen oval. Total length, 3.5 mm. 
Carapace, 1.9 mm long, 1.6 mm wide. 
First femur, 2.9 mm; patella and tibia, 3.5 
mm; metatarsus, 3.0 mm; tarsus, 1.1 mm. 
Second patella and tibia, 2.6 mm, third, 
1.1 mm; fourth, 1.6 mm. 

Variation. Other females were 4.2 mm 
total length. 

Note. A male was collected with fe- 
males. 

Diagnosis. The epigynum, smooth in 
ventral view and extending posteriorly 
(Fig. 713), and the septum and transverse 
bar, visible only in posterior view (Fig. 
714), distinguish C. alajuela from others. 
The shape of the large paracymbium of 
the male palpus (Figs. 716, 717) distin- 
guishes the male. 

Natural History, Distribution. Found 
at intermediate altitudes Costa Rica to 
southern Colombia (Map 4). 

Paratypes. COSTA RICA Prov. Carta- 
go: Turrialba, May 1944, 2 (F. Schroeder, 
AMNH). PANAMA Prov. Chiriqui: Vol- 
can, 2 March 1936, 29, 6 (W. J. Gertsch, 
AMNH). COLOMBIA Dpto. Valle: Cent. 
Hid. del Rio Anchicaya, 400 m, 1977, 2 
(W. Eberhard, MCZ). 

Chrysometa heredia new species 
Figures 718-724; Map 4 

Holotype. Male holotype and one female paratype 
from Finca La Selva, near Puerto Viejo, Heredia 

Prov., Costa Rica, December 1980 (W. Eberhard, 
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MCZ). The specific name is a noun in apposition 

after the type locality. 

Description. Female. Carapace, legs, 

sternum orange-yellow. Legs black on dis- 
tal end of tibiae. Abdomen with silver 
spots, more than their diameter apart; 
venter without spots except indication of 
two lines of silver spots. Anterior lateral 
eyes equal to diameter of anterior medi- 
ans; posterior median eyes equal to ante- 

rior medians; posterior lateral eyes 0.8 di- 
ameters of anterior median eyes. Anterior 
median eyes slightly less than their di- 
ameter apart, 0.7 diameters from laterals. 
Posterior median eyes slightly less than 
their diameter apart, slightly more than 
their diameter from laterals. Abdomen 
subspherical. Total length, 3.6 mm. Car- 
apace, 1.9 mm long, 1.3 mm wide. First 
femur, 2.2 mm; patella and tibia, 2.6 mm; 
metatarsus, 2.1 mm; tarsus, 1.0 mm. Sec- 
ond patella and tibia, 2.0 mm; third, 0.9 
mm; fourth, 1.7 mm. 

Male. Color like female. Eyes subequal 
in size, except posterior laterals, 0.8 di- 
ameters of anterior medians. Anterior me- 
dian eyes 0.8 diameters apart, 0.7 from 
laterals. Posterior median eyes 0.8 diam- 
eters apart, their diameter from laterals. 
Total length, 4.1 mm. Carapace, 2.2 mm 
long, 1.6 mm wide. First femur, 3.2 mm; 
patella and tibia, 3.9 mm; metatarsus, 3.2 
mm; tarsus, 1.1 mm. Second patella and 
tibia, 2.9 mm; third, 1.3 mm; fourth, 1.9 
mm. 

Note. Chrysometa heredia has shorter 
legs than the sympatric C. flava. 

Diagnosis. The epigynum is distin- 
guished by the septum forming a T within 
a frame and being broken before meeting 
the transverse bar. The bar forms a pos- 
terior lip (Figs. 720-722). The male pal- 
pus has the embolus moved laterally on 
the tegulum (Fig. 723, 724), and the par- 
acymbium is heavily sclerotized and al- 
most round in lateral view. The palpus 
resembles that of C. alajuela except for 
having a thicker embolus and more com- 
pact paracymbium (Figs. 723, 724). 
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Paratypes. Ten collections from type 
locality, 82, 36 (J. Coddington, W. Eber- 
hard, no. TL 33-5, TL 53-5, distributed: 
MCZ, AMNH, BMNH, USNM, SMF). 

Chrysometa jordao new species 
Figures 725-728; Map 4 

Holotype. Female from Campos do Jordao, Est. Sao 
Paulo, Brazil, 3 Jan. 1948 (F. Lane, MZSP). The 
specific name is a noun in apposition after the lo- 
cality. 

Description. Female. Carapace orange, 
head brown between lateral eyes and tho- 
racic depression, enclosing two pairs of 
lighter orange areas; rim of thorax brown. 
Labium, endites, sternum dark brown; legs 
indistinctly ringed brown on orange. Dor- 
sum of abdomen with tiny white spots 
posteriorly, scattered black spots anterior- 
ly, transverse black marks and spots pos- 
teriorly; sides with reticulated gray marks; 
venter with rectangular black mark lim- 
ited on each side by light longitudinal 
band of silver spots. Eyes subequal in size. 
Anterior median eyes slightly less than 
their diameter apart, same distance from 
laterals. Posterior median eyes 0.7 diam- 
eters apart, 1.2 diameters from laterals. 
Abdomen oval, wider anteriorly than pos- 
teriorly. Total length, 7.7 mm. Carapace, 
3.2 mm long, 2.5 mm wide. First femur, 
5.1 mm; patella and tibia, 6.5 mm; meta- 
tarsus, 5.6 mm; tarsus, 1.5 mm. Second 
patella and tibia, 4.7 mm; third, 2.3 mm; 
fourth, 3.4 mm. 

Variation. A second specimen is 6.5 mm 
total length. 

Diagnosis. The epigynum is distin- 
guished by a pair of deep depressions sep- 
arated by a very narrow septum and a 
transverse bar that forms a posterior lip of 
the depression (Fig. 727). 

Paratypes. BRAZIL Est. Sdo Paulo: 
Campos do Jordao, March 1945, 2 (P. Wy- 
godzinsky, MZSP). 

Chrysometa churitepui new species 
Figures 729, 730; Map 4 

Holotype. Male from Churitepui, 1,000 m [Churi- 
Tepui], Est. Bolivar, Venezuela, Feb 1935 (AMNH). 
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The specific name is a noun in apposition after the 
type locality. 

Description. Male. Carapace orange, 

head darkest; sternum orange; legs or- 
ange, indistinctly ringed. Dorsum of ab- 
domen with longitudinal band, wider an- 
teriorly than posteriorly, of black shoulder 
patches and black transverse bars, with sil- 
ver spots along its sides and behind shoul- 
der patches; sides dusky with a silver 
stripe; venter dusky on orange, with a 
round silver patch on each side closer to 
genital groove than to spinnerets. Anterior 
lateral eyes, posterior median eyes equal 
to 0.7 diameters of anterior medians; pos- 
terior lateral eyes equal to 0.6 diameters 
of anterior median eyes. Anterior median 
eyes their diameter apart, 0.6 diameters 
from laterals. Posterior median eyes 0.7 
diameters apart, 1.5 diameters from lat- 
erals. Abdomen oval. Total length, 5.4 
mm. Carapace, 2.9 mm long, 2.56 mm 

wide. First femur, 5.8 mm; patella and 
tibia, 7.4 mm; metatarsus, 7.5 mm; tarsus, 
2.0 mm. Second patella and tibia, 4.3 mm; 
third, 1.8 mm; fourth, 2.9 mm. 

Diagnosis. The palpus differs from that 
of C. heredia and C. alajuela by having 
the paracymbium in lateral view project 
ventrally and having the proximal end of 
the cymbium more dissected (Figs. 729, 
730). 

Homalometa Simon 

Homalometa Simon, 1897: 872. Type species H. ni- 
gritarsis Simon by monotypy. 

Diagnosis. Homalometa differs from 
Chrysometa and other metines by a male 
palpus that has a modified, lobed and nar- 
row cymbium and lacks a paracymbium 
(Figs. 735-739), and by the palpal tibia 
having a projection (Figs. 735-737). 

Females differ by having an epigynum 
with a transverse swelling (Figs. 731, 747). 
The chelicerae of Homalometa have only 
two or three teeth on the posterior mar- 

gin, whereas Chrysometa has four. 
Description. Carapace, sternum, legs 

brownish-yellow. Abdomen covered by 
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Figures 711-717. Chrysometa alajuela n. sp. 711-715. Epigynum. 711. Dorsal, cleared. 712. Ventral, cleared. 713. Ventral. 
714. Posterior. 715. Female abdomen, dorsal. 716, 717. Left male palpus. 716. Ventral. 717. Lateral. 

Figures 718-724. C. heredian. sp. 718-722. Epigynum. 718. Dorsal, cleared. 719. Ventral, cleared. 720. Ventral. 721. Pos- 
terior. 722. Lateral. 723, 724. Male palpus. 723. Ventral. 724. Lateral. 

Figures 725-728. C. jordaon. sp., epigynum. 725. Dorsal, cleared. 726. Ventral, cleared. 727. Ventral. 728. Posterior. 

Figures 729, 730. C. churitepuin. sp., male palpus. 729. Ventral. 730. Lateral. 

Scale lines. 0.1 mm, except Figure 715, 1.0 mm. 



208 

© chiriqui 

@ nigritarsis 

Map 5. Distribution of Homalometa species. 

white pigment spots except around pedi- 
cel, epigynum and spinnerets (Fig. 734). 

The carapace is narrow in front, the 
thoracic depression indistinct. The eyes are 
subequal in size, the anterior eyes slightly 
closer to the laterals than to each other, 
the posterior eyes equally spaced. The lat- 
eral eyes on each side touch. The height 
of the clypeus equals one to two diameters 
of the anterior median eyes. 

The chelicerae have three teeth on the 
anterior margin, some denticles proxi- 
mally, two or three on the posterior. The 
male chelicerae are narrower and slightly 
longer than those of the female. The first 
leg is longest, the second slightly longer 
than the fourth, the third shortest. The 
abdomen is subspherical. 

Genitalia. The female epigynum has a 
transverse swelling with an opening on 
each side (Figs. 731, 732). There is one 
pair of seminal receptacles with fertiliza- 
tion ducts that originate medially (Fig. 
732). Out of each opening hangs a scler- 
otized oval balloon-shaped structure, 
probably a sclerite, left by the male’s pal- 
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pus. If cleared, these structures continue 
as a double duct and coil inside the sem- 
inal receptacles. Inside the seminal recep- 
tacles the two parts of the duct appear 
separated (Figs. 732, 740, 741). In the 
epigynum of H. chiriqui, these probable 
male structures are hidden in lateral pock- 
ets (Figs. 741, 742). Also on the sides hang 
whitish tubes (Figs. 731, 733 747) that 
probably come from the male as well. Are 
they spermatophores? 

The narrow cymbium has lobes (Figs. 
736, 745), but no paracymbium. The api- 
cal transverse projection (Figs. 738, 744) 
of the palpus appears to be the conductor, 
and the embolus seems wrapped in the 
terminal apophysis. The palpal tibia has a 
projection (Figs. 735, 743). 

Natural History, Distribution. A spec- 
imen of H. chiriqui was “collected to the 
side of orb—both specimens with a set of 
eggs under a leaf; in the orb at night (esp. 
dusk)” next to a stream in mountain forest 
(R. Buskirk letter, 27 June 1971). The type 
specimen of H. chiriqui came probably 
from a mud-dauber nest, and the large 
number of specimens available to Simon 
of H. nigritarsis may also have come from 
a mud-dauber nest. 

KEY TO HOMALOMETA SPECIES 

bo} oe eae = <r . Palpal tibia wider than long with a pointe 
lateral projection below spur (Fig. 743); 
Costa Rica Panaiman = ee chiriqui 

- Palpal tibia longer than wide, without lat- 
eral projection below spur (Fig. 735); 
Lesser Antilles, Mexico to Panama ........ 
Fn eee oe ei ee nigritarsis 

. Openings of epigynum inside pockets on 
each side of swellings (Figs. 740-742); 
Costa Rica, Panama _. Anterinie chiriqui 

= Openings of epigynum anterior or poste- 

rior on surface of swelling 00 4 
. Openings of epigynum facing posterior 

with visible portion of connecting duct 
anterior of opening (Fig. 747); south- 
Casters Mei ses eth eee nossa 

- Openings of epigynum facing anterior with 
connecting duct, if visible, behind open- 

ings (Figs. 731, 733); Lesser Antilles, 

Mexico to Panama wo nigritarsis 
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Figures 731-739. Homalometa nigritarsis Simon. 731-733. Epigynum. 731, 733. Ventral. 732. Dorsal. 734. Female. 735-739. 
Left male palpus. 735, 737. Ventral. 736, 739. Dorsal. 738. Lateral. 731, 735, 736. (Syntypes). 732, 733, 737-739. (Panama). 

Figures 740-746. H. chiriqui n. sp. 740-742. Epigynum. 740. Dorsal, cleared. 741. Ventral, cleared. 742. Ventral. 743-746. 
Male palpus. 743. Ventral. 744. Lateral. 745. Dorsal. 746. Mesal. 

Figure 747. H. nossan. sp., epigynum, ventral. 

Scale lines. 0.1 mm, except Figure 734, 1.0 mm. 

Homalometa nigritarsis Simon dition from St. Vincent Island, Lesser Antilles 
Figures 731-739; Map 5 (BMNH) and female syntypes (MNHN), exam- 

ined. Roewer, 1942: 914. Bonnet, 1957: 2230. 
Homalometa nigritarsis Simon, 1897: 872. Eight fe- 

male, one male, 9 immature, syntypes in poor con- Description. Female. Carapace, ster- 
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num, legs yellowish. Abdomen with white 
pigment, center of dorsum without pig- 
ment (Fig. 734). Anterior median eyes 
twice their diameter apart, their diameter 
from laterals. Posterior median eyes 1.3 
diameters apart, same distance from lat- 
erals. Abdomen subspherical. Total length, 
3.0 mm. Carapace, 1.2 mm long, 0.9 mm 
wide. First femur, 1.3 mm; patella and 
tibia, 1.6 mm; metatarsus, 1.2 mm; tarsus, 

0.6 mm. Second patella and tibia, 1.4 mm; 
third, 0.9 mm; fourth, 1.4 mm. 

Male. Color like female. Anterior me- 
dian eyes two diameters apart, 0.5 diam- 
eters from laterals. Posterior median eyes 
1.5 diameters apart, one diameter from 
laterals. Clypeus height equal to two di- 
ameters of anterior median eyes. Total 
length, 1.5 mm. Carapace, 0.78 mm long, 
0.78 mm wide. First femur, 1.1 mm, pa- 
tella and tibia, 1.4 mm; metatarsus, 0.9 
mm; tarsus, 0.5 mm. Second patella and 
tibia, 1.2 mm; third, 0.7 mm; fourth, 1.1 
mm. 

Variation. Total length of females var- 
ies from 2.5 to 3.8 mm. The Central 
American spiders lack the bald dorsal spot 
on the abdomen and are evenly covered 
by pigment. 

Note. The male syntype is an individ- 
ual just before a molt or just after (Figs. 
735, 736). A second male from Panama 
has only one palpus which is slightly ex- 
panded (Figs. 737-739). 

Diagnosis. The epigynum differs from 
that of C. chiriqui and C. nossa by having 
the openings lateral on each side, with 
palpal parts hanging in an anterior direc- 
tion (Figs. 731-733). 

Records. MEXICO Est. Nayarit: Tepic, 
15 Sept. 1953, @ (B. Malkin, AMNH). 
PANAMA Panama: Barro Colorado Isl., 
Gatun Lake, 20 Apr. 1953, 6 (A. M. Nad- 
ler, AMNH); 1-6 Aug. 1959 (A. M. Chick- 
ering, MCZ). LESSER ANTILLES Mar- 
tinique, 1967, 5° (Beatty, AMNH). 

Homalometa chiriqui new species 
Types 740-746; Map 5 

Holotype. Female holotype, 32, 14, imm. paratypes 
from El Volcan, Prov. Chiriqui, Panama, 9-14 Aug. 
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1950 (A. M. Chickering, MCZ). The name is a 
noun in apposition after the Indian tribe and name 
of the province. 

Note. The type specimens have an in- 
sect larva on each abdomen. The collec- 
tion probably came from a mud-dauber 
nest. The male has only one palpus and 
has the palpal tibia separated from the 
cymbium and bulb, although they were 
placed together in Figures 745, 746. 

Description. Female. Carapace, ster- 
num, legs orange-white; abdomen and 
dorsum covered with white pigment spots 
which touch each other; no spots around 
pedicel and spinnerets. Narrow canoe- 
shaped tapetum of posterior median eyes 
shifted toward median of spider. Anterior 
median eyes 1.8 diameters apart, 1.5 di- 
ameters from laterals. Posterior median 
eyes 1.3 diameters apart, 2 diameters from 
laterals. Clypeus height equal to 1.7 di- 
ameters of anterior median eyes. Chelic- 
erae with three teeth on posterior margin, 
the middle one small, many denticles in 
groove. Abdomen oval. Total length, 4.0 
mm. Carapace, 2.0 mm long, 1.5 mm 
wide. First femur, 2.7 mm; patella and 
tibia, 3.5 mm; metatarsus, 2.8 mm; tarsus, 

1.2 mm. Second patella and tibia, 2.7 mm; 
third, 1.7 mm; fourth, 2.4 mm. 

Male. Color like female, but sternum 
darker and venter of abdomen dusky, ex- 
cept for a pair of white spots side by side 
behind epigastric furrow. Secondary eyes 
slightly smaller than anterior medians. 
Anterior median eyes 1.6 diameters apart, 
more than their diameter from laterals. 
Posterior median eyes 1.6 mm apart, 2 
diameters from laterals. Clypeus height 
equal to almost twice diameter of anterior 
median eyes. Chelicerae oval with three 
teeth on anterior margin. Abdomen oval. 
Total length, 2.9 mm. Carapace, 1.6 mm 
long, 1.3 mm wide. First femur, 2.1 mm; 
patella and tibia, 2.7 mm; metatarsus, 2.3 
mm; tarsus, 0.8 mm. Second patella and 
tibia, 2.1 mm; third, 1.3 mm; fourth, 1.7 
mm. 

Variation. Total length of females var- 
ies from 4.0 to 5.8 mm. 

Diagnosis. The epigynum of this species 



differs from that of H. nigritarsis by hav- 
ing the openings inside pockets on each 
side of a swelling (Figs. 740-742). The 
male palpus differs from others by having 
a tibia that is wider than long (Fig. 743), 
and by being larger in size (Figs. 743- 
746). 

Natural History, Distribution. Speci- 
mens were collected to the side of orb (see 
above), Costa Rica to Panama. 

Paratypes. Specimen from type collec- 
tion placed in MIUP and AMNH. COSTA 
RICA. Prov. San José: Bajo La Hondura, 
1,600 m, Oct. 1982, 2? (W. Eberhard TL 
40-3, MCZ). Puntarenas: Monteverde, 
1,380 m, river edge and forest, 21 June 
1971, 29 (W. R. Buskirk, MCZ); Dec. 1971, 
?, imm. (W. R. Buskirk, USNM). 

Homalometa nossa new species 
Figures 747; Map 5 

Type. From Fazienda Nossa Senhora das Neves, Ita- 

maraju, cacao plantation, Est. Bahia, Brazil, 9 Oct. 
1978 (J. S. Santos, no. 11022, MCN). The specific 
name is a noun in apposition after the type local- 
ity. 

Note. Specimen shriveled, in poor con- 
dition. 

Description. Female. Carapace, clype- 
us, labium, sternum, legs brownish-yel- 
low. Abdomen covered by white pigment 
spots except anterior of spinnerets and 
around pedicel. Anterior median eyes 
more than twice their diameter apart, their 
diameter from laterals. Posterior median 
eyes twice their diameter apart, same dis- 
tance from laterals. Chelicerae with two 
teeth on posterior margin. Abdomen oval. 
Total length, 3.5 mm. Carapace, 1.4 mm 
long. First femur, 2.3 mm; patella and tib- 
ia, 2.8 mm; metatarsus, 2.3 mm; tarsus, 

0.9 mm. Second patella and tibia, 2.3 mm, 
third, 1.3 mm; fourth, 2.1 mm. 

Diagnosis. This species differs from H. 
nigritarsis by having longer legs and the 
openings of the epigynum more posterior 
(Fig. 747). 
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THE SKULL AND DENTITION OF TWO TRITYLODONTID SYNAPSIDS 
FROM THE LOWER JURASSIC OF WESTERN NORTH AMERICA 

HANS-DIETER SUES' 

ABSTRACT. Based on an extensive collection of 
specimens from the Kayenta Formation (Lower Ju- 
rassic) of northeastern Arizona, a detailed anatomical 
account on the skull of two advanced non-mamma- 
lian synapsids referable to the family Tritylodonti- 
dae is presented. The material is referred to Kay- 
entatherium wellesi D. M. Kermack, 1982 and 
Dinnebitodon amarali Sues, 1986, respectively; the 

skull of the latter form is still poorly known. 
The upper postcanine teeth of Kayentatherium 

have two buccal, three median, and three lingual 

cusps whereas those of Dinnebitodon are distin- 
guished by the presence of only two lingual cusps. 
Kayentatherium has but a single pair of upper in- 
cisors, which are enlarged and separated by an eden- 
tulous gap. 

The presence of an internarial bar is demonstrat- 
ed. The quadrate has a prominent stapedial process 
and articulates only with the crista parotica (anterior 
paroccipital process). The quadratojugal is a slender 
bony rod. The dentary has a very tall coronoid pro- 
cess with a distinctly recurved apex. The postdentary 
bones form a slender bony rod. The distinct retroar- 
ticular process consists of a thin central lamina and 
a posteriorly thickened rim. The postdentary ele- 
ments were presumably involved in hearing and are 
extremely similar to the auditory ossicles in the most 
primitive mammals. 

The skull bears prominent ectocranial crests and 
has deep zygomatic arches. The lateral wall of the 
braincase is completely ossified. An extensive second- 
ary palate is formed by the maxillae and palatines 
in Kayentatherium and by the premaxillae and pal- 
atines in Dinnebitodon. A number of cranial fea- 
tures are consistent with the hypothesis that trityl- 
odontid synapsids were herbivorous. Jaw motion was 
propalinal and included a significant, posteriorly di- 
rected power stroke. 
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Present Address: Department of Paleobiology, Na- 
tional Museum of Natural History, NHB E-207 MRC 
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INTRODUCTION 

The question of the origin of mammals 
has occupied the attention of several gen- 
erations of anatomists and paleontologists. 
Extensive collections of advanced “mam- 
mal-like reptiles” and early mammals have 
been brought together from various re- 
gions of the world, and, although much 
detail remains to be clarified, the broader 
outlines of this important phase in the 
evolutionary history of the Synapsida are 
now slowly emerging. There exists a gen- 
eral consensus at present that mammals 
are derived from the Cynodontia, a para- 
phyletic assemblage of advanced synap- 
sids of primarily Permian and Triassic age. 
Kemp (1982) and Jenkins (1984) have re- 
viewed this subject most recently. 

Certain Late Triassic and Jurassic rep- 

resentatives of this assemblage already 
show a host of mammalian characters and 
indeed have been referred to the Mam- 
malia on occasion. Among, these forms, the 
Tritylodontidae form a _ well-defined 
group, which is characterized principally 
by the possession of multicuspid molari- 
form cheek-teeth that meet in precise oc- 
clusion. They were classified as primitive 
mammals with affinities to the Multitu- 
berculata by most authors until the 1940s. 
The discovery of well-preserved and 
abundant skeletal remains of Tritylodon- 
tidae in the Lower Lufeng Series of Yun- 
nan, China (Young, 1940, 1947), now be- 
lieved to be Early Jurassic in age, and in 
Liassic fissure-fillings in Somerset, En- 
gland (Kiihne, 1943, 1956) led to a revised 
assessment of the phylogenetic position of 
this group. Subsequently tritylodontids 
were regarded as highly derived descen- 
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dants of “gomphodont” cynodonts, com- 
bining a number of decidedly mammali- 
an features with obvious specializations for 
herbivory (Watson, 1942; Crompton and 
Ellenberger, 1957). Recently, this view has 

been challenged by Kemp (1982, 1983) 
who argued for a sister-group relationship 
between Tritylodontidae and Mammalia 
(plus possibly Tritheledontidae). Else- 
where, I have reviewed arguments in sup- 
port of both hypotheses (Sues, 1985a). I 
prefer the hypothesis that tritylodontids 
plus gomphodonts form a strictly mono- 
phyletic group, Tritylodontoidea (Hopson 
and Kitching, 1972). The discovery of nu- 
merous often admirably preserved and as- 
sociated skeletal remains referable to three 
genera of Tritylodontidae from the “‘Silty 
Facies’ of the Kayenta Formation in 
northeastern Arizona permits a compre- 
hensive anatomical description of these 
advanced synapsids. Whatever their phy- 
logenetic relationships may be, tritylodon- 
tids display a degree of structural orga- 
nization comparable to or, in a number of 
features, even advanced beyond that of 
forms such as Probainognathus, which 
have commonly been hypothesized as 
members of the stem-group of the Mam- 
malia. Clearly a detailed anatomical sur- 
vey of the unusually well-documented 
Tritylodontidae from the Kayenta For- 
mation is essential to a comprehensive 
evaluation of the interrelationships of ad- 
vanced synapsids including mammals. 

The present paper describes the skull 
and dentition in two species of Trityl- 
odontidae from the Kayenta Formation, 
Kayentatherium wellesi D. M. Kermack, 
1982 and Dinnebitodon amarali Sues, 
1986. As anatomical descriptions are most 
meaningful when they relate skeletal fea- 
tures to soft structures, an attempt has been 
made to do so where the latter could be 
restored with a reasonable degree of con- 
fidence. Extant primitive mammals pro- 
vided comparative information concern- 
ing neurovascular structures and cranial 
muscles for this purpose; such compari- 
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sons are, in my opinion, justified in view 

of the close relationships, regardless of the 
preferred hypothesis of tritylodontid af- 
finities. 

Most specimens show signs of crushing 
and other pressure effects, with conse- 
quent limitation on the accuracy with 
which individual illustrations and _ resto- 
rations can be prepared. For the same rea- 
sons, exact measurements are not feasible 
in most instances. 

A second paper, in collaboration with 
F. A. Jenkins, Jr., will deal with the post- 
cranial skeletons of Kayentatherium and 
Dinnebitodon. Elsewhere, I have already 
discussed the phylogenetic status of the 
Kayenta Tritylodontidae and their possi- 
ble biostratigraphic significance (Sues, 
1986b) and have described cranial re- 
mains and teeth referable to a third genus 
of Kayenta Tritylodontidae, Oligokyphus 
Hennig, 1922 (Sues, 1985b). The latter ac- 
count includes remarks on jaws and teeth 
of juveniles presumably referable to Din- 
nebitodon and/or Kayentatherium. 

The tritylodontid material from the 
Kayenta Formation collected by the Har- 
vard-MNA field parties since 1977 has 
been divided between the Museum of 
Comparative Zoology, Harvard Universi- 
ty (MCZ) and the Museum of Northern 
Arizona (MNA). 

GEOLOGICAL BACKGROUND 

Tritylodontid remains were first re- 
covered from the Kayenta Formation in 
the early 1950s. This material was col- 
lected from 8 to 10 feet (2.4 to 3 m) below 
the top of the formation, just below the 
presumed contact with the Navajo Sand- 
stone, on Comb Ridge, 6 miles (9.6 km) 
east of the type locality of the Kayenta 
Formation near Kayenta, Arizona (G. E. 
Lewis, 1986). These finds, recently re- 
ferred to a new genus and species, Nearc- 
tylodon broomi Lewis, 1986, constituted 
the first record of this group of non-mam- 
malian synapsids from North America. D. 
M. Kermack (1982) has described a poorly 
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preserved skull, the holotype of Kayen- 
tatherium wellesi, and some other jaw 
material from a locality near Many Farms, 
Apache County, Arizona, and a fragment 
of a very large tritylodontid dentary from 
Garces Mesa, Coconino County, Arizona. 
(It should be noted at this point that 
Nearctylodon broomi Lewis, 1986 is a 
subjective junior synonym of Kayentathe- 
rium wellesi D. M. Kermack, 1982; this 
synonymy will be discussed below.) The 
new specimens described in this paper 
were obtained from a number of sites in 
the “Silty Facies” in the middle third of 
the Kayenta Formation, exposed on Ward 
Terrace along the Adeii Eechii Cliffs on 
the land of the Navajo Indian Nation from 
the region of Dinnebito Wash to Tuba 
City. Locally these deposits are quite fos- 
siliferous, especially near Gold Spring 
Wash, and contain a diversified fauna that, 
in addition to Tritylodontidae, mainly 
consists of an undescribed new taxon of 
turtle (Gaffney, Hutchinson and Jenkins, 
in preparation) and the small armored or- 
nithischian dinosaur Scutellosaurus law- 
leri Colbert, 1981. 

The Kayenta Formation is part of the 
Glen Canyon Group of western North 
America, a sequence of strata of continen- 

tal sediments, which are primarily clastic 
in nature. The depositional basin of the 
Kayenta sediments, which accumulated on 
a well-drained lowland floodplain, extends 
in what are now the areas of northeastern 
Arizona and central and southern Utah. 
The source area for the deposits was prob- 
ably situated in western Colorado, to the 
east or northeast of the Vermillion Cliffs. 
The sediments are predominantly red ter- 
restrial and subaqueous claystones, sand- 
stones, and siltstones. Clay pellet conglom- 
erates and limestone form minor strata 
locally. Tracks of archosaurs, ripple- 
marked sandstones, and occasional mud- 
cracked surfaces attest to alternation 
between shallow water covering and sub- 
aerial exposure (Callahan, 1951: 54). The 
“Typical Facies” (Harshbarger et al., 1957: 
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17) in the eastern part of the area is char- 
acterized by irregular ledges of sandstone 
and grades into the “Silty Facies,’ a se- 
quence of intercalated claystones, sand- 
stones, and siltstones, in the southwestern 
part of the Navajo country. The Kayenta 
Formation varies in thickness from 100 
feet (30 m) at Lees Ferry to the east to 
more than 1,100 feet (330 m) in the War- 
ner Range to the west. Harshbarger et al. 
(1957: 18) report large-scale intertonguing 
between the Kayenta Formation and the 
overlaying Navajo Sandstone in northern 
Arizona and southwestern Utah through 
an interval of up to 700 feet (210 m) and 
with a lateral extension for at least 100 
miles (160 km). This led Lewis et al. (1961: 
1439) to correlate the lower part of the 
Navajo Sandstone with the upper portion 
of the Kayenta Formation, which inter- 
tongues with it. Intertonguing has also 
been observed between the lower part of 
the Kayenta Formation and the Spring- 
dale Sandstone Member of the underlying 
Moenave Formation (Harshbarger et al., 
1957; profile on pl. 2), making them strati- 
graphical equivalents in several localities 
in northern Arizona. The two strata are 
virtually identical in their rock fabric and 
apparently had the same source and trans- 
port direction. Clark and Fastovsky (1986) 
provide additional geological information 
concerning the fossiliferous strata and 
stratigraphic sections at selected localities. 

Following Peterson and Pipiringos 
(1979) and Olsen and Sues (1986), the 
Kayenta Formation is considered Early 
Jurassic, rather than Late Triassic, in age. 
Palynological data from the Whitmore 
Point Member of the Moenave Forma- 
tion, which underlies the Kayenta, suggest 
that the latter is no older than late Sine- 
murian. The Glen Canyon Group is un- 
conformably overlain by the marine sed- 
iments of the San Rafael Group, the oldest 
beds of which are early Bajocian in age. 
The biostratigraphical evidence afforded 
by the tritylodontid synapsids, particular- 
ly the presence of Oligokyphus, is consis- 
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tent with this assessment (Sues, 1985b, 
1986b). 

METHODS OF PREPARATION 

The majority of specimens were pre- 
pared mechanically with the aid of car- 
bide-steel needles and dental burrs of var- 
ious sizes. Bones with a covering of 
hematite were partially treated by sub- 
mersion in a 5 percent solution of 

HSCH,COOH (known under the trivial 
names of mercaptoacetic or thioglycolic 
acid). Already exposed bone was strength- 
ened with a solution of polystyrene in 
ethylacetate. The fossils then were sub- 
merged in acid for approximately six 
hours, followed by approximately 18 hours 
of washing in running water. Softened he- 
matite was removed with the aid of a small 
brush and fine needles. The procedure was 
repeated when necessary. Breaks were 
mended with commercial cyanoacrylate 
glues. 

MATERIALS 

The principal specimens used in the an- 
atomical descriptions are two skulls refer- 
able to Kayentatherium wellesi on the 
basis of their upper dentition (MCZ 8811 
and 8812). MCZ 8811 includes an incom- 
plete but excellently preserved skull of a 
small individual, lacking most of the skull 
roof, the posterior portion of the right and 
virtually the entire left zygomatic arch, 
much of the braincase and the left quad- 
rate and postdentary bones. The tip of the 
snout is not preserved, and the crowns of 
the enlarged upper incisors are partially 
broken off. The specimen has also been 
subject to some plastic distortion. The con- 
spicuous texture on the bony surfaces of 
the snout, the presence of replacement in- 
cisors, and the rapid increase in bucco- 
lingual width of the postcanine teeth pos- 
teriorly, along with other features, attest 
to the immaturity of MCZ 8811. MCZ 
8812 includes the virtually complete skull 
of a very large specimen, with an esti- 
mated skull length (measured along the 
ventral aspect) of c. 26 cm (MCZ 8811: c. 
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13.5 cm). Its principal preservational de- 
ficiency is considerable lateral crushing of 
the cranium, particularly affecting the 
basicranial, occipital, and palatal regions. 
Aside from its enormous size, maturity of 
the specimen is indicated by the lack of 
incisor replacement and a decrease in 
buccolingual width of the crowns on the 
posterior upper postcanine teeth. 

In addition, other, more fragmentary 
cranial remains referable to Kayenta- 
therium and the still poorly known Din- 
nebitodon were examined. A list of all 
specimens, including locality coordinates, 
has been provided by Sues (MS.). Institu- 
tional acronyms, preceding specimen 
numbers, are: MCZ, Museum of Compar- 
ative Zoology, Harvard University; MNA, 
Museum of Northern Arizona, Flagstaff; 
SAM, South African Museum, Cape Town; 
UCMP, Museum of Paleontology, Univer- 
sity of California, Berkeley; USNM, Na- 
tional Museum of Natural History, Wash- 
ington, D.C. 

TERMINOLOGY 

The following directional terms are used 
in the description of teeth: anterior, to- 
ward the front of the mouth; buccal, to- 
ward the side of the mouth (or cheek); 
lingual, toward the tongue; posterior, to- 
ward the back of the mouth. Otherwise 
standard anatomical nomenclature has 
been employed throughout the text. 
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Skull of Kayentatherium wellesi, MCZ 8812. Right lateral view. Coronoid process indicated in broken line. 
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SKULL 

The skull of Kayentatherium (Figs. 1, 
2, 4 and 24) has a short and broad snout 
and a long and narrow postorbital region. 
The postorbital region of Dinnebitodon is 
apparently relatively shorter (MNA 
V3223) and its skull proportions are more 
closely comparable to those of Bieno- 
therium as restored by Young (1947). The 
external nares are separated by an inter- 
narial bar. The prominent zygomatic 
arches enclose long and wide temporal 
fossae. The temporal fossae are broadly 
confluent anteriorly with the orbits, which 
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Figure 2. Skull of Kayentatherium wellesi, MCZ 8812. Dorsal view, restored. 
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Figure 3. Skull of Kayentatherium wellesi, MCZ 8812. Right lateral view, with zygomatic arch and lower jaw removed. Unfin- 
ished distal surfaces on paroccipital process indicated by stippling. 

are only delimited posterodorsally by bony 
knobs on the frontals. The posterior por- 
tion of the skull bears a distinct sagittal 
crest and posterolaterally diverging lamb- 
doidal crests. A pineal foramen is absent. 
The broad and short snout of Kayenta- 
therium tapers anteriorly and its sides di- 
verge only little posteriorly. A well-devel- 
oped secondary bony palate, formed by 
the maxillae and palatines, extends almost 
to the posterior end of the upper tooth 
row in Kayentatherium (Fig. 6). The pos- 
terior region of the palate shows a rather 
complex arrangement of longitudinal 
ridges and channels, reminiscent of that 
found in many non-therian mammals. The 
basicranium is broad posteriorly and tri- 
angular in ventral view, with the apex of 
this triangle directed anteriorly. The par- 
occipital process is robust and divided at 
its distal (lateral) end. Prominent occipital 
condyles, formed by the exoccipitals, are 
situated ventrolateral to the foramen 
magnum and are separated by a shallow 
notch for the robust dens. The broadly tri- 
angular occipital region is separated from 
the zygomatic arches laterally by a 
V-shaped notch on either side. 

The lower jaw is characterized by a very 

large dentary with a tall and distinctly re- 
curved coronoid process (Fig. 12). The 
postdentary bones are much reduced and 
form slender bony rods. They are lodged 
in a median sulcus on the dentary and 
articulate with a diminutive quadrate. The 
reflected lamina on the angular and the 
retroarticular process are well-developed. 

Kayentatherium has one greatly en- 
larged lower incisor in each upper and 
lower jaw (Figs. 1, 4). In Dinnebitodon 
three (except two in MCZ 8836) upper 
incisors are developed, the second of which 
is enlarged (Sues, 1986a: fig. 1). A diastema 
separates the incisors in both genera from 
a row of precisely occluding postcanine 
teeth in both the upper and lower jaws. 

Premaxilla (Pm). In lateral view, the 
anteroventral border of the premaxilla ris- 
es to form an internarial bridge with its 
fellow (Figs. 7, 8). The premaxilla is 
broadly overlapped posterolaterally by a 
flange from the maxilla as in Oligokyphus 
(Kiihne, 1956: fig. 3C), and on the lateral 
border of the external narial opening it is 
covered by the large septomaxilla. The 
dorsolateral exposure of the bone is re- 
stricted to a narrow strip that ends in a 
posteriorly directed point and does not 
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reach the nasal above (although it extends 
about 12 mm further back on the left side 
of the face in MCZ 8812). This condition 
is comparable to the situation in Trityl- 
odon (Simpson, 1928: fig. 1D: Ginsburg, 
1962: fig. 4) but unlike Bienotherium as 
illustrated by Young (1947: figs. 1, 2). The 
palatal portion of the suture between pre- 
maxilla and maxilla is distinctly interdigi- 
tated. In MCZ 8811 (Fig. 6), the posterior 
sutural contact with the maxilla extends 
posteriorly between the first upper post- 
canine teeth but in the much larger spec- 
imen MCZ 8812 the suture extends well 
anterior to the cheek-teeth as in Bienothe- 
rium (Young, 1947: fig. 3). The condition 
in MCZ 8811 foreshadows that in Din- 
nebitodon (MCZ 8830, Fig. 25A) and in 
Bienotheroides (Sun, 1984: fig. 4) where 
premaxilla and palatine actually exclude 
the maxilla from participation in the for- 
mation of the secondary bony palate. The 
incisive foramina (f.inc, Fig. 6) are locat- 
ed between the enlarged upper incisors 
and are completely surrounded by the 
premaxillae; they were separated by “‘pal- 
atine” processes as in other synapsids. A 
distinct bony ridge, marking the lateral 
border of the palatal surface, extends from 
the enlarged upper incisor to the first post- 
canine tooth. It coincides with the lateral 
extent of the palatal portion of the suture 
between premaxilla and maxilla in Kay- 
entatherium. 

A slender internarial bar was formed by 
the long posterodorsal processes of the 
premaxillae (MCZ 8812; d.p.pm, Fig. 7). 
Previous authors described the external 
nares in the Tritylodontidae as confluent 
but, as is apparent from Young’s (1947: 
546) account, an internarial bridge was 
also developed in Bienotherium. Much of 
the posterodorsal processes is missing in 
the type of B. yunnanense but Young’s 
figure 1 shows their posterior ends still 
wedged between the anterior ends of the 
nasals. 

The sides of the premaxillae just behind 
the median internarial processes are ex- 
cavated. The facial portion of the bone is 
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convex anteroposteriorly as well as dor- 
soventrally and, in MCZ 8812, shows a 
number of tiny foramina. The sharp ven- 
tral margins of the premaxillae converge 
anteriorly and enclose between them a 
transversely concave, triangular area that 
extends onto the internarial bar anterior- 
ly. The enlarged lower first incisors fit into 
this gap (Fig. 8). 

The first incisor, present only in Din- 
nebitodon, is small and apparently point- 
ed downward and forward. The second 
incisor is very large and projects more or 
less vertically downward as in Bieno- 
therium (Young, 1947: fig. 2). The third 
incisor again is only developed in Din- 
nebitodon (with the apparent exception 
of MCZ 8836). It is much smaller than the. 
preceding one and is situated postero- 
medial to the latter (Sues, 1986a: fig. 1). 

Septomaxilla (Sm). The septomaxilla is 
a large element, overlying the anterior face 
of the premaxilla on the posterolateral 
margin of the external naris (Fig. 7). A 
septomaxillary foramen, commonly de- 
veloped in more primitive synapsids such 
as Procynosuchus (Kemp, 1979: fig. 3), is 
absent. The septomaxilla contributes to the 
floor of the naris ventromedially and ex- 
tends to the internarial septum as in Tri- 
tylodon (Simpson, 1928: fig. 1C). The sep- 
tum nasi in Tritylodon (BMNH R8181) is 
not ossified but is preserved as a gray crys- 
talline substance and was apparently 
formed in cartilage (Simpson, 1928: 12). 
This was presumably also the case in MCZ 
8812. 

A depression (d.p.i) is developed on the 
anterior surface of the medial portion of 
the septomaxilla, which forms part of the 
narial floor and a transverse wall in the 
posterior part of the naris. It is associated 
with the prominent shelf-like processus 
intrafenestralis of that bone (p.int, Fig. 7). 
Kemp (1979: 96 and fig. 10) has inter- 
preted a similar feature in Procynosuchus 
as the site of Jacobson’s organ. Romer and 
Price (1940: pl. 16, fig. A) place that organ 
on the posterodorsal aspect of the proces- 
sus intrafenestralis of the septomaxilla in 
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Figure 4. Skull of Kayentatherium wellesi, MCZ 8812. A) right lateral view without zygoma. B) left lateral view with zygoma 
and part of ascending ramus of dentary. 

Scale bar. 4 cm. 

Dimetrodon. This position is also more 
likely in the Tritylodontidae and, as in 
many extant mammals, Jacobson’s organ 
may have extended back along the nasal 
septum (Presley, personal communica- 
tion). A foramen (c.sm) opening into the 

transverse posterior wall of the depression 
is probably for a nasal branch of N. tri- 
geminus. The processus intrafenestralis 
turns up as it approaches the mid-line. The 
elevated median ends of the processes 
from both sides enclose a space for the 
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Figure 5. Skull of Kayentatherium wellesi, MCZ 8811. A) dorsal view. B) ventral view. Scale bar. 2 cm. 

nasal septum (s.s.i). Near its lateral end, 
the process is obliquely traversed by a 
short, presumably vascular canal (fo.sm). 

Maxilla (Mx). The maxilla is the most 
prominent bone in the facial skull in Kay- 
entatherium (Fig. 1) but its lateral and 
palatal exposure in Dinnebitodon is much 
restricted. It underlies the jugal postero- 
laterally with a horizontal flange in Kay- 
entatherium. The maxilla is overlapped 
posteromedially by a thin lamina from the 
palatine and posterodorsally and laterally 
by the expanded ventral base of the lac- 
rimal. It has a rather short sutural contact 
with the nasal dorsally (MCZ 8812). The 
maxilla contacts the dorsal part of the ex- 
tensive facial portion of the septomaxilla 
anterodorsally (Fig. 1). In Dinnebitodon 

(MCZ 8830), the jugal broadly overlaps 
the maxilla laterally and extends down al- 
most to the level of the upper tooth row 
(Fig. 25B), much as in Bienotheroides 
(Sun, 1984: fig. 4). 

The posterior portion of the maxilla is 
rather low and is quite thin around the 
posteriormost cheek-teeth and their roots 
(Fig. 4). The most conspicuous features of 
the extensive pars facialis of the maxilla 
in Kayentatherium are the maxillofacial 
foramina (see below). The bone is re- 
cessed anteriorly in front of the first post- 
canine tooth, probably to provide space 
for the crown of the forwardly rotated an- 
teriormost tooth before shedding (Fig. 1); 
this feature is particularly pronounced in 
MCZ 8811 (mx.r, Fig. 6). 



SKULL OF AMERICAN TRITYLODONTIDAE °* Sues PAT 

f. inc 

Ept 

al. ps 

f.ov 
Bs 

BO “anteo.. ‘dimer 

Figure 6. Skull of Kayentatherium wellesi, MCZ 8811. Partial reconstruction of skull in ventral view. 
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Figure 7. Circumnarial region of the snout in Kayentatherium wellesi, MCZ 8812. A) anterolateral view. B) right lateral view. 

A large sinus maxillaris (si.mx, Fig. 9) 
is developed in the medial wall of the 
maxilla and occupies a position lateral to 
the entrance of the choana on the dorsal 
surface of the palate. It forms a deep re- 
cess in the inner wall of the maxilla and 
basal portion of the lacrimal, posterolater- 
ally extending into the root of the zygoma. 
A partial thin median wall to the sinus is 
formed by the maxilla anteriorly and by 
the palatine more posteriorly. Branches of 
the infraorbital canal system extend on the 
floor of the sinus (c.i.0, c.i.o.l, Fig. 9). Sim- 
ilar sinuses have been documented in 
Thrinaxodon (Fourie, 1974: 349 and figs. 
11A, 12, “MAN”) and in Luangwa (Kemp, 
1980: fig. 7B, ‘mx. sin.”’). 

The tooth rows of the opposite maxillae 
are more or less parallel to each other and 
diverge only little posteriorly (relative to 
the mid-line; Figs. 5B, 6). 

Infraorbital Canal System and Asso- 
ciated Structures. This most extensively 
developed neurovascular canal system to 
the snout is beautifully displayed in MCZ 
8811, an immature specimen of Kayen- 
tatherium, where much of the skull roof 
has been eroded away (Figs. 5B, 9). 

The canal for ramus maxillaris (V,) of 
N. trigeminus extends obliquely between 
the sutural surfaces of the lacrimal and 
maxilla and continues forward on the floor 
of the maxillary sinus, much as in Thri- 
naxodon (Fourie, 1974: fig. 13B). At the 
level of the anterior end of the orbital fos- 
sa, it enters the snout (f.i.o, Fig. 3) and 
divides into an anteriorly extending larger 
branch and a much smaller lateral branch. 
The latter terminates in a small foramen 
(f.c.i.o.l, Fig. 3) above the sixth upper 
postcanine tooth on the suture between 
lacrimal and jugal. Kiihne (1956: fig. 5A, 



SKULL OF AMERICAN TRITYLODONTIDAE °¢ Sues 

“T.V”’) and Kermack et al. (1981: 17 and 
fig. 13, “f3’) have observed similar lateral 
canals terminating on the suture between 
lacrimal and maxilla in Oligokyphus and 
Morganucodon, respectively. Thrinaxo- 
don also shows a similar feature (Simpson, 
1933: fig. 5). Up to three slit-like maxil- 
lofacial foramina (f.m-f, Fig. 3) are de- 
veloped on the lateral aspect of the max- 
illa anteroventral to the orbit. They 
represent exits for branches of the large 
medial division of V, (as in Oligokyphus; 
Kihne, 1956: 27 and fig. 4A, “pEV”’) and 
are homologous to the mammalian in- 
fraorbital foramen. Estes (1961: 175-177) 
has discussed the possible significance of 
neurovascular foramina on the lateral as- 
pect of the maxilla in forms such as Thri- 
naxodon. He believed that their presence 
precluded the existence of movable mus- 
cular cheeks and lips. Kayentatherium 
shows a concentrated grouping of the 
maxillofacial foramina well above the al- 
veolar margin, which, according to Estes, 
may well indicate the presence of a mus- 
cular cheek in this genus and other Tri- 
tylodontidae. 

Posteriorly, N. trigeminus was presum- 
ably joined by the ramus palatinus of N. 
facialis (VII). A deep sulcus (s.v.n, Fig. 9) 
extends anterolaterally from the region of 
the vomer to the anterior margin of the 
orbital fossa. This groove is medially bor- 
dered by the orbital flange of the palatine 
and probably carried N. facialis to the 
sphenopalatine ganglion, together with 
various topographically related vessels. A 
similar groove in the early mammal Mor- 
ganucodon (Kermack et al., 1981: 55 and 
figs. 46B and D, 50, 100A, “‘g.Vid.ne’’) has 
been interpreted as carrying the Vidian 
nerve (i.e., ramus palatinus of VII). A small 
round pocket (MCZ 8811; d.g.s-p, Fig. 9) 
near the anterior end of the groove ap- 
pears to represent the pterygopalatine fos- 
sa containing the sphenopalatine gan- 
glion. This identification is supported by 
the presence of a prominent foramen (f.s-p, 
Fig. 3) between the orbitosphenoid and 
the dorsal portion of the palatine, just me- 
dial and anterior to the pit, that undoubt- 
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Figure 8. Anterior view of the snout in Kayentatherium wellesi, 
MCZ 8812, to show occlusal relationships of enlarged upper 
and lower incisors. Hatching denotes wear on upper incisor. 

edly represents a foramen sphenopalatin- 
um. Kemp: (1980: fig. 7 Sspspalat<)) has 
identified this feature in Luangwa and 
Kermack etal. (1981: figs. 46-48, “‘sph.for.”’) 
in Morganucodon. The palatine branch 
of ramus maxillaris of V, carrying fibers 
from VII, would have emerged through 
this foramen, along with A. sphenopala- 
tina. The nerve then probably continued 
in a shallow groove on the medial aspect 
of the posterior portion of the palate 
through the foramen palatinum majus onto 
the ventral surface of the bony palate (Fig. 
6). The greater palatine foramen presum- 
ably also served as an exit for A. palatina 
major as in mammals. 

As described by Kiihne (1956: 27 and 
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fig. 5D, “E.L.D.”) in Oligokyphus, the 
lacrimal duct ends on the inner side of the 
lacrimal bone in a funnel. Only a single 
lacrimal foramen (fo.1, Figs. 3, 9) is pres- 
ent behind the ridge marking the anterior 
terminus of the orbit. In Oligokyphus, as 
in other cynodont synapsids, the lacrimal 
duct has two posterior foramina (Ktihne, 
1956: fig. 5) but only one foramen is pres- 
ent in Tritylodon (Simpson, 1928: fig. 1D). 
The feature called “lachrymal foramen” 
on the type skull of Bienotherium yun- 
nanense (Young, 1947: 547) is obviously 
misidentified and, if not a mere artifact, 
probably represents a maxillofacial fora- 
men. 

A third canal system is associated with 
the infraorbital canal but apparently lacks 
any definite anatomical relation to it. It 
has also been noted in Oligokyphus by 
Kuthne (1956: fig. 5, ““Va.”) and was in- 
terpreted by him as vascular in nature; 
furthermore, it is present in Tritylodon 
(Broili and Schréder, 1936: 190). A short 
canal extends posterodorsally from the 
posteroventral corner of the orbit on the 
posterolateral aspect of the palatine in both 
MCZ 8811 and 8812 (va.f, Figs. 3, 9). 

Nasal (N). The nasal (Fig. 2) is long, 
flat, and relatively thin. It is narrow an- 
teriorly where it forms the dorsal margin 
of the external narial opening but be- 
comes much expanded _ posteriorly be- 
tween the orbits, comparable to the con- 
dition in Tritylodon (Simpson, 1928: fig. 
1B) and in Bienotherium (Young, 1947: 
fig. 1). Its posterior suture with the frontal 
is strongly interdigitated. 

Frontal (F). The most prominent fea- 
ture of the (in dorsal view) roughly tri- 
angular frontal is the median sagittal crest 
(cr.sa, Fig. 2). It divides anteriorly into 
two orbital ridges, each of which extends 
to the anterolateral corner of the frontal 
to form a rounded postorbital eminence, 
much as in Bienotherium (Young, 1947: 
fig. 1). The ridges enclose a smooth, flat 
to gently concave trigon between them. 
The frontal forms the dorsal rim to and 
part of the bony wall of the orbit. Both 
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frontals form a median crest along the 
ventral surface near their anterior termi- 
ni, which presumably supported the in- 
ternasal septum (Tatarinov, 1968: 84). A 

distinct parasagittal crest, probably for the 
nasoturbinal (Tatarinov, 1963: 83), is de- 
veloped on either side of the median ridge. 

Parietal (P). The sagittal crest reaches 
its greatest depth on the parietal (Figs. 1, 
4). The lambdoidal crests extend postero- 
laterally and ventrally. The slope of the 
lateral flange of the parietal is steeply ver- 
tical. The parietal is quite long anteropos- 
teriorly and is overlapped ventrolaterally 
by thin dorsal lappets of the epipterygoid 
and prootic (MCZ 8812, Figs. 3, 4). 

Lacrimal (La). The lacrimal (Fig. 3) has 
an extensive basal portion, which is sutur-. 
ally firmly attached to the maxilla and ju- 
gal below, a more dorsolaterally situated 
part that forms the anterior rim to and 
the anterolateral wall of the orbit, and has 
an extensive facial exposure. The bone is 
penetrated by the infraorbital canal sys- 
tem (see above) near its base and, more 
dorsally, by the lacrimal duct. The lacri- 
mal sutures in Dinnebitodon (MCZ 8830) 
are very strongly interdigitated, and the 
lacrimal may have contacted the premax- 
illa anteriorly as in Bienotheroides (Sun, 
1984: fig. 3), to the exclusion of the max- 
illa from the side of the face. 

Jugal (J). The jugal (Fig. 1) is long and 
gently curved outward. It arises anteriorly 
at about the level of the first or second 
upper postcanine tooth. Its more posterior 

portion is formed by a deep, nearly ver- 
tical, and thin sheet of bone. It further 
increases in height toward the posterior 
end where it meets the squamosal along a 
long, oblique suture. More anteriorly, the 
squamosal overlaps the jugal laterally, but 
further posteriorly along the suture, the 
jugal fits into a groove on the ventral as- 
pect of the squamosal (MCZ 8812). To- 
ward the anterior end of the zygomatic 
arch (Fig. 1), the jugal rapidly decreases 
in height and becomes more robust and 
very wide transversely. Its lateral surface 
continues the outward curvature of the 
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bone whereas the dorsal edge turns me- 
dially. The anterior root of the zygoma is 
trihedral in transverse section. Its ventral 
aspect bears a distinct ridge (zy.r, Fig. 6), 
probably for the insertion of the pars su- 
perficialis of M. masseter and homologous 
to the suborbital process in the tritylodon- 
toids Exaeretodon (Bonaparte, 1962: fig. 
4) and Trirachodon (Crompton, 1963: fig. 
10). 

Squamosal (Sq). The cranial and zygo- 
matic portions of the squamosal (Fig. 2) 
are separated by a depression that extends 
from the V-shaped notch in the postero- 
lateral corner of the zygomatic arch to the 
region above the prominent crista paroti- 
ca. The dorsal edge of the cranial process, 
corresponding to the mammalian crista 
lambdoidea, extends obliquely postero- 
ventrally to the V-shaped notch and over- 
hangs the occipital plate. The cranial part 
forms the dorsolateral margin of the post- 
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Figure 9. Maxillary sinuses and infraorbital canal system in the snout of Kayentatherium wellesi, MCZ 8812, in dorsal view. 

temporal fenestra anteriorly. Cranial and 
zygomatic process join along a broad con- 
tact (Fig. 2). The zygomatic portion is 
quite deep (Fig. 1). 

The rounded posterodorsal margin of 
the zygomatic process overhangs a distinct 
but rather narrow sulcus that extends along 
the posterolateral aspect of the squamosal 
(m.a.e, Figs. 1, 22). This groove expands 
posteroventrally, resulting in a hollow on 
the ventral aspect of the posterior zygo- 
matic root. This depression is delimited by 
the posterolateral portion of the squamo- 
sal behind, by the crista parotica (anterior 
paroccipital process) anteromedially, and 
a low ridge, which separates it from a large 
pocket for the proximal end of the qua- 
dratojugal, anteriorly. One (MCZ 8842) or 
two (MCZ 8812, right side) foramina are 
developed near the posterior margin of the 
hollow (fo.p, Fig. 3). The squamosal sul- 
cus (m.a.e) probably housed an external 
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auditory meatus as commonly restored in 
non-mammalian synapsids (Gregory, 1910: 
figs 1 2: Watson, LOI; tigs, 1° 3. 
“Ex.Au.M.”; Ktihne, 1956: fig. 10B). Fol- 
lowing Presley (1977), I assume that the 
meatus carried on forward and below from 
the ventral termination of the bony sulcus 
(Fig. 22). Just lateral to the crista parotica, 
a deep pit is developed on the ventral as- 
pect of the squamosal (r.qj); following 
Kihne (1956: fig. 10B), it is interpreted as 
a recess for the proximal end of the qua- 
dratojugal. An anterior flange of the squa- 
mosal overlies the crista parotica (Fig. 3). 

Quadrate (Qu). The quadrate (Fig. 10) 
is essentially similar to that of Oligoky- 
phus (Kihne, 1956: fig. 9) and Bieno- 
therium (Hopson, 1966: fig. 5B). The lat- 
eral margin of the quadrate is rounded, 
not truncated as in Oligokyphus, and 
slightly depressed above the trochlea for 
contact with the distal end of the rod-like 
quadratojugal. The trochlea (t.q) is trans- 
versely oriented and its articular surface 
extends onto the anterior aspect of the 
quadrate. The medial margin of the 
quadrate is drawn out into a long, taper- 
ing, and distinctly posteromedially curved 
process (m.p.q, Fig. 10), which is deeply 
excavated anteriorly. This deep anterior 
recess (st.f) presumably received the distal 
end of the stapes (Kiihne, 1956: 39). Be- 
low the groove a distinct facet extends 
from the medial end of the trochlea to the 
medial extremity of the stapedial process. 
The proximal portion of the quadrate is 
formed by a horizontally expanded, 
smoothly concave, and upward facing 
sheet of bone (d.la) that is confluent with 
the medial surface of the posterodorsal 
process. The latter process is peg-like and 
relatively much shorter than that in Oli- 
gokyphus. A tubercle (a.q.f, Fig. 10A) is 
formed on the anteromedial margin of the 
expanded proximal portion immediately 
above the lateral end of the stapedial 
groove. It is comparable to the “anterior 
quadrate buttress” described in Morgan- 
ucodon (Kermack et al., 1981: 105) and 
may have served as the point of attach- 
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ment for a ligament. The quadrate only 
contacted the massive crista parotica (an- 
terior paroccipital process; Crompton, 

1964: figs. 6, 8); the same mode of quad- 
rate attachment developed apparently in- 
dependently in Morganucodon and relat- 
ed forms (Crompton and Sun, 1985: 106 
and fig. 4C). Comparisons with Cyno- 
gnathus and Diademodon suggests that as 
the squamosal withdrew from the lateral 
surface of the paroccipital process the bul- 
bous crista parotica extended laterally to 
form the sole contact with the quadrate 
(cf. Crompton, 1964: figs. 16, 17). 

Kermack et al. (1981: 105) emphasize 
the similarity between the quadrates of 
Morganucodon and Oligokyphus. The 
quadrate of Kayentatherium is less simi- 
lar to that of Morganucodon, especially 
in the prominent development of the sta- 
pedial process. 

Quadratojugal (Quj). The quadratoju- 
gal (Fig. 1) is a splint-like bone, which is 
situated lateral to the quadrate and in close 
but loose contact with it (MCZ 8812). Its 
proximal end projects into an anterior 
pocket on the ventral aspect of the pos- 
terior zygomatic root. 

Palatine (Pal). The extensive horizontal 
processes of the palatines (Figs. 5, 6) form 
the posterior portion of the extensively de- 
veloped secondary palate and the crista 
choanalis in Kayentatherium. The pala- 
tine also forms a thin vertical plate of bone, 
which is closely applied to the medial sur- 
face of the maxilla on the sides of the in- 
ternal nares above the level of the second- 
ary palate. It excludes the maxilla from 
contact with the pterygoid and ascends to 
form much of the ventral part of the bony 
wall to the orbit. Posteriorly, the palatines 
form a short but distinct spina nasalis pos- 
terior (MCZ 8811) for the attachment of 
the raphe palati (aponeurosis of the pal- 
ate) as in mammals. The straight lateral 
sutures anteriorly extend almost parallel 
to the mid-line suture. The anterior trans- 
verse suture between the palatine and 
maxilla in Kayentatherium is strongly 
serrated and extends posteromedially. 
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Figure 10. Left quadrate of Kayentatherium wellesi, MCZ 8812, oriented in approximate original position. A) anterior view. B) 
posterior view. C) dorsal view. D) lateral view. E) medial view. 

The greater palatine foramen (f.pal.m) 
lies entirely within the palatine bone on 
both the dorsal and ventral surfaces of the 
secondary palate (Figs. 5, 6). It is clearly 
homologous to the mammalian foramen 
palatinum majus, which transmits A. pal- 
atina major and the palatine branch of V,. 
Numerous minute pits are associated with 
it in MCZ 8811 but do not penetrate the 
palatine. A short sulcus extends from the 
greater palatine foramen anteriorly onto 
the palatal aspect of the maxilla. 

The palate bears a low median ridge or 
torus (Fig. 5B) that extends forward up to 
the incisive foramina on the ventral sur- 
face. A similar crest, the base of the sep- 
tum nasi, is developed on the dorsal sur- 
face. The horizontal plate of the palatine 
bone is transversely concave on both its 
dorsal and ventral faces. Posteriorly, the 
palatine meets the maxilla laterally, dor- 
sally, and medially, the lacrimal, and the 
orbitosphenoid. The dorsal portion of the 
palatine forms a wall to the infraorbital 

canal. A small foramen (f.pal.mi) lies pos- 
teromedial to the sixth upper postcanine 
and in front of the suture between the 
palatine and pterygoid in MCZ 8811 (Fig. 
6). It is similar to a foramen in Morgan- 
ucodon that Kermack et al. (1981: 56 and 
fig. 46, “‘le.pl.for.’’) interpret as a passage 
of the lesser palatine nerve. Foramina in 
this position are also known in Exaereto- 
don (Bonaparte, 1962: fig. 4) and in Oli- 
gokyphus (Kihne, 1956: fig. 18). Postero- 
medial to this foramen and just lateral to 
the pterygo-palatine crest, two additional 
foramina (fo, Fig. 6) are developed in 
MCZ 8811. A possibly homologous fora- 
men has been illustrated in Diademodon 
(Watson, 1911: fig. 3). They may have 
formed exits for pharyngeal branches of 
the nerves and vessels from the pterygo- 
palatine fossa supplying the dorsal portion 
of the nasopharynx. The posterior part of 
the palatine contacts the unpaired vomer 
medially. An ectopterygoid is lacking. 

Pterygoid (Pt). The almost vertical lat- 
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eral flange (pt.fl, Fig. 6) of the pterygoid 
is distinctly hook-shaped in lateral view 
and extends well below the level of the 
upper postcanine dentition. MCZ 8812 has 
a relatively much smaller flange than MCZ 
8811, indicating a pronounced decrease in 
relative size during ontogeny (compare 
Figs. 3 and 11B). The convex lateral as- 
pect of the flange is divided by a vertical 
ridge. Anterior to this ridge, the lateral 
surface of the pterygoid and of the adja- 
cent region of the palatine shows a dis- 
tinctive vermiculate texture, which is 
composed of fine grooves, pits, and ridges, 
much as on the dorsomedial part of the 
coronoid (MCZ 8811). A similar sculptur- 
ing is also present on the pterygoid of Oli- 
gokyphus (Kihne, 1956: pl. 10, fig. 2c) 
and may indicate areas of attachment of 
specialized connective tissue. A small oval 
depression of uncertain significance is sit- 
uated on the lateral aspect of the medially 
curved distal extremity of the lateral flange 
in MCZ 8811. The convex external surface 
of the pterygoid flange lies behind and 
slightly medial to the buccal row of cusps 
on the posterior postcanine teeth (Fig. 6). 
The internal face of the lateral flange is 
distinctly concave anteroposteriorly and 
dorsoventrally. A short posterior ramus of 
the pterygoid extends posterolaterally on 
the ventral aspect of the posterior exten- 
sion of the epipterygoid; neither reaches 
the quadrate. 

The medial edge of the pterygoid turns 
upward to approach the _ basipterygoid 
joint. The pterygoids form the anterior 
portion of a prominent keel along the ven- 
tral aspect of the cranium, commencing 
behind the vomer and continued poste- 
riorly by the parasphenoid (ps.cr, Figs. 6, 
11B). On either side of this keel and en- 
closing a median trough with it, there is 
a sharp bony crest (np.cr, Fig. 6) formed 
by the pterygoid posteriorly and extend- 
ing onto the palatine anteriorly. This na- 
sopharyngeal crest runs more or less par- 
allel to the median keel and probably 
defined the lateral boundary of the ductus 
naso-pharyngeus whereas the median keel 
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possibly formed the attachment for the 
median raphe for the pharyngeal constric- 
tors. The pterygo-palatine crest encloses a 
lateral trough with the lateral flange of 
the pterygoid. The entire configuration of 
longitudinal crests very closely resembles 
the system of ridges and troughs on the 
posterior portion of the palate in certain 
non-therian mammals (Multituberculata: 
Kielan-Jaworowska, 1970: 975; Morgan- 
ucodon: Kermack et al., 1981: figs. 51A, 
98). As in Morganucodon, the median keel 
does not extend into the internal nares but 
a cartilaginous nasal septum surely was 
developed. The septum is ossified in Cy- 
nognathus (Broili and Schréder, 1934: fig. 
3) and in multituberculates and Ornitho- 
rhynchus (Kermack et al., 1981: 60). The - 
lateral trough in Kayentatherium is wider 
and more shallow than in Morganucodon 
and the median troughs are confluent at 
their anterior termini well behind the 
choana, different from the condition re- 
stored in Morganucodon. Kielan-Jawo- 
rowska (1970: 975) has interpreted the lat- 
eral troughs in multituberculates as areas 
for muscle attachment, specifically for M. 
tensor veli palatini, and the median 
troughs as respiratory passages. Barghusen 
(1986) disagrees with this restoration and 
regards the lateral troughs as passages for 
the eustachian tubes. This would be con- 
sistent with Presley and Steel’s (1978: 106) 
suggestion that the lateral flange of the 
pterygoid is homologous to the hamulus 
pterygoidei of the mammalian ala tem- 
poralis. The configuration of this region 
of the palate might represent an essen- 
tially mammalian pattern. 

A distinct posterolateral flange is devel- 
oped along the posterior ramus of the 
pterygoid (fl.pt, Fig. 3). A comparable 
feature has not been reported previously 
in any non-mammalian synapsid. It pos- 
sibly served as the site of origin for an 
equivalent of the mammalian medial (in- 
ternal) pterygoideus and/or tensor tym- 
pani muscle. 

Basisphenoid and parasphenoid (Bs). In 
absence of clear sutural delineation be- 
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Figure 11. Incomplete basicranium of Kayentatherium wellesi, MCZ 8811. A) partial dorsal view. B) left lateral view. Hatching 
denotes broken surfaces; broken lines indicate incomplete edges. 
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tween the basisphenoid and parasphenoid 
they are described here as a single ele- 
ment. They, together with a possible pre- 
sphenoid component, form a large medi- 
an ossification that floors much of the 
braincase anterior to the sella turcica. This 
sheet-like ossification is very deep verti- 
cally, especially at the point of conver- 
gence of the parasphenoid wings (al.ps, 
Fig. 6). The sella turcica (s.tu, Fig. 11A) 
is a distinct oval depression in the dorsal 
face of the basisphenoid, much as in Oli- 
gokyphus (Kihne, 1956: pl. 5, fig. 3a), and 
has sharp dorsal edges except posteriorly 
where A. carotis interna entered the sella. 
Above and lateral to the pituitary fossa, a 
small foramen is developed on either side; 
it presumably marks the exit for N. ab- 
ducens (VI) as in Oligokyphus (Kihne, 
1956: 53). More lateral, a small vascular 
canal extends vertically down along the 
median wall of the cavum epiptericum. 
The basisphenoid forms a low median keel 
ventral to the sella turcica. Immediately 
anterior to the sella, however, it forms a 
very deep but delicate rostrum (ro.bs, Fig. 
11A), comparable to spur-like features in 
this position in cf. Scalenodon (Parring- 
ton, 1946: fig. 7B, ““B PR’) and in Bieno- 
therium (Hopson, 1964: fig. 3) and to 
Hahn’s “‘tuberculum sellae” in the paul- 
choffatiid multituberculate Pseudobolo- 
don (Hahn, 1981: 235). The posterodorsal 
portion of this rostrum forms an expand- 
ed, transversely concave surface (d.ch, Fig. 
11A), possibly for chiasma n. optici 
(Stadtmiiller, 1936: 912) and comparable 
to a depression on the tuberculum sellae 
in Pseudobolodon (Hahn, 1981: fig. 4, 
‘“foh’’). The rostrum is anteriorly contin- 
uous with the large orbitosphenoids (MCZ 
8812). 

In immature specimens of Kayenta- 
therium (MCZ 8811 and USNM 317203), 
a large oval opening (ipt.fe, Figs. 6, 11A) 
is developed in the floor of the cavum 
cranii anterior to the basipterygoid pro- 
cess. Its margins are largely defined by the 
posterior portion of the pterygoid. True 
interpterygoid vacuities were previously 
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known in the much more primitive Pro- 
cynosuchus (Kemp, 1979: fig. 12) and, 
among advanced synapsids, in the trithe- 
ledontid Chalimia (Bonaparte, 1980: fig. 
4). Small openings in a similar position 
have been noted in a juvenile of Thrinax- 

presence in MCZ 8811 and USNM 317203 
appears to attest further to the immaturity 
of these specimens. These features may be 
homologous to the foramina labelled 
“vid.c.” in Luangwa by Kemp (1980: fig. 
9A) and “FOR” in Exaeretodon by Bo- 
naparte (1962: fig. 4) and mark the re- 
entry into the skull of the ramus palatinus 
of N. facialis (Parrington, 1946: 184). 

The cultriform process of the parasphe- 
noid is very narrow and has a deep ventral 
keel (Fig. 11B) along its entire length. The | 
keel has an arcuate ventral margin and 
reaches its greatest depth between the in- 
terpterygoid vacuities in MCZ 8811. The 
parasphenoids form large posterolateral 
wings or alae, which enclose a broad and 
transversely concave posteromedian sur- 
face between them (al.ps). The consider- 
able development of the alae is presum- 
ably related to the substantial hypaxial 
flexor musculature for the large head. The 
wings also provide a partial floor to the 
cavum epiptericum. 

Orbitosphenoid (Os). The homology of 
this large bone (MCZ 8812; Fig. 3) with 
the orbitosphenoid of therian mammals is 
uncertain. As in monotremes (Kuhn, 1971: 
86), the element in question is not sutur- 
ally separated from the remainder of the 
sphenethmoid complex but it can be iden- 
tified on the basis of topographical crite- 
ria. It is called orbitosphenoid here, fol- 
lowing Bonaparte (1962: 159) and Hopson 
(1964: 14). In the Anomodontia, a similar 
extension of the sphenethmoid forms part 
of the lateral wall of the braincase (e.g., 
Lystrosaurus; Cluver, 1971: fig. 2). In both 
Tritylodontidae (MCZ 8812) and Trithe- 
ledontidae (Crompton, 1958: 195), the or- 
bitosphenoid contacts the prootic poste- 
riorly at the dorsal end of the pila antotica. 

The posterior part of the orbitosphe- 
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noid lies well medial to the epipterygoid. 
Anteriorly, its lateral wings contact the or- 
bital portion of the palatine anteroven- 
trally and the frontal anteriorly. Each lat- 
eral wing is rather thin. Anterodorsally, it 
forms the posterior margin of a large fo- 
ramen orbitonasale (f.o-n, Fig. 3; for the 
passage of both N. and A. ethmoidalis), 
similar to that in Exaeretodon (Bona- 
parte, 1962: fig. 5, “FOR.ETH?”) and in 
Tachyglossus (Kuhn, 1971: fig. 37). N. op- 
ticus (II) emerged through a short canal 
between the anterior margin of the epi- 
pterygoid and the orbitosphenoid above 
the fissura orbitalis (Fig. 3). The lateral 
wings of the orbitosphenoid converge on 
each other posteriorly and become contin- 
uous with the sphenethmoid complex. The 
resulting structure, an extensive ossified 
septum interorbitale, is thin except dor- 
sally where the wings form a trough. This 
dorsal trough presumably corresponds to 
the embryonic planum supraseptale and 
formed a floor to the anterior portion of 
the brain, much as in Bienotherium 
(Hopson, 1964: 14) and Exaeretodon (Bo- 
naparte, 1962: 159; Bonaparte 1966: fig. 
6B). 

Epipterygoid (Ept). The ascending part 
of the epipterygoid (Figs. 3, 11B) is a wide 
and tall sheet of thin bone that forms a 
substantial portion of the secondary lat- 
eral wall of the cavum cranii. The lamina 
is especially expanded along its dorsal 
margin where it broadly overlaps the pos- 
teroventral part of the frontal and the 
ventrolateral portion of the parietal (MCZ 
8812). The fissura orbitalis (fi) produces a 
fairly large emargination in the anterior 
border of the epipterygoid bone. A small- 
er incisure is made further dorsally by the 
foramen for N. opticus (II). The posterior 
edge of the ascending process forms the 
anteroventral margin of the foramen for 
V, and the anterior margin for the exit of 
V,;. The remainder of the margins of these 
foramina is formed by an anterior exten- 
sion of the prootic. 

Presley and Steel (1976) have chal- 
lenged the widely accepted homology of 
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the mammalian ala temporalis with the 
ascending process of the epipterygoid in 
advanced non-mammalian synapsids. 
They noted that the former separates the 
exits for the mandibular and maxillary 
branches of N. trigeminus whereas in the 
latter both rami emerge behind the pro- 
cessus ascendens. Presley and Steel (1976: 
453) claimed the presence of a short pro- 
cess from the epipterygoid participating 
in the formation of a bony partition be- 
tween the two trigeminal foramina in a 
specimen of “Trirachodon” (=cf. Scale- 
nodon), which is housed in the University 
Museum of Zoology, Cambridge Univer- 
sity. They regarded this process as the 
precursor of the mammalian ala tempo- 
ralis. I found no indication of such a pro- 
cess in the new material of Kayentathe- 
rium or in their specimen; in all these 
examples, the epipterygoid forms the an- 
terior margins of the trigeminal foramina. 
The mammalian alisphenoid possibly in- 
cludes the processus ascendens of non- 
mammalian synapsids and part of the 
anterior lamina of the periotic. This hy- 
pothesis is fully consistent with various 
embryological demonstrations of more 
than one center of development in the 
mammalian alisphenoid (Presley, person- 
al communication). 

Below the orbital fissure, a slender pro- 
cess of the epipterygoid extends medially 
to the lateral flange of the pterygoid. The 
deep, flange-like posterior process of the 
epipterygoid (q.r.ept, Fig. 11B), homolo- 
gous to the quadrate ramus in Thrinaxo- 
don, sharply turns posterolaterally behind 
the sutural contact with the basisphenoid 
at an angle of about 45° from the sagittal 
plane (Fig. 6), much as in Bienotherium 
(Hopson, 1964: fig. 2). The rounded pos- 
terior margin of each posterior flange is 
turned outward and forms a somewhat 
thickened edge. A distinct depression 
(d.m.e, Fig. 11B) is developed near the 
posterolateral margin of the flange. Much 
of the flange lies well below the level of 
the space occupied by the brain. The pos- 
terior process did not contact the quadrate 
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and lies ventral and medial to the crista 
parotica (Fig. 3) without contacting it. The 
same condition is developed in both Bie- 
notherium (Hopson, 1964: 7) and Trityl- 
odon (SAM K405). The epipterygoid has a 
distinct sutural contact medially with the 
basipterygoid process of the basisphenoid 
(Fig. 11A). 

Periotic. The opisthotic and prootic are 
fused to form a periotic as in Oligokyphus 
(Kiihne, 1956: 48). 

The prootic (Pro, Fig. 3) has a relatively 
large lateral exposure in comparison to 
more primitive forms such as Thrinaxo- 
don (Hopson, 1964: fig. 1) and Cyno- 
gnathus (Broili and Schréder, 1934: fig. 
4). Anteriorly, a small foramen for the exit 
of ramus maxillaris (V,) and, more ven- 
trally, a large opening for the passage of 
ramus mandibularis (V,) of N. trigeminus 
are situated on the suture with the epi- 
pterygoid (q.v.). A similar arrangement was 
illustrated by Parrington (1946: fig. 7A) in 
cf. Scalenodon and by Broom (1911: pl. 
46, fig. 1) in Cynognathus (but see Broili 
and Schréder, 1934: fig. 4). The antero- 
dorsal portion of the prootic forms a thin 
sheet of bone (anterior lamina of authors; 
a.l.pro, Fig. 11B), which overlaps the 
ventrolateral part of the parietal poste- 
riorly. It contacts the ascending process of 
the epipterygoid anteriorly. An important 
difference between Kayentatherium 
(MCZ 8811 and 8812) and Bienotherium 
(Hopson, 1964: 10) is the absence of the 
“ventrolateral flange’ below the exit for 
V, in the former. 

Behind the exit for V,; the prootic is 
drawn out into a prominent, laterally and 
slightly posteriorly directed flange (l.la, 
Figs. 2, 3, 11B). This structure is almost 
vertically positioned and is identical with 
the posteroventral flange in other Trityl- 
odontidae (Hopson, 1964: 12; lateral lam- 
ina of Kiihne, 1956). It is pierced by a 
large foramen (f.la.l; Fig. 11), presumably 
the passage of V. capitis lateralis. A sec- 
ond, slightly smaller foramen is situated 
just lateral to the latter in MCZ 8812, much 
as in Tritylodon (SAM K405). The pos- 
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teroventral flange enclosed the pterygo- 
paroccipital foramen anteriorly but ap- 
parently not laterally. In MCZ 8811, a 
small foramen is located in the prootic just 
behind the medial recess for the semilu- 
nar ganglion (f.v, Fig. 11); a remark by 
Kermack et al. (1981: 92) to the contrary 
notwithstanding, it probably represents the 
exit for V. cerebralis media, which drains 
into V. capitis lateralis. A similar foramen 
has been observed in Bienotherium (Hop- 
son, 1964: fig. 2) but MCZ 8812 lacks this 
feature and the vein presumably exited 
through the foramen for V3. 

The large cavum epiptericum lies me- 
dial to both the anterior portion of the 
prootic and the epipterygoid as in Bieno- 
therium (Hopson, 1964: 14). Except for 
partial flooring by the parasphenoid alae, 
no floor is developed to the cavum, unlike 
the condition in Morganucodon and Sin- 
oconodon (Crompton and Sun, 1985: 109). 
The semilunar ganglion was housed in a 
fairly deep recess in the medial face of 
the prootic (MCZ 8811), which is bor- 
dered behind by a distinct semicircular 
rim. An enormous space ventrolateral to 
the brain is enclosed laterally by the 
quadrate ramus of the epipterygoid and 
the prootic and medially by the para-ba- 
sisphenoid complex (Fig. 6). Posteriorly, 
this space served as a passage to a wide 
eustachian tube, as interpreted by Watson 
(1942: 104), and A. carotis interna and N. 
facialis traversed it. The pila antotica is 
ossified as a short process anteromedial to 
the hollow for the semilunar ganglion 
(MCZ 8812), much as in Bienotherium 
(Hopson, 1964: fig. 3, “P A’’). As in Bieno- 
therium (Hopson, 1964: 14), the prootic 

participates with the basisphenoid in the 
formation of the dorsum sellae (Fig. 11A). 

The paroccipital process is short but 
massive. As in other Tritylodontidae 
(Ginsburg, 1962: fig. 11; Crompton, 1964: 
fig. 8; SAM K 405), it is much expanded 
anteroposteriorly and is divided by a ven- 
tral continuation of the squamosal sulcus 
into two distinct projections (Fig. 3). The 
anteroventral projection (a.p.pr) is bul- 



SKULL OF AMERICAN TRITYLODONTIDAE ° Sues 

bous and massive. Its lateral surface is de- 
void of perichondral bone. Hopson (1966: 
443) and Kuhn (1971: 98) homologized this 
projection with the crista parotica in 
monotremes. Furthermore, Hopson noted 
a distinctly posteromedially curved pro- 
cess on the crista parotica in Bienotheri- 
um that appears to correspond to the hyoid 
process on the monotreme crista parotica. 
This feature is beautifully preserved in 
MCZ 8812 (p.hy.c, Fig. 3) and its distal 
extremity shows a distinct pit. The attach- 
ment of the stylohyal to the crista parotica 
in both monotremes and therians lies pos- 
terior to the external auditory meatus 
(Presley, personal communication). This 
was also the case in Kayentatherium (shy, 
Fig. 22) if the course of the external au- 
ditory meatus has been correctly restored. 
The posterodorsal projection of the par- 
occipital process also lacks a cover of peri- 
chondral bone laterally (p.p.pr, Fig. 3). It 
may be compared to the mammalian mas- 
toid process and possibly served as the site 
of origin of a jaw-opening muscle. A shal- 
low but extensive depression is located on 
the ventral aspect of the paroccipital pro- 
cess posteromedial to the crista parotica. 
Similar features in Oligokyphus (Kihne, 
1956: 49) and Tritylodon (Ginsburg, 1962: 
fig. 11, “‘m.st.’’) have been interpreted by 
these authors as containing a stapedius 
muscle. It is equally plausible that this 
depression was occupied by M. levator 
hyoidei as in monotremes (Kermack et al., 
1981: 98). 

The fenestra ovalis (f.ov) forms a deep 
pit, which is surrounded by a distinct bony 
rim (MCZ 8811; Fig. 11B) as in Oligoky- 
phus (Kiihne, 1956: fig. 13, “‘s’’). The thick 
ventral portion of this rim was interpreted 
by Kitihne to have been in contact with 
the stapedial foot-plate. Three foramina 
can be traced within the internal auditory 
meatus in MCZ 8811 and MCZ 8812. The 
anterior canal was for N. facialis (VII); a 
small foramen in its floor, right at the me- 
dial entrance into the meatus, opens into 
a canal that exits anteroventral to the fe- 
nestra ovalis in a foramen pro N. faciali 
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(VII, Fig. 11). The posterior canal is large 
and contained the ramus cochlearis of N. 
acusticus (VIII). The dorsal canal presum- 
ably carried the vestibular branch of VII. 
An anteroposteriorly elongate foramen 
jugulare (for V. jugularis interna) is situ- 
ated behind the fenestra ovalis. 

The pterygo-paroccipital foramen (f.pt- 
p, Fig. 2) is large. V. capitis posterior, 
which drains the occipital musculature, 
probably passed forward through the 
posttemporal fossa to join V. capitis lat- 
eralis to form a common trunk. This trunk 
continued through the pterygo-paroccip- 
ital foramen to drain into V. jugularis in- 
terna. It is bordered by the posterolateral 
flange of the prootic anteriorly and by the 
crista parotica and squamosal posteriorly 
and medially. It is connected to the post- 
temporal foramen (f.p.t, Fig. 2) behind by 
a broad and shallow sulcus. A vascular ca- 
nal enters the posttemporal fossa antero- 
medially (MCZ 8842); an identical canal 
in Bienotherium has been equated with 
the open groove (‘“‘sinus canal’) in Dia- 
demodon (Watson, 1911) and other forms 
by Hopson (1964: 8). In some more prim- 
itive Tritylodontoidea (cf. Scalenodon; 
Parrington, 1946: fig. 7) the canal is al- 
ready partially covered laterally by the 
prootic. Most authors believed that this 
canal contained an extracranial vein 
draining the orbital region; most recently, 
this vessel was homologized with V. tem- 
poro-orbitalis (Shindo, 1915) by Kermack 
et al. (1981: 91). But V. temporo-orbitalis 
extends lateral to the jaw musculature in 
embryonic Lacerta (Shindo, 1915: 412 and 
figs. 21-22) and, therefore, cannot be 
homologized with the feature in question 
in advanced synapsids. In Oligokyphus 
(Kiihne, 1956: 49), a large foramen is de- 
veloped in the fossa subarcuata, opening 
into a canal on the outside, strikingly sim- 
ilar to the condition in certain Multitu- 
berculata such as Catopsalis (Kielan-Ja- 
worowska et al., in press). No such 
foramen is developed in the relatively 
shallow fossa in Kayentatherium (MCZ 
8812). Kielan-Jaworowska et al. (1984 and 
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in press) have argued that these canals or 
grooves contained arteries entering the re- 
gion through the posttemporal fossa, per- 
haps similar to A. diploetica magna in 
Tachyglossus. While the evidence re- 
mains inconclusive, the possibility of pri- 
marily arterial affinities for the canal in 
tritylodontids discussed above seriously 
remains to be considered. 

Just dorsal to the fossa subarcuata in 
Oligokyphus, a depression, misidentified 
as for the “lateral lobe of the cerebellum” 
by Ktthne and Crompton, may be related 
to a venous sinus, possibly homologous to 
the mammalian sinus transversus (cf. Pti- 
lodus; Simpson, 1937: fig. 8B, ““S.T.S.”’). 

Basioccipital (Bo). The basioccipital 
(Fig. 11) forms the posterior portion of the 
floor to the cavum cranii. Along its pos- 
terior margin between the occipital con- 
dyles it forms a shallow notch for the re- 
ception of the large dens (n.d, Fig. 11A). 
The dorsal surface of the basioccipital is 
transversely concave. Its ventral aspect 
bears a distinct, rounded median ridge, 
which separates the depressions for inser- 
tion of M. rectus capitis anterior (seu ven- 

tralis; d.m.r, Fig. 6). Extensive lateral fac- 
ets for the exoccipitals are developed 
(MCZ 8811; art.eo, Fig. 11). The basioc- 
cipital becomes thicker anteriorly toward 
its sutural contact with the basisphenoid. 

Exoccipital. The exoccipitals exclusive- 
ly form the occipital condyles and _ pre- 
sumably the lateral margins of the fora- 
men magnum. Each is penetrated by a 
single, obliquely anteroventrally extend- 
ing canal for N. hypoglossus (XII; MCZ 
8839). Its dorsal extent cannot be deter- 
mined on the available material. 

Tabular. The tabular forms the dorso- 
lateral portion of the occipital plate, in- 
cluding much of the lambdoidal crest, and 
the dorsal margin of the posttemporal fo- 
ramen on the occiput. Its posteroventral 

portion is clearly separated from the pos- 
terior paroccipital process by a groove on 
the occipital plate. 

Interparietal and supraoccipital. In- 
adequate preservation of the available 
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specimens makes tracing of the sutural 
outlines of both bones impossible. A dis- 
tinct median ridge in MCZ 8812, flanked 
by a depression on either side, presumably 
served as attachment for a well-developed 
ligamentum nuchae. 

LOWER JAW 

Dentary (D). The dentary is the largest 
bone of the mandible and has a very tall 
coronoid process (co.p, Figs. 12, 13). The 
ventral margin is gently sigmoid behind 
the pronounced posteroventral part of the 
symphysis. As in Bienotherium (Hopson, 
1966: fig. 3F) the mandibular symphysis 
(sy.m, Fig. 13B) is relatively shorter than 
that of Oligokyphus (Kiihne, 1956: fig. 7B), 
and the incisor is less procumbent. The 
symphysis was not fused, and the sym- 
physeal facet extends posteriorly to the 
level of the first lower postcanine tooth. A 
distinct but small angular process (an.p) is 
developed on the posteroventral angle of 
the dentary in MCZ 8811 (Fig. 13) but 
not in the very large specimen MCZ 8812 
(Fig. 12). Dinnebitodon also has a small 
angular process (MNA V38222). Else- 
where, Bienotherium appears to have a 
prominent process on the angle (Young, 
1947: fig. 5) but in Oligokyphus the pos- 
teroventral corner of the dentary forms 
almost a right angle (Kitihne, 1956: fig. 7; 
Sues, 1985b: fig. 4A). Just above the angle 
there is a smoothly curving notch in the 
posterior margin of the dentary. The an- 
gle of the dentary bears distinct striations 
on the lateral aspect in MCZ 8812 (i.m, 
Fig. 12), here interpreted as the site of 
insertion for the superficial masseter mus- 
cle. The medial surface of the angle is flat 
and has a rough surface texture (MCZ 
8811). 

The coronoid process is very high, with 
a nearly vertical anterior margin in MCZ 
8812 (Fig. 12) and a rounded dorsal bor- 
der. In MCZ 8811 (Fig. 13), an immature 
specimen, the angle enclosed between a 
tangent to the anterior margin and the 
long axis of the dentary is 55°. The as- 
cending ramus apparently became more 
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Figure 12. Right dentary of Kayentatherium wellesi, MCZ 8812. Lateral view. 

upright during ontogeny, much as in 
mammals (e.g., Homo; Enlow, 1982: 148 
and fig. 3-101). The anterior margin of 
the coronoid process forms a rounded 
ridge laterally, merging with the lateral 
surface of the tooth-bearing ramus of the 
dentary anteroventrally. The coronoid 
process is recurved posterodorsally to form 
a prominent hook (MCZ 8812), much as 
in Tritylodon (SAM K405) and ‘“‘Trityl- 
odontoideus”’ (Fourie, 1968: fig. 3A, 
“C.P.”). The medial surface of the an- 
teroventral portion of the ascending pro- 
cess is thickened to form a triangular but- 
tress against which the coronoid bone is 
apposed (co.b, Fig. 14). 

A well-developed masseteric fossa 
(f.mas) is developed on the posterolateral 
aspect of the dentary (Figs. 12, 13A). It is 

divided by a rounded lateral ridge (I.r) 
that extends from about the center of the 
fossa to the articular process of the den- 
tary where it becomes a narrow, flange- 
like projection. The ventral margin of the 
dentary is broadly rounded and wide in 
the region of the symphysis, becoming in- 
creasingly more narrow and less rounded 
posteriorly. A small foramen is occasion- 
ally developed near the anteroventral ter- 
minus of the masseteric fossa (MCZ 8812). 
A low lateral ridge is developed just an- 
terior to the anterior end of the fossa in 
Dinnebitodon; it appears to be closely 
similar to a very distinct lateral shelf in 
this position on the dentary of Bocathe- 
rium (Clark and Hopson, 1985: fig. 1). A 
mental foramen (f.me) for exit of ramus 
mentalis of N. alveolaris inferior is situ- 
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ated below the anterior margin of the first 
lower postcanine tooth. 

A single enlarged incisor is held in the 
collar-like alveolar process of the dentary 
in most specimens. It projects forward and 
upward. In one small, presumably juve- 
nile specimen of Dinnebitodon, MCZ 
8831, the base of a second, much smaller 
incisor is present. Older individuals of 
Bienotherium have also only a single lower 
incisor (Young, 1947: 451; Hopson, per- 
sonal communication) whereas Oligoky- 
phus may have up to three lower incisors 
(Kiihne, 1956: fig. 7). A ridge (r.d) is de- 
veloped between the incisor and the first 
lower postcanine tooth on the alveolar 
margin of the dentary. 

The two mandibular rami diverge little 
posteriorly. As in Oligokyphus, the high- 
est degree of divergence appears to occur 
in very small specimens such as MCZ 8839. 

Corresponding to the lateral ridge on 
the coronoid process, there is a much more 
pronounced flange-like median ridge (m.r, 
Fig. 13B). As a result the articular process 
of the dentary (art.p) forms an inverted T 
in transverse section. The median ridge 
overhangs a wide, smoothly concave 
groove (“Meckelian sulcus” of Simpson; 
p.d.tr) for the reception of the postden- 
tary bones. This sulcus extends from the 
mandibular foramen to the tapering pos- 
terior end of the articular process. The 
ventral limit to the groove is formed by 
an edge that extends from the mandibular 
foramen to the notch in the posterior mar- 
gin of the dentary above the angle. The 
foramen mandibulare posterius (f.d) for 
A. and N. alveolaris inferior is large. Just 
anterior to the foramen, the internal 
groove (i.gr) commences, extending to the 
posterior end of the symphysis. This sulcus 
probably contained a persistent Meckelian 
cartilage, along with mylohyoid branches 
of A. and N. alveolaris inferior. It was at 
least partially covered by the splenial bone 
in life although the splenial is not pre- 
served in any specimen. A division in the 
wall of the groove along much of its course 
can occasionally be observed, providing 
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further evidence for its double function as 
sulcus primordialis and sulcus mylohyoi- 
deus (Krebs, 1971: 93). On a few dentaries 
a distinct but short groove is located im- 
mediately behind the symphysis near the 
ventral margin of the dentary; it is appar- 
ently continuous with the internal groove 
posteriorly. 

The lower postcanine tooth row twists 
behind the symphysis so that the more an- 
terior teeth point laterally (at about 10°) 
and the more posterior teeth (especially 
the newly erupted ones) point medially 
(at about 20°) in MCZ 8811. The crowns 
of the more anterior postcanines also point 

increasingly forward. The twisting of the 
tooth row is particularly pronounced in 
immature specimens such as MCZ 8811. 
The dentary is recessed lateral to the tooth 
row more posteriorly. 

Coronoid (Co). The coronoid (Fig. 13B) 
is a more or less triangular bone located 
on the raised boss (co.b, Fig. 14B) on the 
medial aspect of the coronoid process of 
the dentary. Anteroventrally, it overlaps 
the medially expanded portion of the den- 
tary that holds the posterior postcanine 
teeth. The lower half of the coronoid en- 
closes a hollow (c.r.t) containing unerupt- 
ed replacement teeth, much as in Bieno- 
therium (Young, 1947: fig. 5). The anterior 
face of the coronoid is nearly vertical but 
its base is anteroventrally inclined. Two 
small foramina pierce the anterior aspect 
of the bone just above the level of the tooth 
row in MCZ 8811. The expanded base of 
the coronoid has a long posteroventral 
process that contacts the prearticular be- 
low and consists of very thin bone. It over- 
lies the median ridge above the _ post- 
dentary trough. The coronoid is especially 
thick posterodorsally. Its dorsal portion 
appears swollen and bears the same ver- 
miculate texture that is developed on the 
pterygoid flange. The posterior face of the 
coronoid is deeply excavated in MCZ 8811 
(Fig. 13B). The dorsal edge is rounded. 
When the mandible is occluded with the 
skull, the dorsomedial surface of the cor- 
onoid bone contacts the dorsolateral as- 
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Figure 13. Right dentary of Kayentatherium wellesi, MCZ 8811. A) lateral view. B) medial view. Scale bar. 2 cm. 
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Figure 14. Lower jaw of Kayentatherium wellesi, MCZ 8811. 
denotes broken coronoid process. 

pect of the lateral flange of the pterygoid. 
This would have suppressed any signifi- 
cant transverse movements of the man- 
dible (Watson, 1942: 108). 

Kithne (1956: 34) claimed that Oligo- 
kyphus did not have a coronoid bone but 
the raised triangular contact of that ele- 
ment with the dentary is readily apparent 
and the coronoid has obviously been lost 
post-mortem. The mandible of the holo- 
type of Bienotherium yunnanense Young, 
1940 has this bone developed much as in 
Kayentatherium (Young, 1947: fig. 5). 

Articular and surangular (Art). The ar- 
ticular complex (Figs. 14-16) is composed 

Reconstruction in (A) ventral and (B) dorsal views. Hatching 

of the indistinguishably fused articular and 
surangular. The anterior portion of this 
complex forms a slender, tapering rod 
(ar.c) that was closely applied to the walls 
of the sulcus on the posteromedial aspect 
of the dentary. The lateral aspect of the 
articular rod is divided by a ridge into two 
surfaces, which are inclined on each oth- 
er; the dorsolateral field contacts the den- 
tary and the ventrolateral field the angu- 
lar (MCZ 8811). A shallow depression 
extends along the medial surface. 

The most prominent feature of the ro- 
bust posterior portion of the articular 
complex is the large retroarticular process 
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Figure 15. Articulated right quadrate and articular of Kayentatherium wellesi, MCZ 8811. A) medial view. B) lateral view. 
Based on camera lucida sketches. 

(p.ret, Fig. 16) with a forwardly directed 
“hook,” which is closely similar to the 
manubrium mallei in monotremes (Hop- 
son, 1966: fig. 8; Kuhn, 1971: fig. 4). The 
hook has a relatively thick posterior rim, 
apparently corresponding to the orbicular 
apophysis on the monotreme malleus 
(Fleischer, 1973: fig. 1), and is filled out 
by thin bone. The lateral surface faces an- 
terolaterally and is concave dorsoventral- 
ly. The distal extremity of the retroarticu- 
lar process is expanded and its ventral face 
is flat or gently concave. A foramen 
(fo.ch.t), probably for the chorda tympani 
(VII), is developed on the medial aspect 
of the base of the retroarticular process 
just below the articular facet for the quad- 
rate trochlea. The chorda tympani would 
have had the same topographical position 
as in embryonic mammals (Fig. 23A). 

The articular facet (art.f) for the quad- 
rate trochlea forms a deeply concave 

notch, which is partitioned into a small 
lateral and a larger medial facet. It is 
overhung, by a distinct dorsal lip except 
for its medial portion. The notch is delim- 
ited ventrally by a pronounced horizontal 
ridge (when viewed from behind). This 
ridge appears to be drawn out into an 
acute posterior projection (d.p) in lateral 
view, much as in Oligokyphus (Kihne, 
1956: fig. 8). The articular notch is open 
medially. The medial facet is more con- 
cave than the lateral one. The transverse 
axis of the articular notch is strongly in- 
clined anteromedially (about 30° or 150°) 
relative to the long axis of the articular 
rod (MCZ 8811). A blunt projection locat- 
ed just anteroventral to the articular notch 
(p.mus) is identical with a tubercle in Oli- 
gokyphus (Kiihne, 1956: fig. 8B, “P.i.”) 
and a rugosity in the same position on the 
articular in Morganucodon (Kermack et 
al., 1981: fig. 88, “‘ten.ty.ar.’”’). Kiihne 
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Figure 16. Left postdentary elements of Kayentatherium wellesi, MCZ 8812. A) medial view. B) lateral view. C) posterior view. 

(1956: 38) has interpreted this feature in 
Oligokyphus as a processus muscularis for 
a muscle homologous to the mammalian 
M. tensor tympani. 

The tritylodontid articular rod differs 
from those in Cynognathus (Kermack et 
al., 1973: figs. 25, 26) and Diademodon 
(Kermack et al., 1973: pl. 3, figs. F, G) 
especially in lacking the pronounced boss 
on the surangular for contact with the 
squamosal (incorrectly identified as the 
retroarticular process by Kermack et al., 
1973) and, furthermore, in the distinct an- 
teromedial inclination of the articular fac- 
et. 

Prearticular (Pra). The posterior sutur- 
al contact of the prearticular with the ar- 
ticular has been obliterated (Fig. 16A) but 
otherwise the bone is clearly distinct from 
the remainder of the articular complex. It 
forms a bony rod medial and slightly ven- 
tral to a median gap that is laterally en- 
closed by the surangular. The ventrolat- 
eral surface of the prearticular contacts 
the angular below. 

Angular (An). The angular is situated 
ventral and lateral to the articular com- 

plex (Fig. 16). Its posterior portion forms 
a thin dorsal flange and terminates just in 
front of the posterior end of the retroar- 
ticular process. It is fairly thick and over- 
laps the lateral aspect of the articular. 
More anteriorly, a large reflected lamina 
(la.re) emerges from the ventrolateral 
margin of the angular rod and extends 
posteroventrally. It is fairly wide antero- 
posteriorly and only slightly curved back- 
ward. The medial surface of the broad 
proximal base of the lamina is excavated. 
Anterior to the reflected lamina the an- 
gular continues as a tapering rod (MCZ 
8812, MNA V3141). 

HYOID APPARATUS 

A number of disarticulated elements 
found in the matrix behind the dentaries 
of MCZ 8812 are clearly referable to the 
hyoid apparatus. Virtually nothing has 
been reported in the literature about this 
feature in non-mammalian synapsids. A 

few hyoidal bones are known in dicyno- 
donts (Cluver, 1971), and caseid pelyco- 
saurs have a well-developed hyoid appa- 
ratus (Olson, 1968: 246; Sigogneau-Russell 
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Figure 17. Hyoid elements of Kayentatherium wellesi, MCZ 8812. A) element from the (?) second branchial arch. B) basihyal 

element. Broken line indicates inferred midline. 

and Russell, 1974: fig. 13). Rod-like hyoid 
elements are not uncommon in the gale- 
saurids Galesaurus and Thrinaxodon 
(Hopson, personal communication). Iden- 
tification of the slightly distorted elements 
in MCZ 8812 is difficult owing to the lack 
of extant analogues. They appear to be 
most similar in shape to the hyoid ele- 
ments in modern turtles (Gaupp, 1905: 
figs. 38-40). 

The first type of element, represented 
by bones from opposite sides, may reason- 
ably be interpreted as a copula hyoidei. 
Fusion of the copulae in mammals pro- 
duces the basihyal. The element (Fig. 17B) 
bears a prominent posterolateral process 

with a terminal facet (f.cb 1) and, pos- 
teromedially, a distinctly off-set second 
facet (f.cb 2). If it is indeed a copula, these 
cup-shaped facets presumably were for 
articulation with elements of the branchi- 

al arches 1 and 2, respectively, based on 
the condition in living amniotes (Gaupp, 
1905). The dorsal surface of the median 
plate is thin and transversely concave. The 
bone forms a short anterolateral process, 
possibly for contact with a ceratohyal. 

A second type of hyoidal element is an 
elongate, curved rod. It bears a cup-shaped 
facet at one end and is flattened at the 
other. It almost certainly represents a first 
ceratobranchial. There is also a shorter, 
straight bony rod with obliquely inclined 
facets at either end. 

A fourth type of hyoidal element is rep- 
resented by a thin rhomboidal bone. It 
bears two facets at one end and a smaller 
terminal one at the other end (Fig. 17A). 
One of its surfaces is distinctly concave 
transversely. I have not found any com- 
parable element in another tetrapod. The 
bone in question may represent a segment 
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of the second branchial arch, homologous 
to the mammalian cartilago thyroidea. 

DENTITION 

Upper incisors. Both immature and 
adult specimens of Kayentatherium have 
but a single incisor in each premaxilla. This 
deeply rooted tooth is greatly enlarged, 
robust, and often recurved. It corresponds 
to the second upper incisor in Dinnebi- 
todon and other Tritylodontidae. The 
enamel covering is very thin and appar- 
ently restricted to the apical portion of the 
crown. The long root forms an anteropos- 
teriorly elongate oval in transverse sec- 
tion. A very extensive lingual wear facet 
was formed by contact with the buccal 
edge of the enlarged lower incisor. As in 
Oligokyphus (Kiihne, 1956: 87), the cor- 
responding wear on the lower incisor is 
extraordinarily slight. Deep oblique 
grooves have been cut by the lower inci- 
sors into the lingual faces of the enlarged 
second upper incisors in one specimen re- 
ferable to Dinnebitodon (MCZ 8836). Al- 
though it is poorly defined in MCZ 8812, 
a second facet cuts away the anterior as- 

pect of the tip of the upper incisor (Fig. 
8). 

Lower incisors. Typically a single en- 
larged lower incisor is held in each den- 
tary in both Dinnebitodon and Kayen- 
tatherium. A second, much smaller incisor 
is developed only in one specimen of Din- 
nebitodon (MCZ 8831). The tusk-like 
lower incisor is distinctly procumbent and 
converges distally to meet its fellow (MCZ 
8812; Fig. 8). The thin covering of enamel 
appears to be restricted to the antero- 
buccal aspect of the tip of the crown. The 
cutting edges are sharp. The lingual as- 
pect of the apical region is flat and the 
posterior face is gently concave. 

Upper postcanine teeth. The quadran- 
gular crown of each upper cheek-tooth is 
divided into three anteroposterior rows of 
cusps by two longitudinal furrows (Figs. 
18A, 19A). It is (buccolingually) wider 
than long. The ratio of crown width to 
crown length, measured on a sample of 
undistorted teeth, ranges from 1.04 to 1.14 
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and is comparable to that of most other 
Tritylodontidae except Oligokyphus, D. 
M. Kermack’s (1982) comment to the con- 
trary notwithstanding. 

The cusps of the median row are sym- 
metrically crescentic but those of the buc- 
cal and lingual rows are variously asym- 
metrically so. All crescents open forward 
and are buccolingually compressed. The 
buccal row is always shorter than the oth- 
er two rows and has only two principal 
cusps. The medial wing on the anterior 
cusp extends further anteriorly than does 
the lateral one. The large posterior cusp, 
the tallest one on the entire tooth, sends a 
distinct posteromedial crest that extends 
into the groove and is more prominent 
than the lateral one. The median row has 
three cusps, which increase in size from 
front to back. The wings of the second 
cusp envelop much of the preceding cusp, 
which is distinctly smaller and often has 
an irregular, wrinkled face (MCZ 8842). 
Its small size led D. M. Kermack (1982) 
to call it an accessory cusp; however, this 
term is only meaningful when it is also 
applied to the equally small anteromedian 
cusp in other Tritylodontidae such as Tri- 
tylodon. Two crests extend from the apex 
of the very large posteromedian cusp to 
the posterior ends of the outer and inner 
furrows, respectively. They form poste- 
rior cingula together with ridges from the 
posterobuccal and posterolingual cusps, 
respectively. 

The upper cheek-teeth of Dinnebito- 
don amarali have two asymmetrically 
crescentic lingual cusps, the anterior one 
of which is smaller than the posterior one 
(Sues, 1986a; Fig. 20). The posterolingual 
cusp sends a crest from its apex to the 
posterior end of the inner furrow. Kay- 
entatherium wellesi has upper postcanine 
teeth with three lingual cusps (Fig. 18A). 
D. M. Kermack’s (1982: 7) report of only 
two lingual cusps is based on the inade- 
quately preserved and prepared type- 
specimen, and slight additional cleaning 
of the ultimate cheek-tooth in the left 
maxilla revealed the same configuration 
as described here (Sues, 1986b). The an- 
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teriormost lingual cusp is the smallest and 
often forms a mere ridge, extending 
obliquely to the anterior terminus of the 
inner furrow. It is completely embraced 
bucally by the wing of the large, distinctly 
asymmetrical second cusp. The latter cusp 
sends a posteromedial ridge to the lingual 
margin of the crown. The posteriormost 
cusp is smaller than its predecessor and its 
anterior face is less asymmetrical. It has a 
triangular outline in occlusal view and 
sends a distinct crest to the posterior ter- 
minus of the inner furrow. 

Accessory cuspules are present on new- 
ly erupted and moderately worn teeth of 
both Dinnebitodon and Kayentatherium, 
especially near the anterior end of the 
buccal row of cusps (Figs. 18A, 20). These 
cuspules form distinct swellings on the lat- 
eral wing of the anterobuccal cusp and 
the medial wing of the anterolingual cusp. 
In some cases they are delimited by mere 
nicks in these crests. Butler (1939: 516) has 
noted similar cuspules on upper postca- 
nine teeth in Tritylodon. 

Two fairly slender posterior roots are 
arranged in a transverse row. Anteriorly, 
three roots are joined immediately below 
the level of the crown into a single trans- 
verse structure but they are distinct with- 
in the alveoli. The median root is the larg- 
est and projects well in front of the anterior 
margin of the extraalveolar portion of the 
tooth as in Tritylodon (Simpson, 1928: 17) 
and fits tightly against the posterior face 
of the preceding tooth. 

Lower postcanine teeth. The crown of 
each lower cheek-tooth is divided into two 
anteroposterior rows of cusps by a deep 
longitudinal groove (Figs. 18B, 19B). It is 
always longer than wide. Each row has 
two principal, symmetrically crescentic 
cusps. The crescents open backwards. The 
anterior cusp in each row is larger than 
the posterior one. A distinct cuspule is sit- 
uated on the concave posterior face of each 
posterior principal cusp; these cuspules are 
also apparent in D. M. Kermack’s illustra- 
tions (1982: figs. 8B, 9B) even though that 
author denies their existence. A ridge-like 
accessory cuspule is also developed on the 
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convex anterior aspect of the tall anterior 
cusps. 

The teeth have two transverse roots. The 
anterior root has approximately a figure- 
eight shape in transverse section and the 
posterior root is more rounded. 

Ontogenetic changes in the dentition. 
The available sample of complete or near- 
ly complete dentitions for both Dinnebi- 
todon and Kayentatherium is small. 
Metrical comparisons of the teeth are fre- 
quently not feasible because of fracturing 
and distortion of the tooth crowns. There- 
fore, only some qualitative remarks about 
the mode of tooth replacement can be 
made at present. 

Replacement of the upper incisors ap- 
pears to be restricted to smaller, immature 
specimens in both Kayentatherium and 
Dinnebitodon. One specimen of the for- 
mer, MCZ 8811, with an estimated skull 
length of about 13.5 cm (measured along 
ventral aspect), shows erupting teeth in 
crypts just posteromedial to the upper in- 
cisor (I?r, Fig. 6). Larger individuals of 
this genus such as MCZ 8812, with a skull 
length of about 26 cm, and MNA V3141 
do not display replacement of incisors. One 
small specimen of Dinnebitodon (MCZ 
8830) has an erupting incisor postero- 
medial to the right second upper incisor 
whereas the larger MNA V3222, the ho- 

lotype of D. amarali, again shows no in- 
cisor replacement. 

The number of postcanine teeth in- 
creases slightly during ontogeny. Teeth are 
lost in front and new teeth are added at 
the posterior end of the tooth row as the 
jaw grows, much as in other Tritylodon- 
toidea (Crompton, 1955: 649). The num- 
ber of postcanine teeth in the Mid-Triassic 
tritylodontoid Scalenodon increases from 
five in the smallest known specimen to 
eleven in the largest (Crompton, 1955: fig. 
12). The number of postcanines in the up- 
per and lower jaws of Kayentatherium in- 
creases from five (USNM 317208 and 
UCMP 83671) to seven (MCZ 8812). In 
Dinnebitodon, it increases from four 
(MCZ 8830) to five (MNA V3222). (The 
discovery of further ontogenetic stages 
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Figure 19. Wear on the right first and second upper postcanines (A) and on the right fourth lower postcanine (B) of Kayen- 
tatherium wellesi. Stippling indicates wear on the enamel, oblique hatching exposed dentine. 
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Figure 20. Right maxillary tooth row of Dinnebitodon ama- 
rali, MNA V3222 (holotype), in occlusal view. Hatching de- 
notes darnaged areas. 
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may, of course, further increase these 
ranges.) The posteriormost cheek-tooth is 
never fully erupted. The buccolingual 
width of the postcanine teeth increases 
progressively in immature specimens 
(MCZ 8811) but in the largest known in- 
dividuals (MCZ 8812) the posterior teeth 
begin to decrease in width. A similar on- 
togenetic change has also been observed 
in Bienotherium (Young, 1947: 553) and 
Oligokyphus (Kiihne, 1956: 76) as well as 
in more primitive Tritylodontoidea such 
as Scalenodon (Crompton, 1955: 651). 

As noted previously, new teeth were 
added at the back of the tooth row while 
teeth were lost in front. Toward the an- 
terior end of the tooth row in MCZ 8811 
and 8812, the roots of the cheek-teeth be- 
come progressively more exposed through 
resorption of the surrounding alveolar 
bone. In none of the currently available 
specimens did I observe an empty alveo- 
lus anterior to the first functional postca- 
nine tooth but such alveoli do occur in 
Oligokyphus (Kiihne, 1956: pl. 2, fig. 3). 
Apparently the tooth was shed with its 
roots virtually intact and then the alveolus 
was very quickly filled with bone (Kiihne, 
1956: 69). This loss of anterior teeth par- 
tially contributed to an ontogenetic in- 
crease in the relative length of the diaste- 
ma. New lower postcanine teeth were 
formed in a posterior extension of the 
tooth-bearing part of the dentary medial 
to the coronoid process (c.r.t, Fig. 13B). 
The bone surrounding the new teeth was 
thin, much as that around the replace- 
ment teeth in the maxilla. The crowns of 
newly erupted lower postcanines initially 
are inclined lingually (MCZ 8837) but they 
increasingly turn buccally and anteriorly 
further forward along the tooth row. The 
postcanine teeth also become more tightly 
appressed against one another anteriorly. 

JAW MUSCULATURE 

Crompton (1963) and Barghusen (1968) 
both have attempted detailed reconstruc- 
tions of the adductor jaw musculature in 
advanced non-mammalian synapsids. 
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Figure 21. 

Their considerations form the foundation 
for the following interpretation of the 
origins and insertions of these muscles in 
Kayentatherium (Fig. 21). 

M. masseter. The masseteric fossa on 
the dentary is very large and is continuous 
over the entire lateral surface of the as- 
cending ramus of the dentary. It is par- 
tially divided by a lateral ridge (masseter- 
ic ridge of Kiihne, 1956) into a larger 
dorsal portion on the prominent coronoid 
process and a smaller ventral portion. The 
lateral and medial ridges on the ascending 
ramus have been interpreted by Cromp- 
ton (1963: 719) as structural reinforce- 
ments against bending and shearing forces 
related to muscular contraction. A distinct 
change in surface topography occurs at 
the anterior terminus of the masseteric 
fossa from the floor of the fossa to the 
convex lateral aspect of the tooth-bearing 
portion of the dentary, much as on mam- 
malian mandibles. 
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Diagrammatic reconstruction of the action lines for the adductor jaw muscles in Kayentatherium wellesi. Skull 

outline from MCZ 8812. Right lateral view. 

The deep masseter (pars profundus, 
DM) presumably inserted on the lateral 
surface of the coronoid process and formed 
a major component of the masseter com- 

plex. The superficial masseter (pars super- 
ficialis, SM) probably arose from the ven- 
tral aspect of the anterior root of the 
zygoma whereas the pars profundus arose 
along the medial face and the ventral 
margin of the deep zygoma behind the 
orbit. The anterior zygomatic root bears a 
prominent ventral ridge below the orbit. 
The peculiar articulation between the ju- 
gal and maxilla in the Tritylodontidae, 
well-illustrated in Oligokyphus by Ktihne 
(1956: fig. 6), suggests considerable tensile 
forces produced by a_ posteroventrally 
pulling superficial masseter with a con- 
centrated tendinous attachment. A com- 
parable tenon-and-mortise sutural pattern 
has been noted in extant suids by Herring 
(1972: fig. 8). The long oblique suture be- 
tween the jugal and squamosal may be 
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correlated with the action of the deep 
masseter extending more or less perpen- 
dicular to it. The superficial masseter 
inserted on the angle of the dentary as is 
attested by distinct striations along the 
ventrolateral margin of the angle in MCZ 
8812 (i.m, Fig. 12). Therefore, I consider 
the angle of the tritylodontid dentary 
homologous to the angular process in the- 
rian mammals, contrary to a recent sug- 

gestion by Jenkins et al. (1983: 1234) that 
this process in non-mammalian synapsids 
and non-therian mammals should be called 
a pseudangular process, as first suggested 
by Patterson and Olson (1961). I believe 
that the “pseudangular process” in Din- 
netherium (Jenkins et al., 1983: fig. 1f-g) 
is actually homologous with the angle of 
the therian dentary and that the ‘angular 
process” is autapomorphous. It is apparent 
from examination of MCZ 20870, a well- 
preserved right dentary of Dinnetherium, 
that the “angular process” is produced by 
downward growth of the lateral ridge of 
the articular process. “Fusion” of this pro- 
cess with the “pseudangular process” could 
have produced the condition in the Mul- 
tituberculata, Symmetrodonta, and_ Tri- 
conodonta (Simpson, 1928: figs. 9, 19) 
where the ventral margin of the dentary 
is continuous from symphysis to condyle. 
Pars superficialis of M. masseter in trityl- 
odontids had an anterodorsal orientation 
of its fibers, presumably close to the ver- 
tical plane, whereas pars profundus (seu 
zygomatico-mandibularis) must have had 
a more posterodorsal course of its fibers. 

M. temporalis. The well-developed 
sagittal and lambdoidal crests defining the 
perimeter of the temporal fossa provide 
suggestive evidence for the presence of a 
temporal aponeurosis that superficially 
covered the fossa (Barghusen, 1968: 27). 
Aside from serving as an area of origin for 
part of M. temporalis, this fascia probably 
also aided the zygomatic arch in resisting 
tensile forces produced by M. masseter, as 
has been experimentally demonstrated in 
mammals by Eisenberg and Brodie (1965). 

As in mammals, most of the posterior 
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temporalis fibers (PT) probably originated 
from the expanded posterodorsal portion 
of the temporal fossa, the sagittal and 
lambdoidal crests, and the overlying tem- 
poral fascia. The main axis of the muscle 
extended in a nearly horizontal plane. Its 
fibers must have exercised a strong pos- 
teriorly to posteromedially directed pull 
in the direction of the posterior V-shaped 
notch in the squamosal. The distinctly 
hook-shaped posterodorsal extremity of the 
coronoid process presumably formed 
within the joint tendinous insertion of the 
posterior temporalis fibers. The anterior 
temporalis (AT) probably originated from 
the well-ossified lateral wall of the brain- 
case, especially from the extensive area 
behind the orbital fissure. It apparently 
broadly inserted on the medial aspect of 
the ascending ramus of the dentary above 
the medial ridge. A distinct pocket is 
formed by the excavated posterior face of 
the coronoid bone and the adjacent sur- 
face of the dentary (MCZ 8811; i.m.t, Fig. 
13B). As restored, the fibers of the anterior 
temporalis have a posterodorsal orienta- 
tion. 

M. pterygoideus. A tubercle on the me- 
dial aspect of the articular complex an- 
teromedial to the facet for the quadrate 
trochlea has been interpreted by Kiihne 
(1956: 38) as the site of insertion for a slip 
of the medial (internal) pterygoideus mus- 
cle, which is presumably homologous to 
the mammalian M. tensor tympani. This 
muscle might have originated from the 
distinct posterolateral flange along the 
posterior ramus of the pterygoid. Cromp- 
ton (1963: fig. 7, “‘i.i-p.’”) believed that an 
internal pterygoideus inserted on the me- 
dial face of the angle of the dentary. 
Bramble (1978: 294) has rejected that sug- 
gestion and instead suggested that a di- 
gastric-like muscle inserted at that site; I 
am not convinced by the arguments in 
support of his reconstruction. 

The existence of a lateral (external) 
pterygoideus muscle (EP) can be hypoth- 
esized on functional grounds. None of the 
previously discussed jaw muscles has a sig- 
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nificant protractive vector component. A 

possible site of insertion is the smooth me- 
dial surface of the articular process of the 
dentary, as first indicated by Crompton 
(19632 hen7,. ie. p. »: 

No direct osteological evidence exists for 
the presence of a depressor mandibulae 
muscle, which was inferred by Allin 
(1975). There is no trace of such a muscle 
during the ontogenetic development of 
modern mammals (Presley, 1984: 187), 
and M. depressor mandibulae may well 
prove to be a uniquely sauropsid feature. 
Jaw opening in both primitive and ad- 
vanced synapsids could have simply been 
accomplished by hyoid muscles, and M. 
digastricus may only occur in therian 
mammals. Experimental evidence sug- 
gests that M. detrahens, long considered 
the monotreme equivalent of the therian 
digastric muscle, is not involved in jaw- 
opening in at least Tachyglossus (Cromp- 
ton, personal communication). 

FUNCTIONAL CRANIOLOGY 

The masticatory apparatus of trityl- 
odontid synapsids has undergone consid- 
erable structural modification relative to 
that in related non-mammalian synapsids. 
Recent experimental studies on mamma- 
lian mastication provide a framework 
within which certain features of the tri- 
tylodontid skull and dentition can be in- 
terpreted in functional terms. 

Masticatory apparatus. The much en- 
larged incisors were clearly not adapted 
for gnawing or substantial incisive biting. 
The amount of wear, especially on the 
procumbent lower incisors, is surprisingly 
small. They probably served in seizing and 
holding plant material that then was torn 
off its substrate mainly by the power of 
the neck musculature, as commonly in 
mammalian herbivores (Weijs and Dan- 
tuma, 1975: 23). This would have limited 
the amount of bite force necessary and is 
consistent with other inferences concern- 
ing the function of the jaw joint. The well- 
developed tongue (judging from the hyoid 
skeleton and the well-developed diaste- 
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ma) probably aided in the gathering and, 
along with muscular cheeks (inferred from 
the arrangement of the maxillofacial fo- 
ramina and from the inset tooth rows), in 
subsequent oral manipulation of the food. 
The wear facet on the anterior aspect of 
the tip of the enlarged upper incisor ap- 
pears to be the result of contact with the 
substrate during rooting or other foraging 
activities. 

During occlusion of the upper and low- 
er postcanine teeth, the two rows of lower 
cusps fit between the three rows of upper 
cusps. Wear facets are developed on the 
sides of all cusps (Fig. 19) except for the 
buccal sides of the buccal cusps and the 
lingual sides of the lingual cusps on the 
upper teeth. These attritional facets are 
oriented nearly vertically and have a pol- 
ished appearance. Examination at higher 
magnification, however, reveals the pres- 
ence of parallel sets of anteroposteriorly 
extending microstriae, which indicate 
unidirectional, horizontal jaw movements. 
The anterior crests of the upper cusps and 
the posterior crests of the lower cusps can 
be viewed as a multiple cutting mecha- 
nism (Crompton, 1972: 61). In rodents 
such as Rattus the mandible is drawn for- 
ward during mastication; the crests on the 
upper molars are concave posteriorly and 
those on the lower teeth concave anterior- 
ly (Rensberger, 1973: 522). As the recip- 
rocally concave leading cutting edges 
meet, they enclose an ovoid space, the size 
of which progressively decreases during 
dynamic occlusion. This reversal of cur- 
vature in occluding teeth limits the area 
of tooth-to-tooth contact and maximizes 
occlusal pressure at the contacts at any 
given instant in time. Because the curves 
are usually concave in the direction of rel- 
ative motion a posteriorly directed move- 
ment of the mandible can be inferred for 
tritylodontids, much as in multitubercu- 
lates (Krause, 1982: 273). During dynamic 
occlusion, a lower tooth initially makes 
contact with an upper tooth one position 
further anteriorly and then, during man- 
dibular retraction, the lower tooth comes 



256 

into occlusal contact with a second upper 
tooth (Crompton, 1972: fig. 13L). Because 
of the complex nature of the occlusal 
plane, produced by differences in axial 
tilting of the individual teeth along the 
jaws (see above), the postcanine teeth did 
not occlude simultaneously. This would 
have increased the bite force across indi- 
vidual teeth as they sequentially came into 
occlusion. Significant transverse move- 
ments of the mandible would have been 
suppressed by the occlusal relationships of 
the greatly enlarged incisors and of the 
postcanine teeth as well as by the contact 
with the robust lateral flanges of the 
pterygoid. The commonly observed apical 
pitting on the cusps can be related to the 
initial puncture-crushing action when the 
food bolus was crushed between the tips 
of the opposing teeth as the lower teeth 
moved upward. This wear quickly per- 
forated the enamel. Relatively more rap- 
idly wearing dentine was exposed (Fig. 
19A), and these “windows” in the apical 
enamel quickly spread along the crests 
with continuing wear. The slightly raised 
edges of worn enamel enclosing the win- 
dows (Broili and Schréder, 1936: fig. 1) 
formed additional edges for shredding 
during dynamic occlusion. As the cusps 
were worn down, the areas for tooth-to- 
tooth contact increased and, consequent- 
ly, occlusal pressures at the contacts de- 
creased. 

Tritylodontidae exhibit isognathy, with 
simultaneous occlusion on both sides, much 
as in certain more primitive Tritylodon- 
toidea (Crompton, 1972: 67). Bilateral 
mastication is advantageous as it doubles 
the effective surface area for mastication 
and because considerable occlusal pres- 
sure can be maintained by the simulta- 
neous action of the jaw muscles on both 
sides of the head (Weijs and Dantuma, 
1975: 24). The unfused symphysis in tri- 
tylodontids indicates relatively little trans- 
fer of force from the working to the re- 
spective balancing side of the mandible. 
Mobility at the symphysis is essential for 
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independent and simultaneous rotation of 
the dentaries to align properly the oppos- 
ing postcanine teeth as they sequentially 
come into occlusion. The quadrate was ca- 
pable of the prerequisite rotation about its 
long axis. 

The articular facet for the trochlea of 
the quadrate is much inclined anterome- 
dially relative to the long axis of the ar- 
ticular rod. In more primitive tritylodon- 
toids such as Diademodon (Grine, 1977: 
fig. 13), the facet has a more transverse 
orientation. No accessory jaw articulation 
is developed between the squamosal and 
surangular in Kayentatherium nor is there 
a contact between squamosal and dentary, 
contra Fourie (1968). These structural de- 
tails are consistent with the inferred pro- 
palinal pattern of jaw motion. Allin (per- 
sonal communication) has suggested the 
existence of a syndesmotic connection be- 
tween the jugal and the lateral ridge on 
the dentary but I find no markings on the 
respective bony surfaces in support of his 
restoration. 

The principal function of the well-de- 
veloped adductor jaw musculature was el- 
evation and retraction of the mandible. 
By virtue of its horizontal to posteroven- 
tral fiber orientation, the posterior tem- 
poralis can be hypothesized as the prin- 
cipal retractor of the lower jaw. The 
functional importance of this muscle may 
account for the extension of the temporal 
fossa behind and below the coronoid pro- 
cess of the dentary. The relatively sub- 
stantial increase in the height of the cor- 
onoid process, relative to the condition in 
Thrinaxodon, provided the posterior tem- 
poralis with a much increased moment 
arm about the jaw joint (DeMar and Barg- 
husen, 1973). The anterior temporalis and 
the masseter muscles presumably acted as 
elevators of the mandible. The recon- 
structed course of the superficial masseter 
would indicate that a large gape could not 
be achieved. Protraction of the mandible 
during the opening phase must have been 
produced by the lateral pterygoids as none 
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of the other jaw muscles had a significant 
anteriorly directed vector component for 
this purpose. 

Like that of other advanced non-mam- 
malian synapsids, the tritylodontid mas- 
ticatory apparatus features both a consid- 
erable development of the adductor jaw 
muscles ensheathing the coronoid process 
of the dentary and a set of greatly re- 
duced accessory jaw bones. The joint be- 
tween the articular and quadrate in tri- 
tylodontid synapsids is especially infirm 
and devoid of structural reinforcements 
against stresses produced by the jaw mus- 
cles. Crompton (1963) first emphasized this 
apparent enigma. He suggested the pos- 
sibility of eliminating such stresses both at 
the jaw articulation and at the contact be- 
tween the dentary and postdentary bones 
by a coupling of an anterodorsally aligned 
superficial masseter with a more or less 
horizontal temporalis muscle situated well 
above the jaw joint. These two muscles 
would produce a net reaction in the bite 
across the posterior cheek-teeth while 
leaving the jaw joint virtually unloaded. 
Tritylodontid synapsids closely approach 
this paradigm in the reconstructed ar- 
rangement of their adductor jaw muscu- 
lature (Fig. 21). Building on recent exper- 
imental work on mammalian jaw function, 
Crompton and Hylander (1986) have ar- 
gued that bilateral mastication was of cru- 
cial importance in minimizing the reac- 
tion forces at the jaw articulation. 
Hylander (1979) and Weijs (1980) have 
shown in a number of extant mammals 
that the balancing (or contralateral) jaw 
joint is loaded more than the working (or 
ipsilateral) joint during unilateral masti- 
cation. Bilateral mastication with simul- 
taneous action of the jaw muscles on both 
sides, therefore, would reduce the respec- 
tive loading at each jaw joint. During uni- 
lateral mastication the jaw joint on the 
working side would have been subjected 
to significant tensile forces during unilat- 
eral mastication. In terms of the bifulcral 
model of jaw function proposed by Bram- 
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ble (1978), the posterior temporalis mus- 
cle would have acted to put the jaw joint 
under tension. Both the masseter and an- 
terior temporalis muscles would produce 
compressive loadings at the jaw articula- 
tion and, in a force coupling, would coun- 
teract the downwardly directed rotational 
force produced by the posterior tempora- 
lis. The incisor region was dominated by 
the superficial masseter, and during sig- 
nificant incisor loading the jaw joints 
would have been subjected to compres- 
sion. As argued above, such large incisal 
bite forces were probably not required. 

Other cranial features. It is instructive 
to consider briefly the distribution and de- 
gree of interdigitation of cranial sutures 
because they reflect both the direction and 
relative amount of stress affecting specific 
regions of the skull (Herring, 1972). The 
circumlacrimal region of the skull shows 
particularly complex sutures because it 
played an important role in the transmis- 
sion of forces from mastication as well as 
from the pull of the superficial masseter. 
The extensively developed secondary bony 
palate has markedly interdigitated trans- 
verse sutures between the premaxillae and 
maxillae and the maxillae and palatines. 
The areas on either side of the mid-line 
sutures of the component elements are 
raised to form a torus. This reinforcement 
of the mid-palatal sutures is consistent with 
Tatarinov’s (1963) view that the second- 
ary palate formed a structural cross-brace 
within the cranial framework, in addition 
to separating the nasal passage from the 
oral cavity. Generally, the sutures that ex- 
tend more or less perpendicular to the 
mid-line of the skull are distinctly inter- 
digitated. The lateral walls of the brain- 
case and the zygomatic arches must have 
been subjected to considerable tensile 
stresses produced by the contraction of the 
powerful jaw musculature. As noted above, 
the temporal fascia may have been im- 
portant in aiding the zygoma in resisting 
tensile forces produced by the masseter 
muscles. The temporalis musculature, 
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much of which arose along the ectocranial 
crests, must have exerted considerable 
tensile forces on the wall of the braincase. 
This may well be reflected by the exten- 
sive ossification of this region, including 
the formation of considerable squamous 
extensions of both the prootic and epipter- 
ygoid. Various primitively extracranial 
vessels have been partially or completely 
enclosed in bone (V. capitis lateralis, ves- 
sels of the “‘sinus canal’), presumably to 
protect them from the effects of muscular 
contraction. 

The prominent maxillary sinuses and 
the large spaces ventrolateral to the brain 
may at least in part represent “void” 
chambers, which could have served to 
lighten the massive skull. 

Tritylodontid synapsids exhibit numer- 
ous cranial features that are also found in 
extant herbivorous mammals (DuBrul, 
1977): 

-shortening, deepening, and (in some 
cases) considerable broadening of the 
skull, 

—deep zygomatic arch; 
-jaw joint placed well above the level of 
the upper tooth row; 

—prominent diastema between incisors and 
cheek-teeth; 

—absence of canines; 
—posterior cheek-teeth placed well back; 
-origin of masseter muscles placed for- 
ward, 

-dentary with tall ascending ramus. 

The placement of the jaw joint well above 
the level of the occlusal plane, the for- 
ward shift of the masseter origin, and the 
posterior extension of the cheek-tooth row 
all serve to increase the mechanical effi- 
ciency of the jaw musculature and, there- 
fore, the bite force across the posterior 
portion of the tooth row. Tritylodontids 
differ from mammalian herbivores in 
having a much expanded temporal fossa 
and a tall coronoid process. These differ- 
ences can be related to the selective elab- 
oration in the former of the temporalis 
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musculature that produced the posteriorly 
directed power stroke. 

Hearing. The pronounced reduction in 
the size of the accessory jaw bones and the 
diminutive quadrate suggests that their 
function as elements of the jaw suspenso- 
rium was no longer their primary role. The 
detailed, point-by-point similarity be- 
tween the postdentary bones of Bienothe- 
rium and the middle ear ossicles of mono- 
tremes was noted by Hopson (1966: 445). 
The articular with its recurved retro- 
articular process is directly comparable to 
the embryonic mammalian malleus with 
its recurved manubrium mallei (Fig. 23). 
Presley (1984: 189) expressed doubts con- 
cerning a strict homology between the 
retroarticular process of advanced non- 
mammalian synapsids and the manu- 
brium mallei in modern mammals but his 
assessment was based, at least in part, on 
the inadequacy of preservation in previ- 

ously published examples of the former 
feature. The similarity between the trityl- 
odontid quadrate and the mammalian in- 
cus is not readily apparent at first glance 
but Hopson has argued that the peg-like 
posterodorsal process of the former can be 
compared to the crus brevis incudis. The 
crus longus incudis, to which the distal end 
of the stapes attaches, can be homologized 
with the posteromedially directed stape- 
dial process of the tritylodontid quadrate. 
The postdentary bony rod formed an axis 
of rotation about which the lever arm of 
the retroarticular process could pivot 
(Hopson, 1966: fig. 8). Furthermore, the 
contact between the stapes and quadrate 
lies behind and below the axis of rotation 
of the quadrate, thereby creating a lever 
arm for that bone. This situation is di- 
rectly comparable to the lever system of 
the mammalian auditory ossicles (Hopson, 
1966: fig. 7). The quadrate pivoted about 
its point of attachment on the crista pa- 
rotica as does the monotreme incus 
(Fleischer, 1973: 141). 

Following Parrington (1946), Hopson 
(1966: fig. 6) assumed the existence of a 
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Figure 22. Diagram to illustrate the topographic relationships of the tympanic membrane (oblique hatching), external auditory 
meatus (arrow line), and associated bony features in Kayeniatherium wellesi. Outline of skull based on MCZ 8812. 

small post-quadratic tympanic mem- 
brane, based on the postulated course of 
the external auditory meatus and the al- 
leged presence of an extrastapedial pro- 
cess. Allin (1975) demonstrated that there 
is no good evidence in support of this res- 
toration. Indeed, as he and, more recently, 
Kermack et al. (1981: 112) have argued, 

such a tympanum would be extremely in- 
efficient in receiving air-borne sound be- 
cause its area would have been tiny rela- 
tive to that of the fenestra ovalis. Allin 
instead postulated the existence of a tym- 
panic membrane attached to the reflected 
lamina of the angular and to the retroar- 
ticular process. He hypothesized a con- 
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Figure 23. Outline drawings of the lower jaw, Meckel’s cartilage, and associated structures in a rabbit embryo (greatest length: 
45 mm), based on a model prepared by E. Gaupp. A) medial view. B) lateral view. 

Abbreviations: ch.t, chorda tympani (VII); D, dentary; Ety, ectotympanic; ‘'Go,”’ ‘‘gonial’’ ossification; Inc, incus; Ma, malleus; 
ma.m, manubrium mallei; M.c, Meckel’s cartilage; 0.z, ossified zone; St, stapes. Compare with Figure 22. 

ducting chain consisting of angular, artic- 
ular, quadrate and stapes. Tympanic 
vibrations would produce a force acting 
on the distal extremity of the retroarticu- 
lar process, initiating small rotational 
movements about its long axis that were 
transmitted to the quadrate. The quadrate 
would rotate slightly about its long axis 
and thereby activate the stapes. Angular 
and articular complex presumably vibrat- 
ed as a unit, much as in monotremes (Ait- 

kin and Johnstone, 1972: 247). Because of 
its stiffness and and mass this system of 

auditory ossicles would still be rather in- 
efficient and probably worked effectively 
only at frequencies below one kilohertz. 
Indirect sound conduction from the sub- 
strate via the snout and hyoid apparatus 
may have been significant in addition, 
particularly if the hyoid arch supported 
the tympanic membrane _ posteriorly 
(Presley, 1984: fig. 1). The external audi- 
tory meatus, lodged in the squamosal sul- 
cus, presumably carried on forward and 
below from the ventral termination of the 
bony sulcus (Presley, 1977; Fig. 22). 
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Figure 24. Skull of Kayentatherium wellesi, USNM 317203, reconstructed in right lateral view. 

If the above restoration of the auditory 
complex is accurate, the tritylodontid sys- 
tem of sound transmission had developed 
a level of organization directly compara- 
ble to that of the most primitive known 
mammals, as inferred by Kermack et al. 
(1981). 

POSSIBLE JUVENILE SPECIMENS 
AND RANGE IN SIZE 

Among the numerous remains of small 
specimens of Tritylodontidae from the 
Kayenta Formation, a few appear to rep- 
resent juvenile specimens of Dinnebito- 
don and Kayentatherium. Most of the 
other small tritylodontid remains are re- 
ferable to Oligokyphus on the basis of 
dental characters (Sues, 1985b). 
MCZ 8847, a right jugal and attached 

fragmentary maxilla with three postca- 
nine teeth, may represent an early onto- 

genetic stage of Dinnebitodon. Its maxi- 
mum length along the outer margin is 15 
mm. The postcanine teeth have two buc- 
cal, three median, and two lingual cusps 
(Sues, 1985b: fig. 5C). The anterolingual 

cusp is much smaller than its successor. 
The completely preserved jugal closely re- 
sembles that of Kayentatherium (MCZ 
8812, Fig. 1) in shape. The arrangement 
of cusps supports reference to Dinnebi- 

todon rather than to Oligokyphus (Sues, 
1985b). If correctly identified, MCZ 8847 
would represent the smallest known indi- 
vidual of that taxon. 

The upper postcanine tooth MCZ 8847 
and two still uncatalogued teeth (field- 
numbers AR81/152 and AR81/209) have 
two buccal, three median, and three lin- 
gual cusps and may be referable to 
Kayentatherium. 

The small dentaries MCZ 8845 and 
MCZ 8848 (Fig. 26A) have distinctly 
pointed angular processes and postcanine 
teeth with two principal cusps in each row. 
They are clearly different from the den- 
taries referred to Oligokyphus in these 
features (Sues, 1985b). MCZ 8848, a left 
dentary, is beautifully preserved. It holds 
two incisors, the anterior one of which is 
large and procumbent whereas the pos- 
terior one is smaller and less procumbent 
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Figure 25. Dinnebitodon amarali, MCZ 8830. A) contact between right maxilla, palatine, and premaxilla on the palate as pre- 
served. B) sutural contact between left jugal and maxilla in ventral view. 

than its predecessor. The coronoid process 
slopes backward and its height equals the 
distance from the ventral projection of the 
symphysis to the angular process. The ar- 
ticular process is proportionately large. 
MCZ 8845 and MCZ 8848 possibly rep- 
resent very young specimens of either 
Dinnebitodon or Kayentatherium. 

Two tiny dentaries, MCZ 8849 (length 
from symphysis to angle about 6 mm) and 
MNA V3241 (Fig. 26B) are probably the 
smallest known non-mammalian synapsid 
jaws. They already show all the structural 
features characteristic of tritylodontid 
jaws. MCZ 8849 holds a large procumbent 
incisor and two postcanine teeth. The an- 
terior cheek-tooth is raised well above the 
more posterior one and its anterolingual 
cusp is displaced forward relative to the 
anterobuccal cusp as on some teeth of Oli- 
gokyphus (Kiihne, 1956: 80). MCZ 8849 
and MNA V3241 represent extremely im- 

mature individuals, perhaps hatchlings. 
Their taxonomic affinities cannot be de- 
termined at present owing to the absence 
of clearly diagnostic features. 

One of the specimens described by D. 
M. Kermack (1982: 7) but not included in 
her hypodigm for Kayentatherium wellesi 
was a fragment of a very large dentary. 
Kermack left its taxonomic status uncer- 
tain because of the considerable size dif- 
ference to the holotype of K. wellesi 
(UCMP 83671). As Kermack herself not- 
ed, comparable size differences are found 
among modern crocodiles. The larger 
sample for Kayentatherium used in this 
study clearly demonstrates a range in skull 
length from about 80 mm (USNM 317208; 
Fig. 24) to about 260 mm (MCZ 8812; 
Fig. 1) without any structural differences 
of diagnostic significance. Dodson (1975: 
317) observed a range in skull length in a 
sample of 52 skulls of Alligator mississip- 



SKULL OF AMERICAN TRITYLODONTIDAE ° Sues 263 

Figure 26. Juvenile specimens of indeterminate Tritylodontidae from the Kayenta Formation. A) MCZ 8848, left dentary in 
lateral view, with associated (?) postdentary elements. B) MNA V3241, right dentary in medial view. 

piensis from 35.3 mm to 632 mm. Bieno- 
therium shows size differences compara- 
ble to Kayentatherium. Chow (1962) 
described two fragmentary maxillae of 
Bienotherium and (admittedly tentative- 
ly) referred them to a new species, B. 
magnum. He notes that the length of the 
upper tooth row (c. 76 mm) is ‘“‘almost 
twice that in Bienotherium yunnan- 
ense.” This difference in size is almost 
identical to that between specimens MCZ 
8811 and MCZ 8812 of Kayentatherium. 
Bienotherium magnum can, therefore, be 
synonymized with B. yunnanense. Hop- 
son and Kitching (1972) have reached 
similar conclusions concerning the syn- 
onymy of Likhoelia Ginsburg, 1961 and 
Tritylodontoideus Fourie, 1962 with Tri- 
tylodon Owen, 1884 from the Stormberg 
Group of southern Africa. Tritylodontid 
synapsids apparently had a typically “rep- 
tilian” pattern of more or less continuous 
growth throughout life. 

RELATIONSHIPS OF 
KAYENTATHERIUM AND 
DINNEBITODON 

The Tritylodontoidea sensu Hopson and 
Kitching (1972) are characterized by the 
possession of postcanine teeth with buc- 
colingually expanded crowns, which meet 
in complex occlusion, and by the deep 

dorsal emargination of the occipital por- 
tion of the squamosal (convergent with 
Chiniquodontidae). This represents a 
minimal definition of the group, which re- 
flects the paucity of comprehensive ana- 
tomical information concerning the ma- 
jority of advanced non-mammalian 
synapsids. Certain other diagnostic fea- 
tures listed by Hopson and Kitching (1972) 
are also found in Cynognathus, which 
Kemp (1979) placed as the sister-taxon of 
Diademodon. The Tritylodontidae Cope, 
1884 (including Bienotheriidae Young, 
1940) form a strictly monophyletic taxon, 
which can be defined by a set of derived 
craniodental features (Hopson and Kitch- 
ing, 1972; Sues, 1986b): 

-second upper and first lower incisors 
greatly enlarged; 

first lower incisor procumbent; 
—canines absent; 
—postcanine teeth with multiple roots; 
—upper postcanine teeth with three and 
lower postcanine teeth with two antero- 
posterior rows of crescent-shaped cusps; 

-prefrontal and postorbital (and postor- 
bital bar) absent; 

-articulation between quadrate and an- 
terior paroccipital process (crista paroti- 
ca) without contact between quadrate 
and squamosal (with the possible excep- 
tion of Oligokyphus). 
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Clark and Hopson (1985) and Sues 
(1986b) have reviewed the interrelation- 
ships of tritylodontid genera. Kayenta- 
therium most closely resembles Bienothe- 
rium Young, 1940 from the Lower Lufeng 
Series of Yunnan, China. It is distin- 
guished from the latter genus as well as 
from all other known Tritylodontidae by 
the presence of a single upper incisor, 
rather than two or three, in each premax- 
illa. Nearctylodon broomi Lewis, 1986 is 
clearly a junior synonym of Kayenta- 
therium wellesi D. M. Kermack, 1982, 
based on the presence of a single incisor 
in each premaxilla and the structure of 
the upper postcanine teeth (personal ob- 
servation). Further craniological compar- 
isons between Kayentatherium and Bie- 
notherium must await publication of 
Hopson’s monographic revision of the lat- 
ter genus. Certain differences in the upper 
postcanine teeth enumerated by D. M. 
Kermack (1982) are not valid (Sues, 
1986b). Dinnebitodon apparently belongs 
to a more advanced clade including Bie- 
notheroides Young, 1982 (upper Sha-Xi- 
Miao Formation, Sichuan, China) and Bo- 
catherium Clark and Hopson, 1985 (La 
Boca Formation, Mexico). Bienotheroides 
is either late Mid-Jurassic or early Late 
Jurassic in age but no reliable age estimate 
can as yet be offered for Bocatherium. 
Derived features shared by members of 
this clade, which probably also includes 
the poorly known Stereognathus Charles- 
worth, 1855 from the Middle Jurassic 
(Bathonian) of the British Isles (Hopson, 
personal communication), are (1) exclu- 
sion of the maxilla from the side of the 
face by the enlarged premaxilla and lac- 
rimal, (2) complete lateral overlap of the 
maxilla by the jugal (which extends down 
to the level of the upper tooth row), and 
(3) contact of the palatine and premaxilla 
on the palate, excluding the maxilla from 
participation in the formation of the sec- 
ondary bony palate (Sun, 1984; Clark and 
Hopson, 1985; Sues, 1986a,b). Character 
(3) is foreshadowed to some extent in ju- 
venile specimens of Kayentatherium 
(MCZ 8811, Fig. 6) where the premaxilla 
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extends back on the palate between the 
first upper postcanine teeth. Adult speci- 
mens (MCZ 8812, MNA V3141), however, 
are closely similar to Bienotherium in that 
the palatal suture between the premaxilla 
and maxilla is placed well anterior to the 
upper cheek-teeth. The genera of the 
Bienotheroides clade variously show re- 
duction in the number of cusps on the up- 
per postcanine teeth. The upper postca- 

nine teeth of Dinnebitodon can be 
distinguished from those of Bienothe- 
roides and Bocatherium by the presence 
of but two lingual cusps and from those 
of Stereognathus by the retention of three 
median cusps. 

APPENDIX 

Abbreviations Used in Figures 

An angular 
anterior 

articular 
M. temporalis, pars anterior 

a.l.pro anterior lamina of prootic 
aq. anterior facet on quadrate 
a.p.pr anterior paroccipital process 

(crista parotica) 
al.ps parasphenoid wing 
an.p angular process of dentary 
ar.c articular complex 
art.eo articular facet for exoccipital 
alge articular facet for quadrate 

trochlea 
art.p articular process of dentary 
art.pro articular facet for prootic 
Bo basioccipital 
Bs basisphenoid 
BUC buccal 
Co coronoid 
Co.o occipital condyle 
c.i.0 infraorbital canal 
c.i.o.] “lacrimal branch” of infraor- 

bital canal 
Cast crypt for replacement teeth 
c.sm canal in septomaxilla 
co.b boss for coronoid 
co.p coronoid process of dentary 
cr.sa sagittal crest 
D dentary 
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M. masseter, pars profundus 
dorsal 
depression for chiasma 
depression for sphenopalatine 
ganglion 
dorsal lamina of quadrate 
depression on epipterygoid 
depression for M. rectus capi- 
tis 

dorsal process of articular 
depression below processus in- 
trafenestralis 
dorsal process of premaxilla 
M. pterygoideus externus (seu 
lateralis) 
epipterygoid 
enamel covering 
frontal 
facet for ceratobranchial 
foramen for “lacrimal branch” 
of infraorbital canal 
foramen dentale 
incisive foramen 
exit for branch of infraorbital 
canal 
jugular foramen 
foramen in_ posterolateral 
flange 
maxillo-facial foramen 
masseteric fossa 
mental foramen 
orbitonasal foramen 
fenestra ovalis 
greater palatine foramen 
lesser palatine foramen 
posttemporal fenestra 

foramen pterygo-paroccipitale 
sphenopalatine foramen 
foramen for V. cerebralis me- 
dia 
facet on quadrate 
orbital fissure 
flange on pterygoid 
foramen 
foramen for chorda tympani 
lacrimal foramen 
posterior foramen in squamo- 
sal sulcus 
foramen in septomaxilla 
incisor 

“internal groove” on dentary 

insertion of superficial masse- 
ter muscle 
insertion of anterior temporal- 
is muscle 
internal narial opening 
interpterygoid vacuity 
jugal 
lacrimal 
lateral 
posterolateral flange of prootic 
lateral ridge on dentary 
reflected lamina of angular 
medial 
maxilla 
sulcus for external auditory 
meatus 

stapedial process of quadrate 
medial ridge on dentary 
maxillary recess 
nasal 
notch for dens 
nasopalatine crest 
orbitosphenoid 
posterior rim of retroarticular 
process 
parietal 
palatine 
postcanine tooth 
premaxilla 
posterior 
prearticular 
prootic 

parasphenoid 
pterygoid 
M. temporalis, pars posterior 

horizontal ridge on articular 
trough for postdentary bones 
process for hyoid attachment 
processus intrafenestralis 

processus muscularis 
posterior paroccipital process 

retroarticular process 
parasphenoid crest 
lateral (transverse) flange of 
pterygoid 
quadrate 
quadratojugal 
quadrate ramus of epiptery- 
goid 
diastemal ridge on dentary 
recess for quadratojugal 
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ro.bs basisphenoid rostrum 
SM M. masseter, pars superficialis 
Sm septomaxilla 
Sq squamosal 
S.S.i space for nasal septum 
s.tu sella turcica 
Saat sulcus for Vidian nerve 
shy stylohyal 
si.mx maxillary sinus 
st.f stapedial groove on quadrate 
sy.m mandibular symphysis 
t.q quadrate trochlea 
ty.m tympanic membrane 
V vomer 
v.w.f.s-p ventral margin of sphenopala- 

tine foramen 
va.f vascular foramen 
Zy.¥ ventral ridge on anterior root 

of zygoma 

Roman numerals denote exits of cranial 

nerves. 
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LABROID INTRARELATIONSHIPS REVISITED: 
MORPHOLOGICAL COMPLEXITY, KEY INNOVATIONS, 
AND THE STUDY OF COMPARATIVE DIVERSITY 

MELANIE L. J. STIASSNY and JEFFREY S. JENSEN' 

ABSTRACT. The morphological and taxonomic im- 
plications of pharyngognathy in acanthomorph fishes 
are clarified, and the monophyly of the pharyngog- 
nath Labroidei is established. Characters bearing upon 
hypotheses of labroid intrarelationships are reviewed 
and a single minimum length tree is presented and 
discussed. Morphological character transformations 
within the Labroidei display a disconcertingly large 
amount of homoplasy and, until a single highly cor- 
roborated phylogeny is available, statements about 
relationships within the suborder must remain ten- 
tative. 

The predominance of attributes of the pharynx 
and pharyngeal jaw apparatus as a major locus for 
character data in the diagnosis of the Labroidei is 
discussed, and the implications of pharyngeal dom- 
inance in systematic analyses are explored. Finally, 
we review the concept of the key innovation of la- 
broid pharyngeal specialization as a causal explana- 
tion for the morphologic and taxonomic diversifica- 
tion of the Labroidei. 

INTRODUCTION 

The Labroidei, as conceived by Kauf- 
man and Liem (1982), consists of the fam- 
ilies Cichlidae, Embiotocidae, Labridae 
and Pomacentridae; together they include 
approximately 1,800 species (5-10% of all 
living fishes). The many ecological and 
evolutionary questions posed by the exis- 
tence of species-rich, adaptively multira- 
diate, and often narrowly endemic com- 
munities of labroid fishes in tropical 
marine and freshwater biotopes occupy an 
important place in modern evolutionary 
studies (Futuyma, 1979; Greenwood, 1984; 
Stanley, 1979; Vrba, 1980; White, 1978). 

' Museum of Comparative Zoology, Harvard Uni- 
versity, Cambridge, Massachusetts 02138. 

Bull. Mus. Comp. Zool., 151(5): 269-319, April, 1987 

Systematists, ecologists, ethologists, genet- 
icists, functional and evolutionary mor- 
phologists alike have probably focused on 
this group more than on any other neo- 
teleostean clade. Within the last decade 
alone numerous publications have ap- 
peared dealing with questions of labroid 
development (Aerts, 1982; Claeys and 
Aerts, 1984; Morris and Gaudin, 1982), 
functional morphology (e.g., Dullemeijer, 
1980; Dullemeijer and Barel, 1977; Go- 
balet, 1980; Liem, 1980, 1986; Liem and 
Sanderson, 1986; Strauss, 1984; Yamaoka, 

1978, 1980), intrarelationships (e.g., Kauf- 
man and Liem, 1982; Liem and Green- 
wood, 1981; Morris, 1982; Rosen, personal 

communication; Stiassny, 1980), ethology 
(e.g., Barlow and Munsey, 1976; Brett, 
1979); and ecology (Hixon, 1980; Laur and 
Ebeling, 1983; Schmitt and Coyer, 1982; 
Witte, 1984). 

Interest has also centered on the evo- 
lutionary dynamics of these fishes. To be 
open to scientific discussion and evalua- 
tion, however, hypotheses concerning the 
operation of evolutionary processes such 
as modes and rates of speciation, the ac- 
quisition and role of evolutionary novel- 
ties, and niche-space utilization need a 
corroborated and precise theory of phy- 
logenetic interrelationships (Eldredge and 
Cracraft, 1980; Lauder, 1981, 1982a; Nel- 

son and Platnick, 1981; Wiley, 1981). The 
concept of a coherent labroid assemblage 
has only recently emerged (e.g., Kaufman 
and Liem, 1982; Liem and Greenwood, 
1981), and we are still far from a consen- 
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sus regarding the intrarelationships of this 
important clade. 

Since the families comprising the La- 
broidei were originally united as the 
Acanthopterygii Pharyngognathy in the 
predarwinian classification of Miller 
(1843), attributes of the pharynx and pha- 
ryngeal jaw apparatus have played a sin- 
gularly important role in labroid system- 
atics. Our study further establishes the 
predominance of the pharyngeal jaw ap- 
paratus as the major locus for character 
data in the systematic diagnosis of the La- 
broidei and explores its possible implica- 
tions in systematic analyses. 

Recent research suggests that features 
of the pharynx, and in particular the la- 
broid pharynx, have important evolution- 
ary consequences not only for systematic 

studies, but for the diversification of the 
clade as well (e.g., Liem, 1973, 1980; Liem 
and Sanderson, 1986). It has long been 
speculated that intrinsic features of design 
can play a major role in evolution (Lau- 
der, 1982b; Russell, 1982), and the key 
innovation of labroid pharyngeal special- 
ization is a much cited explanatory case. 
We review the concept of the key inno- 
vation as a causal explanation for the mor- 
phological and taxonomic diversification 
of the Labroidei. 

MATERIALS 

Specimens were dissected under a Wild 
M-7 stereomicroscope, and drawings made 
with the aid of a camera lucida attach- 
ment. Osteological specimens were cleared 
and double stained following the proce- 
dure of Dingerkus and Uhler (1977). A 
complete list of materials including cata- 
logue numbers is available from the senior 
author on request. Nomenclature of the 
muscles follows that of Winterbottom 
(1974) and Anker (1978). Topographical 
and skeletal nomenclature is based upon 
that of Nelson (1969), Rosen (1973) and 
Barel et al. (1976). 

The following specimens were studied. 
Abbreviations in parentheses following 
species names refer to condition of speci- 
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mens examined: c.s. (=cleared and double 
stained) skel. (=skeleton) and alc. (=alco- 
hol preserved). 

Labroidei 

Cichlidae: Acaronia nassa (c.s., alc.), 
“Aequidens” coeruleopunctatus (c.s., alc.), 
“Ae.” potaroensis (alc.), Astatotilapia 
bloyeti (c.s., ale.), Astronotus ocellatus 
(skel.), Cichla ocellaris (c.s., alc.), Cichla- 
soma bimaculatum (c.s., alce.), C. (Heros) 
severum (c.s.), Crenicichla alta (c.s., alc.), 
Ctenochromis horii (c.s., alc.), Etroplus 
suratensis (c.s., alc.), Geophagus surina- 
mensis (c.s., alc.), Hemichromis bimacu- 
latus (c.s., ale.), Oreochromis mossambi- 
cus (c.s., ale.), Orthochromis malagarensis 
(c.s.), Paratilapia polleni (c.s., alc.), Pel- 
matochromis buettikoferi (c.s.), Saro- 
therodon galilaeus (c.s., ale.), Tylochro- 
mis jentinki (c.s., alc.) 

Labridae: Bodianus diplotaenia (alc.), 
B. rufus (c.s.), Coris julis (ale.), Crenila- 
brus melops (c.s., alc.), Halichoeres poeyi 
(c.s.), Labrichthys unilineatus (c.s., alc.), 
Labroides dimidiatus (c.s., alc.), Labrus 
bergylta (c.s., alc.), Lachnolaimus max- 
imus (skel.), Pseudojulis notospilus (c.s.), 
Scarus sp. (c.s.), Sparisoma spp. (c.s.), 
Symphodus rostratus (c.s.), Tautoga oni- 
tis (skel.), Tautogolabrus adspersus (c.s., 
alc.), Thalassoma bifasciatum (c.s.) 

Embiotocidae: Cymatogaster aggre- 
gata (c.s., ale.), Damalichthys vacca (c.s., 
alce.), Ditrema temmincki (c.s., ale.), Em- 
biotoca lateralis (c.s., alc.), Hyperproso- 
pon argenteum (c.s.), Hysterocarpus tras- 
ki (c.s.), Micrometrus minimus (c.s.), 
Neoditrema ransonnetti (c.s.), Phanero- 
don furcatus (c.s., ale.), Zalembius rosa- 
ceus (c.s.) 

Pomacentridae: Abudefduf troschelli 
(c.s., alc.), A. saxatilis (c.s., alc.), Amphi- 
prion allardi (c.s., alc.), Chromis atrilo- 
bata (c.s., ale.), C. cyaneus (c.s., ale.), Das- 
cyllus albisella (alc.), Eupomacentrus 
planifer (c.s.), Microspathodon chrysurus 
(alc.), Neopomacentrus sindensis (c.s., 
alc.), Nexilaris taurus (alc.), Pomacentrus 
otophorus (c.s., alc.), P. moluccensis (c.s., 
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alc.), Pristotis jerdoni (c.s.), Stegastes 
acapulcoensis (c.s., alc.), S. fuscus (c.s., 
alc.) 

Percomorph Outgroups 

‘“‘Basal’’ Percoids 

Centrarchidae: Centrarchus macrop- 
terus (c.s.), Lepomis macrochirus (c.s., 
alc.), Micropterus dolomieui (c.s., alc.), M. 
salmoides (alc.), Pomoxis sp. (c.s.) 

Centropomidae: Centropomus pecti- 
natus (c.s., alc.), Lates niloticus (c.s.) 

Lutjanidae: Lut janus blackfordi (skel.), 
Lutjanus synagris (c.s., alc.), Rhombo- 
plites aurorubens (skel.) 

Percidae: Perca flavescens (c.s., alc.), 
Etheostoma olmstedi (c.s., alc.) 

Perchichthyidae: Morone americana 
(c.s.), M. saxatilis (c.s., alc.), Perchichthys 
trucha (c.s., alc.) 

Serranidae: Diplectrum radiale (alc.), 
Epinephelus striatus (alc.), Serranus ca- 
brilla (c.s., alc.), S. fasciatus (c.s., alc.), S. 
hepatus (c.s., ale.), Synagrops bellus (c.s., 
alc.) 

Percoid Taxa ‘‘Close’’ to the Labroidei 

Gerreidae: Eucinostomus gula (c.s., 
alc.), Gerres cinereus (alc.), G. filamen- 
tosus (c.s.), G. poieti (c.s.) 

Haemulonidae: Anisotremus virgini- 
cus (skel.), Anisotremus sp. (c.s.), Hae- 
mulon album (alc.), H. flavolineatum (c.s., 
alc.), Pomadasys crocro (c.s., alc.) 

Kyphosidae: Kyphosus spp. (c.s., alc.) 
Lethrinidae: Lethrinus spp. (c.s., alc.) 
Sparidae: Boops boops (c.s., alc.), Cren- 

idens crenidens (c.s.), Diplodus vulgaris 
(c.s., ale.), Pagellus erythrinus (c.s., alc.) 

Scorpididae: Scorpis chilensis (alc.), 
Scorpis sp. (c.s., alc.) 

Additional Percoid Outgroups 

Apogonidae: Apogon maculatus (c.s.), 
Cheilodipterus macrodon (c.s.) 

Bramidae: Brama dussumieri (c.s.) 
Carangidae: Caranx crysos (c.s.), De- 

capterus macarellus (c.s., ale.) Trachino- 
tus sp. (skel.) 
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Cepolidae: Cepola rubescens (c:.s., alc.) 
Chaetodontidae: Chaetodon spp. (skel.) 
Pomacanthidae: Pomacanthus paru 

(skel.) 
Cirrhitidae: Cirrhitichthys maculatus 

(skel.) 
Girellidae: Girella albostriata (c.s., alc.) 
Leiognathidae: Leiognathus klunzin- 

geri (c.s., alc.), Leiognathus sp. (c.s.) 
Mastacembelidae: Mastacembelus 

brachyrhinus (c.s.) 
Mullidae: Mulloidichthys martinicus 

(c.s.), Upneus maculatus (c.s., alc.) 
Mugilidae: Agonostomus monticola 

(c.s., ale.), Mugil curema (c.s., alc.) 
Pempheridae: Pempheris sp. (c.s.) 
Pomatomidae: Pomatomus saltatrix 

(c.s., alc.) 
Sciaenidae: Pogonias cromis (c.s., alc.), 

Menticirrhus americanus (c.s.), Otolithes 
ruber (c.s., alc.), Pseudosciaena axillaris 
(c.s.) 

Anabantoidei 

Anabantidae: Anabas testudineus (c.s., 
alc.), Ctenopoma multispinis (c.s., alc.), 
Sandelia capensis (c.s.) 

Belontiidae: Betta pugnax (c.s., alc.) 

Blennioidei 

Blenniidae: Blennius gattorgine (skel.) 
Pholidae: Aplodichthys flavidus (skel.) 

Gobioidei 

Eleotrididae: Gobiomorus dormitor 
(c.s., alc.) 

Gobiidae: Bathygobius soporator (skel., 
c.s.), Gillichthys mirabilis (skel.) Gobius 
niger (skel.) 

Acanthuroidei 

Acanthuridae: Acanthus 
(skel.), A. triostegus (skel.) 

Siganidae: Siganus sp. (c.s.) 

chirurgus 

Balistoidei 

Balistidae: Balistes sp. (skel.), Mel- 
ichthys ringens (skel.) 
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Tetraodontidae: Tetradon sp. (skel.) 
Diodontidae: Diodon hystrix (skel.) 

Cyprinodontoidei 

Cyprinodontidae: Orestias cuvieri (c.s.), 
O. ispi (c.s.) 

Fundulidae: Fundulus diaphanus (c.s., 
alc.) 

Atherinidae: Atherinops sp. (c.s.), 
Menidia menidia (c.s., alc.) 

Exocoetoidei 

Exocoetidae: Exocoetus obtusirostris 
(alc.), E. volitans (alc.), Cypselurus cy- 
anopterus (skel.), Parexocoetus brachyp- 
terus (c.s., alc.) 

Hemiramphidae: Euleptorhamphus 
velox (alc.), Hemiramphus balao (alc.), H. 
brasiliensis (skel.), Hemiramphus sp. 
(skel.), Hemirhamphodon sp. (alc.), Oxy- 
porhamphus micropterus similis (alc.), 
Hyporhamphus sajori (alc.) 

Belonidae: Ablennes hians (alc.), Bel- 
one belone (alc.), Belone sp. (skel.), Pla- 
tybelone argalus (alc.), Strongylura ti- 
mucu (alc.), Tylosurus acus acus (alc.), T. 
crocodilus (alc.) 

Scomberesocidae: Scomberesox saurus 
(alc.), Scomberesox sp. (c.s., ale.), Nanich- 
thys simulans (alc.) 

METHODS 

The size and intrafamilial diversity of 
labroid lineages, in combination with a 
lack of precise knowledge of intralineal 
relationships, makes selection of appro- 
priate representatives problematical. For 
this reason, after an initial anatomical re- 
view within each major clade, we at- 
tempted to select a single taxon to repre- 
sent the plesiomorphic familial condition 
for each of the characters or character 
complexes under investigation. Clearly it 
is not always the same taxon that bears 
the plesiomorphous state for each char- 
acter under consideration (see also Stiass- 
ny, 1986). In addition to the data derived 
from the present review, a suite of char- 
acters relevant to the resolution of labroid 
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monophyly and intrarelationships was 
compiled from a comprehensive literature 
survey. For characters that have previ- 
ously appeared in the literature we offer 
a reassessment of their value as indicators 
of phylogenetic relationship along with a 
citation of pertinent literature. Although 
all of the characters cited in previous anal- 
yses, as well as those novel to this study, 
are considered in the Character Survey 
section, we have been selective in those 
that we entered into the final analysis of 
labroid intrarelationships. Typically, a 
character was excluded from analysis for 
one of the following reasons: 

1) We disagree with previous homology 
assessments; 2) The character distribution 
is highly variable and/or uninformative; 
3) In one case, the distribution among out- 
groups is so variable as to render polarity 
determination highly problematical. Al- 
though several characters are excluded 
from our analysis, we include a discussion 
of these characters and make explicit our 
rationale for exclusion in each case. For 
ease of critical review we have included 
our data matrix in Appendix 1. 

Throughout the study character polar- 
ity was assessed by the Outgroup Method 
(Maddison et al., 1984; Stevens, 1980; 
Watrous and Wheeler, 1981). In the ab- 
sence of a well worked-out scheme of la- 
broid interrelationships, selection of ap- 
propriate outgroup taxa poses a problem. 
In view of the importance of outgroup des- 
ignation in an analysis of this kind we have 
attempted to mitigate the situation by re- 
viewing a wide range of percomorph taxa 
and selecting two groups of outgroup taxa 
for particular attention. The first group 
included representatives of some of the 
families thought to be “‘primitive” or “‘bas- 
al” perciforms (Gosline, 1966; Johnson, 
1980, 1984; Regan, 19138; Stiassny, 1981). 
The second group included representa- 
tives of those families that have been sug- 
gested by previous authors to be “‘close” 
to the Labroidei. This group included 
members of the Sparidae and Gerreidae 
(Stiassny, 1980, 1981), Kyphosidae (Tarp, 



LABROID INTRARELATIONSHIPS * Stiassny and Jensen 

1952), Scorpididae (Morris, 1982), Hae- 
mulonidae and Lethrinidae (Rosen, per- 
sonal communication). In addition, we ex- 
amined a further range of percomorph taxa 
including a number of other pharyngog- 
nathous acanthomorphs. Where possible, 
outgroup families are represented by the 
most morphologically generalized of their 
genera available to us. 

A minimum length tree for the includ- 
ed data was derived using the branch and 
bound algorithm of PAUP version 2.4 
(Phylogenetic Analysis Using Parsimony, 
Swofford, 1985) with Farris (1972) opti- 
mization. The tree was rooted by desig- 
nating a hypothetical taxon representing 
an outgroup possessing the presumed 

primitive state for all characters included. 
All characters were coded as two state 
characters (see Appendix 1) of equal 
weight. In addition to computing the 
shortest tree, alternative topologies, of 
which 14 are possible, were also explored 
using PAUP (Swofford, 1985) and Mc- 
Clade version 1.0 (Maddison, 1986). For 
the purposes of our analysis we assumed 
familial monophyly for each of the com- 
ponent labroid families (Kaufman and 
Liem, 1982; Stiassny, 1980), and made no 
concerted effort to consistently sample the 
range of potential autapomorphies avail- 
able for analysis. However, where a novel 
autapomorphy was identified we noted its 
presence and justified our assessment of its 
status. As the monophyly of the four ma- 
jor labroid lineages has been established 
previously (e.g., Kaufman and Liem, 
1982), characters autapomorphic for the 
component taxa were not included in the 
intra-subordinal analysis. 

LABROID MONOPHYLY AND THE 
CONCEPT OF PHARYNGOGNATHY 

Despite a considerable amount of re- 
cent attention there remains much con- 
fusion about the morphological and taxo- 
nomic implications of what has been 
termed pharyngognathy in acanthomorph 
fishes (Kaufman and Liem, 1982; Liem 
and Greenwood, 1981; Morris, 1982; Ro- 
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sen, personal communication). A clarifi- 
cation of the concept, in particular as it 
has been applied to labroids, provides a 
helpful introduction to our investigation 
of labroid monophyly and intrarelation- 
ships. 

The complex series of modifications of 
the pharyngeal jaw apparatus (PJA) re- 
sulting in the emergence of the mobile 
upper and lower pharyngeal jaws of eu- 
teleostean fishes has been well documented 
(Lauder, 1983; Nelson, 1967b, 1969; Ro- 
sen, 1973). Once that euteleostean level of 
organization was attained, the basic com- 
ponents were then available for subse- 
quent modification along an impressive ar- 
ray of difference lines. Within the 
Acanthomorpha, perhaps in reflection of 
the high degree of pharyngeal modifica- 
tion exhibited by that clade, characteristics 
of the PJA have played an increasingly 
central role in attempts to elucidate phy- 
logenetic interrelationships (e.g., Rosen, 
1973, 1985; Rosen and Parenti, 1981). 

Pharyngognathy, as originally con- 
ceived, is the possession of united fifth cer- 
atobranchials. Gunther (1880), following 
Miller (1843), used pharyngeal morphol- 
ogy to characterize the order Acanthop- 
terygii Pharyngognathii which he defined 
in part by the shared possession of “lower 
pharyngeal bones coalesced into a single 
unit.’”” Numerous authors have questioned 
Gunther’s interpretation of phyletic integ- 
rity, which included in the group poma- 
centrids, labrids, embiotocids, and cichlids 
(=chromides of Gunther, 1880), and many 
have proposed alternative classifications for 
these taxa (e.g., Berg, 1940; Bertin and 
Arambourg, 1958; Greenwood et al., 1966; 
Jordan, 1905; Norman, 1966; Regan, 1913). 

More recently, however, in a series of 
papers using a range of different ap- 
proaches, Liem and his coworkers address 
the problems of pharyngognathy, labroid 
monophyly and interrelationships (Kauf- 
man and Liem, 1982; Lauder and Liem, 
1983; Liem, 1973, 1986; Liem and Green- 

wood, 1981; Liem and Osse, 1975; Liem 
and Sanderson, 1986). One result of this 
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work is the growing consensus that Miil- 
ler’s original grouping has phyletic integ- 
rity, a notion formalized by Kaufman and 
Liem (1982) with the assembly of these 
taxa into the Suborder Labroidei. 

The Labroidei of Kaufman and Liem 
(1982) is defined on the basis of three pha- 
ryngeal characters: 1) Junction or fusion 
of the two fifth ceratobranchial bones into 
a single unit; 2) Diarthrosis (bone to bone 
contact) between upper pharyngeal jaws 
and the basicranium; 3) Presence of the 
sphincter oesophagi muscle as a continu- 
ous sheet, with no dorsal subdivision. 

A review of these and other pharyngeal 
features enables us to refine the concept 
of labroid monophyly, and the use of the 
term pharyngognathy in morphological 
studies. Throughout this section summary 
statements of characters assessed to be syn- 
apomorphic for the Labroidei are itali- 
cized. 

Among acanthomorphs there exists an 
array of diverse lineages each with rep- 
resentatives in which the pharyngeal jaws 
are hypertrophied (relative to non-phar- 
yngognathous members of their respec- 
tive clades), and the fifth ceratobranchials 
comprising the LPJ are united into a sin- 
gle functional unit. In addition to the la- 
broids, Liem and Greenwood (1981) and 
Kaufman and Liem (1982) cited members 
of the Anabantidae (Figs. 1E, F), Ky- 
phosidae, Pomadasyidae, Centrarchidae, 
Carangidae, Sciaenidae (Fig. 1A) and Cy- 
prinodontoidei (see also Parenti, 1984) as 
bearing fused or otherwise joined lower 
pharyngeal jaws. Actually this list should 
be extended to include (some but not all) 
members of the Gerreidae (Fig. 1C), 
Leiognathidae (Fig. 1D), Sparidae and 
Haemulonidae (Rosen, ms), Pholidich- 
thyidae (Springer and Freihofer, 1976), 
Lutjanidae (Johnson, 1980) and members 
of the Beloniformes? (Figs. 2B, C). 

> Due to a lack of material available for exami- 
nation, we have not included members of the family 
Adrianichthyidae in our analysis. Details of pharyn- 
geal morphology of these fishes are few, but some 
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Comparison of the pharyngeal jaws in 
a range of percomorph taxa illustrates that 
the nature of the LPJ union differs mark- 
edly within the assemblage. In the major- 
ity of percoids with a hypertrophied phar- 
ynx the LPJ is formed by the close 
apposition of the two fifth ceratobranchi- 
als. The union is mediated by a simple 
straight suture reinforced ventrally by a 
concentration of connective tissue. This is 
also the case in the anabantoids examined 
(Figs. LE, F). In pharyngognath gerreids 
(Fig. 1C) and sciaenids (Fig. 1A), as well 
as in virtually all cichlids (the single ex- 
ception being the autapomorphic condi- 
tion in Cichla, discussed by Stiassny, 1982 
and in press), the suture is convoluted cau- 
dally and the contralateral elements inter- 
digitate (e.g., Fig. 3B). Among cyprino- 
donts both the straight suture and the 
interdigitating type are expressed (see fig- 
ures in Rosen, 1964; Rosen and Parenti, 

1981). Finally, in the non-cichlid labroids 
(Figs. 3A, C, D), as well as in exocoetoid 
beloniforms (Figs. 2B, C), there is a com- 
plete fusion of the two LPJ elements and 
no trace of a central sutural union is evi- 
dent. The phylogenetic implications of 
these different modes of union within the 
Acanthomorpha is unclear, although in the 
Labroidei the condition of complete fu- 
sion is interpreted as a synapomorphy of 
labrids, pomacentrids and embiotocids 
(page 288). 

In view of the mosaic distribution of 
this character, the presence of coalesced 
lower pharyngeal jaws as a defining char- 
acter of labroids is, by itself, rather weak 
(but see page 286 for further discussion). 
Indeed the ‘“‘tendency’’ towards the 
expression of pharyngognathy (co-occur- 
ing with hypertrophy of the PJA) would 
appear to be extremely widespread 

data are presented in Rosen (1964) and Rosen and 
Parenti (1981). The adrianichthyoids are notable 
among beloniforms in lacking a united and medially 
fused LPJ. Throughout this paper we adopted Rosen 
and Parenti’s (1981) classification of the Beloniformes 
(Fig. 7; see also Collette et al., 1984). 
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Figure 1. Lower pharyngeal jaw in ventral view. A. Pogonias; B. Menticirrhus; C. Gerres; D. Leiognathus; E. Anabas; F. 
Sandelia. 

Abbreviations for this and the following figures are listed at the end of the text under Appendix 2. 
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among, percomorphs, as well as in Rosen 
and Parenti’s (1981) division II of the Ath- 
erinomorpha. 

One feature of the LPJ appears to be 
unique (among perciforms) to the labroids 
and as such strengthens the claim of la- 
broid monophyly. In all labroid taxa the 
LPJ bears a well-developed median keel 
on the ventral face of the bone (Fig. 3A- 
D). This blade-like keel serves as an at- 
tachment site for a part (or all, in some 
labrids and cichlids) of the transversus 
ventralis muscle (Fig. 4). Primitively 
among acanthomorphs the transversus 
ventralis is bipartite (TV V and IV), the 
second of these muscles (IV) passes from 
the fourth ceratobranchial of one side to 
insert on the contralateral element, thus 
entirely bypassing the fifth ceratobranchi- 
als (e.g., Fig. 4A). Although in a few other 
so-called higher percoid lineages the 
transversus ventralis is reduced to a single 
muscle (IV), in these taxa it passes be- 
tween fourth ceratobranchials and has no 
insertion onto the LPJ keel. The presence 
of a blade-like keel on the LP] and the 
presumably correlated shift in insertion 
of part (or all) of the transversus ventralis 
onto that keel constitutes a synapomor- 
phy of the Labroidei. 

In exocoetoid beloniforms a remarkably 
similar arrangement of pharyngeal keel 
and transversus ventralis insertion is pres- 
enit, 

Primitively among perciforms the 
transversus dorsalis anterior muscle is bi- 
partite and, following the nomenclature 
of Anker (1978), the two components are 
designated the m. cranio-pharyngobran- 
chialis 2 and the m. transversus epibran- 
chialis 2 (e.g., Figs. 5C, D). Within the 
Labroidei the percomorph muscle config- 
uration has undergone a partial reduction 
and the pomacentrids, embiotocids and 
labrids are characterized by the lack of 
the anterior muscle component, i.e., the 
m. cranio-pharyngobranchialis 2 (see 
Stiassny, 1980 figs. 22, 23, 24; Kaufman 
and Liem, 1982 fig. 2). A well-developed 
m. cranio-pharyngobranchialis 2 is pres- 
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ent in all cichlid taxa (e.g., Fig. 6E). An 
elaboration of the percomorph configu- 
ration of the transversus dorsalis is also ev- 
ident among labroids and in cichlids (Fig. 
6E), pomacentrids and labrids (Kaufman 
and Liem, 1982; Stiassny, 1980) a third 
division of the muscle is developed (the 
m. transversus pharyngobranchialis 2; Fig. 
6E). Uniquely among acanthomorphs, the 
embiotocid transversus dorsalis anterior 
muscle complex is represented by a single 
component (the m. transversus epibran- 
chialis 2). The embiotocid condition could 
have been derived by a reduction from 
the primitive bipartite percomorph con- 
dition or it could represent a reduction 
from the tripartite state of the remaining 
Labroidei. Although not strictly the most 
parsimonious interpretation, Stiassny 

(1980) adopted the second alternative. She 
regarded the presence of a m. transversus 
pharyngobranchialis 2 muscle division to 
be synapomorphic for labreids and inter- 
preted the absence of the division in em- 
biotocids as a secondary loss reflecting an 
extension of the reductive trend already 
noted in the loss of the cranio-pharyngo- 
branchialis 2 of embiotocids, labrids and 
pomacentrids. Following the same reason- 
ing, and with due reservation, we concur 
with Stiassny (1980) in her interpretation 
and assess the presence of a m. transver- 
sus pharyngobranchialis 2 division of the 
transversus dorsalis anterior muscle to be 
a synapomorphy of the Labroidei (sec- 
ondarily reduced in the Embiotocidae). 
However, the alternative interpretation of 
a cichlid/labrid/pomacentrid alignment 
based upon transversus elaboration is 
clearly posed. 

According to Liem and Greenwood 
(1981) the Cichlidae are characterized by 
an additional subdivision of the m. trans- 
versus epibranchialis 2 (see Anker, 1978), 
resulting in a quadripartite transversus 
anterior muscle. The Labridae also bears 
a quadripartite transversus dorsalis ante- 
rior complex, but in these fishes the ad- 
ditional muscle part is a m. transversus 
epibranchialis (Stiassny, 1980). Reduction 
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KEEL 

Figure 3. Lower pharyngeal jaw in lateral and ventral view. A. Embiotoca; B. Astatotilapia; C. Labrus; D. Pomacentrus. 
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Figure 5. Aspects of the percoid pharyngeal jaw apparatus. A. Morone neurocranium (lateral view); B. Diplodus neurocranium 
(lateral view); C. Morone isolated PJA (dorsal view); D. Diplodus isolated PJA (dorsal view); E. Morone postorbital region of the 
neurocranium (ventral view); F. Diplodus pharyngeal apophysis (ventral view). 

of the transversus dorsalis anterior to a sin- 
gle component—the m. transversus epi- 
branchialis 2—is a synapomorphic feature 
of embiotocids. 

Kaufman and Liem’s (1982) second 
character, the presence in labroids of a 
true diarthrosis between upper pharyn- 
geal jaws and the basicranium has been 
discussed by Stiassny (1980, 1982), how- 

ever some additional clarification is help- 
ful here. 

In labroids the transversus dorsalis an- 
terior and the transversus dorsalis pos- 
terior muscles do not completely overlie 
the raised articular facets borne on the 
third pharyngobranchials of the upper 
pharyngeal jaws (UPJ), and these bony 
facets are exposed (e.g., Fig. 6E; see also 
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Figure 6. Aspects of the labroid pharyngeal jaw apparatus. A. Tylochromis neurocranium (lateral view); B. Labrus neurocranium (lateral view); C. Embiotoca neurocranium (lateral view); D. Pomacentrus neurocranium (lateral view); E. Tylochromis isolated PJA (dorsal view); F. Tylochromis pharyngeal apophysis (ventral view). 
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figures in Kaufman and Liem, 1982; Liem 
and Greenwood, 1981). On the skull base 
the LPJ facets are opposed by a raised 
neurocranial apophysis (Figs. 6A—D; see 
also Greenwood, 1978). This is not the case 
in “lower percoids” (e.g., Serranus Stiass- 
ny, 1982; Morone, Fig. 5C) where the en- 
tire dorsal face of the UPJ is covered by 
muscle and the skull base bears no artic- 
ulatory or apophyseal structure (Fig. 5E). 
In pharyngognath members of the Ger- 
reidae, Leiognathidae, Sciaenidae, Spari- 
dae (e.g., Figs. 5B, D, F), and Girellidae 
a quite different situation pertains. In these 
taxa the transversus dorsalis anterior mus- 
cle complex is hypertrophied, and the 
cranio-pharyngobranchialis 2 forms a 
muscular “cushion” over the UPJ; the me- 
dian connective tissue raphe, which is 
merely a longitudinal septum in Morone 
(Fig. 5C), is hypertrophied forming a sub- 
stantial fibrous pad that overlies the mus- 
cle and is sculptured to fit closely into a 
grooved apophysis borne on the skull base 
(Figs. 5D, F). Although there is consider- 
able variation in the form of the corre- 
sponding neurocranial apophyses, ranging 
from the strongly indented cup-like para- 
sphenoid structure of Pogonias to the ven- 
tral thickening and reinforcement of the 
paraphenoid in Diplodus (Fig. 5F), in 
none of these taxa does the apophysis have 
the same morphology as that of labroids. 

Based on these observations we consider 
the form of the labroid neurocranial 
apophysis highly characteristic of that 
clade. In labroids the articular surface is 
borne on a ventrally projecting apophysis 
formed in most cases by the parasphenoid 
and supported dorsally by the ventral 
margin of the prootic of each side. In some 
cichlids and embiotocids the basioccipitals 
also contribute to the articular surface of 
the apophysis (see Greenwood, 1978; Mor- 
ris, 1982). In lateral view the apophysis of 
labroid fishes can clearly be seen as a 
rounded ventral projection (NC.AP_ in 
Figs. 6A-D). Greenwood (1978: 301) not- 
ed that the apophysis of certain labrids is 
structurally very similar to that of certain 
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cichlids, but concluded that “*. . . the gross 
morphology is quite unlike that in the 
cichlids.” While we agree that the labrid 
apophysis is highly characteristic of that 
clade (see e.g., figs. in Rognes, 1973) we 
disagree that it is “quite unlike” that of 
other labroids. Thus, although a neuro- 
cranial apophysis of some form is com- 
monly developed in other pharyngognath 
acanthomorphs, in no case is the apoph- 
ysis developed in the same way or to the 
same extent as that described and illus- 
trated here for the labroids. We propose 
that, in addition to sharing the synapo- 
morphy of the presence of a true diar- 
throsis (bone to bone contact) between the 
neurocranial base and the third pharyn- 
gobranchials, the labroids are further 
characterized by the synapomorphic pres- 
ence of a ventrally projecting rounded 
form of the neurocranial apophysis. 

An interesting parallel is also found 
among beloniform fishes. In exocoetids 
(Exocoetidae and Hemiramphidae) a well- 
developed neurocranial apophysis (but 
formed entirely by the basioccipital bone) 
articulates with exposed dorsal facets on 
the third pharyngobranchials (Fig. 2A). 
The exposure of the third pharyngobran- 
chials is brought about by a modification 
of the anterior portion of the transversus 
dorsalis posterior muscle into a thin con- 
nective tissue sheet (Fig. 2E). Contrasted 
with this is the condition of the complex 
in scomberesocids (Belonidae and Scom- 
beresocidae) where, although a well-de- 
veloped basioccipital apophysis is present 
on the neurocranium, articulation with the 
pharyngobranchial facets is interrupted by 
a thickened region of connective tissue of 
the transversus dorsalis muscle, as well as 
by the muscle itself (Fig. 2D). 

The sphincter oesophagi muscle is sub- 
divided in all of the nonlabroid perco- 
morph taxa examined during the course 
of this investigation, and the lack of the 
subdivision is confirmed as being a syn- 
apomorphy of the Labroidei (Stiassny, 
1980). The dorsal division of the sphincter 
oesophagi is greatly reduced (scombere- 
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Figure 7. 
names indicate number of included species. 

socid), or entirely absent (exocoetid) in 
beloniforms. Before summarizing the 
principal components of this specialized 
labroid pharynx it is necessary to consider 
one further feature of the PJA. 

Liem (1973) first drew attention to a 
fundamental difference in the muscular 
linkage between LPJ and neurocranium 
in cichlids as compared to other taxa (see 
also Liem, 1986). As part of the morpho- 

Cladogram of beloniform relationships, modified after Collette et a/., 1984. The numbers in parentheses after family 

logical basis for the adaptive radiation 
within the Cichlidae, Liem (1973) iden- 
tified a functionally strategic shift in the 
insertion of the fourth levator externus 
muscle (le4) from the fourth epibranchial 
bone to the LPJ. A similar shift in levator 
insertion has since been found in labrids 
(including scarids and odacids) and em- 
biotocids (Liem and Greenwood, 1981; 
Liem and Osse, 1975; Stiassny, 1980), and 
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the presence of this muscle sling has been 
thought to be central to the functional in- 
novation of these taxa as well as being 
synapomorphic for the three families 
(Kaufman and Liem, 1982; Liem and 
Greenwood, 1981). The pomacentrids 
were thought either to entirely lack the 
le4/LPJ linkage (Liem and Greenwood, 
1981) or possess a muscular sling in “‘its 
most primitive and incomplete configu- 
ration” (Liem, 1986: 311; see also Kauf- 
man and Liem, 1982). 

Our observations of the muscle sling in 
the Pomacentridae reveal a considerable 
amount of variation within that clade. In 
some taxa (e.g., Neopomacentrus, 
Chromis and Amphiprion,; Fig. 8C) the 
configuration is much like that of other 
non-labroid percomorphs (e.g., Fig. 8A). 
While in others (e.g., Stegastes, Dascyl- 
lus, Pomacentrus and Abudefduf, Fig. 8B) 
the fibres of le4 are continuous, although 
interrupted by a fine myosept (see also 
Liem, 1986; Fig. 4 for the presence of a 
similar myosept in Embiotoca), with those 
of a division of the obliquus posterior. In 
those taxa in which the muscle sling is 
particularly well-developed (e.g., Abudef- 
duf and Stegastes) the compound le4/ob- 
liquus posterior can be easily dissected free 
of the fourth epibranchial revealing a 
continuous connection between the neu- 
rocranium and LPJ, i.e., a true muscle 
sling. 

From gross anatomical dissection it is 
not possible to determine exactly which 
components of the obliquus posterior 
muscle are incorporated into the com- 
pound muscle sling, and we have not un- 
dertaken an analysis of the ontogenetic 
transformations resulting in the com- 
pound muscle of pomacentrids. In view of 
this, the question of the homology of the 
resultant system with that of cichlids 
(Aerts, 1982; Claeys and Aerts, 1984), la- 
brids and embiotocids (Liem, 1986; Liem 
and Sanderson, 1986) must remain open. 
The fact that a muscle sling is present only 
in some pomacentrid species poses prob- 
lems for the analysis of this character at 
the level of the Labroidei. 
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Two possible interpretations suggest 
themselves based on this character distri- 
bution: 1) the pomacentrid muscle sling 
has been derived independently from that 
of the remaining labroids, or 2) a muscle 
sling is primitive for the Labroidei as a 
whole and has subsequently been lost 
within the Pomacentridae. Further infor- 
mation regarding the intrarelationships of 
the Pomacentridae may help resolve this 
question. For example, if the presence of 
a muscle sling within the Pomacentridae 
is found to characterize groups congruent 
with those characterized by other char- 
acters, a case could be made for suggest- 
ing the muscle sling developed within that 
clade. If, alternatively, the presence of a 
muscle sling is in conflict with the distri- 
bution of other characters and the absence 
characterizes corroborated groupings, ab- 
sence could be considered as the derived 
condition. Lacking a precise knowledge of 
the intrarelationship of pomacentrid clades 
and based on the absence of a muscle sling 
in other pharyngognathous perciforms, we 
tentatively favor the second alternative 
and suggest that the muscle sling is indeed 
primitive for the Labroidei. However, we 
freely acknowledge that this is a relatively 
weak assumption and that future work 
may support alternative interpretations. 

A remarkable similarity exists between 
the labroid muscle sling and that of exo- 
coetid beloniforms (compare Figs. 2E and 
9A or B). In the latter group the le4 (and 
a small slip of the levator posterior mus- 
cle) merges with a division of the obliquus 
posterior and inserts onto the LPJ, thus 
morphologically (and presumably also 
functionally) simulating the labroid con- 
figuration in remarkable detail. A similar 
muscle sling is not developed in the scom- 
beresocids (Fig. 2D), and in these taxa a 
well-developed obliquus posterior and a 
fifth adductor connect the LPJ with the 
dorsal elements. The le4 and levator pos- 
terior both insert onto the head of the 
fourth epibranchial, and no fibers pass be- 
low it. 

Quite apart from the striking suite of 
(homoplastic) morphological similarities 
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between the PJAs of exocoetids and la- 
broids, these two lineages (as well as the 
scomberesocids) differ from other taxa in 
that all members possess the pharyngog- 
nathous condition of functionally united 
fifth ceratobranchials, regardless of the 
diet of each species. In other families the 
expression of pharyngognathy is limited 
to only a few (presumably duraphagous) 
members of each lineage, and is repeat- 
edly correlated with an overall pharyn- 
geal hypertrophy. The labroid pharyngeal 
synapomorphies (and the similar, but in- 
dependently derived, beloniform ones) are 
not simply correlated with a durophagous 
diet; these taxa bear the synapomorphies 
regardless of the particulars of diet and 
trophic modification peculiar to individ- 
ual species. 

As indicated by the above discussion, 
the possession of united fifth ceratobran- 
chials, i.e., pharyngognathy, is actually 
quite mosaically distributed among per- 
ciforms and at this level at least, is not 
indicative of any close phylogenetic rela- 
tionship between the taxa in which it oc- 
curs. Thus, although it was originally in 
this context that the taxa comprising the 
Labroidei were considered to be closely 
related, the shared possession of the phar- 
yngognathous condition is not itself the 
most compelling evidence for the mono- 
phyly of this clade. However, the fact that 
all labroid taxa, with the exception of 
Cichla (Stiassny, 1982), express united fifth 
ceratobranchials does suggest that this 
feature may have some value in uniting 
the Labroidei. While it is true that most 
labroids have a hypertrophied PJA capa- 
ble of a powerful pharyngeal bite (Liem 
and Greenwood, 1981), this is by no means 
universal within the clade (e.g., Emery, 
1973; Stiassny, 1982; Yamaoka, 1978). 
Nevertheless, even those labroids with ex- 
tremely weak pharyngeal development 
exhibit the pharyngognathous condition of 
fused fifth ceratobranchials. Such univer- 
sality of pharyngognathy, in the face of 
considerable pharyngeal variation, is 
unique among perciforms, and we consid- 
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er this to be an indication that structural 
and functional union of the fifth cerato- 
branchials is primitive for the Labroidei 
and that its presence in forms with poor 
pharyngeal development merely reflects a 
retention of the primitive condition. 

The Labroidei can thus be diagnosed on 
the basis of the presence of the following 
configuration of the pharyngeal jaw ap- 
paratus: 

1. A LPJ with a well-developed ventral 
keel, onto which is inserted a portion 
of the transversus ventralis IV muscle. 

2. A true diarthrosis between the UPJ and 
neurocranial apophysis. 

3. A neurocranial apophysis of character- 
istic ventrally projecting and rounded 
form. 

4. Presence of a m. transversus pharyn- 
gobranchialis 2 division of the trans- 
versus anterior muscle complex (sec- 
ondarily reduced in the Embiotocidae). 
This character is somewhat ambiguous 
(see discussion on page 276). 

5. An undivided sphincter oesophagi 
muscle. 

6. A muscle sling directly suspending the 
LPJ from the neurocranium (poly- 
morphically expressed within the Po- 
macentridae). See page 284 for a dis- 
cussion of this character. 

7. A structural union of the LPJ even in 
the absence of pharyngeal hypertro- 
phy and functional duraphagy. 

The interesting preponderance of char- 
acters concerning the pharyngeal jaw ap- 
paratus in labroid systematics is discussed 
further on pages 306-308. In the course 
of this investigation a further character of 
the pharyngeal region (although not ob- 
viously functionally related to the PJA) has 
been identified, and before concluding this 
section on labroid monophyly that char- 
acter is discussed. 

As already noted, extensive data exist 
on the configuration of dorsal branchial 
arch elements in acanthomorph fishes, but 
considerably less is known about variation 
in the ventral branchial elements. Fortu- 
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Figure 9. 

nately some comparative data are avail- 
able (e.g., Nelson, 1967a, 1969; Travers, 
1984a,b). Investigation of the configura- 
tion and associations of the ventral bran- 
chial arch elements of labroid fishes ren- 
ders several features that may be 
potentially useful in resolving labroid in- 
trarelationships (page 296). 

In addition to these features, a partic- 
ular configuration of basibranchial ele- 
ments characterizes the entire Labroidei. 

Isolated pharyngeal ‘‘muscle sling’’ components in: A. Astatotilapia; B. Ditrema; C. Labrus. 

In labroids the first basibranchial is an 
elongate, cylindrical element situated par- 
tially below the axis of the basihyal and 
the remaining elements of the basibranch- 
ial series (Figs. IJOA-E). Although there is 
considerable variation in this osteological 
complex, the first basibranchial does not 
lie below the axis of the basihyal and re- 
maining elements in the majority of out- 
group taxa examined. In most outgroup 
taxa, rather, the first basibranchial is a lat- 
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erally compressed, almost square element 
and the basihyal/basibranchial series are 
more or less horizontally aligned with the 
first basibranchial abutting the caudal 
margin of the basihyal element (Fig. 10D; 
Nelson, 1967a, 1969; Travers, 1984a,b). 
Among outgroups a similar configuration 
was found only in the girellid, Girella. 

In view of its limited distribution, the 
presence of an elongate, cylindrical first 
basibranchial element ventrorostrally 
displaced to lie partially below the basi- 
hyal axis is interpreted as an additional 
synapomorphy uniting the labroid clade, 
and the presence of similar modifications 
in Girella is presumed to be homoplasous. 

In summary, the monophyly of the La- 
broidei seems to have been established be- 
yond any reasonable doubt. Seven of the 
eight characters used in the definition of 
the assemblage are features of the pha- 
ryngeal jaw apparatus, and the eighth 
(i.e., the basibranchial character de- 
scribed above), although not obviously 
implicated in the PJA, is also a character 
of the pharyngeal region. Despite a con- 
scious and concerted effort to locate syn- 
apomorphies in other structural (function- 
al) systems, the weight of evidence for 
labroid monophyly remains in the phar- 
ynx (see discussion on pages 306-308). 

LABROID INTRARELATIONSHIPS 

CHARACTER SURVEY 

In this section we review the various 
characters that have been used in previous 
analyses of labroid intrarelationships, and 
present novel data. For ease of descrip- 
tion, the characters are arranged into 
rather loosely defined morphological units 
wherever possible; otherwise they are sim- 
ply listed independently. Where appro- 
priate each character or character com- 
plex is introduced with a short review of 
the relevant comparative literature and 
any problems surrounding past usage of 
terms or identification of homologies are 
discussed. As in the preceding section, 
summary statements of characters as- 
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sessed to be synapomorphic for labroid 
clades are italicized for ease of reference. 

Characters of the Pharyngeal 
Jaw Apparatus 

LPJ Union and Medial Tooth Implan- 
tation. As we mentioned, within the La- 
broidei two modes of LPJ union are ex- 
pressed. In cichlids the two fifth 
ceratobranchial elements are united me- 
dially in a caudally convoluted and inter- 
digitating suture (Fig. 3B), and the pha- 
ryngeal teeth on the corresponding tooth- 
plate can be divided into left and right 
regions with no teeth located over the sym- 
physis of the two bones. Regarding the 
retention of a sutural union, and the tooth 
implantation pattern, we agree with Kauf- 
man and Liem (1982) that the cichlid ar- 
rangement represents the plesiomorphic 
labroid condition. In contrast, the condi- 
tion in adult labrids, pomacentrids and 
embiotocids is a complete fusion of the two 
LPJ elements and no trace of the central 
suture remains (Figs. 3A, C, D). Tooth rows 

are arranged radially across the LPJ, and 
teeth are located over the median region 
of the jaw (Kaufman and Liem, 1982). 

Because a similarly derived arrange- 
ment is found nowhere else among pha- 
ryngognath percomorphs, contrary to 
Kaufman and Liem (1982), we interpret 
the total obliteration of all traces of a 
sutural union of the two fifth ceratobran- 
chial elements of the LP] and the im- 
plantation of pharyngeal teeth over the 
midline of the bone to be synapomor- 
phies uniting the labrid embiotocid and 
pomacentrid radiations. 

Pharyngo-Cleithral Joint. Liem and 
Greenwood (1981), and later Kaufman and 
Liem (1982) described what they termed 
“pharyngo-cleithral joints” in labrid and 
pomacentrid taxa. The latter authors were 
of the opinion that the joints in these two 
lineages are “clearly dissimilar in form” 
but offer little in the way of substantiation 
of the claim. The pharyngo-cleithral joint 
is listed as one of the synapomorphies 
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Figure 10. Ventral branchial arch elements in: A. Labrus; B. Astatotilapia; C. Pomacentrus; D. Percichthys; E. Embiotoca in 
lateral view. 

characterizing the Labridae (Kaufman and 
Liem, 1982: 9), and Liem and Sanderson 
(1986) investigated the function of the 
joint during pharyngeal mastication. Lau- 
der and Liem (1983: 169) cited the pres- 
ence of a “pharyngo-cleithral articulation 
of characteristic form” as a synapomor- 
phy of the Pomacentridae. Our observa- 
tions of the pharyngeal-cleithral associa- 
tions in various pomacentrid (Fig. 11A) 
and labrid (Figs. 11B, C) taxa are some- 
what at odds with those of these previous 
investigators and lead to a different con- 

clusion regarding the phylogenetic signif- 
icance of the structural complex. 
Among pomacentrids there is consid- 

erable variation in the degree to which 
the expanded lateral horn of the LPJ 
(=muscular process of Liem, 1973) con- 
tacts the cleithrum. In some taxa (e.g., 
species of Microspathodon and Chromis) 
there is no contact and a pharyngo-cleith- 
ral articulation is consequently lacking. In 
others (e.g., species of Stegastes and Po- 
macentrus) the area of contact is exten- 

sive and similar to that of many labrids. 
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Among labrids also there is considerable 
variation in the degree of pharyngo- 
cleithral contact and, although contact is 
always established (even in those forms 
with greatly reduced PJAs), the actual ar- 
ticulation surface may be extremely small 
(e.g., Fig. 11C). A distinct articular pro- 
cess (fossa?) on the cleithrum, and the 
consequent development of a true synovi- 
al joint (Liem and Greenwood, 1981) are 
not present in all labrids; in fact the de- 
velopment of such a joint appears to be 
present only in scarids and odacids (Kauf- 
man and Liem, 1982: fig. 6). In our opinion 
the morphological differences between la- 
brid (possibly excluding scarids and oda- 
cids) and pomacentrid pharyngo-cleithral 
articulations are quantitative and not qual- 
itative as implied by Kaufman and Liem 
(1982). What is strikingly similar in these 
two taxa, however, is the form of the LP]. 

LP] Form. Representative labroid LPJs 
are illustrated in Figure 3. Within each of 
the labroid families there exists a consid- 
erable range in both the relative size and 
shape of the LPJ. This is perhaps least 
marked in pomacentrids (Emery, 1973) 
and embiotocids (De Martini, 1969), but in 
labrids (Gomon and Paxton, 1986; Ya- 
maoka, 1978) and cichlids (Fryer and Iles, 
1972; Pellegrin, 1903) the range is truly 
remarkable. Despite intralineal variation 
and a number of autapomorphic features 
(Stiassny, 1980), the labrid and pomacen- 
trid LPJs all share a markedly similar fa- 
cies. These similarities are rather difficult 
to quantify precisely; however, they are 
easily appreciated by a comparison of each 
of the jaws illustrated in Figure 3. The 
labrid/pomacentrid jaw is highly char- 
acteristic in being almost Y-shaped, rath- 
er than essentially triangular, with an 
emphasis upon the long lateral horns that 
are distally expanded. Uniquely in la- 
brids and pomacentrids, LPJ width is 
greater than (rarely equal to) the LPJ 
length; this relation is reversed in other 
taxa. The elongation of the LP] lateral 
horns and their distal expansion are syn- 
apomorphic features of the labrid and 
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pomacentrid LP]; they are also a struc- 
tural prerequisite for the development 
of a pharyngo-cleithral association. As 
pointed out above, although not strictly a 
character for use in our analysis, the de- 
velopment of a pharyngo-cleithral artic- 
ulation in labrids, and its tendency for 
expression in the pomacentrids, is clearly 
correlated with these LPJ specializations. 

LPJ Muscle Sling. Liem and Green- 
wood (1981) distinguished between a 
cichlid/embiotocid type of muscle sling 
on the one hand and a labrid type on the 
other. In the former, the fourth levator 
externus muscle is morphologically and 
functionally dominant during pharyngeal 
mastication, while in the Labridae it is the 
levator posterior muscle that is the domi-. 
nant element (see also Liem, 1986; Liem 
and Sanderson, 1986; Yamaoka, 1978). 
Dominance of the fourth levator is consid- 
ered by Liem and Greenwood (1981) to 
be part of an unique, specialized complex 
characterizing the Cichlidae-Embiotoci- 
dae lineage, while dominance of the le- 
vator posterior, forming a force couple 
with the pharyngocleithralis externus 
muscle, is considered by Kaufman and 
Liem (1982) to be one of the synapomor- 
phies characterizing the Labridae. 

It seems most probable that a structural 
and functional dominance of the fourth 
levator is the primitive condition of the 
labroid muscle sling for two reasons: in 
Pomacentrids the levator posterior never 
contributes to the muscle sling, and in out- 
group taxa the levator posterior is invari- 
ably smaller and less well-developed than 
the fourth levator externus. The highly 
complex and elaborate muscular sling of 
the Labridae (Kaufman and Liem, 1982; 
Liem and Sanderson, 1986) is correctly in- 
terpreted as an autapomorphy of that 
clade. 

Stiassny (1980) proposed that a caudad 
migration of the levator posterior origin 
away from the “lateral awning” (Barel et 
al., 1976) on the ventral face of the pte- 
rotic or intercalar bone is a synapomorphy 
uniting the Embiotocidae and Labridae. 
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Figure 11. Pharyngo-cleithral associations in: A. Eupomacentrus; B. Labrus; C. Labroides dimidiatus. 
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Our reinvestigation of this character fails 
to reveal any significant differences be- 
tween the location of levator insertion sites 
in pomacentrids, cichlids and embioto- 
cids. Within the Labridae an extremely 
wide range of sites are encountered and 
based upon these Yamaoka (1978) has 
constructed a morpho-ecological classifi- 
cation of labrid types. 

UP] Composition. The structure of the 
dorsal gill arches has figured prominently 
in studies of euteleostean relationships 
(e.g., Nelson, 1969; Rosen, 1973), and a 
number of dorsal gill arch characters have 
direct bearing on relationships within the 
Labroidei (Kaufman and Liem, 1982; 
Liem and Greenwood, 1981; Nelson, 
1967a; Stiassny, 1980, 1981). A summary 
of plesiomorphous osteological and myo- 
logical features of the perciform upper 
pharynx is given by Stiassny (1981, 1982). 

Upper Pharyngeal Toothplates. Com- 
pared with the modal perciform arrange- 
ment (Stiassny, 1981), within the Labroi- 
dei reduction of a number of features of 
dorsal gill arch osteology is evident. In the 
Embiotocidae (Figs. 12B, 13B) and La- 
bridae (Fig. 12D) the second pharyngo- 
branchial is reduced to a slender, rod-like 
element with no trace of a second pha- 
ryngobranchial toothplate (Nelson, 1967a). 
This condition stands in contrast to that 
seen in the Cichlidae (Fig. 12A), the Po- 
macentridae (Fig. 12C), and the majority 
of outgroups, in which the second pha- 
ryngobranchials are robust elements each 
bearing a well-developed toothplate. 

Loss of the second pharyngobranchial 
toothplates occurs elsewhere within the 
Percomorpha, most notably among the 
Blenniidae (Springer, 1968), in which the 
entire second pharyngobranchial is absent 
and only a single toothbearing element 
(pharyngobranchial 3 and 4?) is present. 
In a single mastacembelid lineage the sec- 
ond pharyngobranchial is reduced to a 
small cartilage (Travers, 1984b). Despite 
the occassional loss of the second pha- 
ryngobranchial toothplate elsewhere with- 
in the Percomorpha (Stiassny, 1981), we 
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consider the absence of this structure in 
the Embiotocidae and Labridae to be evi- 
dence suggestive of a sistergroup relation- 
ship between them. 

As in the Euteleostei generally, the 
paired third pharyngobranchial elements 
(and associated toothplates) comprise the 
major component of the upper pharyn- 
geal jaw in labroids (Nelson, 1967a, 1969). 
In the Cichlidae (Fig. 12A) and Pomacen- 
tridae (Fig. 12C) the fourth upper tooth- 
plates also contribute significantly to the 
composition of the UPJ, and are suturally 
united to their respective third pharyn- 
gobranchials. Typically among outgroup 
taxa the fourth upper toothplate is well- 
developed and cups around a cartilagi- 
nous fourth pharyngobranchial, although. 
rarely it is as intimately associated with 
the third pharyngobranchial or as highly 
ossified as in cichlids and pomacentrids 
(Stiassny, 1981). 

In embiotocids Up4 is a fragile, weakly 
ossified element with feebly developed 
teeth and relatively little common border 
with its associated third pharyngobran- 
chial (Fig. 12B). In the Labridae no evi- 
dence remains of an independent Up4 
(Fig. 12D; see also Nelson, 1967a, 1969). 
We consider the reduction of the Up4 
element in the upper pharyngeal jaw to 
be a synapomorphy of these two labroid 
taxa. Ontogenetic data may clarify the 
nature of the reduction of this character 
within the Labridae. 

The families Cichlidae and Embiotoci- 
dae share a cartilaginous cap on the an- 
terior border of the second epibranchial 
(Fig. 14) (Stiassny, 1981). However, rein- 
vestigation of this character leads us to 
consider this condition non-homologous 
between the two families. Within the 
Cichlidae, the second epibranchials bear 
an expansion rostrally with a cartilaginous 
cap. This cartilaginous flange does not ar- 
ticulate with any other pharyngeal ele- 
ment, and extends forward into the buccal 
cavity forming the core of pharyngeal pad 
developed on the mouth roof (Trewavas, 
1973). In addition, the head of the epi- 
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Figure 12. Right upper pharyngeal jaw in ventral view. A. Geophagus; B. Micrometrus; C. Stegastes; D. Labrus. 

branchial bears two other cartilaginous 
pads, corresponding to its points of artic- 
ulation with pharyngobranchials 2 and 3 
(Fig. 14A). Within the Embiotocidae, only 
those cartilaginous pads associated with the 
pharyngobranchial articulations are pres- 
ent (Fig. 14B), either continuous with each 
other or separated by a narrow gap. Be- 
cause the cartilaginous extension on the 
anterior border of the second epibranchial 
has no counterpart in the Embiotocidae, 
in terms of either form or topographic re- 
lationship to the adjacent elements, we do 
not consider this similarity to be indica- 

tive of a close relationship between the 
two families. 

Interarcual Cartilage Development. 
The presence of a cylindrical rod-like in- 
terarcual cartilage connecting the unci- 
nate process of the first epibranchial ele- 
ment with a dorsal process of the second 
pharyngobranchial is considered by Rosen 
and Greenwood (1976) to be a synapo- 
morphy uniting the Perciformes. In a sub- 
sequent review of the morphology and 
distribution of this structure Travers (1981) 
concluded that an interarcual cartilage (of 
some form) is primitively present in a wide 
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range of ctenosquamate taxa (see also Ro- 
sen, 1985). 
Among outgroup taxa investigated here 

a rod-like interarcual cartilage is typically 
present. Although a well-developed inter- 
arcual cartilage is present in most sciaenid 
and gerreid taxa examined, an interarcual 
cartilage is lacking in both pharyn- 
gognaths Pogonias cromis and Gerres poe- 
ti. Within the Perciformes the interarcual 
cartilage has apparently been lost inde- 
pendently a number of times (e.g., Spring- 
er, 1968; Travers 1981, 1984a). Johnson 
(1984) listed the presence or absence of an 
interarcual cartilage in representatives of 
all percoid families. 

Within the Labroidei, a rod-like inter- 
arcual cartilage is fully developed in the 
Pomacentridae (Fig. 13C), reduced or ab- 
sent among the Cichlidae (Fig. 13A; see 
also Stiassny, 1981), and completely ab- 
sent in both the Labridae (Fig. 13D) and 
Embiotocidae (Fig. 13B). The cichlid con- 
dition is complex as an interarcual (pres- 
ent as a nubble of cartilage suspended in 
a connective tissue strand) occurs in many 
Neotropical and Madagascan lineages but 
is present only very rarely as an individual 
anomaly in the more derived African lin- 
eage (Stiassny, in press). As the Cichlidae 
is polymorphic for this character we ten- 
tatively consider the cartilage to be prim- 
itively present, but reduced in the family, 
perhaps having been lost independently 
several times within the clade. The com- 
plete absence of an interarcual cartilage 
is interpreted as a synapomorphy of the 
Labridae and Embiotocidae. 

Stiassny (1980) cited the loss of a well- 
developed anterodorsal process on the sec- 
ond pharyngobranchial (primitively ac- 
commodating the medial end of the in- 
terarcual cartilage) as a synapomorphy 
uniting the Labridae, Embiotocidae and 
Cichlidae. Reexamination of this charac- 
ter fails to corroborate that assessment. 
Comparison of second pharyngobranchial 
morphology in a range of cichlid and po- 
macentrid and additional outgroup taxa 
does not reveal any significant difference 
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in the degree of development of this pro- 
cess in these taxa. The fact that the process 
is lacking on the second pharyngobran- 
chials of labrids and embiotocids is clearly 
related to the overall reduction of the ele- 
ments in these taxa. 

With regard to branchial osteology, the 
monotypic family Pholidichthyidae mir- 
rors the Labridae (and in some respects 
other labroids also) to a remarkable ex- 
tent. Pholidichthys lacks a cartilaginous 
fourth pharyngobranchial, a fourth upper 
toothplate, epibranchials 3 and 4 articu- 
late with the third pharyngobranchial, no 
interarcual cartilage is present and the 
second pharyngobranchial lacks a tooth- 
plate and anterodorsal process (Springer 
and Freihofer, 1976). In addition the fifth. 
ceratobranchials of Pholidichthys are also 
united into a single element. Unfortu- 
nately no specimens of this genus were 
available to us for dissection so we are un- 
able to comment on the condition of the 
branchial myology of these fishes. An in- 
vestigation of their myological configura- 
tion is particularly interesting with regard 
to the possible development of a pharyn- 
geal muscle sling in these taxa. (See dis- 
cussion of beloniform/labroid pharyngeal 
parallels on pages 274-286.) 

Additional Characters of the 
Pharyngeal Region 

Ventral Branchial Myology. In a phy- 
logenetic context, teleostean ventral bran- 
chial myology has received far less atten- 
tion than the corresponding dorsal 
configuration. Although much informa- 
tion is available in papers describing the 
myology of various individual taxa, few 
comparative data have been assembled 
with a view to resolving problems of phy- 
logenetic relationship. The works of Dietz 
(1921), Nelson (1967b), Winterbottom 
(1974) and Lauder (1983) are notable 
exceptions and provided much _ valua- 
ble comparative information. Goedel 
(1974a,b) and Anker (1978) also provided 
useful data on the ventral branchial mus- 
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Figure 13. Right upper pharyngeal jaw in dorsal view. A. Geophagus; B. Micrometrus; C. Stegastes; D. Labrus. 

cles of two African cichlid fishes, and 
characters of the ventral branchial mus- 
culature of labroids are employed by 
Stiassny (1982, and in press) and Green- 
wood (1985). 

The plesiomorphic perciform configu- 
ration of ventral branchial muscles is rep- 
resented here by the arrangement in Mo- 
rone (Fig. 4A). Both the rectus ventralis 
IV and obliquus ventralis IV insert togeth- 
er onto a well-developed semicircular lig- 
ament system. Among labroids a similar 
configuration is present in embiotocids 
(Fig. 4B) and most cichlids (Fig. 4C; 
Greenwood, 1985 and Stiassny, in press), 

as well as in the percoid outgroups ex- 
amined (Serranus lacks the semicircular 
ligament system entirely [Stiassny, in 
press]). 

In labrids (Fig. 4D) and pomacentrids 
(Fig. 4E) the rectus IV and obliquus IV 
muscles insert independently on the 
semicircular ligament. Although a seem- 
ingly minor distinction, these insertional 
differences consistently appear to differ- 
entiate labrids and pomacentrids from the 
other perciform taxa examined, and as 
such are interpreted as synapomorphic for 
the two lineages. 

Primitively among acanthomorphs a 
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A B 
Figure 14. Isolated second epibranchial element. A. Astato- 
tilapia; B. Cymatogaster. 

single ligament passes from the third hy- 
pobranchial element of either side to at- 
tach to the dorsal surface of the urohyal 
(ligamentum urohyale caudale of Anker, 
1978). Uniquely in the Cichlidae (Fig. 
10B) an additional ligament (ligamentum 
urohyale intermedium of Anker, 1978) 
passes from the second hypobranchial ele- 
ment of either side to attach to the dorsal 
surface of the urohyal somewhat in ad- 
vance of the caudal ligament. A similar 
elaboration of a ventral branchial liga- 
ment system is lacking in all other taxa 
and is identified as an additional synapo- 
morphy uniting the members of the Cich- 
lidae. 

Ventral Branchial Osteology. There 
exists a large body of data on the config- 
uration of dorsal branchial osteology, but 
as with the myology of the region, less is 
known of the variation in the ventral 
branchial elements. Some comparative 
data are available (e.g., Nelson, 1967a, 
1969; Travers, 1984a,b) and these provide 
useful additional outgroup data. 

In labrid (Fig. 10A), pomacentrid (Fig. 
10C) and embiotocid (Fig. 10E) taxa the 
urohyal articulates via its dorsal process 
with the ventral surface of the first basi- 
branchial element. This is not the case in 
cichlids (Fig. 10B), nor in the majority of 
percoid outgroups examined (e.g., Fig. 
10D) where the urohyal articulates with 
the second basibranchial (occasionally at 
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the cartilaginous junction of the first and 
second basibranchials). 

Gerres and Eucinostomus provide ex- 
ceptions to the above generalization and 
in these taxa the urohyal (although lack- 
ing a distinct dorsal process) articulates di- 
rectly with basibranchial one. A similar 
association is present in the majority of 
Asian (but not African) mastacembelids 
and synbranchids (Travers, 1984a,b). 

Despite these few mosaic occurrences, 
in the overwhelming majority of acantho- 
morph taxa the urohyal articulates with 
the second basibranchial, and the occur- 
rence of a basibranchial one/urohyal as- 
sociation in labrids, pomacentrids and 
embiotocids is interpreted as a synapo- 
morphy uniting these three taxa. . 

In labrids and pomacentrids (Figs. 
10A, C) the urohyal articulates with a 
large keel-like caudally directed ventral 
extension developed on the elongate cy- 
lindrical first basibranchial element. 
Primitively among perciforms the first ba- 
sibranchial is a deep, almost square ele- 
ment that lacks a ventral process (e.g., Fig. 
10D). In cichlids and embiotocids the first 
basibranchial is also somewhat elongate 
and cylindrical and varies in size. A well- 
developed caudally directed ventral pro- 
cess, however, is never developed in the 
manner or extent approaching that of the 
pomacentrids and labrids. 

The mastacembelid and synbranchid 
lineage described by Travers (1984a,b) 
prove exceptional among outgroups in the 

possession of well-developed ventral pro- 
cesses on the first basibranchial. 

Despite the occurrence of a similar ba- 
sibranchial morphology in the labrid/po- 
macentrid pair and in the distantly relat- 
ed symbranchid/mastacembelid lineage, 
the labrid/pomacentrid basibranchial 
configuration is interpreted as a synapo- 

morphy uniting these two taxa. 
Caudal Fin Skeleton. Extensive litera- 

ture exists on the systematic value and dis- 
tribution of variation in caudal structure 
within the Acanthomorpha (e.g., Ford, 
1937; Gosline, 1961; Hollister, 1936, 1937; 
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Figure 16. Caudal skeleton of A. Hysterocarpus (40 mm SL). 

Johnson, 1984; Patterson, 1968; Rosen, 

1973; Rosen and Patterson, 1969). The bas- 
al perciform caudal skeleton has been de- 
scribed by Gosline (1961) as having three 
epurals, two independent uroneural ossi- 
fications, and the hemal arches on the pen- 
ultimate and antepenultimate vertebrae 
autogenous. Patterson (1968) further char- 
acterized the basal Perciform caudal skel- 
eton as having, among other features, a 
low neural crest on the penultimate ver- 
tebrae. 

Epural Reduction. In labrid (Fig. 15C; 
see also Ford, 1937) and cichlid (Fig. 15A; 
see also Vandewalle, 1973) taxa there are 
two epural bones in the caudal skeleton. 
Among perciforms the primitive condi- 
tion, as found in the Embiotocidae (Fig. 
15D), Pomacentridae (Fig. 15B), and most 
of the outgroup taxa examined (e.g., Fig. 
15E), is the possession of three epurals (see 
also Gosline, 1961). Although exceptional 
among embiotocids, individuals of Hys- 
terocarpus (Fig. 16) and Micrometrus are 

occasionally found with only two inde- 
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pendent epurals. In these individuals the 
anomaly appears to be the result of fusion. 
In young Hysterocarpus, three separate 
epurals are present, whereas in the adult 
these are occasionally united along a por- 
tion of their border. The labrids and cich- 
lids bear no trace of a third epural at any 
time during ontogeny. 

Despite the somewhat mosaic distribu- 
tion of epural reduction among phyloge- 
netically disparate acanthomorph taxa 
(e.g., reduction occurs in a range of ser- 
ranid lineages as well as in a number of 
“paracanthopterygians” [Rosen and Pat- 
terson, 1969]), three epurals is undoubt- 
edly the primitive condition for perco- 
morphs (Patterson, 1968). In view of this 
we interpret the reduction of epural 
number in the Labridae and Cichlidae as 
a synapomorphy uniting the two clades. 

Uroneural Ossification. In common 
with a range of perciform taxa, the la- 
broid caudal skeleton has but a single uro- 
neural ossification (Gosline, 1961). In the 
Embiotocidae and Cichlidae, the uro- 
neural is autogenous, as it is in all out- 
group taxa examined (e.g., Fig. 15E). Em- 
biotocids differ from outgroups, however, 
in having the uroneural elements very 
closely applied to the urostyle (Fig. 15D); 
nonetheless the uroneural can easily be. 
dissected free of the urostyle without 
damage to either element. In the Poma- 
centridae and Labridae the uroneural ele- 
ment is completely fused with the uro- 
style, resulting in a urostyle/uroneural 
block with no suture evident between the 
two elements (e.g., Fig. 15B). In labrids, 
hypurals 4 and 5 are also fused to the uro- 
neural/urostyle block (Fig. 15C; see also 
Ford, 1937), a condition we consider to be 
synapomorphic for members of the Lab- 
ridae. 

Complete fusion of the uroneural with 
the urostyle, and the obliteration of all 
trace of a former sutural union, is inter- 
preted as a synapomorphy uniting the 
pomacentrid and labrid clades. 

Antepenultimate Vertebrae. Primitive- 
ly among perciforms, the hemal arch of 
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the antepenultimate vertebra remains free 
from, although very closely associated 
with, its centrum (e.g., Fig. 15E; see also 
Gosline, 1961). Among labroids an autog- 
enous hemal arch is also found in the Po- 
macentridae (Fig. 15B), where the hemal 
spine of the antepenultimate vertebra ar- 
ticulates with the centrum via a peg-like 
dorsal extension. The division between the 
two bones is clearly evident. Embiotocids, 
cichlids, and labrids exhibit a derived con- 
dition in having the hemal spine fused 
with the antepenultimate vertebra. Even 
in the early ontogeny of these elements 
(ca. 10 mm SL), there is no discernible 
division between these elements. 

Although fusion of the antepenulti- 
mate centrum and hemal spine occurs in 
some other acanthomorph taxa (e.g., Gos- 
line, 1961; Hollister, 1937; Springer, 
1968), its absence in any of the perciform 
outgroup taxa examined in the course of 
our investigation leads us to consider this 
character as a synapomorphy uniting the 
labrids, embiotocids and cichlids. 

Additional Characters 

Subocular Shelf. The presence of a sub- 
ocular shelf, usually formed by a medial 
extension of the third suborbital, is wide- 
spread among, perciforms and appears to 
have been independently lost a number of 
times within this taxon (Smith and Bailey, 
1962). Among the labroids the Pomacen- 
tridae and Embiotocidae have the sub- 
ocular shelf, whereas the Cichlidae and 
Labridae do not. The markedly mosaic 
distribution of this character among out- 
groups renders polarity determination of 
the character extremely difficult. For ex- 
ample, a subocular shelf is absent in the 
Centrarchidae, Kyphosidae, Leiognathi- 
dae and Percidae, but is present in the 
Girellidae, Serranidae, and Sparidae. Even 
within the Gerreidae, this character is 
variable (Smith and Bailey, 1962). Clearly 
the subocular shelf has been lost repeat- 
edly during perciform evolution. In the 
absence of a clearer knowledge of the pre- 
cise relationships of the labroids to other 
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perciform taxa, we are unable to deter- 
mine the primitive labroid condition. 

Endopterygoid Shelf. As noted by 
Stiassny (1980), primitively among acan- 
thomorphs, the endopterygoid bone of the 
suspensorium bears a medially directed 
shelf forming the floor of the orbit. The 
adductor arcus palatini muscle inserts onto 
the endopterygoid shelf and, although the 
extent of adductor migration over the shelf 
varies (Rosen, 1973), insertion is invari- 
ably onto the lateral face of the bone. 

In labrids and cichlids the medially di- 
rected endopterygoid shelf of other acan- 
thomorphs is lacking, and the adductor 
arcus palantini inserts onto the medial face 
of the endopterygoid. The floor of the or- 
bit now lacks a bony component and is 
instead entirely muscular. In both poma- 
centrids and embiotocids the endoptery- 
goid shelf is well-developed and adductor 
insertion is onto its medial face. 
Among all of the outgroup taxa inves- 

tigated an endopterygoid shelf was lack- 
ing only in the single species of Mullidae 
examined. In this taxon the adductor also 
inserts onto the medial face of the bone 
and the floor of the orbit is entirely mus- 
cular. In view of the extremely limited 
distribution of this feature within the 
Acanthomorpha, we interpret the loss of 
an endopterygoid shelf, and the subse- 
quent migration of the adductor arcus 
palatini muscle from the lateral to the 
medial face of the endopterygoid, to be a 
synapomorphy of the Cichlidae and Lab- 
ridae. 

Predorsal Bones. The structure and 
evolution of the predorsal bones have been 
extensively reviewed by Smith and Bailey 
(1961). Predorsals have generally been 
viewed as representing rayless pterygio- 
phores (Smith and Bailey, 1961); however, 
it has recently been suggested that they 
are derived from neural arch material (P. 
Mabee, personal communication). What- 
ever their origin, variation in predorsal 
number is widespread and may be sys- 
tematically useful at the present level of 
analysis. 
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The possession of three predorsal bones 
is the most common condition among the 
percoids (Johnson, 1984; Smith and Bai- 
ley, 1961) and, judging from the condition 
seen in most outgroup taxa, is primitive 
for the Labroidei as well. 

Embiotocids and pomacentrids gener- 
ally retain the primitive number of three 
predorsal ossifications, whereas the cich- 
lids and labrids display a reduction in pre- 
dorsal number. The reduction in predorsal 
number, to two predorsals in the Labridae 
and to two or fewer in the Cichlidae, is 
considered to be a synapomorphy uniting 
these two families. 

Extrascapular Bones. Among perco- 
morphs the extrascapular series of latero- 
sensory canal bearing ossifications usually 
overlie the parietal region of the neuro- 
cranium. In those taxa in which the ex- 
paxial musculature has migrated onto the 
neurocranium the extrascapulars lie in the 
dermis superficial to the epaxial muscu- 
lature (e.g, the Cichlidae). Uniquely 
among perciforms the extrascapulars have 
become fused with the parietals of embi- 
otocids and pomacentrids. In these taxa 
the parietals each bear an open (or par- 
tially closed) tube running postero-later- 
ally from the anterior parietal/supraoc- 
cipital border (Fig. 6C, D). In agreement 
with Morris (1982) we consider the fu- 
sion of an extrascapular element with the 
parietal to be a synapomorphy uniting 
the Pomacentridae and Embiotocidae. 
However, we are unable to corroborate 
Morris’ assertion that a similar extrascap- 
ular /parietal fusion also characterizes the 
Scorpididae. In the representative scor- 
pidid, kyphosid and girellid taxa investi- 
gated here, the extrascapular exhibited no 
particularly close association with the pa- 
rietal bone of the neurocranium. 

Epihemal Ribs. So-called epihemal ribs 
are developed in some or all representa- 
tives of the perciform families Embiotoci- 
dae, Pomacentridae, Cichlidae, Scorpididae, 
Girellidae, Chaetodontidae, Cirrhitidae, 
and Centrarchidae. Morris (1982) consid- 
ered the presence of epihemal ribs as an 
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indication that the pomacentrids (Fig. 17A) 
and embiotocids (Fig. 17B) bear a closer 
relationship to each other than either does 
to cichlids or labrids. However, a review 
of these structures indicates that the use 
of the term epihemal rib needs clarifica- 
tion because it describes two morpholog- 
ically and developmentally distinct struc- 
tures. 

The epihemal ribs of pomacentrids (and 
scorpidids, girellids, chaetodontids and 
cirrhitids) are membranous ossifications 
extending into the horizontal septum be- 
tween the epaxial and hypaxial muscula- 
ture, and would thus appear to be modi- 
fied intermuscular bones. The epihemals 
of embiotocids (and centrarchids, and a 
single cichlid species, Geophagus surina- 
mensis) appear to be modified pleural ribs. 
We conclude that the epihemal ribs of 
embiotocids are distinct from those of po- 
macentrids, and that they in fact repre- 
sent pleural ribs, for the following reasons: 
1) The epihemal ribs of embiotocids do 
not extend into the horizontal septum, 2) 
they are preformed in cartilage as are 
pleural ribs (but not intermusculars, which 
are membrane bones and hence are no 
longer preformed in cartilage (Patterson, 
1977)), and 3) the intermusculars and epi- 
hemals occur in overlapping series (Fig. 
17B; contra Morris, 1982), indicating sep- 
arate identity. 

Although work in progress (Jensen) in- 
dicates that the arrangement of epihemal 
ribs may be informative at the intrafa- 
milial level of analysis, lack of identity be- 
tween pomacentrid and embiotocid epi- 
hemal ribs precludes support for Morris’ 
(1982) statement of relationships based 
upon these structures. The morphological 
correspondence between the epihemal ribs 
of embiotocids and of the single species of 
cichlid fish is interesting; however, this 
similarity has little systematic signifi- 
cance. 

Maxillary-Palatine Ligament. Stiassny 
(1980) described a ligament connecting the 
postmaxillary process of the maxilla with 
the palatine and ectopterygoid bones of 
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the suspensorium as being a synapomor- 
phy uniting the labrid and embiotocid lin- 
eages (see also Kaufman and Liem, 1982; 
Lauder and Liem, 1983). Our reinvesti- 
gation of this ligament fails to corroborate 
that assessment; the degree of develop- 
ment of the ligament varies markedly not 
only within other labroid taxa (e.g., a range 
of Neotropical and etropline Cichlidae 
possess a well-defined and discrete tract 
of connective tissue connecting the max- 
illae and palatine/pterygoid region), but 
also among a range of outgroup taxa ex- 

amined during the course of this investi- 
gation. For this reason the presence of the 
ligament in labrids and pomacentrids is 
rejected as evidence of their close rela- 
tionship. 

tA, Insertion. Among percomorphs, and 
neoteleosts in general, control of the max- 
illa is achieved primarily through an in- 
sertion of the A, division of the adductor 
mandibulae muscle onto the posterior bor- 
der of the maxillo-mandibular ligament, 
which runs from the lateral face of the 
maxilla to the lateral face of the angulo- 
articular (Rosen and Patterson, 1969; 
Stiassny, 1981). A tendon (tA,) arising from 
A, and inserting onto the medial face of 
the maxilla is also primitively present, al- 
though usually only weakly developed. 
Within the Labroidei (and some _per- 
coids), there is no association of A, with 
the maxillo-mandibular ligament and 
maxillary control is primarily through tA, 
(Stiassny, 1980, 1981). The relative inser- 
tion sites of tA, in cichlids, embiotocids 
and labrids have been suggested to rep- 
resent a morphocline of insertion from just 
below the cranial condyle (cichlids, Fig. 
18C), to well onto the cranial condyle (in 
some embiotocids, Fig. 18A), to a point at 
the anterior margin of an elongate cranial 
condoyle (labrids, Fig. 18D). The insertion 
of tA, onto the cranial condyle was con- 
sidered by Stiassny (1980) to be a synap- 
omorphy of an embiotocid-labrid clade. 
Further investigation of this feature indi- 
cates that in fact this character exhibits a 
continuous range of variation both within 
and between taxa examined. For example, 
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the embiotocids span a range of tA, inser- 
tions (Figs. 18A, B) from that found in 
cichlids and many other percoids to a con- 
dition approaching that of labrids. Within 
the Cichlidae, in addition, one occasion- 
ally finds a condition approaching that of 
the Labridae (e.g., in the etropline Cich- 
lidae). In view of this, we feel that we 
would be creating an artificial disconti- 
nuity in what is in fact a continuous range 
of variation if we regarded tA, insertion 
as a synapomorphy of the Embiotocidae 
and Labridae. 

CHARACTER ANALYSIS 

Figure 19 depicts the single minimum 
length tree derived by the PAUP branch 
and bound routine (Swofford, 1985). This 
is the shortest tree obtained from the char- 
acter data (length = 23, consistency in- 
dex = 0.652) and we favor it with due re- 
servation. The resultant scheme of 
relationships differs from others previ- 
ously proposed by Stiassny (1980), Liem 
and Greenwood (1981), and most recently 
by Kaufman and Liem (1982), in placing 
the Cichlidae as the sistergroup of all the 
remaining labroid groups. The integrity 
of a monophyletic assemblage composed 
of the Embiotocidae, Pomacentridae, and 
Labridae is supported by the presence of 
three uniquely derived features of the 
pharynx: the fifth ceratobranchial ele- 
ments forming the LPJ are completely 
united such that no trace of a median su- 
ture remains, and the pharyngeal tooth 
rows span radially across the LPJ and 
overlie the median portion of the jaw 
(character | in Fig. 19); the urohyal artic- 
ulates via its dorsal process with the first 
basibranchial element (character 2 in Fig. 
19); and the musculus cranio-pharyngo- 
branchialis 2 is absent (character 3 in Fig. 
19). The Embiotocidae is placed as the 
sistergroup of the Pomacentridae plus the 
Labridae, again in contrast to previous 
hypotheses of other authors. Four poma- 
centrid/labrid synapomorphies are iden- 
tified in a range of structural systems 
(characters 4, 5, 6, and 7 in Fig. 19). 

Although Figure 19 represents the most 
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Figure 18. Insertion of tA, into the maxilla in: A. Embiotoca; B. Hyperprosopon; C. Cichla; D. Labrus. 
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parsimonious interpretation of the data at 
hand, the number of crossbars superim- 
posed onto the cladogram starkly illus- 
trates that even this scheme requires the 
loss or independent gain of many derived 
characters. Specifically, our hypothesis re- 
quires either that the Embiotocidae and 
Labridae have independently lost the sec- 
ond pharyngeal toothplates and reduced 
the pharyngobranchial element to a small 
rod-like structure (character 8), lost the 
interarcual cartilage (character 10), and 
have independently reduced (Embiotoci- 
dae) and lost (Labridae) the fourth upper 
toothplate (character 9), or alternatively 
that the Pomacentridae has undergone a 
reversal in each of these features. The 
Cichlidae and Labridae would have to have 
independently reduced the number of 
caudal epurals (character 11), reduced the 
number of predorsals (character 12), and 
developed an endopterygoid shelf with an 
(associated) shift in adductor arcus pala- 
tini muscle insertion site (character 13). 
The pomacentrids and embiotocids would 
have to have independently fused the sec- 
ond extrascapular bone with the parietal 
(character 14), or alternatively the Labri- 
dae would have to have secondarily re- 
expressed the ancestral condition of this 
character. Finally, the Pomacentridae 
would have to have redeveloped an au- 
togenous antepenultimate hemal spine 
(character 15). 

Obviously when dealing with such large 
amounts of homoplasy a number of alter- 
native trees of nearly equivalent length 
can be computed. Figure 20 depicts all of 
the trees derived from our character data 
that are of length 27 or less. There is one 
tree of length 24 (la in Fig. 20) and this, 
like our favored tree depicted in Figure 
19, also places the Cichlidae as the sister- 
group of the remaining Labroidei. Thus, 
the two shortest trees computed corre- 
spond in their placement of the Cichlidae, 
but differ as to which clade, the Embioto- 
cidae or the Pomacentridae, forms the sis- 
tergroup of the Labridae. No trees of length 
25 can be derived from these data. Dia- 

Bulletin Museum of Comparative Zoology, Vol. 151, No. 5 

grams 2a-f and 3a-b (Fig. 20) represent 
trees of lengths 26 and 27 respectively. Of 
the trees represented in Figure 20, only 2a 
has been previously proposed as a labroid 
phylogeny (Kaufman and Liem, 1982; 
Stiassny, 1980). There are two trees of 
length 29, including the tree of Liem and 
Greenwood (1981), and two trees of length 
30. 

Given the plethora of possible trees of 
nearly equivalent length and yet widely 
varying topologies, it is clear that state- 
ments of relationship within the Labroidei 
must remain highly tentative. For this 
reason it would be ill-advised to propose 
any classificatory or nomenclatural 
changes based upon the results of our 
study. Perhaps the most significant obser- 
vation we can make is that morphological 
character transformations within the La- 
broidei display a disconcertingly large 
amount of homoplasy. No matter which 
scheme of relationship is ultimately cho- 
sen, we must accept and acknowledge that 
in many structurally (and functionally?) 
disparate systems, character distributions 
within the Labroidei present a perplexing 
“web of parallelism.” As systematic mor- 
phologists we are obviously interested in 
knowing whether the degree of homopla- 
sy revealed in our study of the Labroidei 
is a general phenomenon that will be ob- 
served repeatedly in different groups that 
are subject to such detailed morphological 
analysis, or if the magnitude of the prob- 
lem is peculiar to this group—and_ is 
therefore perhaps indicative of something 
particular about its morphological evolu- 
tion. 

We hope that future work incorporat- 
ing other types of data, for example cla- 
distically analysed physiological or bio- 
chemical data (Wiley, 1981), will provide 
a set of characters more clearly supporting 
a single phylogeny. Once such a single, 
highly corroborated phylogeny is avail- 
able, then the same morphological ho- 
moplasy that proved an impediment to our 
understanding of the relationships of the 
group suddenly becomes of great poten- 
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tial use in extending our understanding of 
its evolution. Clades such as the Labroidei 
will provide an ideal opportunity for de- 
velopmental genetecists, physiologists and 
morphologists to explore and elucidate the 
causal processes underlying morphologi- 
cal homoplasy. 

DISCUSSION 

Pharyngeal Complexity and 
Systematic Dominance 

Of the eight characters found to diag- 
nose the Labroidei, seven are elements of 
the PJA, and the eighth, although not ob- 
viously linked with the functioning of that 
apparatus, is a feature of the pharynx. De- 
spite a conscious effort to locate additional 
synapomorphies in other structural sys- 
tems we were able to find evidence of la- 
broid monophyly only in the pharynx. 

This predominance of PJA characters 
has not extended to our analysis of rela- 
tionships within the Labroidei. Although 
features of the pharynx are well repre- 
sented among the characters used, enough 
other characters from a reasonable “spread” 
of morphological systems are introduced 
so that pharyngeal information is not 
overwhelming at that level of analysis. Of 
the 15 characters used in the analysis of 
labroid intrarelationships (Figs. 19 and 20) 
only six are components of the PJA (char- 
acters 1, 3, 4, 8, 9 and 10). Three addi- 
tional characters are located in the pha- 
ryngeal region but have no obvious 
functional connection with the PJA (char- 
acters 2, 5 and 6), and the remainder are 
distributed throughout the organism 
(characters 7, 11, 12, 18, 14 and 15). De- 
spite the variety of sources of information 
regarding relationships within the Labroi- 
dei, we feel that the predominance of the 
pharynx as a source of information at the 
subordinal level is noteworthy and credits 
further consideration here. 

When a particular morphological struc- 
ture or functional complex plays such a 
disproportionately predominant role in the 
systematics of a group of organisms there 
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are several reasons why that region or 
complex may be of interest. While freely 
acknowledging that many non-morpho- 
logical features can be of equal, and some- 
times even primary, importance in the 
evolution of groups and their interrela- 
tionships (Mayr, 1969; Miller, 1949), we 
will restrict ourselves to a consideration of 
the particular morphological properties of 
groups: 

1. The skewed emphasis may reflect an 
historical bias in the taxonomy of the 
group. For example, “caudal charac- 
ters’ may have traditionally (original- 
ly) been used in analyses and subse- 
quent workers have followed the 
precedent and directed attention to the 
complex. 
For some reason a particular region/ 
character complex may be assessed a 
priori to be of no significance in the 
evolution of the group, and thus atten- 
tion has been centered upon the re- 
gion. This emphasis reflects what Mayr 
(1969) has termed the “Darwin Prin- 
ciple” in systematics and stresses the 
use of conservative, “non-functional / 
non-adaptive’’ characters in systematic 
analyses. 

3. For some reason a particular region/ 
character complex may be assessed a 
priori to be of particular significance 
in the evolution of the group, and thus 
attention has centered upon the region. 
This is the opposite position to the pre- 
ceding case, and emphasizes the use of 
malleable ‘‘functional/adaptive” char- 
acters. Although few authors are ex- 
plicit in their formulation of this ap- 
proach it is implicit in the works of a 
number of functional morphologists 
(e.g., Dullemeijer, 1974; Gutmann, 1977) 
and “evolutionary” taxonomists (e.g., 
Szalay, 1981; see also discussion in Cra- 
craft, 198la). 

Each of the above can loosely be 
viewed as resulting in some sort of tax- 
onomically introduced bias, and sub- 
sequent investigation of other morpho- 
logical complexes would render a range 
of additional characters for analysis and 

bo 
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Figure 20. Range of additional trees (of length 27 or less) derivable from the character data entered into the analysis. 1A (length 
24), 2A-F (length 26), and 3A-B (length 27). C = Cichlidae, P = Pomacentridae, E = Embiotocidae and L = Labridae. 

the predominance of the original com- 
plex may be expected to be reduced. 
This isn’t, of course, to say that those 
original features suddenly become un- 
important or insignificant, but only that 
they no longer predominate. 

In view of our conscious effort to lo- 
cate features other than pharyngeal 
ones uniting the Labroidei and our in- 
ability to find any, we suggest that it is 
improbable that investigator bias is re- 
sponsible for the importance of the 
pharynx in diagnosing the clade. Of 
course we cannot rule out the possibil- 
ity that other morphological informa- 
tion does exist and that we have simply 
not found it yet, but our hypothesis is 
that such data do not exist. 

. Predominance of the region may sim- 
ply be a reflection of structural (and/ 
or functional) complexity. As Lauder 

(1981) quite correctly pointed out, few 
morphologists have explicitly consid- 
ered the influence of complexity upon 
patterns of morphological change. In- 
tuitively at least, it seems that complex 
systems have a higher likelihood of 
change than simple ones. If complexity 
is defined as the number of parameters 
needed to describe form (Lauder, 1981; 
Vermeij, 1973), then an increase of 
complexity will automatically increase 
the number of possibilities for change 
in the component elements and in their 
relations to one another. Complex sys- 
tems have more potentially stable in- 
termediate states and have, therefore, 
options for change in design at each 
level (Lauder, 1981; Simon, 1962). 

The euteleostean pharynx is a highly 
complex construction, composed of 
many elements and numerous struc- 
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tural and functional networks of inter- 
connection. Lauder (1983) showed that 
there is a degree of decoupling be- 
tween patterns of functional activity 
and the sequence of structural modifi- 
cation in the euteleostean pharynx. In 
this complex system overall function- 
ing can be maintained in the face of 
sequential structural modification. In 
view of the complexity of the system, 
and concomitant structural variation, it 
is perhaps not surprising that so much 
attention has been centered upon pha- 
ryngeal characters in the systematics of 
euteleostean clades (e.g., Nelson, 1969; 
Rosen, 1973; Rosen and Parenti, 1981). 
We doubt whether a case can be 

made that the labroid pharynx is more 
complex than that of other clades; 
complexity alone does not seem to ac- 
count for our observation of pharyn- 
geal dominance in labroid systematics. 

5. The predominance of any particular 
region/character complex may_ indi- 
cate that it actually represents some sig- 
nificant and independent locus of evo- 
lutionary change. 

With all of the caution that the preced- 
ing list engenders, we would nonetheless 
like to speculate that our findings may in- 
dicate that the PJA does indeed represent 
precisely this sort of major locus of evo- 
lutionary change for the labroid clade. 
That features of the pharynx alone seem 
to characterize the Labroidei indicates 
that, relative to other systems, this com- 
plex underwent extensive restructuring 
early in the history of the clade. Perhaps, 
as suggested by Liem (1973), a single 
change in one aspect of this complex pre- 
cipitated a major restructuring in other 
elements of the pharyngeal network. Ini- 
tial restructuring of the pharynx, a com- 
plex considered to be profoundly impor- 
tant in the evolution of the Labroidei (see 
discussion of the concept of key innova- 
tion below), may then have been a very 
rapid, yet integrated, event. 

If this is the case, the pharynx may eas- 
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ily be overemphasized as a source of sys- 
tematic information since many of the 
characters treated as independent (and 
equivalent) are a necessary result of the 
single initial change. The remarkable mir- 
roring of a whole suite of morphological 
features of the PJA in the phylogenetical- 
ly disparate labroids and beloniforms 
would appear to support this inference. 
Recognition of what constitutes a ‘“‘unit- 
character” in a situation such as this is 
obviously fraught with difficulty. 

Key Innovations and the Explanation 
of Differential Diversity 

According to recent studies, features of 
the pharynx may have had important con- 
sequences for the morphologic and taxic 
diversity of the Labroidei (e.g., Lauder, 
1983; Liem, 1973, 1980; Liem and Osse, 
1975; Liem and Sanderson, 1986). Early 
suggestions that the acquisition of a novel 
structure (e.g., an LPJ suspended by a mus- 
cle sling) could profoundly influence the 
subsequent evolution of a lineage usually 
involved the idea of the novel feature al- 
lowing entry into a new adaptive zone (e.g., 

Mayr, 1963; Simpson, 1944, 1953, 1959). 
Subsequent radiation in an arena of re- 

duced competition gave rise to diverse 
and/or speciose lineages, the success of 
which could then be attributed to the ac- 
quisition of the unique feature character- 
izing them. The importance of such an 
“adaptive breakthrough” in transpecific 
evolution and the origin of higher taxa has 
been repeatedly stressed in subsequent ex- 
planations of organismic diversity (and 
enhanced speciation?) (e.g., Jaanusson, 
1981; Liem, 1973, 1980; Miller, 1949; 

Stanley, 1968). A plethora of names for 
this ‘‘distinctive sort of adaptation” 
(Simpson, 1953) is available (e.g., key ad- 
justments, key inventions, key evolution- 
ary novelties, major adaptive innova- 
tions). For ease of discussion we will follow 
Lauder (1981) in adopting the term key 
innovation (KI). 

Most recently, in a pair of perceptive 
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and insightful publications Lauder (1981, 
1982a) critically analyzed the key inno- 
vation concept. His primary criticism, with 

which we concur, is that a hypothesis that 
a structure plays a “key” (causal?) role in 
the subsequent evolution of a lineage is 
untestable within the framework usually 
proposed. If an evolutionary novelty is in- 
deed unique, how can any hypothesis re- 
garding its importance be tested by com- 
parison with its influence in independent 
circumstances? Unique events do not al- 
low a critical analysis of their conse- 
quences. 

As a solution to this dilemma, Lauder 
(1981, 1982a) suggested that general at- 
tributes (emergent organizational proper- 
ties) of unique features be sought, so that 
the consequences of these general features 
can be compared in both closely related 
and distantly related taxa. In this sense, it 
is not only the particular physical features 
located in compared taxa that are the pu- 
tative KIs but also the general or emer- 
gent properties resulting from them. Lau- 
der provided us with a method to bypass 
the evolutionary “‘uniqueness”’ of specific 
morphologies by concentrating attention 
on general, and thus comparable, prop- 
erties. As an example of such a general 
property, Lauder (1981) discussed the de- 
coupling of primitively constrained sys- 
tems and its possible consequences on the 
subsequent evolution of a taxon. Precisely 
such a functional decoupling between 
buccal and pharyngeal jaws, following key 
innovational pharyngeal specialization, is 
proposed to have played a central role in 
the extensive trophic diversification of 
cichlid fishes (Liem, 1973; Liem and Osse, 
1975). The development of a highly in- 
tegrated PJA (later found to characterize 
the Labroidei as a whole, see pages 273- 
288), and the subsequent freeing of the 
buccal jaws from a major role in food 
preparation prior to deglutition (Liem’s 
second major function), is held to have 
resulted in an extreme specialization of the 
buccal apparatus... .The release of the 
restricting influence of the second major 
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function resulted in the emergence of nu- 
merous specializations of collecting mech- 
anisms dealing with dramatically diverse 
foods.”” (Liem, 1973: 41). The resultant 
ability of the clade to exploit a great va- 
riety of trophic resources is considered to 
be of central importance in cichlid trophic 
diversification, ecological predominance, 
and explosive speciation (e.g., Fryer and 
Iles, 1972; Greenwood, 1974, 1984; Liem, 
1973, 1980). If this particular PJA config- 
uration was indeed an unique evolution- 
ary novelty then no comparison of its ef- 
fects in other clades would be possible and 
its consequences could not be assessed (but 
see discussion of the beloniform parallel 
on pages 310-312). However, as decou- 

pling is a general or emergent property 
transcending the features of any particular 
system, one can legitimately look else- 
where for clades that exhibit comparable 
structural and/or functional decoupling. A 
relationship between decoupling and, for 
example, morphological diversity between 
terminal taxa of both clades can now be 
sought. Following Lauder (1981, 1982a; 
Liem and Wake, 1985), one may pose the 
relational hypothesis that the emergence 
of a general property (Z in Fig. 21A) has 
consequences for the diversity of terminal 
taxa (A-D in Fig. 21A). The proposed 
method of testing this hypothesis is the 
repeated assessment of diversity (or what- 
ever parameter is being judged) within and 
between unrelated lineages also possessing 
this general property (Z' and Z”, Fig. 21A). 
If no relationship between the presence of 
this property and a particular pattern is 
found, the hypothesis is rejected. 

However, if such a comparative test is 
to be meaningful, one cannot directly 
compare attributes of the taxa in which 
the putative KIs occur. Diversity (like 
species richness) is a relative term and if 
a clade or set of clades is to be considered 
diverse (or speciose), this determination 
can only be made with respect to some 
meaningful standard of comparison. A 
consideration of the phylogenetic context 
of each taxon provides the only meaning- 
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ful standard for comparison. As is implicit 
in Hennig (1966: 225) and Lauder (1981, 
1982a), it is the sistergroup of the taxon 
possessing the putative KI that provides 
the standard by which diversity (or species 
richness) may be judged (see also excellent 
discussion in Cracraft, 1981b, 1982). 

We would like to emphasize the need 
for comparison between the clade _pos- 
sessing the putative KI and its sistergroup 
lacking it (A-D/X in Fig. 21B) in assess- 
ments of diversity or species richness. Ac- 
cordingly comparisons of species number 
(or diversity) are made between clades that 
have equivalent histories up to the time 
of their divergence. They are of equal 
age, began with equivalent developmental 
programs, and differ only in those fea- 
tures arising (or re-emerging) after their 
divergence. In these important features 
then, the sistergroup is the closest approx- 
imation we have to what the lineage un- 
der consideration would be like had it not 
developed the KI (and other evolutionary 
novelties characterizing it). As illustrated 
by Figure 21B, testing of hypotheses re- 
garding the role of a key innovation be- 
comes a two step process. Step one (Fig. 

21B) provides a measure of the relative 
diversity of the taxon possessing the pu- 
tative KI (A-D in Fig. 21B) and its sister 
group (X in Fig. 21B). In the second step 
(step 2 in Fig. 21B) relative diversities are 
then compared between independent lin- 
eages in which comparable key innova- 
tions have arisen (Step 2 in Fig. 21B: E- 
H to X’ versus I-L to X”). In this way 
possibly confounding historical factors are 
held to a minimum and the relative na- 
ture of the term diversity (or species rich- 
ness) is acknowledged and, as far as is pos- 
sible, is accounted for (but see discussion 
on pages 312-313). 

In past considerations of the key inno- 
vation concept it is frequently unclear 
what exactly the concept is meant to ex- 

Figure 21. 
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plain. A key innovation is frequently in- 
voked to account for the success of a lin- 
eage, but many properties might be used 
to characterize a particular lineage as suc- 
cessful. For example, enhanced speciation 
rates, reduced extinction rates, or mor- 

phological diversification are all perfectly 
reasonable criteria of particular kinds of 
success. In discussions or hypotheses of a 
key innovation, species richness and mor- 
phological diversity are often used inter- 
changeably or treated as if they are so 
closely related as to render distinction un- 
necessary. While it may frequently be the 
case that morphological differentiation is 
the by-product of the speciation process, 
it is by no means necessarily so, as is evi- 
denced by the well-documented phenom- 
enon of sibling species (Mayr, 1976; 
McKaye et al., 1982). Nor is it necessarily 
the case that morphological diversity 
within a lineage can be explained simply 
as the sum of differentiations accompa- 
nying speciation (Simpson, 1944, 1953). 
Even if morphological diversity is the pro- 
posed outcome of the origin of a key in- 
novation, it must also be clearly specified 
what types of features are in fact diver- 
sifying. Is it the specific morphological 
complex involving the key innovation or 
the organism as a whole that is supposed 
to undergo change? Any test of the effect 
of structural features or their emergent 
properties on the evolution of a lineage 
will require an explicit prediction of the 
nature of the consequences of their pres- 
ence. 

The need to precisely specify the na- 
ture of the predicted consequences of a 
key innovation is clearly evident when we 
consider the development of a pharyngeal 
muscle sling and Liem’s (1973) hypothesis 
of its effect on subsequent evolution. As 
described on pages 274-266, within the 
Beloniformes, one finds a striking mor- 
phological parallel between the configu- 

— 

Testing of relational hypotheses involving correlations between the possession of emergent features (Z) and the 
resultant properties of groups. A. After Lauder (1981); B. Test incorporating initial intracladal sistergroup (X) comparison (step 
1) prior to intercladal comparison (step 2). (see page 310 for further explanation of figure). 
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ration of the PJA of labroids (Fig. 6) and 
that of the Exocoetoidea (Fig. 2). In these 
fishes (the Hemiramphidae and Exocoe- 
tidae) the fourth levator externus muscle 
(and a portion of the levator posterior) form 
a muscle sling supporting the fused fifth 
ceratobranchial elements. In addition, the 
dorsal musculature (particularly the trans- 
versus dorsalis posterior) is reduced and 
the articulatory facets of the third pha- 
ryngobranchials are exposed to form a 
diarthrosis with a well-developed neuro- 
cranial apophysis (Fig. 2E). The Scom- 
berescoidea lack these features although, 
like the Exocoetoidea, they possess a com- 
pletely united LPJ in which no trace of a 
median suture is evident. The LPJ also 
bears a well-developed median keel onto 
which the transversus ventralis muscle in- 
serts. 

The fortuitous morphological mirroring 
of aspects of the labroid PJA by that of 
non-adrianichthyoid beloniforms allows at 
least one test of the evolutionary conse- 
quences of a putative key innovation in 
these phylogenetically disparate assem- 
blages. However, for this test to be un- 
ambiguous we need a clearly stated hy- 
pothesis of the consequences of the key 
innovation. For example, if our prediction 
is increased species number, we find that 
the Exocoetoidea is indeed more success- 
ful than its sister lineage, the Scombere- 
socoidea (Fig. 7; 135+ species in the 
Exocoetoidea versus 36 species in the 
Scomberesocoidea, Nelson, 1984). This 
would seem to support the hypothesis of 
this particular pharyngeal configuration 
being key to the taxic success of a lineage. 
Likewise, if diversity of the trophic ap- 
paratus as a whole is the predicted out- 
come, then the wide range of tooth mor- 
phologies of both the PJA and the buccal 
jaws found in the Exocoetoidea relative to 
the Scomberesocoidea (Collette, 1966, 
1974, 1976; Parin, 1961) would lend sup- 
port to this hypothesis. However, the 
Scomberesocoidea exhibits a far greater 
diversity of LPJ form (but not dentition) 
than does its sister lineage (e.g., compare 
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figs. 2, 3 of Collette, 1966 with fig. 16 of 
Parin, 1961). In this respect, the Exocoe- 
toidea can be considered to lack signifi- 
cant diversity, indicating that the devel- 
opment of a muscle sling has not resulted 
in an overall pharyngeal diversification. 
Thus it would seem that clarification and 
explicit statement of the proposed conse- 
quences of the development of the key 
innovation are a necessary prerequisite for 

the generation of hypotheses about gen- 
erality of effects and the role of KIs in 
evolution. 

Despite the methodological refinement 
of Lauder’s scheme outlined here (Fig. 
21B), rigorous testing of historical hypoth- 
eses still presents difficulties. Even given 
a reasonable number of independent 
clades in which to conduct comparisons, 
it seems unlikely that comparisons of lin- 
eages sharing a putative KI with their re- 
spective sistergroups (the first step in our 
analysis) will always lead to unambiguous 
statements regarding the role of those in- 
novations in, for example, cladogenesis. If 
our hypothesis is that the presence of a 
key innovation is somehow implicated in 
enhanced speciation rates (or morpholog- 
ical diversification), this would be refuted 
by finding a clade with a comparable key 
innovation which is depauperate relative 
to its sistergroup. However, the question 

immediately arises as to how comparable 
these sister lineages are with respect to the 
suite of extrinsic factors acting upon them 
after their origin (see also Cracraft, 1982). 
Any differences in species richness or 
morphological diversity found in the two 
ciades might as easily be the result of 
differences in their habitat (e.g., estuary 
versus coral reef), vicariant history (e.g., 
mid-ocean versus shallow lake basin), later 
behavioral developments, and so on. Al- 
most inevitably there will be many ways 
in which the factors affecting species rich- 
ness or diversity will differ due to the in- 
dependent histories of sister lineages sub- 
sequent to their phylogenetic origin. 

Likewise, the second phase of the anal- 
ysis (i.e., comparison of independent clades 
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within which the key innovation arises; 
step 2 in Fig. 21B) presents its own diffi- 
culties. It might not be the case that the 
same evolutionary “novelty” or property 
will have equivalent effects when arising 
in different phylogenetic contexts. How 
likely is it that two different lineages, each 
with its own intrinsic morphological con- 
straints, developmental pattern, etc. will 
respond in the same way to the appear- 
ance of the “same” evolutionary novelty 
or property? While each appearance of 
the evolutionary novelty would indeed be 
independent, it might not be comparable 
because the innovation would, in each 
case, appear against a unique historical 
background, a set of existing functional 
constraints, and would be subject in the 
course of subsequent evolution to a unique 
set of extrinsic factors. The consequences 
of, for example, decoupling in one com- 
ponent of the trophic apparatus (e.g., the 
buccal jaws) may be very different, de- 
pending on the limitations imposed by 
primitive constraints on other components 

of the trophic apparatus (e.g., pharyngeal 
jaws). While the first step of the analysis 
would not be affected, since the network 
of constraints would be primitive for both 
taxa (A-D and X; Fig. 21B), the nature of 
the constraints affecting independent taxa 
(E-H to X’ vs. I-L to X"”; Fig. 21B) might 
differ greatly and thus have different in- 
teractions with the putative key innova- 
tion. Even if an innovation may be impli- 
cated in cladogenesis (e.g., Stanley, 1975) 
or diversification in one case, in another 
case it might arise in a context in which 
pre-existing functional networks or sub- 
sequent environmental influences are so 
constraining as to overwhelm its role in 
diversification or cladogenesis. Thus, as- 
sertions about the influence of key inno- 
vations, even when situated in a strictly 
phylogenetic framework, run the risk of 
being reduced to particularistic explana- 
tions about unique events in an unique 
historical arena. 

Despite the problems alluded to above, 
we concur with Lauder (1982b: 66) that 
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“The key to discovering the limits to de- 
terministic explanation in the historical 
record will be the extent to which general 
historical pathways in the transformation 
of biological design are revealed by a phy- 
logenetic analysis of structural and func- 
tional patterns.” The structural approach 
to historical patterns advocated by Lauder 
renders phylogeneticists with a method 
with which to begin that search. Discov- 
ery of such general historical pathways will 
have profound implications regarding the 
nature of the evolutionary process. 
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Data Matrix Used in Character Analysis 

Taxa /Character 

Plesiomorphic 
Cichlidae 
Embiotocidae 
Labridae 
Pomacentridae aS ee OO le = COO 

The characters are: 
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1. LPJ with no trace of a central suture, and with pharyngeal teeth implanted directly 
over the midline. 

ligament system. 

Uroneural fused with the urostyle. 

Interarcual cartilage absent. 
. Reduced number of caudal epurals. 
. Two or fewer predorsal bones. 

of the suspensorium. 

Urohyal articulates with basibranchial one. 
Absence of musculus cranio-pharyngobranchialis 2 muscle. 
LPJ “Y-shaped” with short body and elongate lateral horns. 
Obliquus ventralis IV and rectus ventralis V insert separately onto the semicircular 

Basibranchial one bears a large keel-like ventral extension. 

Second pharyngobranchial toothplate absent. 
Fourth upper toothplate either markedly reduced or entirely lacking. 

. Endopterygoid shelf absent and adductor arcus palatini inserts onto medial face 

. Extrascapular bone fused to the parietal. 
. Hemal arch of the antepenultimate caudal vertebrae fused with the centrum. 
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Abbreviations Used in Figures 

PAB 0s cig hes 

Adductor 5 
Articulation zone 
Basibranchial 1-4 
Basihyal 
Ceratobranchial 1-5 
Cleithrum 
Connective tissue 
“Epihemal ribs” 
Epibranchial 1-4 
Epipleurals 
Interarcual cartilage 
Hypobranchial 
Basibranchial8 /uro- 
hyal ligament 
Fourth levator exter- 
nus muscle 
Fourth levator exter- 
nus and obliquus pos- 
terior 

Levator posterior mus- 

cle 
Lower pharyngeal jaw 
Lateral horn 
Obliquus ventralis [V 
Obliquus posterior 
muscle 
Cranio-pharyngo- 
branchialis 2 
Transverse epibran- 
chialis 2 

Transversus pharyn- 
gobranchialis 2 
Neurocranial apophy- 
sis 
Pharyngobranchial 1-3 
Pharyngobranchial 3 
toothplate 
Toothplate of PB 2-3 
Articulation facet of 
PB3 
Pharyngocleithralis 
externus 

Pharyngocleithralis 
internus 
Pharyngohyoideus 
Pleural rib 
Rectus ventralis V 
Semicircular ligament 
system 

Tendon of A, division 
of adductor mandib- 
ulae 
Transversus dorsalis 
posterior 

Transversus ventralis 
IV-V 
Urohyal 
Fourth upper tooth- 
plate 
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SYSTEMATICS AND LEVELS OF COVARIATION IN CERION 
FROM THE TURKS AND CAICOS ISLANDS 

STEPHEN JAY GOULD' AND DAVID S. WOODRUFF? 

ABSTRACT. Cerion, the most morphologically di- 
verse of all pulmonate genera, has been vastly over- 
split in such a way that existing names form an in- 
coherent pattern of variation within and among 
islands. We have reduced the 300-odd taxa of north- 
ern Bahamian Cerion to a half-dozen species with 
consistent and predictable distributions. This study 
represents our first attempt to apply our ecogeograph- 

ic and biometric methods to the different Cerion 
fauna of the southeastern Bahamas. 

The dozen available names, inconsistently distrib- 
uted about the islands of the Turks and Caicos banks, 

reduce to three valid species: Cerion regina, present 
on all islands as Turks and Caicos representative of 
the “tapering morphotype,” the predominant and 
characteristic Cerion of this entire region; C. lewisi, 

a Cuban migrant restricted to islands of the western 
Caicos Bank; and C. blandi, misattributed to the C. 
glans complex in the past, but actually an immigrant 
population of the C. (Umbonis) stock, confined to 
Salt Cay on the Turks Bank and hybridizing with 
local C. regina. 

Biometric patterns based on factor analyses of mean 
vectors for all samples reveal order without exception 
at a series of descending levels. Clustering of samples 
can be interpreted as results of meaningful patterns 
in covariance among measures defining the axes. At 
the most inclusive level of all samples on all islands, 
each of three principal axes captures the distinctive 
morphological features of a taxon. Therefore, axes 
reflect taxonomic diversity and the contingent his- 
tories of migrations. At the next lower level of vari- 
ation (among samples within C. regina on all islands), 
island groups are distinguished by patterns of co- 
variation that express developmental rules of growth 
and allometry within a coherent Cerion ground plan, 
not the accidents of history revealed in the higher- 
level analysis among taxa. A smooth morphometric 
cline, connecting all islands of the Caicos Bank, unites 

the two major taxa of previous interpretation into a 

continuous array, and forms the basis for our decision 

‘Museum of Comparative Zoology, Harvard Uni- 
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to synonymize all samples of the tapering morpho- 
type as C. regina. At a third level of variation (C. 
regina within our best-sampled island of South Cai- 
cos), we detect coherence based upon geometric con- 

straints of growth for any coiled shell. Finally, spec- 
imens within samples follow similar patterns of 
covariance, indicating that general rules of growth 
apply to the conceptually different styles of within- 
and among-sample variation. 

|. The Problem and Promise of Cerion 

Copious variation in genetically-resolv- 
able patterns of shell coloration has se- 
cured for several pulmonate genera the 
status of evolutionary “‘classics” (Cain and 
Currey, 1963 on Cepaea; Crampton, 1916, 

1925, 1932 and Murray and Clarke, 1980 
on Partula; Gulick, 1905 and later studies 
on Hawaiian Achatinella, for example). 
Yet, although remarkable variation in 
morphology also distinguishes several pul- 
monate genera from most other mollusks, 
this source of insight has not been well 
exploited by evolutionary biologists—in 
part because the classic genera for studies 
of color are not particularly variable in 
form. 

Cerion, a widespread West Indian land 
snail favoring coastal, carbonate sub- 
strates, may be the most morphologically 
diverse of all pulmonate genera, with vari- 
ation in shell height from 5 to 70 mm, and 
in shape from pencils to golf balls. We 
understand the formal basis for this geo- 
metric diversity (Gould, 1984b; Gould and 
Woodruff, 1986; Woodruff and Gould, 
1980), but little of its genetic and devel- 

opmental foundation. The potential for 
such unparalleled diversity arises from two 
aspects of growth: first, the complex, ba- 
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sically tripartite allometry of all Cerion 
ontogenies (a juvenile button or triangle, 
followed by an adult “barrel” with little 
increase in width accompanying major 
growth in height, and a final change in 
coiling before secretion of the definitive 
adult lip); second, the ordering of growth 
patterns into several interacting but mu- 
tually dissociable covariance sets of coor- 
dinated characters. This complex allome- 
try provides great scope for translating 
small heterochronic effects into major 
changes in adult form, while the potential 
independence of covariance sets enjoins 
both forced correlations within sets (fur- 
ther translating small inputs into complex 
outputs) and substantial play for novel 
combinations (by independent change be- 
tween sets). Cerion, in short, is a premier 

subject for students of form. 
Yet Cerion’s promise has been impeded 

by two related “myths” propagated by its 
traditional literature (particularly May- 
nard, 1889; Maynard and Clapp, 1919- 
26). First, Cerion’s extreme lability in form 
has inspired the construction of a bloated 
taxonomy of some 600 taxa, about half 
from the Bahamas where we have con- 
centrated our studies (see Clench, 1957). 
Nearly all named taxa of Cerion hybridize 
freely, and few genuine biological species 
exist. The second Cerion myth holds that 
the geographic distribution of these for- 
mally designated taxa forms a basically 
incoherent spread, implicating capricious 
and distant transport by hurricanes as the 
primary mode of colonization. Admitted- 
ly, the placement of existing names on maps 
implies chaos of this sort, but the tradi- 
tional taxonomy is fundamentally erro- 
neous (Gould and Woodruff, 1978, 1986, 
for example). 

We have been studying the systematics 
and biogeography of Bahamian Cerion for 
more than a decade (see literature cited) 
and have been able to refute these two 
myths by systematic revision and synon- 
ymization of invalid taxa. In our simplified 
system of biological taxa mapped and stud- 
ied in the field, the chaos of traditional 
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names breaks down to be replaced by clear 
order and stable pattern, temporally and 
spatially, in the distribution of Bahamian 
Cerion among islands. 
We have detected order at two basic 

levels of variation, and have portrayed this 
coherence primarily by the study of co- 
variance sets, or groups of characters cor- 
related by the general geometries of snail 
growth and the particular allometries of 
Cerion. We find, first, sensible order with- 
in taxa, based upon clines defined geo- 
graphically (Gould and Paull, 1977 for C. 
striatellum) or ecologically (Gould and 
Woodruff, 1986 on dwarfing in C. guber- 
natorium), or upon small-scale but dis- 
continuous differentiation among islands 
(Gould and Woodruff, 1978 on C. bendalli 
in Abaco and Grand Bahama; Gould, 1984a 
on C. uva in Aruba, Bonaire and Curagao). 
Second, we have demonstrated consistency 

in the distribution and interaction of taxa 
within regions. We find the same forms 
(or “morphotypes,” for we do not know 
their genealogies) in the same settings from 
island to island within regions (“ribby” 
Cerion on bank-edge coasts, and “mot- 
tled” Cerion on bank-interior coasts and 
island interiors on all major islands of the 
northern Bahamas, Gould and Woodruff, 
1978, 1986). When anomalous taxa invade 
regions, they occupy restricted areas su- 
perimposed upon the underlying predict- 
ability of indigenous forms (for example, 
incursions of the subgenus C. (Umbonis) 
into bounded portions of the “ribby”’ coast- 
al range on eastern Andros, Cat and Long 
Islands). 

ll. A Strategy of Research 

We have reached the half-way point in 
our systematic and evolutionary revision 
of Bahamian Cerion. We have studied all 
major islands of the northern Bahamas 
(Little and Great Bahama Bank) and have 
found on each of the eight primary ter- 
ritories (Grand Bahama, Abaco, Andros, 
New Providence, Eleuthera, Cat, Exuma, 

and Long Island) the same basic distri- 
bution of bank-edge (usually east coast) 
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“ribby” and bank-interior (usually west 
coast) “mottled” Cerion described above 
(see Gould and Woodruff, 1986 for sum- 
mary). In addition, at least two islands (Cat 
and Eleuthera) harbor relict populations 
of the major Sangamon taxon from the ca. 
120,000 year b.p. dunes of these islands— 
smooth, white, thick-lipped C. agassizi. 
Finally, a few local incursions of other taxa, 
usually of the subgenus C. (Umbonis), have 
been recorded. The identification of this 
consistent pattern has permitted us to re- 

duce the bloated taxonomy of Bahamian 
Cerion by more than half, synonymizing 
some 300 invalid names to a half-dozen or 
so biological species. 

We now extend this program to the gen- 
uinely different Cerion faunas of the 
southeastern Bahamas (Inagua, Maya- 
guana, Crooked-Acklins, and the geo- 
graphically linked though politically in- 
dependent Turks and Caicos). The major 
difference between the two regions is ev- 
ident by inspection of museum collections. 
Whereas the ribby-mottled distinction un- 
locks the northern Bahamas, the main Ce- 
rion morphotype of the southern Bahamas 
is an ovate-triangular, generally smooth 
and white form known by a plethora of 
names—C. columna and C. christophei on 
Inagua, C. regium on Castle Island, C. 
piratarum on Mayaguana, C. regina on 
Grand Turk, C. caicosense on South Cai- 
cos, for example—but sufficiently similar 
from place to place to provoke a strong 
suspicion that their underlying unity might 
provide a key to the southern region. This 
study is a first attempt to apply the meth- 
ods that we used successfully in the north- 
ern Bahamas to the different fauna of the 
southern islands, in particular to variation 
within the ‘tapering’ morphotype (as we 
shall call it). 

We choose the Turks and Caicos islands 
for this first attempt for two reasons. First, 
these banks are, geographically speaking, 
the eastern outliers of the Bahamian com- 
plex. Their Cerion faunas are simpler than 
those of larger, more central islands like 
Inagua. We have had success in our pre- 
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vious work by beginning with sparser fau- 
nas of peripheral areas (Gould and Paull, 
1977; Gould, 1969a, 1984a) and working 
towards greater, central complexity (Gould 
and Woodruff, 1986). Second, several 
names have been applied on various is- 
lands of the Turks and Caicos to popula- 
tions that may all belong to the tapering 
morphotype. If we can resolve the current 
set of unrelated names into a pattern of 
coherent variation, then we may hope that 
the southern Bahamas will also yield to a 
replacement of taxonomic chaos by bio- 
logical order. In this case, a revision of the 
entire Bahamian Cerion fauna will be 
within our grasp. 

Ill. The Current Status of the Turks and 
Caicos Cerion Fauna 

The available nomenclature for Turks 
and Caicos Cerion provides an excellent 
example of the systematic problem (sys- 
tematic, that is, in both technical and ver- 
nacular senses) besetting this genus. The 
Turks and Caicos, spared visits by the most 
ardent splitters among Cerion aficionados, 
are relatively “underrepresented” by Ce- 
rion species. Clench’s (1957) catalogue lists 
nine taxa, and two have been added since 
(Clench, 1961). The existing descriptions 
give no hint of any order or pattern in the 
distribution of these supposed taxa on the 
various islands. 

The first eight names were bestowed by 
Pilsbry and Vanatta in their short paper 
of 1895 and their catalogue of 1896. Pils- 
bry, impressed by Maynard’s demonstra- 
tion that the internal teeth and lamellae 
of Cerion shells had taxonomic value, en- 

gaged Vanatta to section shells in the ex- 
tensive collection of the Academy of Nat- 
ural Sciences of Philadelphia. He thought, 
in so doing, that he had “brought to light” 
many new species. In particular, he dis- 
tinguished for the first time a “Turk’s Is- 
land” (1895, p. 208) species of Cerion from 
other taxa of the tapering morphotype. He 
named this first Turks and Caicos species 
C. regina (1895, p. 208), distinguishing it 
from C. columna of Inagua by its more 
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triangular profile (C. columna, as its name 
implies, is more parallel-sided); from C. 
regium of Castle Island by its smaller size 
and less thickened apertural lip (as com- 
pared with the thick lip of C. regium, de- 
scribed in a disparaging and mildly racist 
manner by Pilsbry and Vanatta as “‘a lip 
of quite Ethiopian characteristics’); and 
from C. lentiginosum and C. album of 
Rum Cay by its smoother shell (for the 
Rum Cay species are costate on their early 

whorls). Pilsbry and Vanatta then named 
five subspecies of C. regina, in order (pp. 
208-209) as C. r. percostatum for ribbed 
shells; C. r. comes (literally, the pretty 
queen) for shells “heavily streaked and 
blotched with chestnut brown”; C. r. Swif- 
tii for smaller, thinner and more triangular 
shells; C. r. eucosmium for smooth, glossy 
shells with livid, pinkish-brown streaks; and 
C. r. brevispira for short, compact shells. 
All these names were applied to shells from 
“Turk’s Island,” presumably Grand Turk 
of modern nomenclature. All names refer 
to common variants of color, ribbing, and 
size (with engendered covariances in shape) 
now recognized as the major and pervasive 
paths of variation throughout the genus. 

Pilsbry and Vanatta then recognized a 
second species from ‘Turk’s Island” as 
Cerion incanoides (1895, p. 209). They 
noted that “this species belongs clearly to 
the group of C. regina, lentiginosum, etc.” 
(loc. cit.), but established a separate taxon 
to recognize the thin and smooth shell of 
this form. We do not understand why they 
made this distinction because, at least to 
us, collections of C. incanoides differ no 
more from C. regina than do several of 
the C. regina subspecies among them- 

selves. 
In their 1896 catalogue, a landmark at- 

tempt to systematize the entire genus, Pils- 
bry and Vanatta listed the Turks and Cai- 
cos taxa included under and allied with 
Cerion regina. They then named, as C. 
blandi (1896, listed on p. 324, described 
on p. 334), a genuinely different Cerion 
from this region. They included this thick 
and solid, small to medium sized, cylin- 

Bulletin Museum of Comparative Zoology, Vol. 151, No. 6 

drical rather than triangularly shaped, and 
strongly ribbed shell in the group of Ceri- 
on glans, the typical ribby Cerion of the 
northern Bahamas. In so doing, they made 
an interesting error. C. blandi, confined to 
small Salt Cay of the Turks group, rep- 
resents an incursion of the distinctive sub- 
genus C. (Umbonis) that has hybridized 
to varying degrees with C. regina stocks. 
C. (Umbonis) has distinctively wavy ribs 
and incised spiral lines, but these charac- 
ters are often muted in hybrid forms. In 
particular, as in C. felis of Cat Island and 
C. glans irregulare of northern Andros 
(both hybrids between an umbonid and C. 
glans), most specimens lack the incised 
lines and bear strong ribs only moderately 
wavy. In this “diluted” state, shells of C. 
blandi do superficially resemble standard 
ribby Cerion. Indeed, Pilsbry and Vanatta 
glimpsed the true status of C. blandi in 
adding to the end of the description: “but 
the ribs are conspicuously different, pe- 
culiarly rough and unfinished, somewhat 
like C. felis” (1896, p. 334). C. felis is a 
C. (Umbonis) hybrid from Cat Island. 

In 1937, Clench described the first Ceri- 
on from the Caicos islands, establishing the 
new species, C. caicosense. Clench rec- 
ognized its allegiance with C. incanoides 
and the C. regina group, but felt that 
smaller size, whiter color, and proportions 
of the apertural teeth (parietal smaller and 
columellar longer) warranted a new 
species. We shall show that the Caicos pop- 
ulations, particularly from South Caicos, 
are distinct biometrically, but for none of 
the reasons identified by Clench, since all 
his differentia show overlap with mean 
values from Turks island populations. 

In 1961, Clench wrote a summary paper 
on land shells of the Turks and Caicos. He 
properly lumped all previous names for 
the C. regina group, except his own C. 
caicosense, into C. regina itself (1961, p. 
250), not primarily for morphological rea- 
sons, but because all had been described 
from Grand Turk, and the necessary cri- 
terion of geographic distinction for sub- 
species had not therefore been met. He 



retained C. caicosense primarily for its 
geographic separation. 

Clench then added two new taxa. First, 
he described as C. utowana abbotti (1961, 
p. 251) shells from several islands on both 
Turks and Caicos banks that differed from 
C. regina primarily in the parallel-sided, 
rather than tapering form of the adult shell. 
This decision baffles us for two reasons. 
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CAICOS 
ISLANDS 

TURKS 
ISLANDS First, we do not know why he designated 

these shells as a subspecies of the East Plana 
Cay form C. utowana since its relation- 
ships, to us at least, seem so clearly with 
the local C. regina forms. Our biometric 
work, based on characters that Clench used 
to distinguish this taxon, places these pop- 
ulations squarely within the C. regina field 
(see section VI C). Second, we do not un- 
derstand why he distinguished this taxon 
at all since several populations within C. 
regina share this morphospace in the com- 
mon continuum from quite triangular to 
quite cylindrical shells. 

Clench then designated as C. lewisi 
(1961, p. 255) an uncontestably different 
Cerion from several islands in the north- 
western Caicos. This very thin, strongly 
mottled, cylindrical, smooth shell looks 
nothing like any other Turks and Caicos 
Cerion, yet cannot be distinguished con- 
chologically from the highly distinctive C. 
lepidum from nearby parts of Cuba. We 
do not doubt, as Clench also concluded, 
that C. lewisi isa Cuban emigrant restrict- 
ed to a few islands of the Caicos Bank. 

The existing taxonomy therefore leaves 
us confused. C. blandi (an umbonid in- 
cursion probably phasing itself out by hy- 
bridization), and C. lewisi (a Cuban 
emigré) are distinct and locally restricted 
products of probably recent immigration. 
The prevalent local form, the tapering 
morphotype that gives the southern Ba- 
hamas its Cerion ‘signature,’ now carries 
four species names of uncertain status. 

Pilsbry and Vanatta’s C. regina has prior- 
ity, but C. incanoides (though synony- 
mized with C. regina by Clench) also re- 
fers to Turk Island forms. C. caicosense 
has been applied to Caicos island popu- 
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Figure 1. Islands of the Turks and Caicos banks. Turks: 1, 
Grand Turk. 2, Long Cay. 3, Salt Cay. Caicos: 1, West Caicos. 
2, Providenciales. 3, Pine Cay. 4, Water Cay. 5, Parrot Cay. 
6, North Caicos. 7, Grand Caicos. 8, East Caicos. 9, South 
Caicos. 

lations, but the basis of its distinction re- 
mains unclear. Finally, C. utowana ab- 
botti has been described from both banks, 
but with no evident differences from the 
C. regina incumbents. Moreover, no one 
has ever claimed any consistent or simpli- 
fying pattern in the geographic distribu- 
tion of the C. regina complex in the Turks 
and Caicos islands. A resolution of Cerion 
on these banks must evidently center on a 
proper characterization and mapping of 
morphological differences within the C. 
regina group. 

IV. Materials and Methods 

We have based our systematic revisions 
of Cerion on biometric and genetic studies 
of animals collected personally in the field 
as we map the ecologic and biogeographic 
distribution of Cerion. (We have often, as 
here, augmented our own material with 
samples from Museum collections repre- 
senting populations no longer extant or dif- 
ficult of access.) In May-June, 1978, we 

visited the Turks and Caicos to study the 
geographic and ecological distribution of 
variation in the tapering morphotype. We 
collected extensively on South Caicos, sam- 
pling every population that we could lo- 
cate; we then sampled less fully on the 
largest and most distant island of the Cai- 
cos Bank (Providenciales), and on the ma- 
jor island of the Turks Bank (Grand Turk). 
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Figure 2. Representative specimens of the three Cerion taxa of the Turks and Caicos. Left, C. regina from South Caicos, our 

sample 753. Middle, C. lewisi from Parrot Cay, Caicos Bank, MCZ No. 221566. Right, C. blandi from Salt Cay, Turks Bank, 
MCZ No. 220913. Note characteristic C. (Umbonis) features of C. blandi: wavy ribs and incised lines perpendicular to the ribs. 
The C. regina specimen is 34.0 mm high. 

We used 29 of our own samples for our 
morphometric analysis, 23 living and six 
subfossil. These include 19 from South Cai- 
cos (14 living, five subfossil), seven from 
Grand Turk (six living and one subfossil), 
and three from Providenciales (all living). 

We then selected 32 additional samples 
for biometric analysis from the collections 
of the Department of Mollusks at the Mu- 
seum of Comparative Zoology. These in- 

clude 15 samples of the tapering morpho- 
type (13 from islands that we had not 
visited, and two from South Caicos—the 
paratypes of C. caicosense, and C. uto- 
wana abbotti, both taxa that we regarded 
as ripe for synonymy). In addition, we 

measured ten samples of C. blandi and its 
hybrids with tapering forms, all from Salt 
Cay on the Turks Bank, and seven samples 
of C. lewisi from the western Caicos (West 
Caicos, Providenciales, Pine Cay, Water 
Cay, Parrot Cay and Ft. George’s Cay). 
Thus, our set of 62 samples represents all 
taxa (including types and paratypes, where 
available), on all islands of their recorded 
and available distribution. Samples are list- 
ed individually in the appendix with their 
field or museum numbers and their loca- 
tion. Figure 1 shows the islands of both 
banks, while Figures 2 and 3 display the 
range of form within the Turks and Caicos 
Cerion fauna (Fig. 2 the contrast among 
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Figure 3. Representative specimens for variation within C. regina. Top row, the three islands represented in our personal 
collections. Left, South Caicos from sample 753. Note the relatively squatter apex—the key defining feature of South Caicos 
populations. Middle, more apically pointed, finely ribbed and mottled specimen from Providenciales, sample 771. Right, large 

and apically pointed specimen from Grand Turk, sample 781. Bottom row, representative specimens from paratype samples of 

two other designated species from South Caicos, both in our view synonyms of C. regina. Left, C. caicosense. Right, C. utowana 
abbotti. The upper row left specimen is 33.5 mm high. 

the three recognized taxa; Fig. 3 the range 
of variation within the tapering morpho- 
type, here treated as a single species C. 
regina). 

For the biometric analysis, we selected 
20 adult specimens at random from each 
sample and measured, for each shell, 
characters and four additional derived ra- 
tios; this study therefore rests upon more 
than 20,000 direct measurements upon 
some 1,200 specimens in 61 samples. We 
have followed the protocol for measure- 
ment and analysis used in our recent work 
(especially Gould and Woodruff, 1986, ex- 

plained more fully in Gould and Wood- 
ruff, 1978), and will not repeat the details 
here. Table 1 describes and lists the char- 
acters, and Figure 4 displays the points for 
measurements of the aperture and _ last 
whorl. The 22 measures used here include 
19 of our previous set of 21 (excluding 
number of ribs on the 4th and 6th whorls 
because smooth shells of the tapering mor- 
photype lose their juvenile ribs by this 
stage), plus three basic indices of shell ‘shape 
(height to width ratios of the protoconch, 
of the final adult shell, and at the end of 
the fourth postprotoconch whorl) found 
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TABLE 1. BRIEF DESCRIPTION OF MEASURES USED IN 
THIS STUDY (GIVEN IN ORDER OF ARRAY IN SUBSEQUENT 

TABLES). 

1. PROWID Width of the protoconch 
2, FOURWID ~ Width of shell at the end of the 

fourth whorl 
3. NUMWHO Total number of whorls, count- 

ing from the end of the pro- 
toconch as zero 

4. RIBDENS Number of ribs in 50 microme- 
ter units at the end of post 
protoconch whorl 1 

5. LENGTH Total length of the shell 
6. WIDTH Total width of the shell 
7. PROHT Height of the protoconch 
8. FOURHT Height of shell at the end of 

the fourth whorl 
9. FRSXHT Height of shell from the end of 

the fourth to the end of the 
sixth whorl 

10. UMBWID Maximum width of the umbili- 
cus 

11. LIPWID Maximum width of the lip 
12. LIPTHK Maximum thickness of the lip 
13. APE Height of the aperture AB’ of 

Fig. 4 
14. APWID Width of the aperture C’D of 

Fig. 4 
15. APROT Projecture of apertural lip be- 

yond outline of previous 
whorls, C’D of Fig. 4 

16. EC Distance from last suture to 
umbilical border of aperture, 
measured perpendicular to 
the suture, EC of Fig. 4 

17. FA Distance from last suture to pa- 

rietal border of aperture, 
measured perpendicular to 
the suture, FA of Fig. 4 

18. APTILT The ratio EC/FA, a measure of 
the tilt of the aperture 

19. WEIGHT Weight of the shell 
20. HWRATIO _ The ratio of height to width of 

the shell, measures 4/5 
21. PRORAT Width/height ratio of the pro- 

toconch, measures 1/7 

22. FOURRAT Width/height ratio of the shell 
at the end of the fourth 
whorl, measures 2/8 

useful in our study of sinistral Cerion 
(Gould, Young and Kasson, 1985). The 
mean values for all measures in all samples 
are given in the appendix. 

Our measures are chosen to record the 
major shell characters used to make taxo- 
nomic distinctions, including sizes and 

shapes of protoconch, adult shell, and in- 
termediate whorls; size, form and orien- 
tation of the aperture and umbilicus; rib- 
bing and shell thickness; and size and form 
of the apertural lip. We have also included 
measures that will permit a reconstruction 
of basic coiling geometries, following both 
the analytical schemes of Raup (1966, for 
example) and the actual, more complex 
allometries of Cerion. Cerion is a nearly 
ideal animal for biometric research. The 
transition from protoconch to later growth 
is clearly marked, providing a clear and 
natural criterion for numbering whorls. 
Unlike most mollusks, Cerion possesses a 
definitive adult form; as growth reaches 
its termination, the direction of coiling 
shifts, the shell overgrows its previous 
whorls slightly, and then deposits an ex- 
panded and thickened adult lip, ceasing 
all growth thereafter. Thus, we can mea- 
sure the adult size of Cerion shells, without 
confounding ontogenetic and static vari- 
ation—a primary source of confusion in 
most biometric studies of snails. 

Two aspects of our research program 
suggest a factor analytic approach as most 
appropriate for our analysis: first, because 
we wish to explore the distribution of sam- 
ples in the general Cerion morphospace 
(rather than trying to test distinctions, 
taxonomic or otherwise, previously pro- 
posed); second, because our primary in- 
terest in the inductive study of morphol- 
ogy centers upon covariance sets, or groups 
of associated characters often flagged so 
well by various rotations of factor axes. 

Consequently, we have portrayed each 
sample by its vector of means (see appen- 
dix), submitted these vectors to transfor- 
mations that weight characters equally 
(percent-range), normalized the vectors to 
equal length (so that allometric effects will 
be expressed as shape and simple size dif- 
ference will not swamp more subtle asso- 
ciations), and then performed our factor 
analyses on the transformed matrix of mean 
vectors. (Our analyses are in the less usual, 
or “inverted,” Q-mode format, with load- 
ings as samples and scores as variables, 
rather than in the more conventional 
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R-mode—see justification and empirical 
demonstration of equivalency between the 
modes in Gould and Woodruff, 1978, 

1986.) 
The problems presented by variation 

among Cerion samples of the Turks and 
Caicos may be conceptualized as a de- 
scending series of levels, each posing dif- 
ferent questions and capturing different 
information. First, the positioning of all 
samples in a general morphospace to dem- 
onstrate the role of historical contingency 
in shaping the fauna by bringing two al- 
lochthones (the umbonid C. blandi and the 
Cuban import C. /ewisi) into primary ter- 
ritory of the tapering morphotype. Second, 
the positioning of tapering samples within 
the morphospace set by the tapering mor- 
photype itself to see whether any simpli- 
fication of pattern might replace the cur- 
rent, chaotic taxonomy. Third, the 

positioning of samples from South Caicos 
alone within their own morphospace to 
explore, for our best and most abundantly 
sampled island, any order in local variation 
that would probably be swamped by inter- 
island and inter-taxon effects at the higher 
two levels. Fourth, and finally, the order- 
ing of specimens within samples (this last 
being, of course, a break with, rather than 
a smooth descent from, the previous three 
levels, since it treats within-sample varia- 
tion of specimens rather than between- 
sample variation of mean vectors). 

We are interested not only in relation- 
ships among objects (as discussed above) 
but also in the associations of variables that 
build major dimensions of the morpho- 
space, for the covariance sets thus defined 
act as constraining channels of variation 
that both limit the kinds of variation ex- 
pressed, and also provide opportunity for 
generating large and diverse changes of 
form from small inputs (via correlated 
consequences). The tension between these 
superficially contradictory but linked 
themes of limitation and amplification de- 
fines Cerion’s major interest to students of 
morphology. 
We complemented the biometric study 

with a survey of genetic variation in snails 
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Figure 4. Sketch showing points that define our measures of 
the aperture. See Table 1. 

of the tapering morphotype. Our survey 
involved more than 520 individual adult 
snails representing 16 populations distrib- 
uted among the islands as follows: Provi- 
denciales: 2, South Caicos: 13, Grand Turk: 
1. One population from South Caicos (site 
758) was represented by two subsamples: 
758T from a single coconut palm tree and 
758 from the surrounding grass and shrubs. 
In most cases the same individual animals 
were used for both conchological and ge- 
netic study. All samples were taken by 
searching an area of typically 10 m? (a 
fraction of the neighborhood size) and col- 
lecting every adult encountered. 

Genetic characterization was based on 
an examination of individual variation in 
16 proteins (Table 2) extracted from foot- 
muscle tissue. Variation was detected by 
horizontal starch gel electrophoresis under 
conditions we have described elsewhere 
(Gould and Woodruff, 1986; Woodruff, 
1975). Using the BIOSYS-1 computer pro- 
gram (Swofford and Selander, 1981) we 
calculated allele frequencies for each sam- 
ple together with measures of genetic vari- 
ation including mean number of alleles per 
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TABLE 2. ENZYME SYSTEMS ANALYZED IN TURKS AND CAICOS CERION. 

Protein name (E.C. Number) 

Aspartate aminotransferase (2.6.1.1) 

Ceruloplasmin 
Esterase a-naphthyl acetate (3.1.1.1) 
General protein 
Glucose phosphate isomerase (5.3.1.9) 
Glyceraldehyde-3-phosphate dehydrogenase 

(1..2.1.12) 

Lactate dehydrogenase (1.1.1.27) 
Malate dehydrogenase (1.1.1.37) 
Phosphoglucomutase (2.7.5.1) 

6-Phosphogluconate dehydrogenase (1.1.1.44) 
Superoxide dismutase (1.15.1.1) 

Abbreviation Loci Conditions* 

Aat 1 A 
Crp 1 A 
Es 3 B 
Pr 1 B 
Gpi 1 B 

Gapd 1 A 
Ldh 2 A 
Mdh 2 B 
Pgm 2 B 
6pgd 1 B 
Sod 1 A 

* Electrophoretic conditions: A = tris borate EDTA buffer, pH 8.6, 250 volts, 4 hrs; B = tris citrate buffer, 
pH 6.7, 159 v, 4 hrs. 

locus (A), proportion of polymorphic loci 
(P), and mean individual heterozygosity 
by direct count (H). We performed  ? 
goodness-of-fit tests and also calculated ex- 
act probabilities to test for random mating. 
Wright’s (1978) F-statistics were used to 
assess the extent of genetic differentiation 
within and between samples and also to 
test for panmixia. Nei’s (1978) unbiased 
measures of genetic identity (J) and ge- 
netic distance (D) were calculated for all 
pairwise comparisons of samples. 

V. Covariance at Level One: 

The General Pattern 

In Figure 5, we plot the loadings of all 
55 modern samples (excluding only the six 
fossil samples) on the first three axes (93.7% 
of all information) of a varimax rotation 
for a factor analysis of the matrix of mean 
vectors. (In this triangular plot, the three 

loadings for each sample are normalized 
to a sum of 1.0, thus providing a repre- 
sentation of three dimensions in two, with 
axes at each corner of the triangle. All but 
one sample have communalities above 0.87, 
and this procedure introduces very little 
distortion of relationships among samples. 
The strongly dwarfed tapering sample 
from Sand Cay is the sole exception, with 
a communality of 0.36; nearly all its re- 
maining information lies on a fourth axis 
defining it alone.) 

The evident order of morphological dis- 
tribution among samples emerges as a 
pleasing first result; the lack of pattern in 
existing taxonomies is, as we had predicted 
and as we have found in all our Cerion 
work elsewhere, an artifact of definition. 
The three axes are foci for the three major 
kinds of Cerion on the Turks and Caicos— 
the indigenous tapering morphotype and 
the two localized immigrants, C. blandi 
and C. lewisi. The most distinctive form, 
pencil-thin and strongly mottled C. lewisi, 
defines the second axis, and all its samples 
cluster in a small space of high values. The 
first axis is a referent for tapering samples, 
and we can already discern clear order in 
geographic clustering among islands (dis- 
cussed fully in the next section on the mor- 
phospace of tapering samples alone). In 
particular, all samples from South Caicos 
occupy a small, unique field nearest the 
first axis. C. blandi occupies a broader field, 
high on the third axis, overlapping slightly 
with samples of the tapering morphotype 
(with which it hybridizes). 

The matrix of factor scores (Table 3) 
defines the bases for distinctions on these 
axes. When we consider such covariances 
for a matrix of samples from a single mor- 
photype generated by a single pattern of 
growth (see next section), then associations 
of variables tend to record pathways and 
constraints of development, and factor 
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2 
Figure 5. Normalized factor loadings of mean vectors for all nonfossil samples upon the first three varimax axes. Crosses are 

C. blandi, squares C. lewisi, and dots C. regina. |sland for C. regina identified as: S, South Caicos; E, East Caicos; M, ‘‘Middle’’ 
Caicos; N, North Caicos; G, Grand Caicos; P, Providenciales; T, Grand Turk; LC, Long Cay of Turks Bank; SD, Sand Cay of 
Turks Bank; R, island unknown. Convex polygons are drawn around all samples of C. lewisi, C. blandi, and C. regina from 
South Caicos, East Caicos, Grand Caicos, Providenciales, and Grand Turk. 

analysis becomes a chief tool in the in- 
ductive study of constraints and adapta- 
tion. But variation lies at too high a level 
for such an interpretation here because the 
differences “picked out” by the axes are 
not dimensions of growth within a coher- 
ent form, but the differentia of taxonomic 
entities forced into the same analysis only 
by historical contingencies of immigra- 
tion. Thus, the factor scores of this analysis 
are records of the basic morphological sep- 
aration among taxa haphazardly assem- 
bled by nature. 

The high scores on the second axis all 
record the chief distinguishing features of 
its focal cluster, C. lewisi—the coordinat- 
ed characters of a very slender shell 
achieved by growing many whorls of nor- 
mal size, not by whorls of unusual height. 
The shell begins high (0.349 for proto- 
conch height), but height of later whorls 
do not score strongly. The most distinctive 
character of slimness (height/width of 
adult shell at 0.569) is achieved by growing 
a large number of whorls (0.413), an ef- 
ficient path to relative narrowness since 
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TABLE 38. FACTOR SCORES FOR THREE-AXIS SOLUTION 

(93.7% OF INFORMATION) FOR ALL NONFOSSIL SAM- 

PLES. 

Measure Axis 1 Axis 2 Axis 3 

1; PROWID 0.124 0.076 0.141 
2. FOURWID 0.269 —0.157 0.265 
3. NUMWHO 0.055 0.413 —0.048 
4. RIBDENS —0.093 0.407 0.105 
5. LENGTH 0.182 0.233 0.056 
6. WIDTH O21 =0079 0.229 
i. PROHT — 0.294 0.349 0.493 
8. FOURHT —0.058 —0.030 0.489 
9. FRSXHT 0.282 —0.061 0.191 

10. UMBWID 0.119  —0.050 0.391 
11. LIPWID 0.177 0.046 0.074 
12. LIPTHK 0.249 0.020 —0.059 
3: ABHT 0.230 0.040 0.059 
14. APWID 0.253  —0.013 0.037 
15, APROT 0.148 0.067 0.129 
16. EC 0.236 0.135 —0.022 
Lis BA 0.171 0.273 0.051 
18. APTILT 0.084 0.092 0.032 
19, WEIGHT 0.138 —0.027 0.178 
20. HWRATIO 0.030 0.569 —0.212 
21. PRORAT 0.414 0.086 —0.222 
22. FOURRAT 0.353 —0.051  —0.097 

the standard allometry of Cerion adds 
height but little or no width throughout 
middle to late growth (see Gould, 1984b). 
The numerous fine ribs of this species also 
distinguish this taxon (0.407) from all other 
Turks and Caicos Cerion. 

The third axis, focus for C. blandi, re- 
cords its highest scores for characters well 
known (see Clench and Aguayo, 1952) as 
distinct features of its peculiar subgenus 
C. (Umbonis)—a wide umbilicus (0.391) 
and high early heights (0.493 for the pro- 
toconch, 0.489 at the end of the fourth 
whorl). C. (Umbonis) grows a thin, taper- 
ing triangular top by rapid excursion in 
height, however much the shell may 
broaden out later in ontogeny. 

Scores on the first axis, focus for tapering 
samples, are more complex because they 
record two distinct sources of variation— 
first, a basis of separation between tapering 
samples and the other two taxa; and, sec- 
ond, the major source of geographic di- 
vision within tapering samples (note the 

contrast of South Caicos samples with all 
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others). For the first source, tapering sam- 
ples are most evidently distinct from other 
taxa by their generally larger shell size. 
We find this size difference recorded in 
the usual manner of factor analytic studies 
(see Jolicoeur, 1963, 1984)—fairly low and 
uniform values (averaging about 0.2 in this 
case) for all measures of basic dimensions 
in the adult shell (length, width, aperture 
length and width, sizes of last whorls, that 
is, measures 5, 6 and 13-17). Standardized 
sizes of late whorls (fourth width at 0.269, 
and fourth to sixth height at 0.282) also 
covary with final sizes. 

However, since South Caicos samples 

load most highly on this axis, we find in 
addition to these low and uniform scores 
for general size a few higher scores for 
distinctive South Caicos characters (see next 
section), particularly the high values (0.414 
and 0.353) for early shell shape (width/ 
height ratios of protoconch and fourth 
whorl). The relatively flat apices (rapid 
early growth in width unmatched by 
height) of South Caicos tapering samples 
are their chief distinguishing character, 
both visually and biometrically (see ap- 
pendix). 

VI. Genetics and Morphometrics at Level 
Two: A Taxonomic Resolution of the 
Tapering Morphotype 

A) The General Pattern: Resolution of 

Outliers 

Figure 6 is a triangular plot of mean 
vectors for tapering samples alone in their 
own morphospace. Each island occupies a 
restricted field arrayed between the first 
two axes, thus affirming the most impor- 
tant conclusion that we have reached, in 
study after study, of geographic variation 
within Cerion taxa (Gould, 1984a; Gould 
and Woodruff, 1978 for example): geo- 
graphic coherence of shell form marks all 
Cerion distributions; the signature of places 
is never obliterated. 

The array contains an outlier, the 
strongly dwarfed population from Sand 
Cay, Turks Bank. Its distinctness is exag- 
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Figure 6. Normalized factor loadings for C. regina samples only. Symbols as in Figure 5. 

gerated in Figure 6 because factor analysis 
in varimax rotation tends to absorb 
uniquenesses on separate axes. The dis- 
tinctive features of Sand Cay are abstract- 
ed by this axis; when plotted into mor- 
phospaces that do not include this 
dimension (as in Fig. 1), Sand Cay plots 
near all other populations of the tapering 
morphotype on Turks Bank. 

The designation of Sand Cay’s unique- 
ness by an entire axis compresses all other 
variation into the smaller space of two di- 
mensions. Thus, to expand the portrayal 
of normal-sized samples in the tapering 
morphotype, we eliminated the Sand Cay 
population and repeated the analysis, plot- 

ting the triangular diagram as Figure 7. 
Note that the ordering of normal-sized 
samples is thereby spread out, but not in 
any way altered (compare Figs. 6 and 7). 
The basically linear array of South Caicos- 
East Caicos-Grand Caicos-Providenciales 
remains. This array is compressed into two 
axes on Figure 6, but expanded to three 
in Figure 7, as the sequence remains fixed 
in second axis projections, while each is- 
land now spreads out along the domains 
of axis one and three. 

The Sand Cay population bears, by 
Clench’s own decision (as curator of Mol- 
lusks at the Museum of Comparative Zo- 
ology), the name C. utowana abbotti, one 
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2 
Figure 7. Normalized factor loadings for all C. regina samples excluding the Sand Cay dwarfs. Open triangles are samples 
designated C. utowana abbotti by Clench. The open square is the paratype sample of C. caicosense. 

of the disputed taxa within the tapering 
morphotype—so one might suspect the va- 
lidity of this taxon on morphological 
grounds. But three other samples desig- 
nated by Clench as C. utowana abbotti, 
including the paratypes from South Cai- 
cos, plot (as we shall discuss in part C of 
this section) at expected positions for their 
islands within the tapering morphospace. 
Sand Cay’s uniqueness is a consequence of 
its dwarfing—a simple alteration that pro- 
vokes, via Cerion’s allometries, a large suite 
of complex changes producing a large 
overall excursion for the morphological 

vector considered in toto (see Gould, 1984b; 
Gould and Woodruff, 1986 for other mor- 
phometric analyses of dwarfing in Ceri- 
on). 

The Sand Cay population is not the only 
strongly dwarfed sample of the tapering 
morphotype. A subfossil sample from South 
Caicos (765) yields an even more distant 

outlier attributable to dwarfing; (see Fig. 
8 on the representation of all samples, in- 
cluding the subfossils. Note that axes two 
and three are reversed relative to Fig. 5, 
but that the ordering of samples and clus- 
ters is not altered). Note that the subfossil 
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2 
Figure 8. Normalized factor loadings for all samples, now including fossils. Symbols as on Figure 5 with the following additions 
for fossils. SF, South Caicos fossils (note their position adjacent to but outside the polygon of modern South Caicos samples); 
TF, Grand Turk fossils; and SF765, smokestack dwarf fossils from South Caicos. 

and Sand Cay dwarfs occupy outlying po- 
sitions at the opposite ends of third axis 
projections. 

Fortunately, as the result of a prior study 
in Cerion’s dwarfing (Gould, 1984b), we 
can identify the common basis in growth 
and allometry of these apparently contra- 
dictory morphological excursions in the two 
dwarfed populations (see Gould, 1984b). 
Axis three is the focus in Figure 8 for pen- 
cil-thin Cerion lewisi. The subfossil dwarfs, 
projecting as strongly on the third axis as 
any C. lewisi sample, are verging towards 

“smokestacks” in the terminology of Gould 
(1984b)—that is, they become dwarfed by 
restricting whorl size while growing a nor- 
mal number of whorls. Since Cerion in- 
creases in height but not in width as later 
whorls are deposited, this style of dwarfing 
adds height for a usual amount of coiling 
to the narrow base of dwarfed whorl size, 
producing a slender shell. But the Sand 
Cay dwarfs are “double whammies’’—that 
is, dwarfs through the twin action of re- 
duced whorl size and decreased whorl 
number, leading to squatter than average 
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Figure 9. Two distinct styles of dwarfing in C. regina, producing the major outliers in this species. Left: two specimens from 
sample 765, South Caicos. Note relative thinning of these smokestack dwarfs with respect to the normal (central) specimen 

from sample 756, South Caicos. Right: two specimens of Sand Cay dwarfs. Note relatively squatter shells of these ‘“‘double 
whammy" dwarfs compared with normal specimen. Leftmost dwarf is 19.1 mm high. Central specimen is 34.9 mm high. 

shells through the suppression of whorls 
that would add height without width. They 
therefore plot at the opposite end of axis 
3, the focus for high-spired C. lewisi. This 
structural understanding of dwarfing and 
its allometries resolves two issues: first, we 
can interpret two apparently opposite di- 

rections of morphological change as dif- 
ferent consequences of the same triggering 

phenomenon; second, we can accommo- 
date two outlying samples as resolvable 
expressions of the tapering morphotype, 
not as taxonomic anomalies. Figure 9 por- 
trays the unusual morphologies of the two 
dwarfs. Note also (see appendix for more 
details), the key mean values in the two 

dwarfed samples for this interpretation. 
The subfossil smokestack has (at 2.70) the 

third largest height/width ratio among 
South Caicos samples, and (at 7.2) a mean 

whorl number only slightly below average. 
The Sand Cay “double whammy” has (at 
2.20) by far the squattest shell of Turks 
Island forms, and (at 6.6) by far the small- 

est number of whorls. 

B) Covariances of the Tapering 
Morphospace 

The three axes of Figure 7 include 91.5% 
of all information, distributed as 25.6 on 
axis 1, 30.1 on axis 2, and $5.8 on axis 3. 
Table 4 presents the matrix of factor scores 
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for projections of variables upon these axes; 

we shall discuss the associations by de- 
creasing information content of axes. 

We recognize the third axis covariance 
from its similar expression in Table 3. The 
roughly equal projections for basic dimen- 
sions of the adult shell identify this axis as 
an expression of overall shell size (in Table 
3, standardized whorl sizes covary with the 
raw measures of final size. Here they do 
not, reflecting the more common pattern 

of non-association between these two sets 
in Cerion). 

Loadings of samples upon the third axis 
(Fig. 7) affirm this interpretation. This axis 
makes little distinction among islands, as 
each island harbors populations spanning 
a broad range of size. (Lability in size is 
characteristic of Cerion. All previous au- 
thors who sought biogeographic pattern 
with standard techniques of uni- and bi- 
variate biometry were misled, by the large 
range of size within each region, to affirm 
a lack of distinctness between regions (see, 
for example, Hummelinck, 1940 and De- 
Vries, 1974 on C. uwa, corrected by Gould, 
1984a. Multivariate techniques have re- 
vealed the basis in covariance sets for re- 
gional differences easily obscured by large 
variation in shell size). South Caicos sam- 
ples, for example, span the entire range of 
third axis loadings. The generally larger 
shells of Grand Turk (45-100th percentile 
among all samples for length, and 51-86th 
for width) are distinguished by their higher 
loadings from the smaller shells of Provi- 
denciales (20-53rd percentile for length, 
15-44th for width). 

The second axis is crucial to our inter- 
pretation of the tapering morphotype, be- 
cause it arrays each island in its own sub- 
field, while ordering the Caicos islands in 
proper geographic sequence (see next sub- 
section where we use this fact as the key 
for our taxonomic conclusion). Its covari- 

ances (Table 4) record a single and sensible 
pattern. Standardized whorl sizes are all 
prominent with heights for protoconch and 
fourth whorl (0.519 and 0.514) greater than 
widths (0.398 and 0.207). The only other 
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TABLE 4. MATRIX OF FACTOR SCORES FOR 

THREE-AXIS SOLUTION OF ALL C. REGINA SAMPLES 

EXCLUDING THE SAND CAY DWARFS. 

Measure Axis 1 Axis 2 Axis 3 

1. PROWID —0.029 0.398 —0.053 
2. FOURWID 0.005 0.207 0.173 

3. NUMWHO~ —0.002 0.046 0.244 

4. RIBDENS 0.092 0.267 0.016 

5. LENGTH —0.071 0.093 0.334 
6. WIDTH —0.059 0.062 0.321 

(pe LR@ EG —0.144 0.519 —0.056 

8. FOURHT —0.008 0.514 —0.140 
9. FRSXHT 0.307 0.096 0.051 

10. UMBWID —0.070 0.021 0.372 

11. LIPWID 0.069 0.044 0.162 
12) STP AGEK 0.136 0.025 0.163 

ios ARH —0.053 0.013 0.328 

14. APWID —0.010 0.005 0.286 

15. APROT —0.023 0.043 0.341 

sy JHC 0.084 0.038 0.210 

Gp 0.391 0.188 —0.084 

ls ARTE —0.058 —0.016 0.249 

19. WEIGHT ORGS 0.161 0.118 

20. HWRATIO 0.352 0.237 —O!022 

ZIPS PRORAT 0.644 =ONI56 —0.021 

22. FOURRAT 0.321 —0.145 0.207 

strong values are for height/width ratio of 
the adult shell (a consequence of growing 
whorls higher than wide), and for ribs on 
the first whorl, a correlation that we have 
never before detected in Cerion. Note that 
this association records but one of the two 
major developmental pathways to slender 
shells—the other, and much more com- 
mon, being simple addition of whorls (as 
discussed on p. 335). Samples from Provi- 
denciales load highest on this axis, South 
Caicos lowest. The percentile ranges of key 
variables fit this interpretation. Providen- 
ciales samples lie well above average in 
height/width ratio (64-84th percentile), 
but below in whorl number (27—34th per- 
centile), indicating that relatively slender 
shells arise by growing high, not more, 
whorls. 

The first axis records no major separa- 
tion among islands. All high values are for 
South Caicos samples, but others from this 
island share lower values with populations 
from other islands. Turks Island samples 
are consistently low. The covariance ex- 
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pressed in factor scores records a funda- 
mental rule of Cerion’s growth, but one 
that we have not detected so clearly in our 
studies of northern Bahamian Cerion. 

Consider the pattern in factor scores. 
Shells begin with low protoconch heights 
and average widths, yielding a relatively 
flat nucleus (width/height ratio of the pro- 
toconch scores maximally at 0.644). As the 
shell approaches middle growth, superfi- 
cial expectations are subverted. Despite the 
initial advantage in width (still maintained 
at the fourth whorl, with width/height ra- 
tio scoring at 0.321), height asserts itself 
more and more prominently as the shell 
grows. Note the continual increase in scores 
for successive heights: —0.144 for the pro- 
toconch, —0.008 for the fourth whorl, and 
0.307 for fourth-sixth whorl height. Thus, 
early widths are correlated with later 
heights (not later widths); or, in other words 
(and now interpreting), shells that begin 
quite flat compensate later by speeding up 
growth in height, and height compensa- 
tion increases continually during middle 
growth. 

We have noted this correlation of early 
widths with later heights again and again 
in our studies of land shells, not only in 
Cerion (Gould and Woodruff, 1978, 1986), 
but also in Poecilozonites (Gould, 1969b)— 
but its interpretation as compensation 
(keeping final dimensions within a limited 
range) had previously eluded us. We de- 
tect this pattern now because southern Ba- 
hamian Cerion should record it better. All 
Cerion with flat tops grow parallel-sided 
(or even width-decreasing) shells later in 
ontogeny, while shells that begin with a 
triangular top tend to maintain a gentle 
increase in width throughout growth. We 
have called the chief morphotype of the 
southern Bahamas “tapering” because most 
populations maintain a basic triangularity 
throughout growth. Yet the same tapering 
morphotype also includes the most initially 
flat-topped and later parallel-sided of all 
Bahamian Cerion (C. malonei on Long 
Island, populations of C. columna on Ina- 
gua, though the phenomenon reaches its 
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extreme expression in species of the Cuban 
C. dimidiatum complex). This transition 
from triangular throughout growth to first 
flat-topped and then parallel-sided rep- 
resents the range of expression for this first- 
axis covariance set. (We know, from a hy- 
brid zone in Cuba, that direct transitions 
along this gradient occur, see Galler and 
Gould, 1979.) We had not detected this 
pattern in the northern Bahamas because 
the basic contrast between ribby and mot- 
tled morphotypes in this region expresses 
only a small segment of this range, while 
the full spate lies recorded among popu- 
lations of the tapering morphotype. 

We can now understand how this com- 
pensatory covariance orders populations of 
the Turks and Caicos. As with variation in 
size (third axis), all islands display a large 
range of loadings upon this axis, and few 
inter-island distinctions can be made. But 
Grand Turk samples are distinct in their 
high protoconchs (low width/height ratio 
from 2.04-2.33), while South Caicos pop- 
ulations tend to be flat-topped (range of 
2.26-2.60, with only 1 sample of 20 below 
the maximal Grand Turk value of 2.33, 
and eight of 20 above 2.50). Yet this initial 
distinction is compensated in later growth 
as the early flatness of South Caicos shells 
engenders later exaggeration of height— 
for the final height/width ratios scarcely 
differ (range of 2.49-2.63 for Grand Turk 
and 2.44-2.78 for South Caicos). 

C) A Taxonomic Decision: All Tapering 
Populations Belong to the Single 
Species, Cerion regina 

The geographically localized and mor- 
phometrically restricted C. blandi and C. 
lewisi pose no taxonomic problems. They 
are distinct, immigrant forms and merit 
recognition as species (despite the hybrid- 
ization of C. blandi with indigenous ta- 
pering populations, a pervasive phenom- 
enon among Cerion taxa). 

The problem of the Turks and Caicos 
Cerion fauna (both in the existing litera- 
ture and in our morphometric data) cen- 
ters upon widely varying populations of 
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the indigenous tapering morphotype. Can 
they all be gathered under one species, C. 
regina by priority (and a lovely name as 
“queen Cerion”), or have they differen- 
tiated to an extent meriting taxonomic sub- 
division? Three separate issues confront us: 
the status of morphometric outliers (the 
two dwarf samples), the validity of existing 
names in the literature, and the order and 
extent of morphometric variation among 
our measured samples. 

We have already shown (see p. 336) 
that the dwarf samples, although morpho- 
metrically distant from the major clusters, 
are products of single transformations (and 
their correlated effects) noted again and 
again in dwarfed Cerion populations con- 
tinuous with, and showing no sign of dif- 
ferentiation from, adjacent populations of 
normal size (Gould, 1984b; Gould and 

Woodruff, 1986; Woodruff and Gould, 
1980). 

Four species names exist in the literature 
for tapering forms from the Turks and 
Caicos. Clench (1961) had already syn- 
onymized the two Turks Island forms by 
sinking C. incanoides Pilsbry and Vanatta, 
1895 into C. regina Pilsbry and Vanatta, 
1895. We do not challenge this decision. 

Do paratype populations of the remain- 
ing two species, C. utowana abbotti and 
C. caicosense, provide any evidence for 
valid distinction? C. utowana abbotti is 
easily dismissed by our morphometric evi- 
dence. As Figure 7 demonstrates, we in- 
clude three samples named C. utowana 
abbotti by Clench (who described the tax- 
on in 1961)—one from South Caicos (the 
paratypes), one from East Caicos and one 
from Long Cay on the Turks Bank. The 
South and East Caicos samples plot within 
the arrays of other samples from their is- 
land named C. caicosense by Clench. We 
have no other samples from Long Cay, but 
Clench’s C. utowana abbotti lies within 
the morphospace of C. caicosense. We may 
therefore synonymize C. utowana abbotti 
into whatever status C. caicosense de- 
serves. 

The paratype sample of C. caicosense 
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(Fig. 7) lies at the periphery of the South 
Caicos array (as formally designated taxa 
so often do), but clearly not apart from it. 
This population also has no claim for sep- 
aration beyond its general membership in 
the South Caicos field. 

We must, finally, consider the tapering 
morphospace itself (Fig. 7). The main ar- 
gument for taxonomic distinction would 
lie in the separation of the South Caicos 
and Turks Island fields, for these are the 
type areas of the two available taxa, C. 
regina (Turks Island) and C. caicosense 
(South Caicos). Indeed, in the full mor- 
phospace of Figure 5, South Caicos lies as 
far from Grand Turk as the other legiti- 
mate taxa, C. blandi and C. lewisi, lie from 
each other. 

The key to a proper taxonomy for the 
tapering morphotype lies in how samples 
from the other islands fit into the mor- 
phospace. If we find clear and separated 
clusters representing the geographically 
distinct Turks and Caicos banks, then we 
might admit the two existing names at some 
formal level. However, all representations 
of the morphospaces (Figs. 5-8) show the 
same pattern: populations from other is- 
lands of the Caicos Bank fully and contin- 
uously fill in the space between separated 
South Caicos and Turks Island clusters. We 
therefore find continuity in morphological 
distribution over the entire recorded range 
of the tapering morphotype, and no basis 
for taxonomic distinctions on this account. 

But the pattern of intermediacy also 
speaks for unification through another as- 
pect of its ordering. Our total array (Figs. 
6 and 7) contains multiple samples from 
four islands of the Caicos Bank—Provi- 
denciales (3), Grand Caicos (3), East Cai- 
cos (4) and South Caicos (16). A compar- 
ison with the geography of islands (Fig. 1) 
shows that each island occupies a discrete 
part of the morphospace and, more im- 
portantly, that the four domains are ar- 
rayed in perfect geographical order from 
South Caicos through East and Grand to 
the most distant Providenciales (see Fig. 
10). Moreover, the equally restricted mor- 
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Figure 10. Plot of average projection of all samples upon the 
second axis versus rank in position along the north edge of 
the Caicos Bank, west to east. 

phological domain of Grand Turk lies 
within this array. 
We also know the basis in covariance 

for this clinal distribution (see last subsec- 
tion): an increase in size of standardized 

early whorls towards Providenciales, with 
height increasing more than width, lead- 
ing from the relatively flat-topped popu- 
lations of South Caicos to the more slender 
and larger-whorled populations of Provi- 
denciales (see Fig. 3). This cline (Fig. 10) 
records standardized whorl sizes and their 
consequences for shape, not adult shell size; 
the Providenciales samples are, if any- 
thing, slightly smaller in size than most 
South Caicos populations, while each is- 
land formsa large and nondistinctive array 
for overall size (Grand Turk shells tend to 
be large, but one sample lies below the 
percentile means for adult length and 
height among tapering samples). All Cai- 
cos samples are therefore ordered by ge- 
ography in a cline defined by a sensible 
determinant of shape and its associated co- 
variances. 

We used the same criterion of geograph- 
ically ordered clinal distribution in mor- 
phology to unite a set of morphologically 
and geographically more distinct popula- 
tions into the single species C. striatellum 
from Hispaniola to the Virgin Islands 
(Gould and Paull, 1977). For all these rea- 
sons, we find no basis for any taxonomic 
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distinctions within the tapering morpho- 
type of the Turks and Caicos islands. We 
therefore synonymize all previous taxa, and 
recognize only C. regina as the appropri- 
ate name for the indigenous Cerion of the 
Turks and Caicos islands. The Cerion fau- 
na of this geographic outlier of the south- 
ern Bahamas therefore includes three 
species, the native C. regina from all major 
islands, and two restricted immigrants, C. 
blandi from Salt Cay, Turks Bank, and C. 
lewisi from several islands on the north- 
western Caicos Bank. The indigenous 
species belongs to the common morpho- 
type of its general region, while the two 
immigrants, both fortunately quite dis- 
tinctive in morphology, have recognizable 
sources on nearby Cuba. 

D) Genetics 

This taxonomic conclusion, based solely 
on conchological and biogeographic data, 
is strongly supported by our population 
genetic survey. Although we cannot assess 
the genetic status of C. blandi and C. lew- 
isi, we can document the strong genetic 
relatedness of C. regina from Providen- 
ciales and South Caicos on the Caicos Bank 
and Grand Turk on the Turks Bank. 

Eight of the 16 genetically interpretable 
loci were monomorphic in the 17 samples 
studied: Crp, Es-1, Es-6, Ldh-2, Mdh-2, 
Pgm-1, Pr-1, Sod-1. The frequency of the 
various alleles at the seven polymorphic 
loci are shown in Tables 5-7. Three loci 
were diallelic (Gapd, Gpi, Pgm-2); 6Pgd 
had three alleles, and three loci had up to 
four alleles segregating (Es-2, Aat, and 
Mdh-1). Data for acid and alkaline phos- 
phatases are not reported as the results were 
uninterpretable. Ldh-1 data are excluded 
as only three samples (758-760) were stud- 
ied; they share a common allele, a second 

allele was segregating at 759-760, and a 
third allele was detected at 760. 

Tables 5-7 show that the Grand Turk 
sample (766) is strikingly different from 
the others in its level of genetic variability. 
In contrast to the moderate levels of vari- 
ation seen in all Caicos Bank samples the 
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TABLE 5. VARIATION IN ASPARTATE AMINOTRANSFERASE AND ESTERASE-2 ALLELE FREQUENCY. 

Sample N* Aat!? Aat!0 Aat®* Aat®4 Es-212 Es-2)1 Es-21.0 Es-29 

Providenciales 

770 29 0.05 0.95 — — — — 1.00 _ 

TUS 31 0.00 1.00 — — — 0.03 0.97 _— 

South Caicos 

753 32 0.03 0.97 _ — — 1.00 — 
757 29 0.10 0.90 — — — - 1.00 — 

754 32 0.03 0.97 — _ = — 1.00 — 
758T 23 0.04 0.96 _ — _ — 1.00 — 
758 32 0.10 0.90 — — — a 1.00 — 

759 29 0.07 0.91 — 0.02 — a 1.00 — 

760 31 = 1.00 _ — — — 1.00 — 

761 29 — 1.00 _ — — — 1.00 a 

762 32 — 1.00 — a — 0.03 0.97 _— 
764 31 os 0.98 0.02 _ 0.02 0.02 0.96 — 
749 32 — 1.00 — _ a — 0.94 0.06 

750 82 — 0.94 0.06 _ — — 0.98 0.02 
oil 82 — 0.97 0.03 — — — 1.00 — 
752 82 — 1.00 — — — — 0.98 0.02 

Grand Turk 

766 31 — 1.00 — _ -- — 1.00 — 

*N = mean sample size per locus. 

31 snails from Grand Turk were isogenic 
at all loci studied. However, as the Grand 
Turk sample is fixed for the common allele 
segregating at each polymorphic locus on 
South Caicos it is clearly closely related to 
the Caicos populations. We hypothesize 
that the Turks Island populations are de- 
scendants of a very few colonists from the 
Caicos Bank that, by chance, failed to car- 
ry or subsequently lost, the less frequent 
alleles of the source population. Such a 
scenario is in keeping with the traditional 
view that much interisland dispersal of 
Cerion results from the vagaries of hur- 
ricane transportation. At least one other 

species, C. incanum, is known to be iso- 

genic in part of its range (Woodruff and 
Gould, 1987). In the lower Florida Keys 
four samples of 30 snails each were all 
monomorphic at 17 loci. One hundred km 
further north at Key Biscayne adjacent to 
the Florida mainland three samples showed 
variation at 1-2 loci. 

The variation in allele frequencies re- 
ported in Tables 5-7 were used to establish 
the mating system and population struc- 

ture of C. regina. The allele frequency 
estimates are reasonably robust as sample 
sizes were typically more than 30 individ- 
uals. A measure of the replicability of these 
estimates is provided by the comparison 
of data for samples 758T and 758; allele 
frequency differences at the three poly- 
morphic loci (Aat, Mdh-1, 6Pgd) are in- 
significant. (Note also that both samples 
were treated morphologically and found 
indistinguishable, see Figs. 14, 16.) 

We tested genotype frequency data for 
each variable locus in each sample for sig- 
nificant deviation from values expected 
under panmixia. In only three of 67 x?- 
tests did the probability that the frequen- 
cies were in Hardy-Weinberg equilibrium 
fall below 0.05. In these cases, however, 
the simple x?-tests were inappropriate and 
when exact probabilities were calculated 
these were all >0.15. We conclude that C. 
regina, an anatomical hermaphrodite, is 
outbreeding at random on Providenciales 
and South Caicos. This conclusion was sup- 
ported by the calculation of Wright’s in- 
dex, F,,, the inbreeding coefficient of an 
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TABLE 6. VARIATION IN GLUCOSE PHOSPHATE ISOMERASE, GLYCERALDEHYDE DEHYDROGENASE AND MALATE 

DEHYDROGENASE-1 ALLELE FREQUENCY. 

Sample Gpi!4 Gpi!° Gapd!° Gapd®? Mdh-1}? Mdh-1!° Mdh-198 Mdh-196 

Providenciales 

770 — 1.00 0.97 0.03 0.02 0.69 0.03 0.26 

TTP 0.03 0.97 1.00 — —- 0.84 — 0.16 

South Caicos 

7153 — 1.00 0.95 0.05 0.02 0.76 0.02 0.20 

Lai — 1.00 1.00 = — 0.62 — 0.38 

754 — 1.00 1.00 — —— 0.72 0.02 0.26 

758T — 1.00 1.00 — — 0.50 — 0.50 

758 — 1.00 1.00 — — 0.47 0.03 0.50 

799 0.02 0.98 1.00 = 0.04 0.60 0.04 0.32 

760 0.02 0.98 1.00 a —_ 0.58 — 0.42 

761 — 1.00 1.00 — — 0.68 0.02 0.30 

762 0.02 0.98 1.00 — oo 0.91 — 0.09 

764 0.02 0.98 1.00 os = 0.94 — 0.06 

749 — 1.00 0.92 0.08 — 0.83 0.14 0.03 

750 0.03 0.97 0.86 0.14 — 0.92 — 0.08 

Zisyk 0.02 0.98 0.94 0.06 — 0.88 — 0.12 

how, 0.02 0.98 0.86 0.14 — O72 — 0.28 

Grand Turk 

766 — 1.00 1.00 — — 1.00 — — 

individual relative to its sample. The mean 
F,, for all seven polymorphic loci in all 
samples was 0.036 indicating that the snails 
sampled could all have been drawn from 
a single outbreeding metapopulation. Fi- 
nally, we calculated coefficients of hetero- 
zygote deficiency for all variable loci and 
again found no significant heterozygote 
deficiency or excess in the samples. All 
three approaches indicate that C. regina 
is amphimictic on the Caicos Bank. 

These tests cannot, of course, be applied 
to the monomorphic snails of Grand Turk 
(sample 766). It seems most unlikely that 
their isogenicity is due to a radical change 
in reproductive strategy—from outbreed- 
ing to self-fertilization—as the ability to 
do so is unknown in Cerion. Instead, as 
hypothesized herein, we attribute their ge- 
netics to a founder effect associated with 
the successful colonization of the Turks 
Bank by a few snails from the Caicos Bank. 
The study of additional samples from this, 
the most isolated of the Bahamian banks, 
should clarify this situation. 

The remaining 16 samples representing 

15 populations from Providenciales and 
South Caicos on the Caicos Bank are all 
moderately variable (Tables 5-7). The 
mean number of alleles per locus A = 1.3 
(range 1.2-1.5), the mean proportion of 
polymorphic loci P = 0.28 (range 0.20- 
0.40), and the mean individual heterozy- 
gosity H = 0.06 (range 0.05-0.09). The 
typical sample is thus polymorphic at four 
of the 15 loci and the most variable sample 
(750) at six loci. These levels of intrapop- 
ulation variability in C. regina are very 
similar to those determined for other well- 
characterized species of Cerion (Gould and 
Woodruff, 1978, 1986; Woodruff, 1975; 

Woodruff and Gould, 1987). Although 
these estimates of genetic variation are 
minimum estimates (as they are based on 
single-gel electrophoresis) they probably 
reflect 80% of the true variation at these 
structural gene loci (Ayala, 1983; Selander 

and Whittam, 1983). 
The finding that C. regina is amphi- 

mictic permits us to use Nei’s (1978) un- 
biased measures of multilocus genetic 
identity (J) and genetic distance (D) to 
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TABLE 7. VARIATION IN PHOSPHOGLUCOMUTASE-2 AND 6-PHOSPHOGLUCONATE DEHYDROGENASE ALLELE 

FREQUENCY AND IN OVERALL SAMPLE GENETIC VARIABILITY. 

Sample Pgm-2)8 Pgm-2)2 6Pgd) 6Pgd°? 6Pgd°8 A P H 

Providenciales 

770 0.02 0.98 0.79 0.21 — 1s) 0.33 0.06 

772 — 1.00 0.69 0.29 0.02 1.3 0.27 0.06 

South Caicos 

753 0.02 0.98 0.80 0.20 — 1.5 0.33 0.05 

757 — 1.00 0.83 0.17 _ 162 0.20 0.06 
704 — 1.00 0.76 0.24 — 1.3 0.20 0.05 

758T = 1.00 0.68 0.32 — 12 0.20 0.06 
758 — 1.00 0.59 0.41 — 1583 0.20 0.09 

759 0.02 0.98 0.64 0.36 — 1.5 0.33 0.08 

760 0.02 0.98 0.71 0.29 — IES 0.27 0.07 
761 0.02 0.98 0.76 0.24 — 1.3 0.20 0.05 

762 = 1.00 0.56 0.39 0.05 eS 0.27 0.05 

764 — 1.00 0.55 0.43 0.02 ils 0.33 0.05 

749 = 1.00 0.84 0.16 — IES 0.27 0.05 

750 — 1.00 0.69 0.31 — 1.4 0.40 0.06 

751 — 1.00 0.66 0.34 — ES 0.33 0.06 
752 — 1.00 0.60 0.40 = 18} 0.33 0.08 

Grand Turk 

766 — 1.00 1.00 — — 1.0 0.0 0.0 

A = mean no. alleles per locus, P = proportion of loci polymorphic, H = mean individual heterozygosity 
per locus. 

assess the overall pattern of differentiation 
within this species. The results show that 
only minor geographic differentiation has 
occurred, a finding concordant with the 
calculation of Wright’s fixation index (F, = 
0.08). A similarity matrix (available from 
D.S.W.) for all pairwise comparisons of the 
17 samples showed I values to range from 
1.00 to 0.982 on South Caicos. Overall sim- 
ilarity is higher than this range suggests as 
75% of the 136 values =0.995. The lowest 
I value (0.971) involved samples 758 
(northeast South Caicos) and 766 (Grand 
Turk). 

The similarity matrix can be visualized 
by cluster analysis. Here we present a ge- 
netic distance phenogram (where D = —In 
I) prepared by the unweighted pair group 
with averaging (UPGMA) algorithm (Fig. 
11). Nei’s genetic distance, D, a multilocus 
measure of intersample differences, may 
range between 0.00 (identity) and infinity. 
Within a group of sexually reproducing 
organisms D values increase with taxo- 
nomic distance. For example, only about 

2% of 7,000 estimates of D between con- 
specific populations of a wide range of or- 
ganisms exceed 0.10 and only 2% of 900 
estimates of D between congeneric species 
fell below 0.15. Interspecific genetic dis- 
tances of mammals, fish, and reptiles are 
typically in the range of D = 0.3-0.5 (Avise 
and Aquadro, 1982) and published results 
for mollusks are also generally in this range 
(Woodruff and Merenlender, in prep.). 
Cerion (and birds) are a little exceptional 
in that they show less differentiation with- 
in and between species than most other 
groups. Nevertheless, no Cerion species or 
semispecies are known where the inter- 
specific D is less than 0.05 or the intra- 
specific D exceeds a similar value (Gould 
and Woodruff, 1986; Woodruff and Gould, 
1980, 1987). 

Given this background it is clear from 
Figure 11 that C. regina is remarkably 
homogenous genetically. After pairwise 
averaging, the greatest D value separating 
clusters of samples is only 0.01. It must be 
remembered that the error on such small 
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753 NORTH COAST (E) 

754 NORTH COAST (E) 

761 NORTH COAST (Ww) 

770 PROVO NORTH 

757 NORTH COAST (E) 

758T NORTH COAST (E) 

758 NORTH COAST (E) 

759 NORTH COAST (Ww) 

760 NORTH COAST (Ww) 

762 WEST COAST (N) 

764 WEST COAST (S) 

750 SOUTH COAST (Ww) 

751 SOUTH COAST (E) 

772 PROVO SOUTH 

752 SOUTH COAST (E) 

749 SOUTH COAST (WwW) 

766 GRAND TURKS 

ty 
0.02 0.01 0.00 

GENETIC DISTANCE 

Figure 11. A dendrogram based on UPGMA clustering of 17 
samples of Cerion regina from Providenciales, South Caicos 
and Grand Turk using the unbiased genetic distance (D) of Nei 
(1978). Samples are identified according to their locality number 
and geographic location (PROVO = Providenciales; North, 
South, East, West). 

branch-point estimates exceeds the D val- 
ue itself; no great biological significance 
can be placed on the subclustering in Fig- 
ure 11. Notwithstanding this caution, we 
immediately note two interesting aspects 
of clustering in the 17 samples. The first 
is that the Providenciales samples are 
embedded in the South Caicos cluster. 
Samples 770 and 772 from the north (bank- 
edge) and south (bank-interior) coasts of 
Providenciales are genetically indistin- 
guishable from samples from South Caicos. 
Most interestingly, these two samples clus- 
ter with the biogeographically equivalent 
groups on South Caicos, i.e., 770 with the 
northeastern bank-edge group, 772 with 
the southwestern bank-interior group. (This 
within island patterning will be discussed 
in more detail in section VII.) The second 
significant result in Figure 11 involves 
Grand Turk (766): Cerion on this isolated 
island bank are indistinguishable from 
those of the Caicos Bank. The only dis- 
tinction (manifest as D = 0.01) stems di- 
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rectly from the fact that Grand Turk’s snails 
are fixed for the common alleles on the 
Caicos Bank. There is thus no genetic evi- 
dence to support the recognition of C. cai- 
cosense as a separate species. Again, no 

special significance can be placed on spe- 
cific branch-points at this level of differ- 
entiation so the clustering of sample 766 
with sample 749 (southwest South Caicos) 
does not indicate that the Turks Bank pop- 
ulations were founded by this Caicos pop- 
ulation. In fact, individual snails homo- 
zygous at all variable loci for the same 
alleles that are fixed on Grand Turk occur 
in every one of the South Caicos and Prov- 
idenciales samples. 

The genetic data therefore lead to the 
following conclusions. C. regina is a typ- 
ical amphimictic species. Despite frag- 
mentation of populations today on two is- 
land banks separated by the 32 km wide 
Turks Island Passage there is no evidence 
of genetic differentiation. Similarly, the 
populations on Providenciales and South 
Caicos, presumably continuous a few thou- 
sand years ago but separated today by 
about 100 km of water, are genetically 
indistinguishable. Such low levels of ge- 
netic differentiation are typical of other 
known species of Cerion and of conspecific 
populations generally. 

E) A Note on Minor Axes and General 
Geometry 

We have seen that the major axes of our 
factor analyses sort the islands into discrete 
groups and order them into a clinal array 
that supports the unification of all popu- 
lations into the single species Cerion re- 
gina. 

We have argued in previous works 
(Gould and Woodruff, 1978, 1986 in par- 
ticular) that minor axes should not be ig- 
nored, for they may display significant bi- 
ological information based on few variables 
in few samples (even if statistically “‘insig- 
nificant” in another, technical sense of the 
word). In the C. regina morphospace, most 
minor axes yield no general interpretation, 
for they capture only the peculiarities of 
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single samples for single measures. But the 
fourth axis, carrying some 10% of infor- 
mation, displays a coherent and interesting 
aspect of covariance well known from all 
our Cerion studies. Note, in Table 8, that 
three of the highest scores form a well- 
known covariance set based on whorl num- 
ber and its consequences for shape—many 
whorls (0.390) produce a high (0.225), not 
a wide (0.012), shell because later whorls, 
in the second allometric phase, add height 
but little or no width, leading to large 
height/width ratio of the adult shell 
(0.416). 

If we now consider the two highest neg- 
ative scores, we note standardized whorl 
sizes of the early shell—fourth whorl width 
at —0.277 and fourth to sixth whorl height 
at —0.248. This negative association is the 
pervasive constraint—we call it the con- 
straint covariance—that we have identi- 
fied in all Cerion studies (see particularly 
Gould and Paull, 1977; Gould and Wood- 
ruff, 1978). If a shell begins by growing 
larger than average whorls, it will neces- 
sarily grow fewer of them to reach the 
same final size. Thus, when final sizes fall 
in a limited range, we find negative as- 
sociations between whorl numbers and 
measures of standardized whorl sizes. This 
constraint holds particular interest because 
it imposes forced correlations for basic 
shape as well. The shell with small and 
many whorls will be slender and parallel- 
sided, while the alternative with fewer, 
larger whorls will be squatter and contin- 
ually increasing in width. These forced 
correlations arise because shells, in the sec- 
ond allometric phase, add height but little 
or no width. The more whorls added in 
this phase, the more slender the adult shell 
(Gould, 1984b). 
When we plot (Fig. 12) all samples onto 

this constraint axis, we note a different 
pattern. High values do not mark any geo- 
graphic location, but rather pluck out a 
sample or two from each major place; the 
five highest loadings include two for East 
Caicos and one each for Grand Caicos, 
Providenciales and Grand Turk. (Two East 
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TABLE 8. FACTOR SCORES ON FOURTH AXIS (12.6% 

OF INFORMATION) OF AN ANALYSIS FOR ALL TAPERING 
SAMPLES EXCEPT FOR SAND CAY DWARES. 

Measure Axis 4 

1. PROWID —0.210 

2. FOURWID A) PAT 
3. NUMWHO 0.390 

4. RIBDENS 0.442 

5. LENGTH 0.225 

6. WIDTH 0.012 

7. PROHT 0.164 

8. FOURHT —0.097 

9. FRSXHT —0.248 
10. UMBWID 0.204 

11. LIPWID 0.138 

IPA JAE EU 0.030 

13. APHT 0.132 
14. APWID 0.099 

15. APROT 0.272 

16. EC —0.000 

Nis Leva —0.108 

LSS ARATE 0.243 

19. WEIGHT —0.084 

20. HWRATIO 0.416 

21. PRORAT =O115 
22. FOURRAT —0.031 

Caicos samples are high, but the other two 
from this island are lower than average.) 
The constraint covariance is a pervasive 
rule of growth within all Cerion, not the 
unique association of a single place. Thus, 
it can “attract” samples from any region 
that happen to grow (in this case) with 
small whorls, and thereby develop with the 
forced correlations so implied. Finally, we 
note in Figure 13 that the constraint co- 
variance acts in the same way upon the 
full morphospace, selecting one or two 
samples from all taxa and regions by virtue 
of smaller than average whorls that can 
occur in any taxon or region, and then 
carry their train of enjoined consequences 
with them. 

Vil. Covariation at Level Three: Does 

Order Still Reign Within Islands? 

Descending now to the finest level of 
among-sample relationships, we shall con- 
sider the distribution of samples for a sin- 
gle island, our most completely collected 
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AXIS 4 

0.2 0.3 04 

Bulletin Museum of Comparative Zoology, Vol. 151, No. 6 

0.5 0.8 0.6 O07 

AXIS | 
Figure 12. Loadings of mean vectors for C. regina samples upon first and fourth axes. Symbols as in Figure 5 except Caicos 
Bank samples are dots and Turks Bank samples are crosses. Note that the fourth axis, expressing the geometrically necessary 
negative covariation of whorl size and whorl number, does not identify any particular region, but isolates a few samples from 
several regions. 

South Caicos, within their own morpho- 
space. We have shown (both here and in 
all our Cerion studies of other island 
groups) that geographic variation within 
islands also displays ordered pattern rather 
than random arrays. (Thus, older claims 
for crazy-quilt distributions are false at all 
levels—from the highest of taxonomic sep- 
aration between major banks to the finest 
of minor differentiation within single taxa 
on single islands.) We have found repeated 
order based on recurrent habitat (Gould, 
1984a on windswept platforms versus se- 
cluded valleys, and on limestone or vol- 
canic substrates in C. uva), and on simple 
geographic contiguity [distinction of 
Treasure Cay samples of C. bendalli on 

Abaco (Gould and Woodruff, 1978); or of 
offlying cay populations of C. glans on 
New Providence (Gould and Woodruff, 
1986)]. We now report a similar coherence 
for tapering samples on South Caicos as 
well. 

The five-axis solution for South Caicos 
samples seems to capture all important di- 
mensions of covariance, with no subse- 
quent axis including even one percent of 
information. We plot, as Figure 14, the 
loadings of all South Caicos samples (ex- 
cluding the subfossil dwarf outlier, 765, 
discussed earlier) upon the two axes ex- 
plaining most information (axis | at 37.9% 
and 3 at 23.9%; no other axis exceeds 15%). 
A comparison of these loadings with geo- 
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AXIS 4 

Oo O!1 02 03 04 05 06 07 O8 OY 

AXIS | 

Figure 13. Loadings of mean vectors for all samples upon 
first and fourth axes. Note, as in Figure 12, that the fourth axis 
isolates some samples from all regions and taxa. As in Figure 
5, crosses are C. blandi and squares are C. /ewisi. For C. regina 
dots are South Caicos; plusses are other Caicos islands; T 
are Grand Turk; and diamonds are other Turks Bank samples. 

graphic position (Fig. 15) shows that sam- 
ples plot into the South Caicos morpho- 
space largely by geographic location; 
subregions of this small island can be iden- 

0.9 

06 

AXIS 3 
z, ea 

as 
0.3 

a Se re 
03 06 09 

AXIS | 

Figure 14. Loadings for South Caicos samples only. Dots are 
modern samples, crosses are fossils. All points include our 
collection number (see Fig. 14) except for the two paratype 
samples collected previously: c is C. caicosense; ua is C. uto- 

wana abbotti. Note good separation by region and time, even 
on this very small island. 
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Figure 15. Outline map of South Caicos showing location of 
our samples. 

tified by morphology. In addition, we gain 
some confidence in our methods of mea- 
surement by noting that for two locations 
with two samples each (753 and 758), the 
two loadings for each place are adjacent. 
(In each location, snails in one sample came 
from a single tree, and the other sample 
from surrounding grass and bushes.) 

The first axis distinguishes subfossil sam- 
ples by high loadings and the two interior 
samples (at the airstrip) by low loadings. 
The third axis contrasts samples from the 
northern neck of the island (high loadings) 
with central and southern samples. Taken 
together, we may identify four broad tem- 
poral and geographic domains (not distinct 
clusters since they overlap, but not random 
arrays because they do not interpenetrate): 



348 Bulletin Museum of Comparative Zoology, Vol. 151, No. 6 

TABLE 9. SCORES OF FIVE-AXIS SOLUTION FOR SOUTH CAICOS SAMPLES. 

Measure Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 

1. PROWID 0.331 —0.043 —0.011 0.061 0.156 
2. FOURWID 0.260 0.025 0.142 0.155 0.320 
3. NUMWHO 0.079 —0.031 0.170 —0.365 —0.133 

4. LENGTH 0.226 —0.070 0.096 —0.091 —0.038 

5. WIDTH 0.206 —0.114 0.171 —0.031 0.156 

6. PROHT 0.380 —0.076 —0.209 —0.286 —0.016 
7. FOURHT 0.403 0.473 —0.124 0.306 —0.015 

8. FRSXHT 0.341 0.024 0.052 0.233 0.170 

9. UMBWID 0.030 0.053 0.427 0.052 —0.047 

10. LIPWID 0.240 0.063 0.092 0.078 =(0.292 

1, LIPTHK 0.167 —0.030 0.066 —0.066 —0.113 
12 PAPE 0.230 —0.082 0.146 —0.008 —0.044 

13. APWID 0.188 —0.096 0.178 —0.046 0.040 

14. APROT 0.192 —0.019 0.312 = 01072 —0.214 

15. EC 0.122 —0.145 0.014 —O371 0.229 

16. FA 0.056 0.346 —(0'295 —0.475 0.391 
jee AB ie Te —0.108 0.005 0.486 —0.1/29 (0), 2A) 

18. HWRATIO 0.076 0.409 —0.031 —0.397 —0.448 

19. PRORAT —0.209 0.638 0.330 0.066 0.235 
20. FOURRAT —0.094 —0.103 0.308 —0.196 0.416 

subfossils (all from the northern neck), 
modern samples from the northern neck, 
the south coast, and the western interior 

at the airstrip. We were surprised (and 
pleased) to find these distinctions on such 
a small island with populations in broad 
contact. The type sample of C. caicosense, 
with high loadings on the second axis (see 
below), plots with low loadings on both 
axes of Figure 14. 

The patterns of covariance revealed by 
factor scores help to explain these patterns 
among samples (Table 9). We recognize, 
in the nearly uniform scores for all mea- 
sures of size (final and whorl-standardized 
in this case) on the first axis (37.9%), the 
signature of general size that we have iden- 
tified at all levels in this study. We can 
therefore identify the basis for distinction 
of the large subfossils. More important, we 
now note for the first time in the tapering 
morphotype the same basic pattern that 
sets relationships of size in the ribby and 
mottled morphotypes of the northern Ba- 
hamas: large and thick shells of exposed 
coasts contrasting with smaller and thinner 
shells of calm coasts and island interiors. 
Note this contrast for divisions within both 

the southern and northern domains on 
South Caicos. In the north, the samples of 
the exposed, bank-edge east coast (753, 758) 
load high, and the calm, bank-interior west 
coast low (760). In the south, coastal sam- 
ples are high (749-752), interior samples 
low (762-763). 

The second axis (14.4% of information), 
with high loadings only for the C. caico- 
sense paratypes and two southern samples 
(752, 762) expresses an aspect of the cen- 

tral covariance regulating Cerion’s shape, 
and discussed above (p. 337): the play-off 
between initial flatness and later acceler- 
ation in height (leading to an apparent 
contrast that actually represents two 
expressions of the same rule at opposite 
extremes of its action—a shell roughly tri- 
angular throughout and continually ex- 
panding in width, versus a flat-topped shell 
compensated later by rapid growth in 
height to produce a parallel-sided adult 
shell). C. caicosense is, apparently, not a 
valid taxon, but the name given to one end 
of this continuity in a key morphogenetic 
rule—the flattened nucleus and later com- 
pensation in height most characteristic of 
South Caicos’ unique samples (see Figs. 5- 
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8). All high scores on the second axis fit 
this interpretation [initial flatness (width/ 
height ratio of the protoconch at 0.638), 
followed by compensatory height (fourth 
whorl height at 0.473, and last whorl height 
FA at 0.346), leading to a high-spired shell 
(final height/width ratio at 0.409)]. 

The third axis (23.9%), the other major 
basis of sensible distinctions among South 
Caicos samples, captures another aspect of 
this key covariance in shape. Initial flat- 
ness, this time of both protoconch (mea- 
sure 19 at 0.330) and fourth whorl (mea- 
sure 20 at 0.308), is compensated by 
continually increasing assertion of stan- 
dardized height (smooth increase of scores 
for measures 6-8 from —0.209 to —0.124 
to 0.052). In addition (and if related by 
developmental architecture, we do not 
know how), we find correlated high scores 
for the three measures of accentuated 
change of shape in the adult aperture, the 
third allometric phase of Cerion (apertural 
rotation, measure 14, at 0.312; apertural 

tilt, measure 17, at 0.486; and umbilical 
width, measure 10, increasing as the ap- 
erture tilts away, at 0.427). Thus, samples 
with high loadings on this axis have strong 
apertures and flattened tops, followed by 
later compensatory growth in height. This 
distinction sets the primary contrast be- 
tween northern and southern samples on 
South Caicos. 

The fourth and fifth axes (14.7 and 6.6% 
of information) do not make broad geo- 
graphic distinctions among samples. Both 
emphasize the standardized sizes of early 
whorls in their covariances, and we find, 
as we have before (see Gould and Paull, 
1977, for example), a contrast between 
heights (fourth axis) and widths (fifth axis). 
Other high scores associate sensibly with 
these standardized sizes according to the 
principal constraint that we have identi- 
fied in Cerion (discussed in section VI E): 
under limitations upon final shell size, large 
early whorls imply fewer total whorls, 
leading to forced correlations in final shape, 
especially the building of greater height 
along the many and small whorled path- 
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ways. Note the negative association of 
whorl number (—0.365) and final height / 
width ratio (—0.397) with high scores for 
standardized heights (0.306 for fourth 
whorl, 0.233 for fourth to sixth whorl) on 
axis 4. The same pattern repeats on the 

fifth axis, where strong standardized widths 
(0.156 for the protoconch, 0.320 for the 
fourth whorl) associate negatively with 
whorl number (—0.133), final height/ width 
ratio (—0.448), and also yield in this case, 
a flattened top produced by the strong ear- 
ly widths (unmatched by heights): 0.235 
for width/height of protoconch, and 0.416 
for width/height at the fourth whorl. 

The triangular, three axis solution col- 
lapses this covariance by amalgamating 
general size with one aspect of the key 
shape covariance (the flat-top later-height 
principle) on the first axis (now 55.8% of 
information), according (as in the 5-axis 
solution) another aspect of this key shape 
covariance to the second axis (now 19.2%), 
and joining the fourth and fifth axes into 
a single axis (the third at 17.5%) by incor- 
porating both standardized heights and 
widths, and recording the chief constraint 
of negative interaction between large early 
sizes and few total whorls. These covari- 
ances are expressed in Table 10. This ar- 
rangement divides the determinants of 
form within the South Caicos morpho- 
space into its three major principles—size 
on the first axis, the major covariance de- 
termining variation in shape on the second 
(the compensation of initial flatness by lat- 
er growth in height), and the major con- 
straint forcing correlations among char- 
acters on the third (negative association 
between whorl size and whorl number un- 
der limitations upon the range of final shell 
size). 

The triangular plot of sample loadings 
(Fig. 16) makes the same distinctions as 
Figure 14, with tighter clustering around 
the now more dominant first axis, and 
greater separation of the C. caicosense 
paratypes on the second axis, and the in- 
terior samples (762-763) on the third. This 
figure also records an important point about 
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TABLE 10. SCORES OF THREE-AXIS SOLUTION FOR 

SOUTH CAICOS SAMPLES. 

Measure Axis 1 Axis 2 Axis 3 

1. PROWID 0.302 0.097 0.172 

2. FOURWID 0.363 0.124 0.183 
3. NUMWHO 0.127 —0.061 —0.375 
4. LENGTH 0.230 —0.029 —0.063 

5. WIDTH 0.315 —0.048 0.005 

6. PROHT 0.197 0.129 —0.029 
7. FOURHT 0.166 0.527 0.260 

8. FRSXHT 0.333 0.126 0.265 

9. UMBWID 0.230 —0.098 —0.183 

10. LIPWID 0.143 0.007 —0.025 
11. LIPTHK 0.140 —0.025 —0.070 

12 APE 0.258 —0.062 —0.019 
13. APWID 0.269 —0.071 —0.048 
14. APROT 0.261 —0.113 —0.215 

15. EC 0.197 0.001 —0.174 
16. FA —0.025 0.543 —0.218 
17. APTILT 0.142 —0.202 —0.389 
18. HWRATIO —0.139 0.296 —0.493 

19. PRORAT —0.017 0.444 —0.245 

20. FOURRAT 0.229 —0.081 —0.186 

taxonomic practice. We see that the in- 
valid names C. utowana abbotti and C. 
caicosense are not geographically defined 
areas of microdifferentiation, but extreme 
expressions (within the morphospace) of 
tendencies in covariance common to the 
entire sample—C. utowana abbotti by size, 
C. caicosense by the major shape covari- 
ance set. 

Thus, variation within South Caicos is 
both geographically coherent and ex- 
pressed along the major lines of develop- 
mental channeling in Cerion—a fine ex- 
ample of the interplay (not antithesis) 
between themes of constraint and adap- 
tation. 

A similar pattern of geographic coher- 
ence can be seen in the genetic data for 
the 13 populations sampled on this small 
island. Figure 11 clearly shows two clusters 
of samples: those from the northeast of the 
island and those from the south and west 
coasts. (Note that the populations sampled 
are the same as those discussed morpho- 
metrically except for the omission of 763 
and the addition of the west coast 764.) 
Inspection of Tables 5-7 reveals the minor 
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differentiation underlying this dichotomy. 
The northern end of the island is charac- 
terized by higher frequencies of Aat!?, 
Mdh-1'2, Mdh-1°*, Mdh-1°° and Pgm-2°°. 
The southern and western populations have 
higher frequencies of Aat®’, Es-2!?, Es- 
21! Es-2° Gpi'*, Gapd*’ and 6P2d°*. The 
allele 6Pgd'° shows apparently clinal vari- 
ation: decreasing in frequency from 0.8 in 
the north to about 0.55 in the southwest, 
with the south coast samples showing in- 
termediate values. The overall pattern of 
geographic differentiation on South Caicos 
thus involves all seven polymorphic loci 
and is remarkably similar to the pattern 
revealed morphometrically. 

Certain parallels can be drawn between 
the geographic pattern of genetic differ- 
entiation seen on South Caicos and that 
found previously in the northern Bahamas. 
On New Providence Island, for example, 
we found two imperfectly isolated species 
with an interspecific D of about 0.05 (Gould 
and Woodruff, 1986). The two taxa showed 
consistent differences in shell morphology 
and distribution. C. glans, typically with 
unmottled strongly ribbed shells, is re- 
stricted to coastal sites within 3-7 km of 
the edge of the island bank. C. guberna- 
torium, on the other hand, has mottled 
finely ribbed shells and is found in the 
interior of the island and on coasts adjacent 
to the bank interior. It has not been found 
at the bank edge. Today the two species 
hybridize and morphological hybrids have 
been collected over distances of <1 km 
where the ranges come into contact. Ge- 
netic introgression is, however, more ex- 

tensive: C. gubernatorium alleles have 
swept into the bank-edge coast populations 
of C. glans and C. glans alleles have in- 
trogressed 3 km beyond the limits of mor- 
phological hybridity. Today, we find ge- 
netically ‘“‘pure’ C. gubernatorium 
restricted to the southeast corner of this 
narrow island (average width 7 km) where 
they are 5-7 km away from the influence 
of C. glans. The genetic hybrid zone on 
New Providence is an area of genetic 
anomaly. Hybrid populations may show 
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Figure 16. Loadings for South Caicos samples on first three varimax axes. Symbols as on Figure 14. 

slightly elevated levels of genetic vari- 
ability (P, H) and are frequently charac- 
terized by the segregation of rare or unique 
alleles at frequencies far higher than those 
seen in homospecific populations (Wood- 
ruff, 1981). In addition, several step clines 
in allele frequencies are associated with 
the hybrid zone. The pattern of clinal vari- 
ation (bank-edge to bank-interior coasts) 
of several alleles on New Providence 
(6Pgd'°, Es-2!, Pgm-2!*) is, in fact, quite 
similar to that seen on South Caicos and 
Providenciales. The obvious question aris- 
ing from the similarities of New Provi- 
dence and South Caicos is whether today’s 
South Caicos populations represent the 

legacy of a historical interaction between 
two species? Has the evidence for a former 
bank-interior species all but disappeared 
on this smaller island? 

If the Caicos Bank had been originally 
occupied by a bank-edge and a bank-in- 
terior species comparable to those seen on 
the Great Bahama Bank and the Little Ba- 
hama Bank islands, we would make two 
predictions about the situation on South 
Caicos based on our earlier work. First, 
the island is too small for genetically “pure” 
populations of the interior taxon to endure. 
All living populations are found within 7 
km of the bank-edge and will therefore be 
introgressed to varying degrees. Present 
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island size limits our ability to examine this 
prediction. Nevertheless, additional col- 
lecting on bank-interior coasts of North 
Caicos, Grand Caicos and East Caicos 
might illuminate this issue as such popu- 
lations live > 10 km from the modern bank- 
edge coasts. Second, we would predict that 
the populations furthest from the bank- 
edge coasts will show more evidence for 
hybridity than those at the coast. Such in- 
terior populations as 764 and 762 might 
show elevated levels of P or H, increased 
heterozygote deficiency or excess, or higher 
frequencies of rare or unique alleles. There 
is, however, no evidence for consistent 
geographic trends in P, H, or departure 
from random mating. Only in the case of 
the rare allele phenomenon are the interior 
populations at all unusual. Unexpected al- 
leles were, in fact, detected in samples 764 
and 762 at Aai®’, Es-2, Fs-2'2 and 6Ped"* 
at frequencies of 0.02—0.05. Additional rare 
alleles occurred at 759-761, sites which are 
also geographically intermediate between 
the bank-edge and the bank-interior coasts: 
Pgm-2'°, Mdh-1'*, Aat®*. Two of these rare 
alleles (6Pgd°* and Es-2'') were also de- 
tected on Providenciales in sample 772 
from the southern bank-interior coast. 
These rare alleles may be a legacy of a 
former hybrid zone—that is, they may 
constitute the genetic anomaly seen in oth- 
er Cerion hybrid zones. Alternatively, these 
currently rare alleles may once have oc- 
curred at higher frequencies in the con- 
specific bank-interior populations of C. re- 
gina that until a few thousand years ago 
occupied an area 20 times as extensive as 

today’s islands. 
These hints of genetic vestiges for 

another taxon within C. regina are intrigu- 
ing (see final section), but do not alter our 
conclusion that all indigenous Cerion so 
far collected in the Turks and Caicos (ex- 
cluding the recent immigrants C. blandi 
and C. lewisi) belong to the single species 
C. regina. Interspecific hybridization is so 
rampant in Cerion (Woodruff and Gould, 
1987) that most widespread species of Cer- 
ion probably maintain, at least in parts of 
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their range, introgressed genetic material 
of other taxa. When these introgressed 
contributions are minor and, especially (as 
here) when they are associated with no 
morphological expression of intermediacy, 
we must retain the name of the dominant 
component. 

We faced the same problem in deter- 
mining the proper name of the mottled 
morphotype on New Providence Island 
(Gould and Woodruff, 1986). C. guber- 
natorium, the oldest name, was originally 
given to populations that contain “phan- 
tom” genes of C. agassizi, a prominent 
fossil taxon now extinct on New Provi- 
dence, but still living on the adjacent is- 
lands of Cat and Eleuthera (and also hy- 
bridizing with mottled Cerion in both 
places). Despite these genetic “phantoms,” 
and some morphological remnant of C. 
agassizi as well, we accepted C. guber- 
natorium as the correct name for all mot- 
tled Cerion of New Providence because 
the C. agassizi signature in these popula- 
tions is so small relative to the morpholog- 
ical and genetic expression of ordinary (and 
abundant) mottled Cerion. The evidence 
for phantoms of another taxon within some 
samples of C. regina is far weaker, and 
shall not alter our taxonomic conclusion 
that all known Turks and Caicos samples 
of the tapering morphotype belong to the 
single species, C. regina. We must, how- 
ever, bear in mind what is no longer only 
the intriguing possibility, but by now the 
established fact that important features of 
geographic variability within many Ceri- 
on taxa are the product of introgression, 
not simple local adaptation. 

Vill. Level Four: Covariation Within 

Samples 

Variation in average form among sam- 
ples (treated in all previous sections), and 
differences among organisms within a_ 
population, are so fundamentally distinct — 
in concept that we anticipate no necessary 

relationship between their patterns. Yet all 
Cerion species grow with the same allom- 
etries (despite enormous differences in 
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TABLE 11. SCORES FOR FIVE-AXIS SOLUTION OF SPECIMENS WITHIN SAMPLE 753. 

Measure Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 

1. PROWID 0.242 0.020 0.240 0.125 —0.130 

2. FOURWID 0.387 0.166 0.075 0.094 —0.025 

3. NUMWHO —0.216 —0.402 0.133 0.027 0.024 

4. RIBDENS —0.064 —0.084 0.358 0.206 0.071 

5. LENGTH 0.065 —0.314 0.075 —0.158 0.054 

6. WIDTH 0.308 —0.109 —0.009 —0.220 0.180 

la aRROEE = (eel —0.052 0.539 —0.144 0.204 

8. FOURHT 0.205 0.168 0.408 0.106 —0.116 

9. FRSXHT 0.365 0.178 0.179 0.113 —0.051 

10. UMBWID 0.013 0.126 0.320 0.184 0.367 

11. LIPWID 0.258 —0.089 —0.061 0.101 0.143 

25) eA EDK 0.019 —0.239 0.029 0.185 —0.045 

es JNU 0.287 —0.094 —0.085 —0:283 0.443 

14. APWID 0.254 —0.147 =O Si —0.033 0.317 

15. APROT —0.065 —0.041 —0.058 0.476 0.294 

Io EKG, 0.075 —0.407 —0.088 0.245 —0.245 

lita Leva 0.259 —0.295 0.194 —0.205 —0.352 

LSS AP Ted =O0)1311 —0.024 —0.030 0.435 0.191 

19. WEIGHT 0.049 (1292 0.092 —(Oali29 0.175 

20. HWRATIO —0.140 —0.344 0.190 0.063 —0.079 

21. PRORAT 0.304 —0.042 OMT 0.342 — 0.264 

22. FOURRAT 0.175 —0.243 —0.203 0.158 0.130 

outcome), and the gastropod shell, in gen- 
eral, is a highly constrained structure re- 
plete with geometrically forced covari- 
ances. Thus, we expect that similar patterns 
might regulate the different styles of with- 
in- and among-sample variation (see Gould 
and Paull, 1977; Gould and Woodruff, 1978 
for correspondences in other Cerion 
species). Sample means might represent 
different states along tracks of covariance 
common to the within-sample variation of 
all populations. 

Since all shells are adults and their range 
in size is not large, our samples of 20 do 
not provide enough specimens for stable 
covariance structures within populations 
(though they define mean values ade- 
quately). But we measured a larger num- 
ber of shells (as a split sample to test for 
proximity in morphospace) for South Cai- 
cos C. regina at locality 753 (35 individ- 
uals). Table 11 presents factor scores for 
this enlarged sample. The structure of co- 
variation is stable at five meaningful axes 
(93.2% of information). (In a sequence of 
reduction from 10 axes down, none of the 

first five axes ever dip below 7%, and no 
subsequent axis reaches 2% of total infor- 
mation.) 

The first axis unites the two major pat- 
terns of constrained covariance that we 
have discussed throughout this paper. First, 

we see all chief components of the com- 
pensatory (flat top with later height) co- 
variance that sets the primary pathway of 
variation in shape from obtusely triangular 
in cross section throughout, to distinctly 
flat topped at first, and parallel-sided dur- 
ing later growth. Note high scores for the 
two ratio measures of flat top (width/height 
of protoconch at 0.304, and of the fourth 
whorl at 0.175). Protoconch width (0.242) 
greatly exceeds protoconch height (nega- 
tive at —0.117), but height is beginning to 
catch up by the fourth whorl (0.387 for 
width, 0.205 for height). The three scores 
for successive heights increase continually 
to record the compensation (—0.117 to 
0.205 to 0.365). 

Second, we note all elements of the ma- 
jor constraint imposed by geometric ne- 
cessity: large whorls imply fewer adult 
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whorls under conditions of restricted range 
in adult size. Intermediate standardized 
whorl sizes score highly (fourth width and 
height at 0.387 and 0.205, and fourth to 
sixth height at 0.365). These large whorls 
imply fewer total whorls (—0.216), with 
the usual consequence of squatter adult 
shells, since later whorls add _ relatively 
more height than width (height/width ra- 
tio of adult shell at —0.140). 

The second axis primarily records whorl 
number (—0.402) and its consequences in 
shape for a high, but not wide, shell 
(—0.314 for height, —0.109 for width, since 
later whorls add relatively more height 
than width), and final shape (height/ width 
ratio at —0.344). This primary association 
also brings along, as on axis 1, the forced 
negative covariances with standardized 
whorl sizes (0.166 for fourth width, 0.168 
for fourth height, 0.178 for fourth to sixth 
height). 

The highest scores on the third axis are 
for early standardized heights (0.539 for 
the protoconch, 0.408 for the fourth whorl), 
with protoconch width also scoring at 
0.240. We do not understand the basis for 
associated high scores of umbilicus (0.320) 
and density of ribbing (0.358). 

The smaller fourth and fifth axes express 
different aspects of the third allometric 
phase that builds Cerion’s aperture. The 
fourth axis records its two highest scores 
for measures of intensity in the change of 
orientation made by the growing edge be- 
fore it deposits the definitive adult aper- 
ture (0.476 for apertural rotation, 0.435 for 
tilt). The fifth axis records the size of the 
expanded apertural mouth (0.443 and 
0.317 for apertural height and width, as- 

sociated with negative values for the pen- 
ultimate whorl heights overgrown by this 
expansion, —0.245 and —0.352 for mea- 
sures 16 and 17). 

In summary, each axis makes sense in 

terms of both the general geometry of shell 
coiling (the whorl size versus whorl num- 
ber principle for example), and the pe- 
culiarities of Cerion’s own universal pat- 
tern of growth (the apertural changes at 
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adulthood, and the allometric compensa- 
tion of flat top by later height, for exam- 
ple). We find interesting similarities and 
differences with patterns of covariation at 
the between-sample levels considered ear- 
lier. Dominating the within-sample sys- 
tem, we find two covariance sets that also 
regulate variation among mean vectors of 
C. regina samples—the compensatory 
shape covariance (setting axis one here), 
and the negative interaction of whorl size 
and number (expressed on both first and 
second axes). Most different from be- 
tween-sample patterns are the greater 
strength of these two covariance sets, and 
absence of the general size factor that 
played an important role at all higher 
levels. Interestingly, these two differences 
are causally related. The size factor is ab- 
sent here for the simple reason that size 
varies little among adults within most pop- 
ulations (length ranges from 27.0 to 34.0 
mm in this sample), but greatly in mean 
values among populations (see appendix). 
The constraint covariance (whorl size ver- 
sus whorl number) only operates when size 
ranges are small and restricted (see Gould 
and Paull, 1977 for quantitative demon- 

stration)—for if adult size is free to vary, 
then large early whorls need not be com- 
pensated by growing fewer whorls to reach 
a limited final size. 

To assess the generality of these within- 
sample covariances across taxa, we pre- 
sent, as Table 12, factor scores for the four 
large and interpretable axes (90.9% of in- 
formation) of a C. lewisi sample (No. 
221564, see appendix). The axes are re- 
markably similar to those noted just above 
in C. regina. High scores on the first axis 
emphasize C. lewisi’s chief character of 
many whorls and its consequence for slen- 
der shape (0.484 for whorl number, 0.323 
for adult height, with adult width much 
less at 0.170, and 0.281 for height/width 
ratio of the adult shell). But we also note 
the constraint covariance, operating on this 
axis in the negative scores for standardized 
whorl sizes (—0.104 and —0.099 for pro- 
toconch and fourth width; —0.203 and | 
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TABLE 12. SCORES FOR FOUR-AXIS SOLUTION OF SPECIMENS WITHIN A SAMPLE OF C. LEWISI. 

Measure Axis 1 

1. PROWID —0.104 

2. FOURWID —0.099 
3. NUMWHO 0.484 
4. RIBDENS 0.344 
5. LENGTH 0.323 

6. WIDTH 0.170 
7. PROHT 0.048 

8. FOURHT —0.203 

9. FRSXHT —0.178 
10. UMBWID 0.036 
11. LIPWID 0.147 

12. LIPTHK 0.193 
13. APHT 0.123 

14. APWID 0.080 

15. APROT —0.050 
16. EC 0.125 

17. FA 0.258 

18. APTILT 0.054 
19. WEIGHT 0.208 

20. HWRATIO 0.281 

21. PRORAT —0.054 

22. FOURRAT 0.352 

—0.178 for fourth, and fourth to sixth whorl 
height). 

The second axis, as did the third in C. 
regina, emphasizes standardized whorl 
sizes and little else. We are again puzzled 
that both ribbing (at 0.284) and umbilical 
width (at 0.309) also score strongly, for 
they did in C. regina as well, and we do 
not understand the basis for such an as- 
sociation—though its discovery in two taxa 
suggests a possible generality. 

The third axis expresses the compensa- 
tory shape covariance that so dominates 
geographic sorting (both within and be- 
tween islands) of C. regina, and also the 
first axis of within-sample covariation in 
C. regina sample 753. Its existence in C. 
lewisi supports our claim that this associ- 
ation is an important principle governing 
Cerion’s shape throughout the genus. The 
shell begins flat, with high score for pro- 
toconch width (—0.241) and opposite score 
for protoconch height (0.210—the factor 
loadings of all specimens are negative on 
this axis, so we discuss negative scores as 
high values). This initial flatness is record- 

Axis 2 Axis 3 Axis 4 

0.362 —0.24] 0.032 

0.130 —0.185 0.171 

—0.095 0.003 —0.024 

0.284 0.434 0.133 

—0.050 =0:072 0.209 

—0.035 —0.209 0.140 
0.330 0.210 0.140 

0.454 —0.013 0.279 

0.315 —0.188 0.098 
0.309 0.143 0.014 
0.196 —0.324 —0.155 

0.167 —0.042 — Omsil 

—0.099 —0.240 0.306 
—0.155 —0.290 0.166 

—0.109 —0.100 0.468 
0.010 0.004 0.359 
0.327 —0.119 =OM82 

—0.092 0.023 0.430 

0.036 —0.094 0.008 

0.081 0.139 0.063 
0.114 — 0.437 —0.100 

—0.011 —0.278 —0.153 

ed in high scores for width/height ratios 
of protoconch (—0.437) and fourth whorl 
(—0.278). But later heights compensate, 
and we note the continual gradient in scores 
for the three standardized heights that we 
have observed so many times before 
(+0.210, —0.013 and —0.188 for proto- 
conch, fourth, and fourth to sixth whorls). 

The fourth axis amalgamates the two 
apertural covariance sets that formed the 
fourth and fifth axes of C. regina. We note 
high scores for the two measures of change 
in orientation (0.468 for rotation, 0.430 for 
tilt) and for apertural size (0.306 for height, 
0.166 for width). 

The patterns of within-sample covari- 
ance for representative samples of two 
species are therefore similar to each other, 
and different from between-sample pat- 
terns in the same ways. In both, we find 
no general size axis since the within-sam- 
ple range of shell size is small. In both, the 
compensatory shape covariance (flat top 
and later height) and the constraint co- 
variance (whorl size versus whorl number) 
dominate the larger axes. The constraint 
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covariance appears more strongly in these 

within-sample patterns because it only op- 
erates when the range of final size is lim- 
ited. In both samples, we also find sensible 
associations for measures of the aperture 
and standardized whorl sizes. We believe 
that we are here looking through a glass 
not so darkly at the general rules of growth 
within Cerion. 

IX. Conclusion and Prospect 

This work begins the second half of our 
long-term project to revise the Bahamian 
Cerion in the light of new data and con- 
temporary concepts of evolution. It is our 

initial study, following our strategy of be- 
ginning with geographic outliers that 
maintain low diversity, of Cerion faunas 
in the southeastern Bahamas—a group of 
species different from those of Great and 
Little Bahama banks, the subjects of our 
previous work. We will move from here 
to the complexity of the largest island, 
Great Inagua, where more taxa (about 20) 
have been designated, and at least three 
widespread indigenous species actually ex- 
ist. 

A close relative of C. regina inhabits the 
long bank-edge northern coast of Great 
Inagua. But Inagua is big and diverse 
enough to maintain other indigenous Ceri- 
on species—including the vast populations 
of the island interior and bank-interior 
coasts (now called C. rubicundum and C. 
dalli, but probably belonging to a single 
species), and the widespread dwarfed C. 
(Umbonis) that lives in true sympatry (the 
first unambiguously recorded case in the 
entire genus Cerion) with both bank-edge 
and interior species. The small islands 
that we studied in the Turks and Caicos 
maintain only the bank-edge species as a 
widespread, indigenous form—but they 
permit us, by extension, to grasp the great- 

er complexity of Inagua. 
It is often said of historical sciences like 

ours (said, that is, by those who would de- 
grade our activity, or bar us completely 
from the realm of science) that we traffic 
only in the narrative description of par- 
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ticulars and that we never predict or de- 
rive any generalities worthy of the name. 
Narrative must be treasured in its own right 
(for it can be every bit as factual as any- 
thing in science), but science must aspire 
to more—as historical science does, despite 
the caricatured dismissal outlined above. 

The complexities and contingencies of 
history do preclude detailed prediction of 
future events, but prediction of this sort 
does not lie within our domain. Yet his- 
torical scientists work with a sort of pre- 
diction all the time—of events that have 
happened but have not yet been revealed 
by evidence, or of current situations in- 
ferred but not yet validated. In this essen- 
tial component of generalization, natural 
historians work like all scientists. 

Yet many of our subjects are so resolut- 
ely particular that we cannot proceed be- 
yond simple narrative; thus, we must seek 
and exploit those situations of sufficient 
repetition to permit the apprehension of 
general pattern within the particulars. The 
attraction of Cerion lies in its central source 
of both narrative and generality—its over- 
whelming diversity, repeated in all ways 
that we can study: morphologically, ge- 
netically, biogeographically, ecologically. 

Thus, we feel that we can creep to the 
end of an inferential limb and _ predict 
(based on genetic hints) that a second in- 
digenous, geographically interior taxon 
may still persist (either as relatively pure 
populations or as substantial introgressed 
contributions to C. regina) in the centers 
of large islands on the Caicos Bank. We 
say this for two reasons: first, we have 
traced central distinctions between bank- 
edge and interior taxa on many other is- 
lands; second, we can often document the 
disappearance of the interior taxon on small 
islands that are, so to speak, “all” bank- 
edge, while the interior taxon persists on 
adjacent larger islands (for example, both 
bank-edge and interior Cerion live on 
Great Exuma, but only the bank-edge 
species on all the small adjacent cays). We 
also predict (based on repeated pattern 
from nearby Great Inagua), that should 
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this interior taxon be found, it will bear a 
smaller, thinner and more mottled shell 
than typical C. regina (we base this infer- 
ence on the bank-edge versus interior dis- 
tinction on all other islands, and particu- 
larly on the Inaguan separation between 
interior C. rubicundum and C. columna, 
the bank-edge analog of C. regina). 

Likewise, our studies of allometry and 
ontogenetic covariance provide a basis for 
ordering variation within species (and often 
between hybridizing taxa) in a sensible 
way. The patterns dictated by what we 
have called the constraint and compen- 
satory covariances are sensibly interpreted 
as necessary outcomes of Cerion’s basic 
ontogeny; they then determine the cor- 
related consequences of any primary 
change in size or shape. And they occur 
over and over again in predictable man- 
ners and circumstances. 

We find it intellectually satisfying that 
the primary component of narrative— 
Cerion’s buzzing and blooming outpour- 
ing of diversity—also becomes raw ma- 
terial for the repetitions that science re- 
quires for discussing general pattern. As 
great naturalists (G. E. Hutchinson, for ex- 
ample) exemplify by their life and work, 
exultation and explanation are comple- 
mentary aspects of nature and its impact 

upon our minds. 

LITERATURE CITED 

AVISE, J. C., AND C. F. AQUADRO. 1982. A com- 
parative summary of genetic distances in the ver- 
tebrates. Patterns and correlations. Evolutionary 
Biology, 15: 151-185. 

AYALA, F. J. 1983. Enzymes as taxonomic charac- 
ters, pp. 3-26. In G. S. Oxford and D. Rollinson 
(eds.), Protein Polymorphism: Adaptive and 
Taxonomic Significance. New York, Academic 

Press. 

CaIn, A. J., AND J. P. CurrEy. 1968. Area effects 
in Cepaea. Heredity, 18: 467-471. 

CLENCH, W. J. 1937. Descriptions of new land and 
marine shells from the Bahama Islands. Pro- 
ceedings of the New England Zoological Club, 
16: 17-26. 

1957. A catalogue of the Cerionidae (Mol- 
lusca-Pulmonata). Bulletin of the Museum of 
Comparative Zoology, 116: 121-169. 

. 1961. Land and freshwater mollusks of Cai- 

357 

cos, Turks, Ragged islands and the islands on the 
Cay Sal Bank, Bahamas. Occasional Papers on 
Mollusks, Museum of Comparative Zoology, 
Harvard Univ., 2(26): 229-259. 

CLENCH, W. J., AND C. G. AGUAYO. 1952. The 
scalarinum species complex (Umbonis) in the 
genus Cerion. Occasional Papers on Mollusks, 

Museum of Comparative Zoology, Harvard Univ., 

1: 413-440. 

CRAMPTON, H. E. 1916. Studies on the variation, 

distribution, and evolution of the genus Partula. 
The species inhabiting Tahiti. Carnegie Institute 
of Washington Publication, 228: 1-311. 

1925. Studies on the variation, distribution, 

and evolution of Partula. The species of the Mar- 
iana Islands, Guam and Saipan. Carnegie Insti- 
tute of Washington Publication, 228A: 1-116. 

1932. Studies on the variation, distribution, 

and evolution of Partula. The species inhabiting 
Moorea. Carnegie Institute of Washington Pub- 
lication, 410: 1-335. 

DEVRIES, W. 1974. Caribbean land molluscs: notes 
on Cerionidae. Studies Fauna Curagao and other 
Caribbean Islands, 4.5: 81-117. 

GALLER, L., AND S. J. GOULD. 1979. The mor- 
phology of a “hybrid zone” in Cerion: variation, 
clines, and an ontogenetic relationship between 
two “species” in Cuba. Evolution, 33(2): 714- 
WAU 

GOULD, S. J. 1969a. Character variation in two land 
snails from the Dutch Leeward Islands: geog- 
raphy, environment, and evolution. Systematic 
Zoology, 18: 185-200. 

1969b. An evolutionary microcosm: Pleis- 
tocene and recent history of the land snail P. 
(Poecilozonites ) in Bermuda. Bulletin of the Mu- 
seum of Comparative Zoology, 138: 407-532. 

1984a. Covariance sets and ordered geo- 
graphic variation in Cerion from Aruba, Bonaire 
and Curagao: a way of studying nonadaptation. 
Systematic Zoology, 33(2): 217-237. 

1984b. Morphological channeling by struc- 
tural constraint: convergence in styles of dwarf- 
ing and gigantism in Cerion, with a description 
of two new fossil species and a report on the 
discovery of the largest Cerion. Paleobiology, 
10(2): 172-194. 

GOULD, S. J., AND C. PAULL. 1977. Natural history 
of Cerion. VU. Geographic variation in Cerion 
(Mollusca: Pulmonata) from the eastern end of 

its range (Hispaniola to the Virgin Islands): co- 
herent patterns and taxonomic simplification. 
Breviora, 445: 1-24. 

GOULD, S. J., AND D. S. WOODRUFF. 1978. Natural 
history of Cerion. VIII. Little Bahama Bank—a 
revision based on genetics, morphometrics, and 
geographic distribution. Bulletin of the Museum 
of Comparative Zoology, 148(8): 371-415. 

1986. Evolution and systematics of Cerion 
(Mollusca: Pulmonata) on New Providence Is- 



358 

land: a radical revision. Bulletin of the American 
Museum of Natural History, 182(4): 389-490. 

GOULD, S. J., N. D. YOUNG, AND B. KASSON. 1985. 
The consequences of being different: sinistral 
coiling in Cerion. Evolution, 39: 1364-1379. 

GuLick, J. T. 1905. Evolution racial and habitu- 
dinal. Carnegie Institute of Washington Publi- 
cation, 25: 1-269. 

HUMMELINCK, P. W. 1940. Mollusks of the genera 

Cerion and Tudora. Studies Fauna Curagao, 
Aruba, Bonaire and the Venezuelan Islands No. 5. 

JOLICOEUR, P. 1963. The multivariate generaliza- 
tion of the allometry equation. Biometrics, 19: 
497-499. 

1984. Principal components, factor anal- 

ysis, and multivariate allometry: a small-sample 
direction test. Biometrics, 40: 685-690. 

MAYNARD, C. J. 1889. Monograph of the genus 
Strophia. In Contributions to Science, vol. 1. 
Newtonville, Mass., self-published. 

MAYNARD, C. J., AND N. A. CLAPP. 1919-26. Con- 
tributions to the history of the Cerionidae, with 
descriptions of many new species and notes on 
evolution in birds and plants. Appendix to vol. 
10. Records of walks and talks with nature. West 
Newton, Mass., self-published, 242 pp. 

Murray, J., AND B. CLARKE. 1980. The genus Par- 
tula on Moorea: speciation in progress. Proceed- 
ings of the Royal Society of London, 211: 83- 
LWA: 

NEI, M. 1978. Estimation of average heterozygosity 
and genetic distance from a small number of 
individuals. Genetics, 89: 583-590. 

PILSBRY, H. A., AND E. G. VANATTA. 1895. New 
species of the genus Cerion. Proceedings of the 
Academy of Natural Sciences of Philadelphia, 
pp. 206-210. 

1896. Catalogue of the species of Cerion, 

Bulletin Museum of Comparative Zoology, Vol. 151, No. 6 

with descriptions of new forms. Proceedings of 
the Academy of Natural Sciences of Philadel- 
phia, pp. 315-338. 

Raup, D. M. 1966. Geometric analysis of shell coil- 
ing: general problems. Journal of Paleontology, 
40: 1178-1190. 

SELANDER, R. K., AND T. S. WHITTAM. 1983. Pro- 
tein polymorphism and the genetic structure of 
populations. In M. Nei and R. K. Koehn (eds.), 
Evolution of Genes and Proteins. Sunderland, 

Mass., Sinauer Assoc. 

SWOFFORD, D. L., AND R. B. SELANDER. 1981. BIO- 
SYS-1. A Computer Program for the Analysis of 
Allelic Variation in Genetics. Users manual. Ur- 
bana, Univ. of Illinois, 65 pp. 

WoopruFFr, D. S$. 1975. Allozyme variation and 
genic heterozygosity in the Bahamian pulmonate 
snail Cerion bendalli. Malacological Review, 8: 

47-55. 

. 1981. Towards a genodynamics of hybrid 
zones. In W. D. Atchley and D. S. Woodruff 
(eds.), Essays on Speciation and Evolution in 
Honor of M. J. D. White. Cambridge, Cambridge 
Univ. Press. 

WooprRUFF, D. S., AND S. J. GOULD. 1980. Geo- 
graphic differentiation and speciation in Cerion: 
a preliminary discussion of patterns and _pro- 
cesses. Biological Journal of the Linnean Society, 
London, 14: 389-416. 

1987. Fifty years of interspecific hybridiza- 
tion: genetics and morphometrics of a controlled 
experiment involving the land snail Cerion in 
the Florida Keys. Evolution. 

WRIGHT, S. 1978. Evolution and the Genetics of 
Populations, vol. 4, Variability within and among 
Natural Populations. Chicago, Univ. of Chicago 
Press. 





360 Bulletin Museum of Comparative Zoology, Vol. 151, No. 6 

APPENDIX: MATRIX OF MEANS FOR ALL SAMPLES.* 

No Sample name PROWID FOURWID NUMWHO RIBDENS LENGTH WIDTH PROHT FOURHT FRSXHT 

I fast SEC 53.00 74.00 7.806 12.75 30.85 12.00 21.25 5830 70.40 
2. 753A SC 53.00 75.50 7.898 13.88 30.81 12.29 21.69 57.06 67.94 
3. 116022 SC 48.90 66.19 7.185 11.19 24.45 9.70 19.86 56.00 62.92 
4. 189858 NC 57.50 72.05 7.906 12.63 27.17 1036 25.90 65.65 63.50 
5. 189859 MC 55.43 70.29 7.813 11.43 29.15 11.09 2464 59.21 62.62 
6. 219190 LC 52.80 76.35 7.588 13.380 29.21 12.04 21.50 57.45 71.37 
7. 219192 GC 51.65 65.65 8.113 13.80 29.37 10.70 23.80 55.55 57.40 
8. 219194 EC 55.00 74.00 7.698 12.71 $31.33 1190 2450 58.08 71.75 
9. 219195 GC 55.00 69.15 7.813 13.25 2956 11.07 25.40 59.70 64.00 

10. 219196 GC 52.70 = 68.85 7.400 14.40 27.02 1051 21.95 60.20 63.85 
ll. 219197 EC 52.00 68.00 8.625 13.61 32.29 11.70 2465 55.88 57.56 
IPA PAE AIS)S) 1S 53.06 71.19 7.477 15.50 27.31 10.69 20.94 57.88 65.88 
13. 219200 EC 53.20 66.80 8.100 16.90 2888 11.06 2495 55.95 56.60 
14. 219201 NC 51.20 61.05 8.544 17.65 29.25 9.96 26.15 55.05 49.90 
15. 220898 LC 53.75 72.85 7.144 12.87 24.70 11.01 2650 60.45 62.78 
16. 220899 SAND 45.80 63.40 6.581 16.55 19.24 8.80 2205 56.80 56.84 
17. 220905 B 49.95 64.45 8.081 1255 2854 11.08 27.15 59.25 56.80 
18. 220906 B 50.15 65.50 8.119 15.55 2938 1150 2755 59.10 57.35 
19. 220907 B 48.25 60.30 7.956 16.80 27.54 10.09 26.05 57.80 56.10 
20. 220908 B 46.80 = 59.05 7.681 14.60 24.53 9.27 25.60 57.30 55.90 
21. 220909 B 48.10 61.80 8.044 14.00 27.81 10.34 26.20 56.65 56.30 
22. 220910 B 48.05 62.45 8.044 15.00 2846 1034 25.00 57.55 57.84 
23. 220911 B 45.55 59.65 7.769 12.20 24.37 9.69 26.70 55.35 53.15 
24. 220912 B 51.45 66.15 7.419 13.50 25.94 10.55 26.15 62.40 61.31 
25. 220913 B 52.15 68.80 7.7388 12.80 27.50 11.20 27.20 62.15 61:60 
26. 220914 B 50.95 70.55 7.431 15.15 27.15 11.40 25.35 60.60 65.88 
27. 221564 LPC 52.35 60.95 8.188 13.80 29.07 9.69 25.45 56.90 53.90 
28. 221565 LFGC 49.70 56.60 8.031 15.65 25.36 8.70 25.25 54.55 48.89 
29. 221566 LPARC 50.70 59.20 8.744 15.75 29.59 9.84 2445 52.05 46.20 
30. 221567 LWATC 55.60 64.55 7.831 12.50 28.21 9.94 26.00 58.95 59.16 
31. 221568 LWC 49.78 60.11 7.306 15.22 22.21 8.79 25.78 56.11 50.40 
32. 221569 LPR 48.08 = 57.20 7.790 13.88 25.36 8.54 23.84 55.08 53.45 
33. 221570 LPR 53.40 62.00 8.188 14.40 27.12 9.32 2530 56.80 52.60 
34. 749 SC 51.20 69.45 7.756 11.72 2838 11.22 22.00 54.65 63.05 
35. 750 SC 52.00 69.60 7.500 11.29 27.44 1057 £21.35 57.05 66.24 
36. 751 SC 50.70 68.60 7.588 10.00 27.16 10.7] 20.85 53.10 64.20 
37. 752 SC 62.10 71.15 7.300 11.26 26.05 1067 £20.45 56.20 64.54 
38. 753 SC 54.10 77.40 7.888 11.25 32.09 1284 2055 55.85 68.15 
39. REG 56.95 70.15 7.094 1230 25.79 9.98 25.40 65.35 62.17 
40. 757 SC 52.63 74.16 7.803 13.21 30.71 12.18 2032 55.16 69.53 
41. 758 SC 53.15 73.95 7.906 12.15 3094 11.91 21.380 58.15 67.50 
42. 759 SC 53.25 72.85 itoo ETO 30.01 11.83 21.15 5690 67.75 
43. 760 SC 50.20 69.05 7.881 13.11 2852 11.388 19.75 52.65 62.50 
44. 761 SC 590.05 = 70.55 aloo 15.05 2810 1093 2055 55.05 64.30 
45. 762 SC 48.95 64.40 7.400 10.90 24.94 9.67 20.00 53.75 62.29 
46. 763 SC 49.33 64.53 7.683 15.18 26.55 10.15 2067 52.80 62.47 
47. 766 GT Oo.30 8 Ol 7.944 10.11 3208 1241 2444 63.11 67.00 
48. 769 GT 51.30 77.20 7.688 14.10 2967 11.70 2430 62.00 69.75 
49. 770 PR 58.00 = 73.25 7.619 15.10 2883 11.08 2680 63.95 64.75 
50. 771 PR 59.40 71.90 7.519 16.30 2840 1063 £27.90 66.20 64.83 
ol. 772 PR 51.70 65.40 7.575 15.21 2614 1016 23.80 57.45 61.63 
52. 780 GT 52.25 75.10 7.419 13.05 2814 11.381 2450 64.75 68.36 
53. 781 GT 52.35 70.90 8.244 13.80 3138 1180 25.25 59.70 63.20 
54. 782 GT 94.75 73.15 8.094 13.30 30.32 11.97 27.00 62.90 61.25 
55. 783 GT 99.15 9 75.75 8.125 1345 3264 1241 25.20 63.00 66.15 
56. SCFOSIS 55.35 75.65 8.360 36.05 13.25 22.71 58.00 67.53 
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APPENDIX: CONTINUED. 

No. Sample name PROW ID FOURWID NUMWHO RIBDENS LENGTH WIDTH PROHT FOURHT FRSXHT 

of, SCEOSE 54.65 75.20 7.763 3154 1211 2230 59.90 70.63 
58. 754F SC 54.50 74.78 8.257 34.74 1253 21.50 58.00 68.83 
59. 756F SC 56.10 75.10 8.038 33.32 12.27 22.70 59.85 69.00 
60. 765F SC 48.08 55.81 7.159 21.64 7.94 2054 53.04 55.93 
61. 768F GT 58.40 82.10 8.419 34.76 13.32 25.25 64.50 63.75 

* Samples identified as follows: three digit numbers are our field localities; six digit numbers are catalogue 
designations for samples in the Department of Mollusks, Museum of Comparative Zoology. Suffixial letters 
as follows: B = C. blandi; L = C. lewisi (no special letter for C. regina samples); F = subfossil sample; SC = 
South Caicos; NC = North Caicos; MC = “Middle” Caicos; GC = Grand Caicos; EC = East Caicos; NC = 

North Caicos; WC = West Caicos; LC = Long Cay; SAND = Sand Cay; PR = Providenciales,; GT = Grand 
Turk; PC = Pine Cay; FGC = Fort George Cay; PARC = Parrot Cay; WATC = Water Cay. The following 
special designations apply: locality 1, 758T, is the second sample (all from one tree) from locality 758; locality 



TURKS AND CAICOs CERION * Gould and Woodruff 363 

APPENDIX: CONTINUED. 

10 11 12 13 14 15 16 17 18 19 i 21 FOUR- 
UMBWID LIPWID LIPTHK  APHT  APWID  APROT EC FA APTILT WEIGHT RATIO PRORAT RAT 

32.85 Died 39.2 105.40 86.15 28.40 57.05 26.45 DPA 2.60 2.47 1.26 

33.05 35.3 57.6 115.89 93.85 33.35 58.50 26.50 2.27 2.78 art 1.29 

32.05 29.7 46.8 110.60 87.50 29.65 56.00 27.10 2.09 Tl 2:50) 1.26 

18.19 14.7 13.2 68.12 54.73 20.73 40.73 19.69 2.09 2.70 QS 1.06 

39.20 25.4 27.0 108.80 87.25 31.15 58.10 28.05 2.13 2.61 DP Bts) L227 

2, 753A, is the second sample from locality 753; locality 39, REG, is a sample of C. regina, area unspecified; 
localities 56 and 57, SCFOSIS and SCFOSL, are two subfossil samples of C. regina from northeastern South 
Caicos. Units of measurement as follows: 1 and 7 (protoconch width and height) and 11 and 12 (lip width 

and thickness), in micrometer units, high power, at 18 units = 1 mm; measures 2, 8, 9, 10, 13, 14, 15, 16, 
17 in micrometer units, low power, at 8 units = 1 mm; 3 and 4 are counts; 5 and 6 in mm by calipers; 19 
in g by Mettler balance; 18, 20, 21, 22 are ratios. 
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THE NEOTROPICAL ORB-WEAVING SPIDERS OF THE GENUS 
ALPAIDA (ARANEAE: ARANEIDAE) 

HERBERT W. LEVI 

ABSTRACT. Alpaida species are diurnal orb-weavers 
with diverse habits and diverse webs. They are known 
from the Neotropics only. Adult A. quadrilorata are 
reported to be associated with a certain plant species 
and, when disturbed, dive into a pool of rainwater 
at the base of its leaves. Perhaps other species have 
similar specific habits. 

Alpaida is related to Edricus based on the structure 
of the genitalia, but differs by the glabrous brightly 
colored body and from most araneids by the fusion 
of radix, embolus and terminal apophysis and by the 
presence of a paramedian apophysis in the male pal- 
pus. 

There are 134 known species, 40 previously known, 
94 new. That is, fewer than 30% had previously been 
known, the same proportion as in my 1986 revision 
of Chrysometa. There are 25 new synonyms. The 40 
previously known species had been placed incorrectly 
in 12 different genera, many of the genera not oth- 
erwise represented in the Neotropics. The names of 
the four common, widespread species A. bicornuta, 
A. leucogramma, A. truncata and A. veniliae had 13 
synonyms; these species had previously been known 
under a total of 17 names in various areas. 

INTRODUCTION 

Alpaida is a large genus and may even- 
tually contain 200 to 300 species. There 
are no distinct species groups and it would 
be difficult to split the genus, except by 
taking one or two species out. But the size 
of genera is controversial and subjective. 
In other animal groups (e.g., birds) a large 
number of genera has not been of help in 
indicating relationships, nor does it con- 
tribute to the stability of names (Levi, 1973: 
474). A practical aspect of this issue is the 
need for museum staff to be able to rec- 
ognize genera in incoming collections, sort 
them out and make them available for 
study. Those spider families with the most 
numerous genera (Salticidae and Liny- 
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phiidae) remain the most neglected, and 
splitting of genera into groups with only 
one or two species would not make their 
study more manageable. 

The genus Alpaida in Bonnet’s catalog 
(not Roewer’s) contains only one species, 
although it is here seen to be one of the 
largest neotropical araneid genera, includ- 
ing many common species. On the basis 
of superficial similarities, the known AI- 
paida species had previously been de- 
scribed and assigned such diverse generic 
names as Araneus (Epeira, Aranea), Cer- 
cidia, Drexilia, Edricus, Epeirella, Lari- 
niacantha, Metepeira, Miranda, Salassi- 
na, Singa, Verrucosa and Wixia. 

Seventy % of the Alpaida species are 
new. This isa much larger percentage than 
anticipated and is comparable with the 
number of new species of Chrysometa 
(Levi, 1986). If other neotropical araneid 
genera have a similar percentage of new 
species, I will have greatly underestimated 
the total number of neotropical species. 

MATERIALS AND ACKNOWLEDGMENTS 

Any revision depends on reference to 
far-flung materials and is possible only with 
the assistance of many cooperators. I am 

grateful to the curators who made collec- 
tions available. In many cases, huge col- 
lections of valuable specimens were en- 
trusted to the mails. The following list 
identifies the collections used; abbrevia- 
tions for the institutions are mostly the 
standardized ones (Leviton et al., 1985), 
and private collections are listed by the 
initials of the owner. 

365 



366 

(AMNH) 

(BMNH) 

(CAS) 

(CUC) 

(DU) 
(IRSNB) 

(MACN) 

(MCN) 

(MCZ) 

(MECN) 

(MEG) 
(MHNG) 

(MHNM) 

(MIUP) 

(MLP) 

(MNHN) 

(MNHNP) 

(MNRJ) 

(MZSP) 

American Museum of Natu- 
ral History, New York, N. 
Platnick; 

British Museum (Natural 
History), P. Hillyard, F. 
Wanless; 
California Academy of Sci- 

, W. J. Pulawski, D. 

Cornell University collec- 
tions kept in the AMNH, N. 
Platnick; 

D. Ubick; 
Institut Royal des Sciences 
Naturelles de Belgique, 
Brussels, L. Baert; 
Museo Argentino de Ciencias 
Naturales, Buenos Aires, E. 
A. Maury; 

Museu de Ciencias Naturais, 

Porto Alegre, A. Lise, E. 
Buckup; 
Museum of Comparative Zo- 

ology; 
Museo Ecuadoriana de Cien- 
cias Naturales, Quito, L. Avi- 
lés; 

M. E. Galiano; 
Museum d Histoire Natu- 

relle, Genéve, V. Mahnert; 
Museo de Historia Natural de 
Montevideo, R. M. Capoca- 
sale; 
Museo de_ Invertebrados, 
Universidad de Panama, 
Panama, D. Quintero A.; 
Museo de Universidad Na- 
cional, La Plata, R. F. Ar- 
rozpide; 
Museum National d’ Histoire 
Naturelle, Paris, J. Heur- 
tault, J. Kovoor; 
Inventario Biologia Nacio- 
nal, Museo Nacional de His- 
toria Natural, Asuncion, J. 
Kochalka; 
Museu Nacional, Rio de Ja- 
neiro, A. Timotheo da Costa; 
Museu de Zoologia da Uni- 
versidade de Sao Paulo, P. 
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Vanzolini, L. Neme, J. L. M. 
Leme; 

Museo Zoologico, Universita, 
Florence, S. Mascherini; 
Museu ed Istituto du Zoolo- 
gia Sistematica, Universita di 
Torino, O. Elter; 

Naturhistoriska Riksmuseet, 
Stockholm, T. Kronestedt; 
Naturhistorisches Museum, 
Basel, E. Sutter; 
Polska Akademia Nauk, 
Warszawa, A. Riedel, W. 
Starega, J. Proszynski, A. Slo- 
jewska; 
R. E. Leech; 
Forschungsinstitut Sencken- 
berg, Frankfurt, M. Gras- 
shoff; 
National Museum of Natural 
History, Smithsonian  Insti- 
tution, Washington, J. Cod- 
dington; 
Zoologisches Museum der 
Humboldt Universitat, Ber- 
lin, M. Moritz; 
Zoologisk Museum, Kgben- 
havn, H. Enghoff; 
Zoologisches Staatsmuseum, 
Munich. 

(ZMK) 

(ZSM) 

The collections of Maria Elena Galiano 
used are now deposited in MACN. An at- 
tempt was made to deposit types of names 
in the country where collected in museums 
that can make the specimens available. 

Numerous collectors supplied speci- 
mens and notes. Especially important in- 
formation on habits and habitats came from 
the collections of W. Eberhard, W. Mad- 
dison, D. Smith and J. Kochalka. J. Gruber 
and P. Vanzolini provided information on 
localities; A. A. Lise provided needed lit- 
erature. L. R. Levi and D. Woessner read 
and improved the wording. J. Coddington 
made numerous suggestions for the manu- 
script. C. Villars, S. Hunt and D. Woessner 
typed various drafts. The research was 
supported in part by National Science 



Foundation grant BSR 83 12772. Publi- 
cation costs of this study were covered in 
part by the Wetmore Colles Fund. 

METHODS 

The methods of this revision are the same 
as used for previous studies (Levi, 1985, 
1986). The internal female genitalia are 
not illustrated as two views of the outside 
of the epigynum, and the color pattern and 
the shape of the abdomen are sufficient in 
Alpaida to separate the females. The palps 
are illustrated in mesal view only, with the 
cymbium on the left and median apoph- 
ysis and terminal apophysis showing. 

I indicated the specimens that were de- 
scribed and illustrated. But illustrations 
were often improved after finding lightly 
sclerotized specimens that showed seams 
or structures not seen in the original spec- 
imen. 

Males were matched with females by 
their appearance and by matching their 
collecting sites, but this has been difficult 
and errors may have been made. 

Because specimen labels are frequently 
very old and handwritten, difficulties are 
commonly encountered in finding locali- 
ties in gazetteers and on maps. Often there 
is no country or province given and there 
may be misspellings; in some cases spell- 
ings or names of localities have changed, 
some settlements have disappeared or there 
may be several localities with the same 
name. The gazetters listed in Levi (1985) 
and our collection of maps have been most 
useful. Some errors in placing localities in 
my past revisions were noticed. 

The type specimens of names were ex- 
amined over a period of 20 years. Since it 
was more important at the time to make 

illustrations and make certain that all syn- 
types of a name were the same species, I 
often neglected recording their number. 
Lectotypes are only designated when a 
mixture of species is suspected, not as a 
routine. 
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Alpaida O. P.-Cambridge 

Alpaida O. P.-Cambridge, 1889: 52. Type species by 
monotypy A. conica. Levi, 1976: 388. The name is 
feminine. 

Parepeira Mello-Leitao, 1933: 41. Type species Epeira 
albostriata Keyserling (=A. leucogramma). 

Subaraneus Caporiacco, 1948: 661. Type species by 
original designation Epeira veniliae Keyserling (=A. 
veniliae ). 

Lariniacantha Archer, 1951: 15. Type species by 
original designation Epeira grayi Blackwall (= A. 
grayi). 

Subedricus Caporiacco, 1954: 84. Type species by 
original designation Epeira nigropostulata O. P.- 
Cambridge (=A. truncata). 

Note. I synonymized several generic 
names in 1976, but find now that A. calix 
Walckenaer, redescribed and illustrated in 
1976, does not belong in the genus. It lacks 
the characteristic paramedian apophysis in 
the male palpus, and the terminal apoph- 
ysis is a thin blade attached on hemato- 
docha and lying parallel to the embolus 
(Levi, 1976: 389, figs. 143, 144), rather 
than the large sclerotized structure fused 
to embolus and radix found in Alpaida. It 
belongs with some other neotropical species 
in a new genus yet to be named. 

Diagnosis. Alpaida species are recog- 
nized by the glabrous body, orange cara- 
pace (sometimes with dark pattern), and, 
in females, by the wide head with eyes 
ringed in black (Fig. 2). The black eye 
rings are not drawn out anteriorly and pos- 
teriorly as in Araneus species. In most 
species I have seen alive, the abdomen has 
red, green, yellow and orange colors that 
wash out in alcohol. The epigynum is usu- 
ally a transverse sclerotized structure, with 
posterior lips, its middle portion drawn out 
into a triangular lobe or scape (Fig. 7). In 
posterior view there is a median plate 
framed by a lip (Fig. 8). The openings are 
on each side between plate and lips. In 
many species the lobe or scape is broken 
off in the course of mating (Figs. 149, 150). 
The epigynum is simpler and shorter than 
that of Edricus (>=Wagneriana). (At pres- 
ent, I do not know the correct name for 
the group which includes Wagneriana 
tauricornis.) 
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The male has a narrow head (Fig. 5). 
The palpus has the radix, embolus and ter- 
minal apophysis fused into one sclerite (Fig. 
10), a character not seen in other araneid 
genera. In both Alpaida and Edricus, the 
palpus has a mushroom-shaped parame- 
dian apophysis (Fig. 10), its top showing 
between the cymbium and embolus (Figs. 
10, 43, 56). The stalk of the paramedian 
apophysis is attached to the conductor. Al- 
paida males differ from Edricus males by 
having a glabrous orange carapace, some- 
times with a dark pattern on the head, 
while the male of Edricus is hirsute with 
an orange head and the sides of the car- 
apace darker. The palpus of the Edricus 
male has a much larger, more complex 
median apophysis (Levi, 1976, figs. 69, 70) 
than has the palpus of Alpaida. 

Alpaida is separated from the glabrous 
species of Metazygia and Mangora by the 
structure of the genitalia (see below); also, 
females of Mangora have a narrower head 
and Mangora males and females both have 
feathered trichobothria on the third tibiae. 

Description of female. Color. The car- 
apace is usually orange, sometimes yellow- 
ish, often with a black or dark brown pat- 
tern on the head. The eyes are always 
ringed by black; often the entire median 
ocular area is black (Fig. 41). The labium 
and endites are orange to black; the ster- 
num is orange or black; the coxae are 
sometimes black, but more often light or- 
ange, sometimes contrasting with the ster- 
num and more distal leg articles. The distal 
leg articles are uniform yellow to orange 
or have dark rings. In live spiders, the ab- 
domen has greens, reds and yellows that 
wash out in alcohol, leaving white and 
black pigment (Plate 1). In specimens 
stored in alcohol, the venter may be uni- 
formly dark or light orangish-gray; often 
there is a light longitudinal line on each 
side and almost always a pair of white 
pigment spots on each side of the spin- 
nerets. The spinnerets are usually darker 
than the venter of the abdomen. 

Structure. The carapace lacks hairs, or 
has only a few (with some exceptions). The 
head is wide and bulging, with the median 
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eyes on a slight hump (often all black), and 
the lateral eyes on a joined black tubercle. 
Usually all eight eyes are subequal in size 
or the lateral eyes are slightly smaller than 
the medians; in a few species the posterior 
median eyes are larger than the others and 
rarely the anterior median eyes are largest. 
Anterior medians and posterior medians 
are about their diameter apart and more 
than their diameter from the laterals. The 
thoracic depression is shallow. The chelic- 
erae are strong and armed with three or 
four teeth on each margin. The first legs 
are usually the longest and in some species 
the fourth legs are slightly longer than the 
first. The abdomen shape is diverse, almost 
always longer than wide, rarely spherical, 
often with shoulder humps, an anterior 
median hump, or posterior humps, or 
drawn out posteriorly; rarely with lateral 
lobes (Figs. 328, 493). The abdomen some- 
times has one to four pairs of slightly scler- 
otized thorns or spines, or an anterior me- 
dian spine (Figs. 13, 71, 73). Many species 
seem to have paired lateral humps when 
the abdomen is emaciated, but the lobes 
do not show when the abdomen is full (Figs. 
369, 370). 

Description of Male. Color. Coloration 
of males is as in females, with the abdomen 
pattern less distinct. 

Structure. Unlike most other araneids, 
Alpaida males often have the carapace 
larger than that of females and sometimes 
the total length of the body is longer (Figs. 
42, 202). The male’s head is narrow in 
front, unlike the female’s, and there is a 
longitudinal thoracic line with a short pos- 
teriorly directed branch on each side in 
the middle (Fig. 5). The chelicerae are 
smaller than those of females (Figs. 4, 6). 
The endite always has a tooth facing a 
tooth on the palpal femur. The first coxa 
has a hook that fits into a groove on the 
second femur (Fig. 6); the hook and groove 
are lacking only in A. delicata. The fourth 
coxae or trochanters may be armed with 
short stout macrosetae. The second tibiae 
are the same thickness as the first or only 
slightly thicker, with a few indistinct mac- 
rosetae. Alpaida truncta has the second 
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Plate 1. Upper left, female Alpaida graphica, carapace orange, abdomen blueish black, 8 mm total length. Upper right, female 
A. bicornuta, carapace orange, abdomen with yellow-white patches on orange; tips of spines, posterior tip and sides black, 5 

mm total length. Lower left, female A. truncata, carapace and legs orange-yellow, abdomen yellow with black patches, 8 mm 
total length. Lower right, immature A. quadrilorata, orange with black patches, 6 mm total length. (photo upper left W. Maddison, 

upper right J. Coddington.) 

tibia modified (Fig. 578), and A. delicata A. delicata are expected to reflect differ- 
has the distal ends of the first and second ences in mating behavior, a promising re- 
tibia swollen and armed with macrosetae — search project.) 
(Fig. 478). (The anatomical differences of The palpal femur has a basal tooth fac- 
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ing the tooth on the endite (Fig. 6). The 
palpal patella has at least one long macro- 
seta (Fig. 6); several species (chickeringi, 
almada, grayi) have two. The palpal tibia 
has a slight bulge on one side underneath 
the median apophysis (Figs. 18, 30). The 
palpal tibia of A. delicata has the char- 
acteristic bulge, but is longer than wide 
(Fig. 477), as is usual in Tetragnathidae, 
but unusual in the Araneidae. The cym- 
bium is not modified, but the paracym- 
bium may be more elaborate than a hook 
(this character was not examined in detail 
because it shows only at a difficult-to-re- 
peat angle from ‘“‘below” the palpus). That 
the cymbium never has a tarsal organ is 
easily seen in Alpaida because there are 
fewer setae than in other Araneidae. The 
median apophysis (M in Fig. 10) is smaller 
than that of Edricus and usually elongate, 
often with a blunt tooth at the end toward 
the cymbium, sometimes with a keel. The 
median apophysis never has sharp spines 
or the flagella found in species of genera 
related to Araneus (listed below). The axis 
of the radix (R in Fig. 10) is often nearly 
parallel to that of the cymbium. The em- 
bolus is knife-blade shaped and similar in 
many species (E in Fig. 10); in only a few 
species is it curved (Fig. 215) or filiform 
(Fig. 592). The tip of the embolus is always 
supported by the conductor (C in Fig. 10). 
The conductor is large, complex, and has 
the mushroom-shaped paramedian apoph- 
ysis attached to its base (PM in Fig. 10). 
The attachment is hidden by the embolus. 
The complex, often very large terminal 
apophysis (A in Fig. 10) is fused with the 
embolus, without a joint or distal hema- 
todocha. Terminal apophysis and embolus 
are fused with the radix (R in Fig. 10); if 
separated and broken off, the conductor 
and median apophysis also come off as the 
conductor is fastened only by a stalk to the 
tegulum and the median apophysis by an 
hematodocha. (The fusion of sclerites was 
checked in the larger species and also in 
A. anchicaya, conica, delicata, tuonabo 
and chickeringi. The male of A. murtinho 
has a joint between the radix and embolus- 
terminal apophysis.) 
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Relationship. The presence of a para- 
median apophysis in the palpus, the lack 
of pointed spines on the median apophysis 
and the reduction or lack of distal hema- 
todocha place this genus into a group with 
Eriophora, Verrucosa, Acanthepeira, Ed- 
ricus, Cyclosa, Wixia, Micrathena, Chae- 
tacis and Gasteracantha. | consider these 
characters synapomorphies of the group. 
Scoloderus and Acacesia have a similar 
median apophysis and lack of distal he- 
matodocha, but are distinct in lacking a 
paramedian apophysis, perhaps a second- 
ary loss. In contrast, Araneus, Mangora, 

Nuctenea (=Larinioides), Neoscona, Acu- 

lepeira, Cercidia, Kaira, Larinia, Singa, 

Eustala, Metazygia and Metepeira lack 
the paramedian apophysis and have a dis- 
tal hematodocha between embolus and 
terminal apophysis. Both characters are 
probably synapomorphies for these gen- 
era. Edricus (?=Wagneriana) shares with 
Alpaida the peculiar mushroom-shape of 
the paramedian apophysis, a synapomor- 
phy of the two sister genera. 

Since a number of genera have genitalic 
structures similar to those of Alpaida, a 
study of what is primitive or specialized 
in these groups will be postponed until a 
later time as this paper is one of a series 
on related groups. Also more on the rela- 
tionship with other genera will be learned 
after a second look at Araneus and genera 
not close to Alpaida. 

Natural History. Webs and habits are 
more diverse than in species of other ara- 
neid genera. W. Eberhard (in personal 
communication) summarizes Alpaida 
webs: “Webs are generally more or less 
vertical, but vary widely in design. In some 
species the spider rests facing away from 
the orb in a curled leaf and monitors a 
signal line running to the hub (e.g., A. 
truncata, Plate 2). In others (e.g., A. acuta, 
Plate 2) there is no curled leaf, but a signal 
line runs to the spider, which rests on the 
substrate (e.g., tree trunk). In others (e.g., 
A. tuonabo), webs are built far from any 
substrate, and the spider rests at the hub 
(head downward) except when it has an 
egg-sac; in this case the orb is smaller and 
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Figures 1-10. Alpaida morphology. 1-3, female carapace and chelicerae. 4-6, male. 1, 4, lateral. 2, 5, dorsal. 3, 6, frontal. 6, 
with left palpus. 7-9, female epigynum. 7, ventral. 8, posterior. 9, posterior, cleared. 10, left male palpus, expanded. Figs. 1-6, 

A. leucogramma. 7, 8, diagrammatic. 9, A. bicornuta. 10, A. grayi. 

Scale lines. 1.0 mm, except Figs. 9, 10, 0.1 mm. 

Abbreviations. A, terminal apophysis; C, conductor; E, embolus; H, basal hematodocha; M, median apophysis; P, paracymbium; 

R, radix; Y, cymbium; PM, paramedian apophysis. 

has fewer radii and spiral loops, and a line 
runs from the hub to the sac (usually a 
leaf) where the spider sits. In contrast to 
the previous species, A. leucogramma 
make webs close to the ground (hub usu- 
ally less than 20 cm from the ground) and 
the spider rests facing downward at the 
hub and falls to the ground readily when 
disturbed. Habitats range from deep forest 

to open lawns. Some species (e.g., A. tuo- 
nabo) readily replace webs immediately 
after rains, others (e.g., A. truncata) do so 
much less readily.” 

More information is provided under the 
species description of more common 
species (bicornuta, carminea, quadrilora- 
ta, truncata, tuonabo and veniliae). A. 
quadrilorata seems limited to one species 
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Map 1. The number of species of A/paida in different areas. 

of plant and when disturbed drops into a 
water puddle at the base of the leaf (J. 
Kochalka, letter). 

A specimen of A. alvarengai has the 
right fourth leg regenerated. (Regenera- 
tion is uncommon in the family.) 

The median lobe of the epigynum of a 
number of species readily breaks off, prob- 
ably preventing a second mating. 

Shelly (1983) observed webs and prey 
selection of Alpaida tuonabo and most ap- 
pears known about this species. Some of 
Shelly’s observations are summarized be- 
low with A. tuonabo. There is some in- 
dication that the niche of Alpaida is much 
narrower than of other orb weavers. For 
instance, A. quadrilorata has been col- 
lected from the thistle-like umbellifer 
Eryngium horridum. Are adults always 
found on this plant? Alpaida graphica is 
associated with small sink-holes in the Yu- 
catan peninsula. Do others have similar 
restricted habitats? 

Alpaida species are limited to the Neo- 
tropics. Only one species (A. septemmam- 
mata) has been found north of the Isthmus 
of Tehuantepec; 13 species occur in Cen- 
tral America. While eight species have been 
found on Trinidad, larger islands of the 
Lesser Antilles have one species each and 
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Alpaida is absent from the Greater An- 
tilles. About 28 species have been found 
on the western slope of the Andes, and 
about 46 are found in the Amazon and 
Orinoco drainage area; the largest num- 
ber, about 74, are found in eastern South 
America (Map 1). 

ALPAIDA 

KEY TO FEMALES 
(Terms used in this key are illustrated by Figs. 7 

and 8.) 
ile Abdomen with spines or pointed tu- 

bercles (Figs. 13, 65, 269, 276, 637) 

- Abdomen without spines, sometimes 
with blunt tubercles (Figs. 206, 326, 
488, 493) ... eee a . 14 

Abdomen with anterior median | spine 
(Figs. 65, 71, 82, 212) .. Renner 

- Abdomen without anterior median 
spine (Figs. 13, 15, 276, 630) 0. 7 

Abdomen with 5 spines (Fig. 82); Guy- 
aumnal (WL) 2) ee kartabo 

- Abdomen with 1 or 3 spines (Figs. 65, 
212) LE a ROP i Ie ee 4 

Anterior median spine much larger 
than laterals (Fig. 212) (laterals may 
be absent), abdomen without dorsal 

longitudinal markings (Figs. 212, 
213); lower Amazon area (Map 8) . 
seven igen ne re ea manicata 

- Three spines subequal, abdomen with 
dorsal longitudinal bands or mark- 
ings (Figs. 65, 71, 77) .. mee ao 

Median spine anterior to laterals (Fig. 
65); median lobe of epigynum 
framed by lateral lobes (Fig. 63); 
widespread Panama to Argentina 
(NU ea pie) eee trispinosa 

- All 3 spines in a row (Figs. 7 i): 
epigynum otherwise (Figs. 69, 75) 

6(5). | Median lobe of epigynum pointed (Fig. 
69); posterior median plate without 
dorsal lobes (Fig. 70); abdomen with 
bands (Fig. 71); southeastern Brazil 
(Nia) 2) a ee ee keyserlingi 

- Median lobe of epigynum rounded 
(Fig. 75); posterior median plate with 
lateral dorsal lobe (Fig. 76); abdo- 
men with indistinct dorsal bands 
(Fig. 77); Peru (Map 2) ... monzon 

Abdomen oval, pointed posteriorly 
with a pair of shoulder spines (Figs. 
A 22, GS 5227) eee rere ore eee ee 8 

Abdomen with lateral humps and mi- 
nute pair or pairs of spines on humps 
(Figs, 630,637, 642)) 12 

Epigynum longer than wide in sub- 
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Plate 2. Alpaida web diversity. Webs of adult females. Top, A. truncata, maximum diameter of sticky spiral 18.7 cm. Middle, 
A. moata, maximum vertical diameter of sticky spiral 17.1 cm. Bottom left, A. championi, max. diameter of sticky spiral 18.2 

cm. Right, A. acuta, center to bottom spiral 9 cm. (All photographs W. Eberhard.) 
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9(8). 
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Map 2. Distribution of Alpaida species. 

ventral and posterior view (Figs. 261, 
262); central Ecuador (Map 4) .... banos 

Epigynum wider than long (Figs. 11, 
Meas Oho) eae ean reese rer aetna oe 

Epigynum in ventral view with larger 
triangular lobe and median longi- 
tudinal light band (Fig. 11); poste- 10(9). 

rior median plate oval without lobes 
(Fig. 12); widespread, Central 
America to central Argentina (Map 
7) ERO RNS OR I SR PR A NEE OnE bicornuta 

Epigynum otherwise (Figs. 267, 271, 
A) | a ee a RE es 10 

Epigynum with a large triangular 
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11(10). 

14(1). 

15(14). 

18(17). 

19(18). 

notch, tip of notch in line with pos- 
terior edge (Fig. 271); southwestern 
Colombia: (Map 4) 22222222 narino 

Epigynum otherwise (Figs. 267, 274) 

Abdomen constricted posterior to its 
lateral spines (Fig. 276); Mato Gros- 
so, Brazil (Map 3) 20 amambay 

Abdomen not so constricted, spines 
dorsal (Fig. 269); northeastern Ec- 
uador (Map 4) cuyabeno 

Epigynum with a transverse lip (Fig. 
640), epigynum wider than long in 
posterior view (Fig. 641); French 
Gunana (Map S)) isa ee sulphurea 

Epigynum otherwise and as long as 
wide (Figs. 628, 635) cece 13 

Posterior median plate constricted in 
middle (Fig. 629); Panama, south- 
ern Colombia to Guyana (Map 5) . 

Rete h tne, De cee ae oe, chickeringi 
Posterior median plate oval (Fig. 636); 

southwestern Colombia (Map 5) ..... 
ee ee ee ee Ree almada 

Epigynum square, or longer than wide 
in subventral view (Figs. 103, 122, 

154, 515, 541) and square to longer 
than wide in posterior view (Figs. 
105; 123, Wo; Sil6; 542) 15 

Epigynum wider than long in ventral 
or posterior view (Figs. 19, 20, 253, 
15 | aan ARIE Sree eee ee 28 

Transverse notch anterior to the pos- 
terior edge of the epigynum (Fig. 
446); epigynum triangular in pos- 

terior view (Fig. 447); Guatemala to 

southwestern Colombia (Map 4) .... 
Dene Ces ee championi 

Epigynum otherwise 0... ee es 16 
Epigynum with an anterior edge (Fig. 

555); Colombia (Map 5) ........ . eberhardi 
Epigynum without distinct anterior 

edge .. os lly 
Epigynum. with a ‘scape ‘slightly c con- 

stricted proximally (Fig. 541); 
northern Colombia (Map 5) ........ es 

Epigynum otherwise eee 18 
Epigynum with heartshaped posterior 

median plate (Fig. 516); abdomen 
with small anterior median hump 
and narrow posterior point (Fig. 

517); Buenos Aires Prov., Argentina 
(ON eee eee costai 

Epigynum otherwise; abdomen oval, 
without anterior median hump (Figs. 
DU a bo ee ermine eels Pre ee eo eee er 19 

Scape (or median lobe) larger than base 

of epigynum (Figs. 587, 593, 599) . 

Bulletin Museum of Comparative Zoology, Vol. 

22(19). 

28(14). 

151, 2NO.7 

Median lobe (scape) indistinct, or dis- 

tinctly set off and small; sides of 
epigynum more or less parallel (Figs. 
103, 122, 154, 198, 605) ... eee PA 

Tip of scape rounded (Fig. 593); ‘ab- 
domen elongate (Fig. 595); Panama 
CONTA a Aiea et ree a tuonabo 

Tip of scape pointed (Figs. 587, 599); 
abdomen oval (Figs. 589, 601) ... 21 

Epigynum with a pair of dark patches 
in posterior view (Fig. 600); western 

Colombia to Ecuador (Map 5). ......... 

ped carla A eee ia ne Nae athe Se Meee cisneros 

Epigynum with a pair of indistinct 
dorsal notches in posterior view (Fig. 
588); southwestern Colombia (Map 
)) Bete res eeu ears ees anchicaya 

Dorsum of abdomen with paired black 
patches (Fig. 106); posterior median 
plate convex with parallel sides (Fig. 
105); widespread Central America 

to Argentina (Map 2) ................. veniliae 
Abdomen marked otherwise; posterior 

median plate otherwise 0. 23) 
Posterior median plate round (Fig. 

606); southwestern Colombia (Map 
(55) bE ate eo cE TES silencio 

Posterior median plate otherwise 24 
Median lobe triangular, with sides of 
epigynum rounded (Fig. 122); pos- 
terior median plate (Fig. 123); Am- 

azon area to Argentina (Map 2) ...... 
bee giseeh hte 80 Sere Bong Stay fe te Al eet carminea 

Epigynum otherwise 5} 
Posterior edge of epigynum on each 

side of lobe concave (Fig. 154); pos- 
terior median plate tripartite (Fig. 
155); abdomen oval (Fig. 156); Bo- 
livia to southern Brazil and Argen- 
tina (Map 3) ............ pide eee versicolor 

Posterior edge otherwise (Figs. 191, 
194, 198); posterior median plate 
otherwise (Figs. 192, 195); abdomen 
elongate (Fig. 197) or widest pos- 
teriorly (Figs. 193, 200) 26 

Posterior median plate narrowing dor- 
sally (Fig. 192); northern Colombia 
Ax. Etc ee) See ee Ree ee ae kochalkai 

Posterior median plate otherwise (Figs. 
IC ye IGT) ) ee ee 27 

Epigynum in posterior view about as 

wide as long (Fig. 199); central Co- 
lombia (Map 8) occ ccceccnneeen variablis 

Epigynum in posterior view longer 

than wide (Fig. 195); Amazon 
drainage (Map 8) ou. iquitos 

Posterior margin of median notch an- 
terior to posterior edge of epigynum 

(Figs. 44, 376, 381, 392) 29 
Epigynum without notch, or if with 
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36(32). 

37(36). 

38(37). 

median notch, its posterior margin 

is in line with margin of epigynum 
or posterior to it (Figs. 110, 147) .... 44 

Abdomen all black with a pair of scler- 
otized tubercles (Fig. 437); Yucatan 
Peninsula to Panama (Map 4) .......... 

Epigynum without median lobe (Fig. 
172); posterior median plate as in 

Figure 173 and abdomen narrow 
(Fig. 174); Misiones Prov., Argen- 
tina (Nari) ees montecarlo 

If abdomen narrow, epigynum oth- 
GIWil SE bre ea eee tome e IND kd Pee eee See 31 

Abdomen with median white longi- 
tudinal band, or white dorsally (Figs. 
AGES S30 5463) eae eee eee 32 

Abdomen marked otherwise (Figs. 442, 

Aly A}) able rte vio s rial: Rete Ee tick | 39 

Notch the distance of its width or more 
from posterior margin (Figs. 44, 460, 

AGS) ne tee ee aed ela oes Re 33 
Notch closer to posterior margin (Figs. 
DiMSO v2 S566) eis ek ee 36 

Epigynum triangular in posterior view 

(Fig. 447); venter of abdomen black 
(Fig. 449); Guatemala to Panama 

(N12 [G4 parece reine es championi 
Epigynum otherwise; venter not all 

black 
Epigynum rectangular (Figs. 458, 460); 
Amazon area (Map 4) 0. tayos 

Outline of epigynum a semicircle or 
oval \(Figs)'44; 468). oe 35 

Median lobe longer than wide, with 
posterior edge notched on each side 
of lobe (Fig. 44); southeastern Bra- 
zil, Misiones Prov., Argentina (Map 
TA i AR AO AD GAO Sr Se _ grayi 

Median lobe as wide as long (Fig. 468); 
northern Peru (Map 4) 2 nancho 

Abdomen posteriorly constricted (Fig. 
88); postertior median plate narrow 
ventrally (Fig. 87); Mato Grosso, 
Brazil(Mape2)) am <seleee cuiaba 

Abdomen and posterior median plate 
OLN T wae gets See tape 8 taeda codes Me oe 28 SP 37 

Posterior median plate almost rect- 
angular with narrow lip framing 
plate (Fig. 129); lower Amazon to 
Mato Grosso (Map 2) .............. alvarengai 

Posterior median plate otherwise (Figs. 
OMG) eset re eine eee nee. 38 

Notch of epigynum wider than long 
(Fig. 57); posterior median plate al- 
most triangular (Fig. 58); southern 
Brazil to Argentina (Map 2) .. rubellula 

Notch of epigynum as wide as long 
(Fig. 166); posterior median plate 

44(28). 

50(49). 

ALPAIDA ¢ Levi 379 

wider ventrally than dorsally (Fig. 
167); Goias, Brazil (Map 8) .......... morro 

Notch of epigynum much wider than 
long (Fig. 381); central Peru (Map 
A) 24S 2 PT Ne: ieee RL trilineata 

Notch of epigynum about as wide as 
long (Figs 13764386) eee ee 40 

Notch its width or less from posterior 
edgei(Higs: 392.4440) ae 41 

Notch more than its width from pos- 
terior edge (Figs. 376, 386, 452) ........ 42 

In posterior view, lip widest ventrally 
(Fig. 441); Bahia, Brazil (Map 4) .. 
Pu st ee a) RS eae eee ae urucuca 

In posterior view, lip as wide dorsally 
as ventrally (Fig. 393); Guyana to 
eastern Brazil (Map 4) ................ antonio 

Posterior median plate semicircular 
with 3 dorsal notches (Fig. 453); 
eastern Amazon area (Map 4) ........... 

SARL acne eeeh cee ee ee xavantina 

Posterior median plate otherwise (Figs. 
SUAS BT) ea at, Een ene eee 43 

Sides of epigynum strongly curved 
(Fig. 386); Bolivia to southern Brazil 
(NY a) 9) ee ee itauba 

Sides of epigynum less curved (Fig. 
376); French Guiana (Map 4) .......... 

Seite yh Sy a eerie eee erythrothorax 
Abdomen truncate posteriorly with 4 

posterior humps, each covered by a 
black patch (Fig. 574); widespread 
from southern Mexico to northern 
Arsentinay(Mapio) aes truncata 

Abdomen otherwise 0c 45 
Epigynum without notch or lip (Figs. 

TONS O15 17,9) eee Seceees mice lel Bere coke 46 

Epigynum with lip, notch or median 
groove (Figs. 110, 519, 530, 537) _. 54 

Abdomen with 3 lateral lobes (Fig. 
485); posterior median plate almost 
square (Fig. 484); southeastern Bra- 
FAM (UNE 0) (B) ae ee octolobata 

Abdomen, posterior plate otherwise ... 47 
Epigynum with median anterior edge 

(Higs 25501064) kaa ea eae 48 
Epigynum without median anterior 

edge (Figs. 19; 559, 579) 2. 49 
In posterior view, lips with ventral arms 

(Fig. 555); Colombia (Map 5) ........... 

In posterior view, lips extend ventrally 
and laterally (Fig. 565); southwest- 
ern Colombia (Map 5) ............... queremal 

Epigynum with anterior stalk (Figs. 
559, 561); western Ecuador (Map 5) 

sehes omh see _ machala 
Epigynum othicnwisemuatine « wah 50 
Epigynum with a lobe on each side 

(Figs. 19, 20); Guyana to Mato Gros- 
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54(45). 

58(57). 

Pe I ee ea guimaraes 
Epigynum otherwise _ 51 
Epigynum triangular (Figs. 551, 552); 

southern Brazil (Map 5) .............. roemeri 
Epigynum otherwise _ 52 
Posterior median plate hardly wider 

than lips on each side (Fig. 580); 
southwestern Colombia (Map 5) ...... 

Segond eee OR av E ROT eepee Pca oe ee yotoco 

Posterior median plate much wider 
than lips (Figs. 58, 584) oo. 5S 

Abdomen with a median anterior 
hump (Fig. 54); epigynum with a 
pointed scape (Fig. 50); posterior 
median plate oval (Fig. 53); south- 
ern Brazil (Map 2) 200... rostratula 

Abdomen without anterior hump (Fig. 
585); epigynum with rounded lobe 
(Fig. 583); posterior median plate 
divided by lips dorsally into 2 lobes 
(Fig. 584); Venezuela (Map 5) .......... 

Lobe of epigynum pointed, with a 
slight proximal constriction (Fig. 
300); southern Brazil, northern Ar- 
gentina (Map 4) 22. gallardoi 

Lobe never with constriction 0... _ 55 
Posterior median plate longer than 

wide (Figs. 26, 199, 365, 473) .............. 56 
Posterior median plate wider than long 

Hs als te. Me lity eG ae ae hee ee eae 59 
Lips with lobe on each side in posterior 

view (Fig. 26); abdomen with bands 
(Fig. 27); Peruvian Amazon drain- 

age (Map 2) 0 utcuyacu 
Lips without lobes .. Ges hate ce camer il, 
Sides of median plate < convex (Fig, 

473); epigynum as Figure 472; Am- 

azon area to eastern Brazil (Map 5) 

EAR RSet tnt 51d Rasa et cs delicata 
Sides of median plate parallel (Figs. 

1993365)! ee 58 
Epigynum with lip recurved, the mid- 

dle of lip most anterior (Fig. 364); 

Guianas, lower Amazon (Map 4) .... 

Hae At wee ete eee a deborae 
Epigynum with lip procurved (Fig. 

198); west central Colombia (Map 

<) ena Ae Ore eRe oe LA variabilis 
Posterior median plate partially divid- 

ed in middle by swollen lip (Figs. 
Ce Te LARC TW) Ja aes ee oe oe Numan rE oe VOU PEC EVON _ 60 

Posterior median plate not so divided 

Median swellings of lips (in posterior 
view) much longer than wide (Fig. 
331); southern Brazil, Misiones Prov., 

Argentina (Map 4) iguazu 
Median swellings of lips barely longer 

than wide (Fig. 337); southeastern 
Brazil (Map 4) . tijuca 

69(68). 

70(69). 

Bulletin Museum of Comparative Zoology, Vol. 151, No. 7 

Lips of epigynum folded and project- 
ing anteriorly (Figs. 280-283, 285); 

Amazon area (Map 4) ........ marmorata 

hips otherwisein 22.) 2 see ee 62 
Lips with anterior margin transverse 

(Figs. 140, 294, 360, 367) 0. 63 
Lips otherwise 2 67 
Abdomen black with median ventral 

white patch (Figs. 423, 424); epig- 
ynum as in Figures 421, 422; Pan- 

ama to northern Argentina (Map 4) 
Sec tete Atte £00 oleh Pianta tat nee ee wees acuta 

Abdomen and epigynum otherwise .... 64 
Abdomen banded (Fig. 142); epigy- 
num as in Figures 140, 141; north- 
ern Paraguay (Map 2) .. chaco 

Abdomen and epigynum otherwise .... 65 
Median lobe set off, with parallel sides 

(Fig. 367); Venezuela (Map 4) lubinae 
Median lobe triangular 66 
Only median lobe triangular (Fig. 294); 

southeastern Brazil (Map 4) ... hartliebi 
Median lobe and lips forming a tri- 

angle (Fig. 360); Peru (Map 4) ......... 

PA Pea a Aa Need et weyrauchi 
Median lobe rounded and slightly con- 

stricted at base (Fig. 404); Amazo- 
nian Peru(Map 4) —2 32s rossi 

Median lobe otherwise 0000000 68 
Abdomen barely longer than wide, 

with humps as in Figures 481, 482; 
epigynum as in Figure 479; Rio de 
Janeiro, Brazil (Map 5) ........... atomaria 

Abdomen and epigynum otherwise ...... 69 
Posterior end of abdomen truncate 

with side of posterior end parallel 
and slightly constricted at base (Figs. 
549, 550); western Brazil (Map 5) .. 

set sseraihea abet eel a wanes aoe ee madeira 
Abdomen otherwise 70 
Abdomen with white semicircular 

marks around side enclosing dark 
mark (Figs. 177, 179); epigynum as 
in Figure 175; central to southeast- 
ern Brazil, Paraguay (Map 3) ......... latro 

Abdomen and epigynum otherwise .... 71 
Abdomen oval, contrastingly marked 

with bands or paired patches as in 
Figues 532, 533, 539; epigynum with 
anterior edge of lip indistinct (Figs. 
930, 537) BS Nh a Sar Se onieR te Stet 72 

Abdomen or epigynum otherwise 78 
Abdomen with black median band 

(Fig. 539); southeastern Brazil (Map 

13) eee ENCE ER ee ee angra 
Abdomen always with white to orange 

median band (Figs. 532, 533); south- 
eastern Brazil, Paraguay to northern 
Argentina (Map 5) _.. quadrilorata 

Abdomen subspherical, light, or dark 
with light marks (Figs. 230, 233)... 

Abdomen otherwise 



74(73). 

79(76). 

80(79). 

81(80). 

84(83). 

85(84). 

Abdomen dark with light marks (Fig. 
233); epigynum as in Figure 231; 
southeastern Brazil (Map 3) biasii 

Abdomen light colored (Fig. 230); 
epigynum with dark line on lip (Fig. 
228); Mato Grosso, Brazil (Map 3) . 

SI at i eee ip ek ON mato 

Abdomen distinctly marked as in Fig- 
ure 41; Bolivia (Map 2) _. coroico 

Abdomen otherwise ....:cccccccccee 76 
Abdomen with 3 light bands on dor- 

sum (Figs. 35, 99; 136) 22. le 

Abdomen otherwise 79 
Epigynum semicircular on each side 

of median lobe (Fig. 32); wide- 
spread, Panama to Argentina (Map 
O)\ PU ee, Sate oe ee leucogramma 

Epigynum otherwise ccc 78 
Epigynum with median lobe set off 

(Fig. 97); Mato Grosso to lower 

Amazon, Brazil (Map 2) ........... chapada 
Epigynum with median lobe forming 

a triangle with lips, not set off (Fig. 
134); Argentina (Map 2) ....... holmbergi 

Abdomen shield-shaped with paired 
patches (Fig. 112); venter with tri- 
angular light spot (Fig. 113); epig- 
ynum as in Figures 110, 111; wide- 

spread, Amazon area to eastern 

Brazila(Miajo 3) psn ieee eae tabula 
Abdomen and epigynum otherwise _.. 80 
Abdomen with grooves on sides (Fig. 

527); epigynum with posterior me- 
dian plate swollen on each side (Fig. 
526); Venezuela, southern Brazil 

(VEN oy 5) Seer ee or. eS albocincta 
Abdomen or epigynum otherwise ....... aril 
Abdomen black oval with white lines 

(Figs. 521, 522); epigynum hexag- 
onal, with sides almost parallel (Fig. 
519); eastern Colombia (Map 5) ...... 

Abdomen and epigynum otherwise .... 82 
Abdomen with 6 round patches (Fig. 

221); southeastern Brazil (Map 3) .. 

Abdomen subspherical, dark with 
white shoulder marks and venter 
light (Figs. 118, 119); anterior edge 
of lip concave (Fig. 116); southeast- 
ern Brazil, northern Argentina (Map 

2) RAR eI tA Sac BRE ny OE I oa ie rioja 
Abdomen and epigynum otherwise ..... 84 
Abdomen with 3 anterior tubercles and 

scalloped dorsal markings (Fig. 94) 
and epigynum as in Figure 92, me- 
dian plate with 2 dark marks dor- 
sally (Fig. 93); southeastern Brazil, 

Paraguay (Map 2) .... hoffmanni 
Abdomen and epigynum otherwise ...... 85 
Posterior plate with a median dorso- 

88(86). 

90(89). 

93(89). 
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ventral raised plate with parallel 
sides (Fig. 144); Lesser Antilles (Map 
Di) ice cin oc Secale Soe ee I OR elegantula 

Posterior median plate otherwise ........... 86 
Abdomen with a “tail” beyond spin- 

nerets (Figs. 508, 509, 514) 87 

Abdomen without tail, rounded or 
pointed behind22 ae 88 

Median lobe of epigynum almost in 
line with sides (Fig. 506); posterior 
median plate oval (Fig. 507); Pan- 
aoe) (My optS)) a conica 

Median lobe extending posteriorly be- 
yond sides (Fig. 512); posterior plate 
with 2 lobes (Fig. 513); northern Ar- 

eentinad (Mayo) ee ee gracia 

Abdomen with paired black marks, 
hairy humps on sides and posterior 
hairy hump (Figs. 184, 185); epig- 
ynum with polished V-shaped lip 
(Fig. 182); southeastern Brazil (Map 
3): ces oR E Ein AR re Eee alticeps 

Abdomentotherwise 2650 28s 89 
Abdomen more than twice as long as 

wide (Figs. 151, 162, 190, 613, 625) 

ee Seen ee et ee ae ee 90 

Abdomen oval, shorter 93 
Median lobe semicircular, lips indis- 

tinct (Figs. 160, 161); Peruvian Am- 
azon area to southeastern Brazil, Mi- 

siones Prov., AcEenting (Map 2) .... 
nih _ vanzolinii 

Epigynum. a ne a 91 
Epigynum with semicircular notch 

(Fig. 611); abdomen with black spots 
(Figs. 613, 614); southern Colombia 
(Map 75) ieee eee es emis ee cali 

Epigynum and abdomen otherwise ...... 92 
Lips of epigynum polished, V-shaped 

(Fig. 188); posterior median plate 
oval (Fig. 189); Espirito Santo, Bra- 
PALM GN EN ote) Meee SL Sees scriba 

Notch on end of median lobe (Fig. 
623); posterior median plate with 2 
lobes (Fig. 624); northern Colombia 
(Map fo) aa ee oe ee marta 

Abdomen only slightly longer than 
wide, shield-shaped, with white pig- 
ment all around sides (Fig. 218); 

epigynum as in Figures 216, 217; 
southeastern Brazil (Map 3) canela 

Abdomen and epigynum otherwise _. 94 
Abdomen with humps all around dor- 

sally (Figs. 429, 488, 489, 493) 95 
Abdomen usually entire, sometimes 

with an anterior tubercle and some- 
times pointed behind 0. 97 

Abdomen mostly black and gray with 
2 ventral white spots (Figs. 429, 431); 
southern Mexico, Colombia, Vene- 
zuela, northern Argentina (Map 4) 

septemmammata 
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96(95). 

97(94). 

98(97). 

99(98). 

103(102). 

104(98). 

. Median lobe with notch (Figs. 

Abdomen light colored 0 96 
Median lobe of epigynum pointed and 

larger than sides (Fig. 486); south- 
eastern Brazil, northern Argentina 

(Map 8) eee eee ericae 

Median lobe rounded and small (Fig. 
491); southeastern Brazil (Map 5) ... 

Ee SONY thie alee, Aston Sore a yucuma 
Abdomen with cardiac area black, in 

contrast to adjacent light orange 
shoulder areas (Fig. 308); epigynum 
as in Figures 306, 307; southeastern 

Brazil Map 4): fac. 32 sobradinho 
Abdomen of various coloration but 

cardiac area usually with white pig- 
ment spots; epigynum otherwise _.. 98 

Abdomen with median dorsal white 
band, sometimes broken, with 

patches of black and white on sides 
(Figs. 241, 245, 249, 255, 497, 619) 

Abdomen mostly light (Figs. 151, 206, 
209, 225, 236, 503) or abdomen 

mostly black and gray with a white 
cardiac mark (Figs. 259, 315, 417, 

AAD) Revels Os EAN cole tren a 
Posterior median plate visible in ven- 

tral view of epigynum, surrounded 
by a lip on each side of the median 
lobe (Figs. 495, 617) 

Posterior median plate barely visible 
in ventral view (Figs. 239, 243) ..... 

Median lobe V-shaped (Fig. 617); 
southeastern Brazil (Map 5) ........ nonoai 

Median lobe U-shaped with parallel 
sides (Fig. 495); southeastern Brazil 

to Bolivia (Map 5) ............... _ rosa 

Posterior median plate with 2 dorsal 
notches (Fig. 240); Rio de Janeiro, 

Brazil (Map 3) ..... Ee eens _.. Orgaos 
Posterior median plate entire (Fig. 244, 
DAT 2204) eee 

104 

100 

101 

246, 

248); posterior median plate with 2 
dorsal dark marks (Fig. 247); south- 
eastern Brazil (Map 3)... _ pedro 

Notch more anterior (Figs. 243, 253); 

posterior median plate without dark 
marks (Figs. 244, 254) 200. 

Median lobe a minute tubercle (Fig. 
253); posterior median plate sub- 
triangular (Fig. 254); Bolivia (Map 
3) _.... moka 

Median lobe rounded large (Fig, 243); 
posterior median plate oval (Fig. 
244); Rio de Janeiro, Brazil (Map 3) 

_ sumare 
Abdomen mostly light (Figs. 151, 206, 

209, 229, 236, 003) 0 
Abdomen mostly black and gray with 

a white cardiac mark (Figs. 259, 315, 

417, 442) 

103 

105(104). 

106(105). 

107(105). 

108(107). 

109(108). 

110(104). 

111(110). 

112(110). 

113(112). 

114(113). 

Bulletin Museum of Comparative Zoology, Vol. 151, No. 7 

Median lobe with a groove (Figs. 223, 
224, 234, 2385) oe 

Median lobe with a V- or U-shaped 
notch, or without a notch or groove 

(Figs. 147, 204, 207, 501) 0. 

Lips entire with a dark anterior border 
(Fig. 223); abdomen with grooves 
on sides (Fig. 225); southeastern 
Brazil Map 3) e.- nigrofrenata 

Lips with anterior margin broken (Fig. 
234); abdomen without grooves on: 
sides (Fig. 236); Sao Paulo, Brazil 

NA ap 53) ee eee eaereere eee eee bischoffi 
Posterior median plate visible as a 

bulge on each side of median lobe; 
lobe with a deep notch (Fig. 501); 
Peru (Map 5) iinet calotypa 

Posterior median plate barely visible 
in ventral view (Figs. 147, 204, 207) 

Abdomen with an anterior median tu- 
bercle (Figs. 206, 209) 

Abdomen without such a tubercle (Fig. 
151); Lesser Antilles (Map 2) 00. 

Median lobe pointed (Fig. 207); dor- 
sally posterior median plate with 2 
sclerotized teeth (Fig. 208); south- 
eastern Brazil (Map 3) .................. sandrei 

Median lobe rounded (Fig. 204); pos- 
terior median plate with 2 slightly 
sclerotized bulges dorsally facing 
median (Fig. 205); southeastern 
Brazili( Mao 53) eee citrina 

Median lobe of epigynum a pointed 
triangle, not bordered toward pos- 
terior median plate (Figs. 257, 342) 

Median lobe always discrete (Figs. 348, 
398) 

Posterior median plate rectangular 
(Fig. 258); Venezuela (Map 3) ......... 
BO tis Bhai acheate Tie Oak soo aie Aa haligera 

Posterior median plate oval (Fig. 343); 
St. Vincent Island, Lesser Antilles 
a, 1 6 eee in ER MOO es wenzeli 

Length of posterior median plate vis- 
ible on each side of median lobe 
equal or greater than thickness of 
lips (Figs. 348, 398) 0. 

Posterior median plate barely visible 
on each side of median lobe (Figs. 
DOA AAC) ae al ensh Mw een as Oo, 8 115 

Median lobe V-shaped (Figs. 317, 348) 

Median lobe U- shaped with parallel 
sides and thin lips (Fig. 398); Co- 
lombia, Ecuador (Map 4) ow. 
ceed Ba tere ON Ie cle niveosagillata 

Lips thick (Fig. 348); posterior median 
plate angular (Fig. 349); southeast- 
ern Brazil (Map 4) 0. = canoa 



115(112) 

116(115) 

17(116) 

118(116). 

119(118). 

120(119). 

121(118). 

122(121). 

123(122). 

Lips otherwise (Fig. 317); posterior 
median plate three-partite, ends 
rounded (Fig. 318); southern Co- 
IKoyomlorey (Eyes 2) sevilla 

Width of median lobe wider than areas 
on each side (Fig. 289); Trinidad 
(UNA ey 5) es ea ae simla 

Width of median lobe narrower than 
areaon each sides = sta 2. 

Width of median lobe much greater 
than thickness of indistinct lips on 
each side (Figs. 410, 415) 000. 

Width of median lobe equal or nar- 
rower than thickest part of lips (Figs. 
S243 5454 4 ()) eee ee eee ee 

Posterior median plate with a trans- 
verse groove (Fig. 411); Mato Gros- 

so, southeastern Brazil (Map 4) .. negro 
Posterior median plate with dorso- 

ventral ridge (Fig. 416); Panama, 
Colombia (Map 4) occ moata 

Lips with margins parallel (Figs. 310, 
SIG EG2 4) Bee ee. IIS) 

Lips swollen, margins bulging (Figs. 
S2O0NG04 427), 44 0) eee ie ce eee 12] 

Width of posterior median plate about 
1.6 times dorsoventral length, plate 
constricted in middle (Fig. 314); 
Amazonian Peru (Map 4) W..... picchu 

Width of posterior median plate about 
twice dorsoventral length, plate not 
constricted in middle (Figs. 311, 325) 

Posterior median plate angular (Fig. 
325); Trinidad (Map 4) .............. thaxteri 

Posterior median plate roundedg on 

sides (Fig. 311); southeastern Brazil, 
Bolivian(Nlayo) 4) ee eee itapua 

Poterior median plate with sides 
straight, plate wider ventrally than 
dorsally (Fig. 355); Paraguay, 
northern Argentina (Map 4) yuto 

Posterior median plate otherwise (Figs. 
32 WA 28g 44) ieee Sele EAs cleo 

Lips of posterior median plates bulg- 
ing on sides ventrally (Fig. 441); Ba- 
hia, Brazil (Map 4) ww. urucuca 

Lips of about equal width around pos- 
terior median plate (Figs. 321, 428) 

Dorsal border of posterior median plate 
overhung by a pair of tubercles (Fig. 
428); venter of abdomen with a pair 

of white patches (Fig. 431); south- 

ern Mexico, Venezuela, Colombia, 

northern Argentina (Map 4) 
seal sel ere ie ee eS septemmammata 

Dorsal border of posterior median plate 
bordered by slightly swollen lips 
(Fig. 321); venter of abdomen with 

a pair of white lines (Fig. 323); Par- 
SU Urea yg (Neng) eer res oe ee alto 
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KEY TO MALES 

Terms used in the key are illustrated by Figures 6 
and 10. Descriptions of palpus are all of the left palpus 
in mesal view with the cymbium at the left, as are 
all illustrations. 

i, Palpal tibia as long as cymbium or longer 
(Fig. 477); first coxa without hook, sec- 
ond femur without groove; Amazon 
area to southeastern Brazil (Map 5) ... 
aa, tela Si acc Re SOREL RN delicata 

Palpal tibia much shorter than cymbium 
(Figs. 18, 30, 43); first coxa always with 
hook and second femur with groove 
(ti oer Gly. eens Se a ee Se 2 

. Palpal patella with 2 equal-sized, long 
setae . ao 

Palpal patella \ with ‘only 1 long seta (Fig. 
6) _. 

3(2). Median apophysis long, wider distally 
than proximally, tegulum with a tu- 
bercle at edge, terminal apophysis 
rectangular (Fig. 252); southeastern 
Brazil (Maia) 3) essen « eeeeeenets pedro 

Median apophysis not long and not no- 
ticeably wider distally; tegulum en- 
tire, terminal apophysis distally bent 
lobex(Higs: 16345639) ans tae 4 

3). Terminal apophysis with tip of distal lobe 
projecting away from tegulum (Fig. 
634); Panama, Guianas to Colombia 

(Naa) levers QE te oe ey chickeringi 
Terminal apophysis with tip of distal lobe 

pointing toward tegulum (Fig. 639); 
Bahias Brazil ((Maprd) seem ee almada 

5(2). Abdomen with 3 anterior spines (Figs. 
TSG ieke Net ae ONAN AGAR Pee AE OREN 6 

Abdomen with at most a median anterior 

tubencleke ese 1 e vet he eee ee 7 

9(8). 

. Median apophysis longer than wide; ter- 
minal apophysis a bent flat rod (Fig. 
74); southeastern Brazil (Map 2) ......... 

ERR EAE MLB Mt Sea Unease ENON keyserlingi 
Median apophysis as long as wide; ter- 

minal apophysis with sides bulging 
(Fig. 79); northern Peru (Map 2) .... 

monzon 
. Median apophysis distally drawn beyond 

tegulum, bent around tegulum (Figs. 
569, 577) or projecting (Fig. 592) 8 

Median apophysis otherwise 0.000000 10 
. Second tibiae flattened (Fig. 578); ab- 

domen with 4 posterior tubercles (Fig. 
576); widespread, southern Mexico to 
Argentina (Map 5) truncata 

Second tibiae not so modified; abdomen 
rounded behind (Figs. 568, 591) 9 

Embolus filiform; median apophysis pro- 
jecting away from tegulum (Fig. 592); 
southern Colombia (Map 5) .... anchicaya 

Embolus short; median apophysis curved 
parallel to edge of tegulum (Fig. 569); 
southern Colombia (Map 5) ...... queremal 
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10(7). Tegulum with “shutters” under terminal 

11(10). 

1211), 

16(15). 

17(16). 

18(15). 

Tegulum without “shutters” 

apophysis (Fig. 109); widespread, Pan- 
ama to Argentina (Map 2) veniliae 

Embolus or its end coiled or filamen- 
tous (Figs. 68, 91, 121, 133, 181, 546, 

GOA) Peer ees ot 
Embolus otherwise .. 
Abdomen with light patches enclosing 

darker marks around edge (Fig. 180); 

palpus as in Figure 181; Amazon to 

southeastern Brazil (Map 3) .............. latro 

Abdomen and palpus otherwise —... 13 
Abdomen banded and with anterior 

median tubercle (Fig. 67); palpus with 
large thorn on median apophysis (Fig. 
68); widespread, Panama to northern 

Argentina (Map 2) trispinosa 
Abdomen and palpus otherwise 14 

3). Embolus U-shaped in ventral view (Fig. 
91); Mato Grosso, Brazil (Map 2) ..... 
PIPOAR ESM ONS eo Ne URE ee ee cachimbo 

Embolus otherwise .. 
Base of embolus visible from side of 

palpus, originating from underneath 
cymbium (Figs. 121, 133, 409) 0. 16 

Base of embolus originating from “top” 
of bulb (Figs. 546, 604, 610, 616, 622, 

2508) err a ere er ete 18 
Terminal apophysis with distal lobe 

pointing to tip of cymbium (Fig. 133); 
Para to Mato Grosso, Brazil (Map 2) 

A = Oe ee nT alvarengai 
Terminal apophysis otherwise (Figs. 
V4 09) ee 1 

Terminal apophysis “with distal lobe 
subtriangular, pointed (Fig. 121); 
southeastern Brazil, Argentina (Map 
2) ee . rioja 

Terminal apophysis as in n Figure 409; 
* Amazonas, Brazil (Map 4) uo... boa 

Embolus supported by conductor in 
distal half of bulb (Figs. 610, 616, 
16.) 2)74) OP ge eae Reo EET EST SO AUPE PS ae NT 19 

Embolus tip supported by conductor in 
middle or basal half of bulb (Figs. 
B46, COS, C27) cee eneneneeeee 2] 

Median apophysis with a distal exten- 
sion (Fig. 610); southern Colombia 
(OMEN 0) SD) oe cpap eee ees _ silencio 

Median apophysis otherwise (Figs. 616, 
2D) eel aeons beatae eae MIR 20 

Embolus on top of bulb curled toward 
cymbium (Fig. 616); southern Co- 
lombia (Map 5) occcccsccssssssusnnectnienen cali 

Embolus curved toward base (Fig. 622); 
southeastern Brazil (Map 5) .......... nonoai 

. Median apophysis short, with a tooth 
(Fig. 627); northern Colombia (Map 
5) marta 

Median apophysis otherwise 22, 

29(26). 

31(30). 

32(31). 

151, No. 7 

Median apophysis long, pointed at each 
end (Fig. 546); northern Colombia 

(Gi EY cao) i eon ee en eee te Oe darlingtoni 
Median apophysis with blunt tooth in 

middle (Fig. 604); Colombia (Map 5) 
Ea eee ee eee schneblei 

Embolus straight with parallel sides 
(Fig. 598); Panama (Map 5) ...... tuonabo 

Emibolus otherwise 2.22 20 24 
Embolus a slightly curved rod across 

the middle of palpus (Figs. 127, 524) 

Distal lobe of aa apophysis point- 
ing back toward cymbium (Fig. 127); 
Amazon area to Argentina (Map 2) 

Di Neh el meets Gat ele ee ae carminea 

Distal lobe of terminal apophysis pro- 
jecting (Fig. 524); Mato Grosso, Bra- 

Zilla lato) o}) eee eee utiariti 

Distal lobe of terminal apophysis with 
an arm and two projections (Figs. 153, 
MOE OO) eee tee a Mr lel 27 

Distal lobe of terminal apophysis oth- 
erwise 

Median apophysis with distal lobe 
pointing toward terminal apophysis; 
edge of tegulum with point (Fig. 159); 
Bolivia, southeastern Brazil to Ar- 
gentina (Map 3) 0 _... versicolor 

Median apophysis without such a lobe, 
visible portion of tegulum entire 
(Figs. 153,500) omen 28 

Median apophysis with a proximal 
tooth; basal prong of terminal apoph- 
ysis wide (Fig. 500); southeastern 
Brazil, Misiones Prov., Argentina 

UN Ea oy) Bie ee trate (eae rosa 
Median apophysis with a large median 

tooth; basal prong of terminal apoph- 
ysis narrow (Fig. 153); Lesser Antilles 

CN) rae AS ee dominica 
Distal lobe and basal prong of terminal 

apophysis alike in shape and one 
slightly “below” other (Fig. 505); Peru 
(Gye) tS) coe a calotypa 

Distal lobe and basal prong unlike each 
other (Figs. 115, 426, 536) 0 30 

Abdomen. shield-shaped with paired 
spots (Fig. 114); palpus as in Figure 
115; Venezuela, Ecuador to Mato 
Grosso, and Bahia, Brazil (Map 3) ... 

Abdomen and palpus otherwise 3] 
Abdomen with sclerotized disks (Figs. 

425, 535); palpus as in Figures 426 

ODD BOM ee oe Ae ar AINE NEO eee tine gee 32 

Abdomen lacking sclerotized disks... 33 
Abdomen black (Fig. 425); terminal 

apophysis of palpus with distal lobe 
bent on itself, basal prong straight 



35(33). 

36(35). 

(Fig. 426); Panama to Misiones Prov., 

Argentina (Map 4) one acuta 
Abdomen with black marks along dor- 

sal border (Fig. 535); palpus with bas- 
al prong of terminal apophysis and 
embolus bent toward each other (Fig. 
536); southeastern Brazil, Paraguay, 
northern Argentina (Map 5) 0. 
GRE TG) Nor iy ee ae ae quadrilorata 

Abdomen with a median anterior tu- 
bercle or spine (Figs. 214, 328); pal- 
pus as in Figure 215 or 329 34 

Abdomen rounded in front 20000. 35 

Body with dark pigment (Fig. 328); 
median apophysis with a long prox- 
imal lobe (Fig. 329); Est. Sao Paulo, 
Brazil (Map 4) . oo. .. boraceia 

Body without dark pigment (Fig. 214); 
median apophysis without proximal 
lobe (Fig. 215); Lower Amazon (Map’ 

<3) eee (2 5 eae od Be nee manicata 

Abdomen with a pair of slightly scler- 
otized shoulder tubercles (Fig. 438); 
palpus as in Figure 439; Yucatan to 
Panama(Map 4) ae seinen graphica 

Abdomen without such shoulder tu- 
bercles; palpus otherwise 36 

Abdomen with 2 pairs of hairy lateral 
humps (Fig. 186); palpus with large 
circular terminal apophysis and me- 
dian apophysis pointed at each end 
(Fig. 187); southeastern Brazil (Map 
51) AE ele «Ae Oe. ee alticeps 

Abdomen and palpus otherwise ................. 37 

. Abdomen with longitudinal bands (Figs. 
DSA SPARE Ab ())) eeemmeten anne sne manera neers 38 

Abdomen marked otherwise 0... 48 
Edge of tegulum evenly rounded (Figs. 

DANES OMO2 se IG os A ol) eee eee ee 39 
Edge of tegulum with a flat lobe (Figs. 

43, 85) or a pointed lobe (Figs. 38, 
AOR GO) ent ek Me eee Pee ee 43 

Distal lobe of terminal apophysis pro- 
jecting from bulb and median 
apophysis projecting in opposite di- 

rection (Fig. 24); Guyana to Mato 
Grosso and Bahia, Brazil (Map 2) ... 
Peery na EGE Ae NR ee guimaraes 

Terminal apophysis or median apoph- 
VSISKOLNER Wise mee ewe. Oe NN hats 3 40 

. Distal lobe of terminal apophysis pro- 
jecting((Higss62) (45!) 41 

Distal lobe of terminal apophysis bent 
toward conductor (Fig. 30) or only 
slightly extended (Fig. 165) 0. 42 

Median apophysis with a set-off distal 
extension (Fig. 451); Guatemala to 

Colombia (Map 4) ow championi 
Median apophysis semicircular in ven- 

tral view with median tooth (Fig. 62); 

45(43). 

46(45). 

47(46). 

48(37). 

49(48). 
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Mato Grosso, Brazil to northern Ar- 

gentinay ((Mayo)2)) =e rubellula 
Abdomen with almost parallel sides 

(Fig. 164); terminal apophysis dis- 
tally tripartite; median apophysis 
with a blunt basal tooth (Fig. 165); 

western Amazon to southeastern Bra- 

Zil(Mlapi). = eae eae vanzolinii 
Abdomen oval (Fig. 29); terminal 

apophysis small, not divided distally; 
median apophysis with a median and 
proximal tooth (Fig. 30); Peru (Map 
2) utcuyacu 

Edge of tegulum with a rounded lobe 
(Bigs: 43285)t 2 ae ee ee ee 44 

Edge of tegulum w ith a pointed lobe 
(Bigs: 385 49556). 2s ASA ce I orks 45 

3). Terminal apophysis with row of den- 
ticles distally (Fig. 85); western Bra- 
AA (UNA 0) OR) murtinho 

Terminal apophysis with a distally 
pointed triangular piece (Fig. 43); 
Bolivian (Nias 2) eee eens coroico 

Terminal apophysis with a projecting 
lobe; median apophysis very long and 
pointed at each end; embolus hidden 
by terminal apophysis (Fig. 38); 
widespread, Panama to Argentina 
(Naan?) ee eis eee leucogramma 

Terminal apophysis and median 
apophysis otherwise; embolus visible 
(Higst49456)iat ss eee 46 

Distal lobe of terminal apophysis bent 
on itself, median apophysis with a 
keel and edge of tegulum drawn out 
to a point (Fig. 49); southeastern Bra- 
A VUNGEN O) OF) see tes cecnee se eset grayi 

Terminal apophysis with 2 points, me- 
dian apophysis a large flat sclerite, 
edge of tegulum bent forward (Figs. 
S365 G)) ps Bee er ee ee ean eine te eee 47 

Terminal apophysis with 2 tips at right 
angles; median apophysis subrectan- 
gular (Fig. 18); widespread Central 
America to Argentina (Map 2) 

Terminal apophysis with 2 tips facing 
same direction; median apophysis as 
in Figure 56; southeastern Brazil 
(Map) 2) sae 2 ek Eee rostratula 

Abdomen with light round patches on 
dark background (Fig. 226) and me- 
dian apophysis with a proximal pro- 
jection (Fig. 227); eastern Brazil (Map 

13) fees Besmcerye, tru hate Reet u cate ao natal 
Abdomen and median apophysis oth- 

CIWiSey 2. ke a ee 
Abdomen with lateral grooves around 

margin (Fig. 528); palpus with distal 
lobe and basal prong of terminal 
apophysis bent toward each other and 
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50(49). 

Dolo); 

54(53). 
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with short median apophysis (Fig. 
529): Venezuela, southeastern Brazil 

(Mia 5) eee albocincta 

Palpus otherwise, abdomen entire 50 
Bulb narrow; terminal apophysis with 

2 tips at right angles and median 
apophysis subrectangular (Fig. 18); 
widespread, Central America to Ar- 
gentina (Map 2) bicornuta 

Bulb wider; terminal apophysis and 
median apophysis otherwise 0.0000... 51 

Distal edge of terminal apophysis frayed 
asamebipures 3980) 300 2a 52 

Distal edge otherwise cece 53 
. Terminal apophysis with curved basal 

prong (Fig. 385); Peru (Map 4) _.. 
Sas OD ae a eee trilineata 

Terminal apophysis with 5 fingers and 
small basal prong distally (Fig. 380); 
Mato Grosso, Brazil (Map 4) 000... vera 

Terminal apophysis with distinct distal 
lobe (Figs. 96, 102, 139, 203, 279, 

REA YSTGSS 1710 Hemera ster ene nc ne eet e ae POON A 54 
Terminal apophysis with distal margin 

entire or slightly notched, or folded 
in ventral view (Figs. 293, 341, 353, 
391, 457, 467) 

Distal lobe of terminal apophysis pro- 
jecting and bent toward viewer or 
straight (Figs. 96, 139, 397, 420, 434, 
1 eal oe one Oe 55 

Distal lobe of terminal apophysis oth- 
erwise (Figs. 102, 203, 279, 375, 403, 

ANN A eres este vee ne eee ce er ee ee 61 
Distal lobe of terminal apophysis with 

tip bent (Figs. 96, 397, 434, 445) 56 
Distal lobe straight (Figs. 139, 511) 59 

Median apophysis projecting beyond 
tegulum (Fig. 96); southeastern Bra- 
zil, Paraguay (Map 2) ............. hoffmanni 

Median apophysis small, framed by te- 
gulum (Figs. 434, 445) 57 

Basal prong large, distinct (Fig. 434); 
Veracruz, Mexico to Misiones Prov., 
Argentina (Map 4) ..... septemmammata 

Basal prong a minute point or absent . 

Edge of tegulum with a pointed tu- 
bercle half way between median and 
terminal apophysis; basal prong a mi- 
nute point (Fig. 397); Guyana to 
southeastern Brazil (Map 4) ....... antonio 

Edge of tegulum with tubercle closer 
to median than to terminal apoph- 
ysis; basal prong absent (Fig. 445); 
Bahia, Brazil (Map 4) .................. _urucuca 

Median apophysis flat (Fig. 139); Bahia, 
Brazil (Map 4) 21 =) Santosi 

Median apophysis otherwise 0.000000... 60 
Distal lobe of terminal apophysis with 

a finger; basal prong a small hook; 
axis of embolus parallels that of cym- 

61(54). 

65(64). 

bium (Fig. 420); Panama, Colombia 

(Ma pe) ee ee eee moata 

Distal lobe without finger, basal prong 
large curved structure; axis of em- 
bolus at right angle to that of cym- 
bium (Fig. 511); Panama (Map 5) . 
ee areas eT TET ee conica 

Median apophysis with a convex lobe 
on “upper” surface (Fig. 102); Upper 
Amazon, Brazil (Map 2 2) eee constant 

Median apophysis with “upper” sur- 
face concave, sometimes with tooth 
(Figs. 375, 403) _ 62 

Median apophysis with median tooth 
(Figs. 208, 403) oc cecscsssuseenteeetee 63 

Median apophysis with ea ne tooth s 
(Pigs, 279, 370, 414) 2. 64 

Edge of tegulum with a pointed tu- 
bercle (Fig. 403); southern Colombia, 
Ecuador (Map 4) 0. niveosagillata 

Edge of tegulum with a round lobe (Fig. 
203); Colombia (Map 8) ............. variabilis 

Edge of tegulum with a tubercle; ter- 
minal apophysis a hood over its distal 
lobe (Fig. 279); Lower Amazon area 
(IM a0 13) eae ere ee gurupi 

Edge of tegulum without tubercle; ter- 

minal apophysis otherwise (Figs. 375, 
CBE.) ieee a ante NOE eee ena Ie eee 65 

Terminal apophysis with curved prong 
and large transparent conductor equal 
in size to terminal apophysis; edge of 
tegulum not bent (Fig. 375); Bolivia 

(ONY Po} 8) ac reese ntney ol dea eal ances yungas 
Terminal apophysis with lobed prong 

and transparent conductor smaller 
than terminal apophysis; edge of teg- 
ulum twisted to side of median 
apophysis (Fig. 414); Mato Grosso, 
southeastern Brazil (Map 4) ........... negro 

Median apophysis ovoid, “upper” mar- 
gin convex (Fig. 299); Bahia, Brazil 

(40, Ec: § ane Cees eae lear jacarunda 
Median apophysis with “upper” mar- 

gin concave or with | or 2 teeth 67 

Median apophysis projecting beyond 
tegulum (Fig. 373); Venezuela (Map 
4 lubinae 

Median apophysis otherwise 0... 68 

Median apophysis with a distal fold 
bearing 2 blunt teeth (Fig. 391); 
southeastern Brazil (Map 4) ........... itauba 

Median apophysis without such a fold 

Median apophysis with a median slen- 
der tooth (Fig. 359); Paraguay, 
northern Argentina (Map 4) 0. yuto 

Median apophysis without median tooth 

rnibowie a flat angular structure with 
lobes, subequal in size to terminal 



M2): 

73(72). 

74(73). 

79(78). 

apophysis (Fig. 293); Trinidad (Map 
A) nn Ta cs, I simla 

Embolus with pointed tip always much 
smaller than terminal apophysis ........ Wil 

. Terminal apophysis with projecting ru- 
gose finger on margin toward cym- 
bium (Fig. 341); Rio de Janeiro, Bra- 
PANN (ING oe) ea ee vee tijuca 

Terminal apophysis without such a fin- 
Pel ose kd { AeRE A MED E RE. See PNARL AOS 72 

Terminal apophysis without basal prong 
or basal prong indistinct (Figs. 171, 
2352300) Wea 2 bee Sa ee A ee 73 

Terminal apophysis a distinct heavily 
sclerotized structure (Figs. 266, 335, 

SiS}S) Le Na Le Meee see ake b So emuere 1s 75 

Edge of tegulum entire; transparent 
conductor smaller than terminal 
apophysis (Fig. 238); Sao Paulo, Bra- 
all (OM Ey oy 8)) ee ee bischoffi 

Edge of tegulum with broad lobe; 
transparent conductor of equal size 
or larger than terminal apophysis 
(Rigsipl7a6 305) eben See 74 

Edge of tegulum with large lobe; “low- 
er’ margin of median apophysis 
strongly convex (Fig. 305); south- 
eastern Brazil, Paraguay, Argentina 

(GSI EO, 2) erie te Me a gallardoi 
Edge of tegulum with small lobe; “low- 
er margin of median apophysis only 
slightly convex (Fig. 171); southeast- 
em Brazil) (Map) 3)! lanei 

. Edge of tegulum with pointed tubercle 
(Fig. 266); Ecuador (Map 4) _.... banos 

Edge of tegulum with lobe or rounded 
tubercle (Bigs. .3355 G47) 2. ss 76 

. Diameter of basal prong equal to half 
diameter of terminal apophysis (Fig. 
467); Ecuador, Peru (Map 4) .......... tayos 

Diameter of basal prong less than one- 
third of diameter of terminal apoph- 
SV/S1S Reet cece 9 cous Oo ie BPC hil 

Terminal apophysis with median ridge 
paralleling basal prong (Fig. 353); 
southeastern Brazil (Map 4) canoa 

Terminal apophysis otherwise .... 78 

. Basal prong hanging from “left” distal 
margin of terminal apophysis above 
cymbium (Fig. 335); southeastern 
Brazil, Misiones Prov., Argentina 

(Na VA) eee Ae ak ht Roe te iguazu 
Basal prong at proximal margin of ter- 

minal apophysis to “right” of cym- 
bium (Figs. 847, 457) cece 79 

Edge of tegulum with a broad lobe; 
median apophysis short with tooth 
near proximal end (Fig. 457); Lower 
Amazon to Mato Grosso, Brazil (Map 

2 cc es ee xavantina 
Edge of tegulum with blunt tubercle; 
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median apophysis long with tooth at 
proximal end (Fig. 347); Rio de Ja- 
neiro, Brazil (Map 4) oc caxias 

Alpaida bicornuta (Taczanowski), 
new combination 

Plate 1; Figures 11-18; Map 2 

Epeira bicornuta Taczanowski, 1878: 168, pl. 2, fig. 
18, 2. Female lectotype here designated, and para- 
lectotypes from Pumamarca and Amable Maria, 
Junin, Peru (PAN), examined. 

Epeira spinigera O. P.-Cambridge, 1889: 43, pl. 5, 
figs. 9, 10, 2. Female holotype from Bugaba, Pan- 
ama (BMNH), examined. Keyserling, 1892: 131, 

pl. 7, fig. 97, 2. McCook, 1894: 191, pl. 14, figs. 3, 

4. NEW SYNONYMY. 

Aranea spinigera:—F. P.-Cambridge, 1904: 515, pl. 
49, fig. 16, 9. Roewer, 1942: 853. Bonnet, 1955: 602. 

Araneus designatus Chamberlin and Ivie, 1936: 51, 
pl. 14, figs. 126, 127. Immature female from Barro 
Colorado Island, Panama, just before final molt 
(AMNH), examined. Roewer, 1942: 841. Bonnet, 
1955: 486. NEW SYNONYMY. 

Aranea bicornuta:—Roewer, 1942: 837. 
Wixia fissifasciata Mello-Leitao, 1945: 244, fig. 27, 

2. Female holotype from Pindapoy, Prov. Misiones, 
Argentina (MLP), examined. NEW SYNONYMY. 

Lariniacantha grayi:—Archer, 1951: 15, figs. 38—40, 
2, 6. Misidentification, not Epeira grayi Blackwall. 

Araneus bicornuta:—Bonnet, 1955: 443. 

Description. Female. Carapace, ster- 

num orange. Legs orange with black.tarsi. 
Dorsum of abdomen with white bands, 
black spot posteriorly. Carapace wide. Ab- 
domen pointed behind with two antero- 
lateral spines (Figs. 13, 15, 16). Total length 
8.2 mm. Carapace 3.4 mm long, 2.7 wide. 
First femur 3.3 mm; patella and tibia 4.2; 
metatarsus 2.7; tarsus 1.1. Second patella 
and tibia 3.6 mm; third 2.2; fourth 3.7. 

Male. Coloration as in female. Fourth 
trochanters with two macrosetae. Abdo- 
men oval, without spines. Total length 5.7 
mm. Carapace 3.0 mm long, 2.5 wide. First 
femur 2.9 mm; patella and tibia 3.5; meta- 

tarsus 1.9; tarsus 0.9. Second patella and 
tibia 2.8 mm; third 1.8; fourth 2.9. 

Variation. Females are from 5.5 to 10.9 
mm total length, males from 4.7 to 7.7. 
The living specimen photographed (Plate 
1) had the carapace orange, legs gray, the 
abdomen with three rows of yellow patches 
on orange, black posterior and sides. The 
dorsum of the female abdomen may be 
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dark red and white, the carapace, in spec- 
imens from Costa Rica, bright orange. The 
abdomen may have longitudinal bands 
(Figs. 15, 16); sometimes it has a median 
anterior hump (Fig. 15). 

Except for Figures 15 and 16, the spec- 
imens illustrated and described come from 
Panama (MC7Z). 

Diagnosis. Females differ from similar 
species by the presence of two spines on 
the abdomen (Figs. 13, 15, 16), and the 
roughly triangular epigynum having a me- 
dian longitudinal light band (Fig. 11). The 
males, which lack spines on the abdomen, 
differ by the sclerotized two triangular 
areas of the terminal apophysis and by the 
rectangular median apophysis, which lacks 
lobes and projections. The tegulum has a 
small bent tip (Fig. 18). 

Natural History and Distribution. The 
species has been collected from mud- 
dauber wasp nests in Costa Rica, Panama, 
Colombia, and Ecuador. It has been found 
in wet second growth forest in Costa Rica, 
forest savanna in Guyana and on tea plants 
in Peru. The egg-sac is flat, round, and 
attached to vegetation. Kochalka (in letter) 
writes that in Paraguay A. bicornuta is 
usually found in vegetation about 2 m off 
the ground. The egg-sac is bright yellow, 
smooth, very tightly pressed to vegetation. 
The female guards eggs. This species is 
found from Costa Rica to Argentina (Map 
2). McCook (1894) cites specimens from 
Biscayne Bay [Florida] in the Marx collec- 
tion. As with most other Marx specimens, 
the locality is probably in error. In the 
MCZ is a female marked ‘Florida,’ Banks 
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collection. Did it come from the Marx col- 
lection? There are no recent Florida rec- 
ords. 

Records. COSTA RICA Limén: Tor- 
tugera Natl. Park (DU). Heredia: La Selva 
near Puerto Viejo (MCZ). Puntarenas: 
Corcovado Natl. Park (MCZ). PANAMA 
Colén and Panama: Canal area, common 
(AMNH, MCZ). TRINIDAD Maracas Val- 
ley (AMNH). GUYANA Tumatumari 
(AMNH); Kartabo (AMNH); Canje Iku- 
ruwa River (AMNH). FRENCH GUIANA 
Cayenne (AMNH). COLOMBIA Meta: 5 
km W, 45 km W Villavicensio (CAS, 
AMNH); Rio Orteguaz (AMNH). Valle: 
Buenaventura (CAS). Putumayo: Buena 
Vista (MCZ). ECUADOR Esmeraldes: 11 
km SE San Lorenzo. Napo: Pompeya, Rio 
Napo (MCZ); Tarapuy, Aguas Negras 
(MECN); Coca, Rio Napo (MCZ); Puma- 
cocha (MECN); Rio Tarapuy (MECN); 
Shushufindi (AMNH). Pichincha: km 1138, 
Via Puerto Quito (MECN); 47 km S Santo 
Domingo (MCZ). Los Rios: Juan Montalvo 
(AMNH); San Carlos (MECN). Cajfar: 
Yanayacu (MECN). Bolivar: Balzapamba 
(MCZ, AMNH). Guayas: Milagro (CAS); 
Guayaquil (CAS). PERU Loreto: Iquitos 
(MCZ). Amazonas: Rio Alto Maranon be- 
tween Rios Campa and Nieva (AMNH). 
Ucayali: Pucallpa (PAN); Boqueron, 470 
m (AMNH). Hudnuco: Tingo Maria (CAS, 
MCZ); Monzon Valley (CAS); Las Palmas 
(CAS); Cord. Azul, 1,400 m (AMNH),; Di- 
visoria, 1,700 m (AMNH). Junin: Utcuy- 
acu, 1,600-2,200 m (AMNH); Pumamar- 
ca, 1,900 m (PAN). Cuzco: Chanchosmayo 
Vall. (AMNH); Ocongale (AMNH). BRA- 

=~ 

Figures 11-18. Alpaida bicornuta (Taczanowski). 11-16, female. 11, epigynum, ventral. 12, epigynum, posterior. 13, dorsal. 
14-18, abdomen, ventral. 15, 16, abdomen, dorsal. 17, 18, male. 17, dorsal. 18, left palpus. 13, 14 (Panama). 15, (Peru). 16, 
(Ecuador). 

Figures 19-24. A. guimaraes n. sp. 19-22, female 19, epigynum, ventral. 20, epigynum, posterior. 21, dorsal. 22, ventral. 23, 
24, male. 23, dorsal. 24, palpus. 

Figures 25-31. 
31, male. 29, dorsal. 30, palpus. 31, paracymbium, lateral. 

A. utcuyacu n. sp. 25-28, female. 25, epigynum, ventral. 26, epigynum, posterior. 27, dorsal. 28, ventral. 29- 

Figures 32-38. A. leucogramma (White). 32-36, female. 32, 34, epigynum, ventral. 33, epigynum, posterior. 35, dorsal. 36, 
ventral. 37, 38, male. 37, dorsal. 38, palpus. 

Scale lines. 1.0 mm, genitalia, 0.1 mm. 
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ZIL Amazonas: Manaus (NHRM). Pard: 
Jacareacanga (AMNH); Canindé (AMNH); 
Fordlandia (AMNH). Acre: Rio Embira 
mouth (AMNH). Bahia: Camaca (MCN). 
Goids: Pirenopolis (MZSP). Mato Grosso: 
Barra do Tapirapé (MZSP, AMNH); Cha- 
pada dos Guimaraes (MCN); Barra dos 
Bugres (MNRJ). Minas Gerais: Lavras 
(MCZ). Espirito Santo: (BMNH). Parand: 
Rolandia (AMNH). Rio Grande do Sul: 
Sao Borja (MCN). BOLIVIA El Beni: Es- 
piritu, Yacuma (ZSM). Cochabamba: Yun- 
gas de Palmar, 1,000 m (ZSM). La Paz: 
Yungas, Coroico (IRSNB).. PARAGUAY 
Alto Parand: Taguarazapa (AMNH); 
Puerto Bertoni (MCZ). Amambay: Bella 
Vista (MNHNP). Itaptia: Capitan Meza 
(MNHNP). ARGENTINA Misiones: Par- 
que Nacional Iguazu (MEG); Montecarlo 
(AMNH, MEG). Corrientes: Paso de la Pa- 
tria (MEG). Buenos Aires: La Plata (MLP). 
Rio Negro: El Bolson area (AMNH). 

Alpaida guimaraes new species 
Figures 19-24; Map 2 

Holotype. Female from Chapada dos Guimaraes, 
Mato Grosso, Brazil, 1 Dec. 1983, M. Hoffmann 

(MCN no. 11969). The specific name is a noun in 

apposition after the locality. 

Description. Female. Carapace orange- 
yellow, sides darker orange, lateral eyes on 
black patches. Distal tips of chelicerae 
black. Labium orange with a black mark; 
endites orange witha black mark. Sternum 
orange with median black mark. Coxae 
orange; legs orange yellow dusky to black 
dorsally and ventrally, sides lighter. Dor- 
sum of abdomen white, black and gray 
(Fig. 21); venter black with a white band 
on each side meeting behind spinnerets 
(Fig. 22). Eyes subequal in size. Anterior 
median eyes 1.2 diameters apart; posterior 
median eyes their diameter apart. Abdo- 
men with small anterior median hump; 
pointed behind (Fig. 21). Total length 7.2 
mm. Carapace 2.3 mm long, 1.6 wide.-First 
femur 1.7 mm; patella and tibia 2.3; meta- 
tarsus 1.5; tarsus 0.6. Second patella and 
tibia 1.9 mm; third 1.2; fourth 1.9. 
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Male. Carapace dusky, coxae black; oth- 
erwise coloration similar to female. Eyes 
subequal in size. Anterior median eyes and 
posterior median eyes each their diameter 
apart. Total length 4.1 mm. Carapace 2.0 
mm long, 1.7 wide. First femur 2.2 mm; 
patella and tibia 2.4; metatarsus 1.8; tarsus 
0.9. Second patella and tibia 2.1 mm; third 
1.1; fourth 1.7. 

Notes. It is not certain that the male 
belongs with the female. The similar col- 
oration, especially of legs and venter of 
abdomen, associates males and females. 

There may be a median lobe on the 
epigynum that has been torn off in all 
available specimens. 

Variation. Total length of females 5.2 
to 7.2 mm. The illustrations and descrip- 
tions are from the holotype. 

Diagnosis. The dark framing of the fe- 
male abdomen in dorsal view (Fig. 21) 
resembles A. utcuyacu, but the two lateral 
lobes of the epigynum (Figs. 19, 20) are 
larger than those of A. utcuyacu. The me- 
dian apophysis of the male palpus projects 
beyond the tegulum and subtegulum of 
the palpus, the terminal apophysis projects 
in the opposite direction (Fig. 24). 

Distribution. Guyana to Mato Grosso, 
Brazil (Map 2). 

Paratypes. GUYANA Kartabo, 1922, ¢ 
(AMNH). BRAZIL Pard: Jacareacanga, 
Oct. 1959, 2 (M. Alvarenga, AMNH). Ba- 
hia: Fazenda Almada, Urucuca, 26 Nov. 
1977, 6 (J. S. Santos, MCN 10287). Mato 
Grosso: Chavantina, Oct. 1946, 2 (H. Sick, 
MZSP 4637); Barra dos Bugres, 39 (A. Cer- 
rutti, MNRJ). 

Alpaida utcuyacu new species 
Figures 25-31; Map 2 

Holotype. Female holotype and one male, one female 
paratypes from Utcuyacu, Junin, 1,600-2,200 m 
[near La Merced], Peru, March 1948 (F. Woyt- 

kowski, AMNH). The specific name is a noun in 
apposition after the locality. 

Description. Female. Carapace orange. 
Chelicerae orange, distally black. Labium, 
endites black. Sternum orange; coxae 
lighter orange. Proximal half of femora 



orange, distal half and distal articles black. 
Dorsum of abdomen with symmetrical 
black and white streaks (Fig. 27); venter 
black behind genital groove (Fig. 28). Eyes 
subequal in size. Anterior median eyes 1.3 
diameters apart; posterior medians slightly 
more than their diameter apart. Abdomen 
elongate. Total length 7.5 mm. Carapace 
3.1 mm long, 2.4 wide. First femur 2.5 
mm; patella and tibia 3.2; metatarsus 2.8; 
tarsus 0.9. Second patella and tibia 2.8 mm; 
third) 167: fourth 2.7. 

Male. Coloration as in female (Fig. 29). 
Anterior median eyes slightly larger than 
others. Fourth trochanters with two short 
macrosetae; second tibiae slightly thicker 
than first with macrosetae. Abdomen oval. 
Total length 6.8 mm. Carapace 3.4 mm 
wide, 2.9 long. First femur 3.3 mm; patella 
and tibia 3.9; metatarsus 2.6; tarsus 0.9. 
Second patella and tibia 2.9 mm; third 2.1; 
fourth 2.9. 

Diagnosis. The color pattern, the two 
longitudinal median bands of the abdo- 
men (Figs. 27, 29) and the shape of the 
lateral lobes of the epigynum (Figs. 25, 26) 
separate this species from A. guimaraes. 
The male differs from A. guimaraes by 
the median apophysis with two blunt teeth 
and the terminal apophysis hidden behind 
the embolus (Fig. 30). 

Paratypes. Type locality: February 
1948, 2 (AMNH); 4 April 1948, @ (MCZ). 

Alpaida leucogramma (White), 

new combination 

Figures 32-38; Map 2 

Epeira (Singa) leucogramma White, 1841: 474. Fe- 
male holotype from near Rio de Janeiro, Brazil (C. 
Darwin, BMNH), examined. 

Epeira albostriata Keyserling, 1865: 815, pl. -19, figs. 
27, 28, 9. Two female syntypes from N. Granada, 
[Spanish colony of Panama and Colombia] (BMNH), 
Keyserling, 1893: 258, pl. 18, fig. 193, 9, 6. NEW 
SYNONYMY. 

Singa erythrothorax:—Taczanowski, 1873: 126. Male 
only, not female lectotype (PAN). 

Araneus albostriata:—Tullgren, 1905: 34, pl. 5, fig. 
ILL, 
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Aranea albostriata columbiana Strand, 1915: 110. 
Specimens from Popayan, Cauca, Colombia, lost. 
NEW SYNONYMY. 

Parepeira albostriata: —Mello-Leitao, 1933: 41. 
Roewer, 1942: 871. Bonnet, 1958: 34383. 

Singa leucogramma:—Roewer, 1942: 877. 

Araneus leucogrammus:—Bonnet, 1955: 528. 

Note. Keyserling overlooked White’s 
description lacking illustrations of a spec- 
imen from Rio de Janeiro collected by 
Charles Darwin. 

Description. Female from Panama. 
Carapace, sternum orange. Legs orange 
with black rings. Dorsum of abdomen with 
three white bands on orange-black (Fig. 
35); venter with black square and dark 
spinnerets surrounded by white (Fig. 36). 
Abdomen oval (Fig. 35). Total length 5.8 
mm. Carapace 2.5 mm long, 1.9 wide. First 
femur 1.8 mm; patella and tibia 2.2; meta- 
tarsus 1.4; tarsus 0.7. Second patella and 
tibia 2.0 mm; third 1.5. Fourth femur 2.0 
mm; patella and tibia 2.3; metatarsus 1.4; 
tarsus 0.7. 

Male. Coloration as in female, but first 
femur black. Abdomen truncate anterior 
(Fig. 37). Total length 5.5 mm. Carapace 
2.7 mm long, 1.8 wide. First femur 2.0 
mm; patella and tibia 2.5; metatarsus 1.6; 
tarsus 0.8. Second patella and tibia 2.0 mm; 
third 1.5. Fourth femur 2.1 mm; patella 
and tibia 2.5; metatarsus 1.7; femur 0.8. 

Variation. Total length of females 4.9 
to 6.5 mm, males 4.2 to 5.4. Southern spec- 
imens are larger than northern ones. A 
specimen from Panama had a secondary 
median lobe on the epigynum (Fig. 34). 
In posterior view the median plate may be 
longer (ventral-dorsally) than those illus- 
trated by Figure 33. The head of southern 
specimens is usually black. 

The description and illustration are from 
specimens from Barro Colorado Island, 
Panama (MCZ). 

Diagnosis. The two round lateral lobes, 
one on each side of the scape of the epig- 
ynum in ventral view (Fig. 32); the elon- 
gate median apophysis of the male palpus, 
the projecting terminal apophysis and its 
sclerotized lobed base (Fig. 38) separates 
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A. leucogramma from A. grayi and other 
Alpaida with banded abdomens. 

Natural History and Distribution. | 
have collected specimens from between 
grass blades of a closely cropped pasture 
in Colombia. The only other record with 
ecological data is from brush in Sao Luis, 
Para, Brazil. The distribution is from Pan- 
ama to Argentina (Map 2). 

Records. PANAMA, Coclé: 10 km N El 
Copé (MIUP). Colén: Santa Rosa (AMNH). 
Col6n and Panama: Canal area, very com- 
mon (AMNH, MCZ, MIUP). Darién: El 

Real de Santa Marta (AMNH). COLOM- 
BIA Magdalena: 15 km E Pueblo Bello, 
500 m (AMNH). Antioquia: Medellin 
(MCZ); Santa Fé de Antioquia, 200.m 
(MCZ). Meta: Villavicensio (AMNH). 
Valle: Rio Pauce (MCZ); Cali (MCZ); Lago 
Calima (MCZ). ECUADOR Pichincha: 47 
km S Santo Domingo (MCZ). Guayas: 
Guayaquil (CAS); Milagro (CAS). PERU 
Loreto: Iquitos (MCZ). Cajamarca: Jaén 
(AMNH). San Martin: E of Tarapato 
(AMNH). BRAZIL Pard: Belem (MEG). 

Amazonas: Igarapé Belém confl. Rio So- 
limoes (AMNH); Alto Solimoes (MCN). 
Mato Grosso: Barra do Tapirapé (AMNH); 
Cuiaba (AMNH). Rio de Janeiro: Rio de 
Janeiro (ZMK). Rio Grande (AMNH). Sdo 
Paulo: Morro do Serrote, Juquia (MZSP); 
Aldeia (MZSP). Rio Grande do Sul: Sao 
Leopoldo (MZSP); Montenegro (MCN); 
Itauba (MCN); Canela (MCN); Bajé 

(MCN). URUGUAY. Montevideo (MCZ, 
MNHM). PARAGUAY. Concepcién: San 
Luiz (AMNH). Presidente Hayes: 25 La- 
gua (MNHNP). ARGENTINA. Misiones: 
Eldorado (AMNH); San Ignacio (MEG). 
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Salta: Agua Blanca (MEG). Cérdoba: Cal- 
amuchita (MACN). La Pampa: Santa Rosa 
(MACN). Neuquen: El Hueco (MCZ). 

Alpaida coroico new species 
Figures 39-43; Map 2 

Holotype. Male from Coroico, Dpto. La Paz, Bolivia, 
8 June 1960 (B. Malkin, AMNH). The specific name 
is a noun in apposition after the locality. 

Description. Female. Carapace, ster- 

num, coxae orange. Legs with proximal 
two-thirds of femora orange, distal third 
and distal articles black. Dorsum of ab- 
domen black with symmetrical white bor- 
dered orange marks (Fig. 41); venter black. 
Anterior median eyes slightly more than 
their diameter apart; posterior median eyes 
their diameter apart. Abdomen oval. Total 
length 7.2 mm. Carapace 2.8 mm long, 2.3 
wide. First femur 2.3 mm; patella and tibia 
2.7; metatarsus 1.8; tarsus 0.8. Second pa- 
tella and tibia 2.5 mm; third 1.5; fourth 
2.4. 

Male. Coloration as in female, except 
for a median black patch on the thoracic 
groove (Fig. 42) and black articles of legs, 
which are orange anterior and posterior. 
Second tibiae slightly thicker than first and 
proximally swollen with about five pairs 
of ventral macrosetae; fourth trochanters 
with two small macrosetae. Total length 
7.2 mm. Carapace 3.6 mm long, 2.9 wide. 
First femur 3.1 mm; patella and tibia 3.7; 
metatarsus 2.3; tarsus 0.9. Second patella 
and tibia 2.9 mm; third 1.9; fourth 2.9. 

Note. Male and female were matched 
because of similar markings and proximity 
of collecting sites. 

— 

Figures 39-43. Alpaida coroico n. sp. 39-41, female. 39, epigynum, ventral. 40, epigynum, posterior. 41-42, male. 41, dorsal. 
42, left palpus. 

Figures 44-49. A. grayi (White). 44-47, female. 44, epigynum, ventral. 45, epigynum, posterior. 46, dorsal. 47, ventral. 48, 49, 
male. 48, dorsal. 49, palpus. 

Figures 50-56. A. rostratula (Keyserling). 50-54, female. 50-52, epigynum, ventral. 52, median, lobe torn off. 53, epigynum, 
posterior. 54, dorsal. 55, 56, male. 55, dorsal. 56, palpus. 

Figures 57-62. A. rubellula (Keyserling). 57-60, female. 57, epigynum, ventral. 58, epigynum, posterior. 59, dorsal. 60, ventral. 
61-62, male. 61, dorsal. 62, palpus. 

Scale line. 1.0 mm; genitalia, 0.1 mm. 
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Diagnosis. The lateral lobes of the par- 
axial dark band of the abdomen (Figs. 41, 
42) separate the species from A. leuco- 
gramma and A. grayi. The epigynum, un- 
like that of related species, has a convex 
bilobed posterior median plate (Figs. 39, 
40); the male palpus has an apically point- 
ed terminal apophysis, a small lobe on the 
distal border of the embolus, and a broadly 
lobed tegulum (Fig. 43). 

Paratypes. BOLIVIA La Paz: Chulu- 
mani, 1,700 m, 17-25 Dec. 1955, 2 (L. 

Pena, IRSNB). 

Alpaida grayi (Blackwall) 
Figures 44-49; Map 2 

Epeira grayi Blackwall, 1863: 34. Six female and 
three males from Rio de Janeiro, Brazil, marked 
“type” (BMNH), examined. Keyserling, 1892: 79, 
pl. 4, fig. 60, 2 [not Keyserling, 1865: 809, pl. 18, 
figs. 9, 10], 

Epeira veles Keyserling, 1880: 310, pl. 4, fig. 12. 
Female from Neu Freiburg [Nova Friburgo, Est. 
Rio de Janeiro], Brazil. First synonymized by Key- 
serling, 1892. 

Aranea grayii:—Roewer, 1942: 844. 
Lariniacantha grayi:—Archer, 1951: 15. 
Araneus grayi:—Bonnet, 1955: 511. 

Description. Female. Carapace orange. 
Chelicerae orange, dark brown distally; la- 
bium, endites black; sternum black with 

median longitudinal light streak. Coxae or- 
ange, legs ringed black and orange. Dor- 
sum of abdomen with three longitudinal 
white bands bordered by black (Fig. 46); 
venter with rectangular black patch (Fig. 
47). Abdomen elongate oval with antero- 
median hump and two slight lateral humps. 
Total length 10.8 mm. Carapace 4.2 mm 
long, 3.1 wide. First femur 3.7 mm; patella 
and tibia 4.6; metatarsus 3.2; tarsus 1.4. 
Second patella and tibia 4.0 mm; third 2.7; 
fourth 4.2. 

Male. Coloration as in female (Fig. 48). 
Second tibiae swollen, with macrosetae. 
Total length 7.4 mm. Carapace 3.7 mm 
long, 2.7 wide. First femur 3.5 mm; patella 
and tibia 4.2; metatarsus 2.9; tarsus 1.0. 
Second patella and tibia 3.4 mm; third 2.5; 
fourth 3.7. 

Variation. Total length of females 7.8 
to 14.0 mm; of males 7.2 to 10.1. 
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The description and illustrations are 
from syntype specimens of veles (BMNH). 

Diagnosis. This species is of larger size 
than A. leucogramma and the epigynum 
differs by being a sclerotized semicircular 
projection with a notch on its anterior sur- 
face (Fig. 44); the male palpus by having 
a shorter median apophysis and the teg- 
ulum with a drawn out point (Fig. 49). 

Records. BRAZIL Rio de Janeiro: Pe- 
tropolis, 850 m (AMNH); Teresopolis, 900— 
1,290 m (AMNH),; Itatiaia (AMNH, MZSP). 

Sdo Paulo: Salesdpolis (AMNH, MZSP); Sao 
Paulo (MZSP); Itanhaém (MZSP); Boracéia 
(MZSP); Campos de Jordao (MZSP); Ipo- 
ranga (MZSP); Alto Serra (MZSP). Paranda: 
Foz de Iguacu (MCZ, AMNH); Curitiba 
(MZSP); Marumbi (MNRBJ). Santa Cata- 
rina: Corupa (AMNH); Pinhal (AMNH); 
Blumenau (MCZ, MZSP). Rio Grande do 
Sul: [P] S Feo de Paula (MNRJ); Porto Ale- 
gre (MCN); Cambara do Sul (MCN). AR- 
GENTINA Misiones: Eldorado (AMNH); 

Iguazu (MEG); Arroyo El Central, San An- 
tonio (MEG); Gral. Manuel Belgrano 
(MEG); Monte Carlo (AMNH). 

Alpaida rostratula (Keyserling), 
new combination 

Figures 50-56; Map 2 

Epeira rostratula Keyserling, 1892: 82, pl. 4, fig. 62, 
6. Male holotype and juvenile female paratype from 
Taquara, Est. Rio Grande do Sul, Brazil (BMNH), 
examined. 

Aranea rostratula:—Roewer, 1942: 651. 

Araneus rostratulus:—Bonnet, 1955: 586. 

Description. Female. Carapace, ster- 

num, legs yellow-white. Dorsum of ab- 
domen whitish with parallel indistinct lon- 
gitudinal streaks (Fig. 54); venter of 
abdomen yellow-white, sides white. Eyes 
small. Anterior median eyes twice their 
diameter apart; posterior median eyes 
slightly more than twice their diameter 
apart. Abdomen elongate oval with ante- 
rior median hump (Fig. 54). Total length 
5.2 mm. Carapace 2.3 mm long, 1.8 wide. 
First femur 2.0 mm; patella and tibia 2.3; 
metatarsus 1.4; tarsus 0.7. Second patella 
and tibia 2.1 mm; third 1.3; fourth 1.9. 



Male. Coloration as in female. Dorsum 
of abdomen with three white streaks. Pal- 
pal patella with one large macroseta and 
one smaller one. Abdomen oval. Total 
length 4.1 mm. Carapace 2.0 mm long, 1.7 
wide. First femur 1.9 mm; patella and tibia 
2.3; metatarsus 1.3; tarsus 0.6. Second pa- 
tella and tibia 1.8 mm; third 1.1; fourth 
1.8. 

Variation. Total length of females var- 
ies from 4.9 to 7.2 mm. The tip of the 
epigynum is torn off in some females (Fig. 
52) 

Diagnosis. The small eyes, light color, 
lightly sclerotized epigynum (Figs. 50-53) 
and the large squarish median apophysis 
and small terminal apophysis of the male 
palpus (Fig. 56) separate the species from 
A. rubellula. 

The description and _ illustrations are 
from specimens from Rio Grande do Sul 
(MCN), Fig. 52 from Salta (MACN). 

Records. BRAZIL Rio Grande do Sul: 
Canela, 11 Jan. 1966, 6 (A. A. Lise, MCN 
216); Rio Pardo, 10 Feb. 1969, 2 (A. A. 
Lise, MCN 410); Cambara do Sul, 9 Jan. 
1976, 29, 66, 6 imm. (A. A. Lise, MCN 
3354), 15 Jan. 1978, 54 (P. C. Braum, MCN 
7713). ARGENTINA Salta: @ (MACN 
8492). Buenos Aires: Rio de la Plata, Isla 
Martin Garcia, Apr. 1938 (M. J. Viana, 
MACN 8493). 

Alpaida rubellula (Keyserling), 
new combination 

Figures 57-62; Map 2 

Epeira rubellula Keyserling, 1892: 81, pl. 4, fig. 61, 
2. Female holotype from Rio Grande do Sul, Brazil 
(BMNH), examined. 

Araneus inexplicabilis Badcock, 1932: 23, fig. 16, °. 
Female from Nanahua, Chaco, Paraguay, near Bo- 
livian border, [Nanawa, Fortin Presidente Ayala, 

Dpto. Presidente Hayes] (BMNH), examined. Bon- 
net, 1955: 522. NEW SYNONYMY. 

Wixia nigropunctata Mello-Leitao, 1941b: 214, figs. 
21, 22, 2. Female from El Rabon, Proy. Santa Fé, 
Argentina (MLP), examined. Brignoli, 1983: 281. 
NEW SYNONYMY. 

Wixia albotaeniata Mello-Leitao, 1942: 403, figs. 25, 
26, 2. Female from Basail, Proy. Chaco, Argentina, 
(MLP), examined. Brignoli, 1983: 281. NEW SYN- 
ONYMY. 

Aranea inexplicabilis:—Roewer, 1942: 845. 
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Aranea rubellula:—Roewer, 1942: 851. 
Araneus rubellulus:—Bonnet, 1955: 586. 

Description. Female. Carapace, ster- 
num orange. Legs orange with narrow 
black rings at end of articles. Dorsum of 
abdomen with three white, longitudinal 
bands in between black spots (Fig. 59); 
sides with dorsoventral white marks; ven- 
ter orange gray with only indistinct, dusky 
marks (Fig. 60); black spinnerets. Abdo- 
men oval, with anterior median hump, 
posteriorly pointed, sides slightly scalloped 
(Fig. 60). Total length 8.0 mm. Carapace 
2.7 mm long, 2.1 wide. First femur 2.1 
mm, patella and tibia 2.7; metatarsus 1.5: 
tarsus 0.8. Second patella and tibia 2.3 mm; 
third 1.5; fourth 2.5. 

Male. Coloration as in female (Fig. 61). 
Second tibiae with macrosetae. Abdomen 
oval. Total length 4.8 mm. Carapace 2.3 
mm long, 1.8 wide. First femur 2.1 mm; 
patella and tibia 2.5; metatarsus 1.4; tarsus 
0.6. Second patella and tibia 1.9 mm; third 
1.3; fourth 2.1. 

Variation. Total length of females 6.6 
to 8.5 mm, males 4.9 to 5.3. The lobe of 
the epigynum is torn off in some females, 
including the type specimen of A. inex- 
plicabilis. 

The description and illustrations are of 
specimens from Paraguay (MCZ). 

Diagnosis. Females are similar to A. 
trispinosa and A. keyserlingi but lack an- 
terior spines on the abdomen (Fig. 59). 
Unlike A. rostratula, the epigynum has a 
wide notch (Fig. 57). The male palpus has 
a much shorter embolus (Fig. 62) than the 
two similar species. 

Natural History. Kochalka (in letter) 
states that, like A. bicornuta, A. rubellula 
is found in vegetation about 2 m off the 
ground. The egg-sac is bright yellow, 
smooth, and very tightly pressed against 
the vegetation. It is guarded by the female. 

Records. BRAZIL Mato Grosso: Cha- 
pada dos Guimaraes (MCN). Goids: Ara- 
garcas (MZSP). Rio Grande do Sul: Parque 
Est. de Nonoai (MCN); Garruchos Sao Bor- 
ja (MCN); Quarai (MCN); Santa Rosa 
(MCN). PARAGUAY Concepcién: Con- 
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cepcion (MCZ). Alto Parand: Puerto Ber- 
toni (MCZ). La Cordillera: San Bernardino 
(MCZ). Itaptia: 20 km NNE Puerto Cap- 
itan Meza (MCZ). Central: Luque 
(MNHNP); San Lorenzo (MNHNP, MCZ). 
ARGENTINA Misiones: Iguazu (MEG); 
Eldorado (AMNH). Salta: Oran (MEG). 
Chaco: Roque Saenz Pena (MLP). Cor- 
doba: Calamuchita (MACN); [?] Altos 
Pampa (MLP). Mendoza: San Luis 
Chosmes (MCZ); ? Canigal (MACN). Rio 
Negro: El] Bolson (AMNH). 

Alpaida trispinosa (Keyserling), 
new combination 

Figures 63-68; Map 2 

Epeira grayi:—Keyserling, 1865: 809, pl. 18, figs. 9, 
10. Misidentification, not grayi Blackwall. 

Epeira trispinosa Keyserling, 1892: 78, pl. 4, fig. 59, 
2, 6. Specimens from Miracena, Serra Vermelha, 
Est. Rio de Janeiro, Uruguay and New Granada, 
(BMNH). Female lectotype from Rio de Janeiro 
here designated and one female, one male para- 
lectotype of this species and three female, two male 
paralectotypes that are A. keyserlingi. 

Aranea trispinosa:—Roewer, 1942: 854. 

Araneus trispinosus:—Bonnet, 1955: 619. 

Note. Keyserling’s description and _il- 
lustrations appear to be a composite of this 
species and Alpaida keyserlingi. I chose a 
lectotype for the name trispinosa of the 
more common and widespread species. 

Description. Female from Paraguay. 
Carapace light orange-brown with a me- 
dian dark line; sternum, legs light orange- 
brown; legs with narrow black rings. Dor- 
sum of abdomen with three white bands 
on gray and a pair of black spots on pos- 
terior (Fig. 65); venter with indistinct gray 
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marks (Fig. 66). Abdomen elongate with 
three anterior spines (Fig. 65). Total length 
6.2 mm. Carapace 1.9 mm long, 1.4 wide. 
First femur 1.8 mm; patella and tibia 2.0; 
metatarsus 1.3; tarsus 0.6. Second patella 
and tibia 1.7 mm; third 1.1; fourth 2.0. 

Male from Paraguay. Coloration as in 
female (Fig. 67). Fourth coxae with three 
to four macrosetae; fourth trochanters with 
two macrosetae. Abdomen elongate with 
median anterior hump (Fig. 67), but no 
spines. Total length 4.8 mm. Carapace 2.0 
mm long, 1.5 wide. First femur 2.0 mm; 
patella and tibia 2.4; metatarsus 1.5; tarsus 
0.7. Second patella and tibia 1.7 mm; third 
1.1; and fourth, 2.2. 

Variation. Total length of females 4.5 
to 6.7 mm, males 3.6 to 5.3. The descrip- 
tions and illustrations are from specimens 
from Paraguay (MCZ). 

Diagnosis. Females differ from most Al- 
paida by having three anterior spines on 
the abdomen, the median one anterior to 
the laterals (Fig. 65), from A. keyserlingi 
and A. monzon by having the epigynum 
with a rounded median lobe framed by a 
lobe on each side in ventral view (Fig. 63). 
The male differs by having the embolus 
of the palpus coiled, a relatively small lat- 
erally pointing terminal apophysis and the 
median apophysis with a giant projecting 
tooth (Fig. 68). 

Natural History and Distribution. 
Specimens have been collected in vege- 
tation on stream banks in northern Colom- 
bia; in campo-grassland in Mato Grosso. 
Alpaida trispinosa is found from Panama 
to Argentina, and is most common in 
southern Brazil (Map 2). 

~ 

Figures 63-68. Alpaida trispinosa (Keyserling). 63-66, female. 63, epigynum, ventral. 64, epigynum, posterior. 65, dorsal. 66, 
ventral. 67, 68, male. 67, dorsal. 68, left palpus. 

Figures 69-74. A. keyserlingin. sp. 69-72, female. 69, epigynum, ventral. 70, epigynum, posterior. 71, dorsal. 72, ventral. 73, 
74, male. 73, dorsal. 74, palpus. 

Figures 75-79. A. monzonn. sp. 75-77, female. 75, epigynum, ventral. 76, epigynum, posterior. 77, dorsal. 78, 79, male. 78, 
dorsal. 79, palpus. 

Figures 80-83. A. kartabon. sp., female. 80, epigynum, ventral. 81, epigynum, posterior. 82, dorsal. 83, ventral. 

Figures 84, 85. A. murtinhon. sp., male. 84, dorsal. 85, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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Records. PANAMA Chiriqui: Playa las 
Lajas, (MIUP). Coldén: Fort Sherman 
(MCZ). Panama: Summit (AMNH). LESS- 

ER ANTILLES Trinidad: St. Augustine 
Univ. campus (MCZ). COLOMBIA Mag- 
dalena: Rio Don Diego, 70 km E of Santa 
Marta (SMF). Cesar: Valledupar (AMNH). 
Antioquia: Santa Fé de Antioquia, Rio 
Cauca, 700 m (MCZ); Mutata (MCZ). 
Valle: Cali, 1,000 m (MCZ). Vaupés: Mita, 
200 m (MCZ). BRAZIL Amazonas: Ma- 

naus, Ponta Negra (MEG). Mato Grosso: 
260 km N Xavantina, 12°49’S, 51°46’W 
(MCZ). Rio de Janeiro: Rio de Janeiro 
(AMNH); S. Antonio do Imbe, S. Maria 
Madalena (AMNH). Rio Grande do Sul: 
Santa Rosa (AMNH); Santa Maria (MCN). 
PARAGUAY Concepcion: Territ. Fon- 
ciére (MCZ). Caazapd: Pastoreo (MCZ). 
Paraguart: San Luis (AMNH). ARGEN- 
TINA Misiones: Eldorado (AMNH). Sal- 
ta: NE of Salta, 350-1,500 m (MCZ). 

Alpaida keyserlingi new species 
Figures 69-74; Map 2 

Holotype. Female holotype, three females, one male 
and three immature paratypes from Rio de Janeiro, 

Brazil (BMNH). The species is named after the 
arachnologist, who had mislabeled the specimens. 

Note. All BMNH specimens are para- 
lectotypes of Epeira trispinosa Keyserling. 

Description. Female. Carapace yellow- 
ish with a median dusky line. Sternum, 
coxae, legs yellowish. Dorsum of abdomen 
with three white stripes (Fig. 71) and pos- 
terior black spot; venter with dark spin- 
nerets, sides and posterior dusky. Abdo- 
men with three spines on truncate anterior. 
Total length 7.0 mm. Carapace 2.5 mm 
long, 2.0 wide. First femur 2.1 mm; patella 
and tibia 2.5; metatarsus 1.8; tarsus 0.6. 
Second patella and tibia 2.1 mm; third 1.5; 
fourth 2.2 

Male. Coloration as in female but less 
white, more black on the abdomen (Fig. 
73). Fourth coxae with a short macroseta. 
Abdomen as in female. Total length 5.0 
mm. Carapace 2.2 mm long, 1.9 wide. First 
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femur 2.1 mm; patella and tibia 2.5; meta- 
tarsus 1.5; tarsus 0.7. Second patella and 
tibia 2.1 mm; third 1.3; fourth 2.0. 

Variation. Females vary in total length 
from 5.6 to 7.8 mm, males from 3.9 to 5.0. 

The specimens described and illustrated 
are from the holotype and_ paratypes 
(BMNH). 

Diagnosis. Females differ from A. tri- 
spinosa by having the three abdominal 
spines in a row (Fig. 71) and the epigynum 
with a more pointed median lobe, lacking 
the lobe on each side (in ventral view Fig. 
69). Males differ from A. trispinosa and 
A. monzon by having a curved bar as ter- 
minal apophysis and having a longer me- 
dian apophysis in the palpus (Fig. 74). 

Paratypes. BRAZIL Rio de Janeiro: Du- 
que de Caxias, Sept. 1961, 73, 49; Silva 
Jardim, Aug. 1975, 26, 32; Nova Iguacu, 7 
Sept. 1961, 36; Muriqui, Manaratiba, Oct. 
1961, several 6, 2 (all M. Alvarenga, 
AMNH). Sdo Paulo: Caraguatatuba 2 Apr. 
1962, 2 (K. Lenko, MZSP 7797), July 1965, 
62 (Exp. Dept. Zool., MZSP 4935, 4693). 

Alpaida monzon new species 
Figures 75-79; Map 2 

Holotype. Female from Monzon Valley, Tingo Maria, 
Dpto. Huanuco, Peru, 23 Sept. 1954 (E. I. Schlin- 
ger, E. S. Ross, CAS). The specife name is a noun 
in apposition after the locality. 

Description. Female. Carapace, ster- 
num, coxae orange-yellow. Second femora 
mostly black; legs with wide black rings. 
Dorsum of abdomen with two white 
streaks, one each behind each lateral an- 
terior spine; posterior tip black; spinnerets 
black. Posterior median eyes 1.5 times di- 
ameter of anterior median eyes; anterior 
lateral eyes 0.6; posterior lateral eyes 0.8. 
Abdomen elongate with three anterior 
spines (Fig. 77), covered with scattered se- 
tae. Total length 3.8 mm. Carapace 1.6 
mm long, 1.3 wide. First femur 1.7 mm; 
patella and tibia 1.9; metatarsus 1.2; tarsus 
0.6. Second patella and tibia 1.5; third 0.9; 
fourth 1.5. 

Male. Coloration as in female; legs dark- 

er. Venter of abdomen dusky to black. Eyes 



as in female. Abdomen as in female, with 
three teeth anterior and setae (Fig. 78). 
Second tibia not swollen. Total length 3.5 
mm. Carapace 1.6 mm long, 1.3 wide. First 
femur 1.8 mm; patella and tibia 1.8; meta- 
tarsus 1.1; tarsus 0.5. Second patella and 
tibia 1.3; third 0.9; fourth 1.3. 

Variation. Females vary in total length 
from 3.8 to 5.5 mm. 

Diagnosis. Females have longer spines 
than A. trispinosa and A. keyserlingi and 
the spines are in a transverse row (Fig. 77); 
the epigynum (Figs. 75, 76) differs from 
A. trispinosa by having a distinct lip, from 
A. keyserlingi by having a rounded lobe. 
Males differ from A. keyserlingi, which 
also has three anterior spines on the ab- 
domen, by the shape of the median apoph- 
ysis (Fig. 79). 

Paratypes. Type locality, 19 Oct. 1954, 
2, 6 (E. I. Schlinger, E. I. Ross, CAS). 

Alpaida kartabo new species 
Figures 80-83; Map 2 

Holotype. Female from Kartabo, Bartica District, 

Guyana, 1920 (AMNH). The specific name is a 
noun in apposition after the locality. 

Note. Specimen discolored from storage 
in cork-stoppered vials. 

Description. Female. Carapace with 
yellow median dusky line and rim of tho- 
rax with dusky band. Sternum, legs yellow. 
Dorsum of abdomen with longitudinal 
bands, posterior tip black (Fig. 82); venter 
without pigment except for rectangular 
dusky patch between epigynum and spin- 
nerets, maculated black behind spinnerets. 
Posterior median eyes 1.4 diameters of 
others, which are subequal in size. Anterior 
median eyes 1.5 their diameter apart; pos- 
terior median eyes their diameter apart. 
Abdomen elongated, pointed behind with 
five anterior spines (Fig. 82). Total length 
7.4mm. Carapace 2.5 mm long, 2.0 wide. 
First femur 2.6 mm; patella and tibia 2.9; 
metatarsus 2.2; tarsus 1.0. Second patella 
and tibia 2.5 mm; third 1.6; fourth 2.5. 

Note. Epigynum has a seam where dis- 
tal part may break off. 

Diagnosis. The female is distinguiished 
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from A. monzon and related species by 
two additional spines at the anterior end 
of the abdomen (Fig. 82) and by the wider 
median lobe containing the notch of the 
epigynum (Fig. 80). 

Alpaida murtinho new species 
Figures 84, 85; Map 2 

Holotype. Male from Vila Murtinho, Rondénia, Bra- 
zil, 3 April 1922 (J. H. Williamson, ex MCZ, MZSP). 
The specific name is a noun in apposition after the 
locality. 

Description. Male. Carapace orange; 
sternum orange with dusky mark in mid- 
dle. Legs yellow-white with dorsal longi- 
tudinal dark line. Dorsum of abdomen with 
three longitudinal white lines and a pair 
of black patches on posterior end (Fig. 84); 
venter black. Fourth trochanters with a 
short macroseta. Abdomen shield-shaped, 
pointed behind. Total length 4.8 mm. Car- 
apace 2.7 mm long, 2.1 wide. Third patella 
and tibia 1.5 mm; fourth 2.4. 

Note. This male, unlike others, has a 
joint between radix and embolus-terminal 
apophysis; it may not belong in the genus 
Alpaida. 

Diagnosis. This male differs from A. 
leucogramma and A. coroico by the shape 
of the median apophysis, a distal lobe and 
proximal point, and the denticles on the 
distal margin of the small terminal apoph- 
ysis (Fig. 85). 

Alpaida cuiaba new species 
Figures 86-89; Map 2 

Holotype. Female from Cuiaba, Mato Grosso, Brazil, 

Nov. 1963 (M. Alvarenga, AMNH). The specific 
name is a noun in apposition after the locality. 

Description. Female. Carapace, ster- 
num, coxae, legs orange. Dorsum of ab- 
domen banded black and white (Fig. 88); 
venter with black patch on orange, spin- 
nerets brown with black ring around spin- 
nerets and a black band under overhang 
behind spinnerets (Fig. 89). Abdomen oval, 
rounded in front, elongate behind spin- 
nerets (Fig. 89). Total length 5.6 mm. Car- 
apace 1.9 mm, 1.3 wide. First femur 1.7 
mm; patella and tibia 1.9; metatarsus 1.3; 
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tarsus 0.6. Second patella and tibia 1.6 mm; 
third 0.9; fourth 1.7. 

Diagnosis. The female is distinguished 
from A. chapada and other similar species 
by the abdomen, extended into a tail pos- 
terior to the spinnerets (Figs. 88, 89), and 
by the notch anterior to the median lobe 
of the epigynum (Fig. 86). 

Alpaida cachimbo new species 
Figures 90, 91; Map 2 

Holotype. Male from 260 km N of Xavantina, 12°49’S, 
51°46’W, 400 m, Est. Mato Grosso, Brazil, Feb.- 
Apr. 1969 (Xavantina-Cachimbo Expedition, ex 
MCZ, MZSP). The specific name is a noun in ap- 
position after the locality. 

Description. Male. Carapace dark or- 
ange; sternum orange. Legs dusky orange. 
Dorsum of abdomen with three white lon- 
gitudinal lines and three pairs of black 
marks (Fig. 90); venter dusky orange, spin- 
nerets black, and, posteriorly, a black lon- 
gitudinal band under overhang. Eyes small. 
Anterior median eyes 1.5 their diameter 
apart; posterior median eyes their diam- 
eter apart. Second tibiae not modified. Ab- 
domen elongate, rounded behind. Total 
length 3.0 mm. Carapace 1.3 mm long, 0.9 
wide. First femur 1.5 mm; patella and tibia 
1.7; metatarsus 1.2; tarsus 0.5. Second pa- 
tella and tibia 1.3 mm; third 0.7; fourth 

ee 
Natural History. The specimen was col- 

lected in campo-grassland. 
Diagnosis. The male is distinguished 

from others by the even U-shaped cur- 
vature of the long embolus (Fig. 91). 
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Alpaida hoffmanni new species 
Figures 92-96; Map 2 

Holotype. Female from Chapada dos Guimaraes, Mato 
Grosso, Brazil, 18 Nov. 1983, 2? (M. Hoffmann, MCN 

no. 11977). The species is named after the collector. 

Description. Female. Carapace yellow 
with indistinct paired dusky marks. Ster- 
num, coxae yellow. Legs yellow with nar- 
row ring on distal end of all articles, those 
on femur broken ventrally. Dorsum of ab- 
domen with paired pigmentless scalloped 
marks; sides dorsally white, a small black 
spot two-thirds toward posterior tip (Fig. 
94); venter yellowish gray without pig- 
ment. Anterior median eyes slightly more 
than their diameter apart; posterior me- 
dian eyes their diameter apart. Abdomen 
elongate, pointed behind with shoulder 
humps and anterior median hump. Total 
length 7.2 mm. Carapace 2.5 mm long; 1.9 
wide. First femur 2.3 mm; patella and tibia 
2.8; metatarsus 1.9; tarsus 0.7. Second pa- 
tella and tibia 2.4 mm; third 1.5; fourth 
Dio: 

Male. Coloration as in female, with legs 
dusky. Dorsum marked as in Figure 95; 
venter black in between genital area and 
spinnerets; sides orange. Second tibiae as 
thick as first. Total length 3.4 mm. Cara- 
pace 1.8 mm long, 1.5 wide. First femur 
1.7 mm; patella and tibia 1.8; metatarsus 
1.1; tarsus 0.6. Second patella and tibia 1.5 
mm, third 1.0; fourth 1.6. 

Note. It is uncertain if the male belongs 
with the female. 

Figures 86-89. Alpaida cuiaban. sp., female. 86, epigynum, ventral. 87, epigynum, posterior. 88, dorsal. 89, ventral. 

Figures 90, 91. A. cachimbo n. sp., male. 90, dorsal. 91, left palpus. 

Figures 92-96. A. hoffmannin. sp. 92-95, female. 92, epigynum, ventral. 93, epigynum, posterior. 94, dorsal. 95, 96, male. 
95, dorsal. 96, palpus. 

Figures 97-100. A. chapadan. sp., female. 97, epigynum, ventral. 98, epigynum, posterior. 99, dorsal. 100, ventral. 

Figures 101, 102. A. constant n. sp., male. 101, dorsal. 102, palpus. 

Figures 103-109. A. veniliae (Keyserlingi). 103-106, female. 103, epigynum, anterior. 104, epigynum, ventral. 105, epigynum, 
posterior. 106, dorsal. 107, ventral. 108, 109, male. 108, dorsal. 109, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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Variation. Total length of females from 
6.0 to 7.2 mm, males from 3.2 to 3.4. 

The description and illustrations are of 
the holotype and a male from Mato Grosso 
(MCN). 

Diagnosis. The scalloped markings on 
the female abdomen (Fig. 94), the epig- 
ynum whose median lobe is not distinctly 
set off (Fig. 92) and two dorsal, round, dark 
marks in posterior view (Fig. 93) separate 
the females from others. Males differ by 
the large, curved, projecting median 
apophysis of the palpus (Fig. 96). 

Paratypes. BRAZIL Bahia: Encruzil- 
hada, 960 m, Nov. 1973, 6 (M. Alvarenga, 
AMNH). Mato Grosso do Sul: Trés La- 
goas, 1964, 9 (C. D. Z., MZSP 3912). Minas 
Gerais: Pedra Azul, July 1970, 29, 26 (F. 
M. Oliveira, AMNH). Rio Grande do Sul: 
Santa Rosa, 2 Jan. 1984, 2 (A. D. Brescovit, 
MCN 11915). PARAGUAY Caazapd: Pas- 

toreo, 2 (D. Wees, MCZ). 

Alpaida chapada new species 
Figures 97-100; Map 2 

Holotype. Female from Chapada dos Guimaraes, Est. 
Mato Grosso, Brazil, 1 Dec. 1983 (M. Hoffmann, 
MCN no. 11968). The specific name is a noun in 

apposition after the locality. 

Description. Female. Carapace orange 
yellowish, sternum orange. Legs dusky 
yellowish with narrow black rings at ends 
of articles and some on middle. Dorsum 
of abdomen indistinctly banded (Fig. 99); 
venter with median black patch and white 
line on each side (Fig. 100). Abdomen 
elongated, pointed in front and with shoul- 
der humps. Total length 12 mm. Carapace 
3.7 mm long, 2.7 wide. First femur 3.2 
mm; patella and tibia 4.0; metatarsus 2.8; 
tarsus 1.0. Second patella and tibia 3.4 mm; 
third 2.8; fourth 3.6. 

Diagnosis. Females differ from most 
other Alpaida species by the shape of the 
abdomen and from A. hoffmanni by the 
straight longitudinal bands of the abdo- 
men (Fig. 99), and by having the scape of 
the epigynum more distinctly set off (Figs. 
97, 98) and a rounded ridge laterally on 
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the median posterior plate just inside the 
lip (Fig. 98). 

Paratypes. BRAZIL Pard: 80 km E Ca- 
nindé, Rio Maracacume, 22-23 May 1963, 

2? (B. Malkin AMNH). Mato Grosso: Cha- 
pada dos Guimaraes, Nov. 1963, 32 (M. 
Alvarenga, AMNH, MC7Z). 

Alpaida constant new species 
Figures 101, 102; Map 2 

Holotype. Male from Benjamin Constant vicinity, Est. 

Amazonas, Brazil, 18 Sept. 1962 (W. L. Brown, ex 
MCZ, MZSP). The specific name is a noun in ap- 
position after the locality. 

Description. Male. Carapace orange- 
yellow, eye area, rim dusky. Labium yel- 
low. Endites dusky. Sternum yellow with 
median dusky mark. Coxae, legs dusky 
yellow. Dorsum of abdomen with black 
marks, some white pigment on shoulders 
and sides (Fig. 101); venter black with two 
parallel pigmentless lines. Posterior me- 
dian eyes 0.8, anterior laterals and poste- 
rior laterals 0.6 diameter of anterior me- 
dian eyes. Second tibiae slightly curved at 
base, with some macrosetae; third and 
fourth trochanters with a short macroseta. 
Abdomen oval. Total length 4.2 mm. Car- 
apace 2.2 mm long, 1.7 wide. First femur 
2.5 mm; patella and tibia 2.9; metatarsus 
2.1; tarsus 0.9. Second patella and tibia 2.1 
mm; third 1.9; fourth 2.7. 

Diagnosis. The male is distinguished 
from others by the large distally facing 
lobe of the median apophysis (Fig. 102). 

Alpaida veniliae (Keyserling) 
Figures 103-109; Map 2 

Epeira veniliae Keyserling, 1865: 817, pl. 19, fig. 23, 
2, 6. Seven female and one male syntypes from New 
Granada [Spanish colony of Colombia and Panama] 
(BMNH), examined. Keyserling, 1893: 256, pl. 13, 
fig. 191, 9, 6. 

Epeira pantherina Taczanowski, 1872: 132. Male lec- 
totype here designated from Uassa [Uaga, Amapa, 
Brazil] (PAN), examined. NEW SYNONYMY. 

Epeira unguiformis Keyserling, 1893: 237, pl. 11, fig. 
177, 2. Female from Rio Grande do Sul, Brazil 
(BMNH), examined. NEW SYNONYMY. 

Araneus borellii Simon, 1897c: 6. Female from San 
Pablo, Prov. Tucuman, Argentina (MZUT), ex- 



amined. Tullgren, 1905: 32, pl. 4, fig. 10, 2, 6. NEW 
SYNONYMY. 

Araneus veniliae:—F. P.-Cambridge, 1904: 516, pl. 
49, figs. 23-24, 2, 6. Bonnet, 1955: 627. 

Aranea borellii:—Roewer, 1942: 849. 
Aranea veniliae:—Roewer, 1942: 859. 
Araneus pantherina:—Bonnet, 1955: 562. 
Araneus unguiformis:—Roewer, 1942: 855. Bonnet, 

1955: 626. 

Subaraneus veniliae:—Caporiacco, 1948: 662. 
Lariniacantha veniliae:—Archer, 1951: 15. 
Metepeira wiedenmeyeri Schenkel, 1953: 22, fig. 20. 

Male holotype from Pozén, [Falcon] Venezuela 
(NMB), examined. Brignoli, 1983: 276. NEW SYN- 
ONYMY. 

Neoscona borellii:—Bonnet, 1958: 3057. 

Metazygia unguiformes:—Valle and Valle, 1972: 33. 

Description. Female from Panama. 
Carapace, sternum orange. Legs orange 
with narrow black rings. Dorsum of ab- 
domen with three white lines and paired 
black spots (Fig. 106); venter black with 
white line on each side (Fig. 107). Living 
specimens have white stripe bordered by 
red. Carapace slightly pubescent. Abdo- 
men oval, pointed behind, slightly pubes- 
cent. Total length 8.6 mm. Carapace 3.6 
mm long, 2.8 wide. First femur 3.4 mm; 
patella and tibia 4.3; metatarsus 3.1; tarsus 
1.3. Second patella and tibia 3.6 mm; third 
2.5; fourth 3.8. 

Male from Panama. Coloration as in fe- 
male (Fig. 108). Legs with strong macro- 
setae, one short one under second femora, 
five to seven under third and fourth fem- 
ora; second tibiae slightly swollen. Total 
length 7.4 mm. Carapace 3.9 mm long, 3.1 
wide. First femur 3.8 mm; patella and tibia 
4.5; metatarsus 4.5; tarsus 1.5. Second pa- 

tella and tibia 3.7 mm; third 2.5; fourth 
oe: 

Variation. Females’ total length varies 
from 6.3 to 12.9 mm, males from 6.3 to 
8.7. The smallest specimens come from 
Colombia, the largest from eastern Brazil. 
A photograph of a living juvenile specimen 
has carapace, legs yellowish, abdomen with 
dorsal black marks surrounded by red, 
three yellowish lines and white pubes- 
cence. 

The specimens described and illustrated 
are from Panama (MCZ). 
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Diagnosis. The females are distin- 
guished by the distinct color pattern (Fig. 
106) and the convex posterior median plate 
of the epigynum, which is much longer 
than wide (Fig. 105). The male is distin- 
guished by the large median apophysis with 
a distal hook and the series of slats on the 
tegulum under the terminal apophysis (Fig. 
109). 

Natural History and Distribution. Al- 
paida veniliae has been collected as wasp 
prey in Trinidad and Leticia, Colombia; 
on Eichhornia crassipes in Surinam; sug- 
arcane in Venezuela; swampy pond float- 
ing vegetation in Colombia; in tropical dry 
rain forest at Remedios, Colombia; on 
swamp plants in Dpto. Loreto, Peru; and 
orange and coffee plantations in Sao Paulo, 
Brazil. Behavior observations are recorded 
by Valle and Valle (1972): the web is 20 
to 40 cm in diameter. Kochalka (in letter) 
writes that in Paraguay A. veniliae is found 
near water, the web is one meter above 
the ground. The spider is at its hub at 
night. The egg-sac is tangled, loosely at- 
tached to vegetation. In a rice field in Chi- 
gorod6, Colombia, the species was found 
to prey on Cercopidae, Cicadellidae, Py- 
ralidae and Diptera, and immature Or- 
thoptera (E. J. Urueta, personal commu- 
nication). It is found from Panama _ to 
Argentina (Map 2). 

Records. PANAMA Herrera: Desierto 
de Sarigua (MIUP). Colén: Santa Rosa 
(AMNH); Frijoles (MCZ). Panama: Pedro 
Miguel (MCZ); Barro Colorado Isl. (MCZ). 
Darién: El Real de Santa Maria 
(AMNH). 
LESSER ANTILLES Trinidad: Point 

Fortin (AMNH); St. Augustine (AMNH). 
VENEZUELA Lara: Barquisimeto (CAS). 
GUYANA Georgetown (AMNH). SURI- 
NAM Brokopondo Lk. (AMNH); Para- 
maribo (AMNH). FRENCH GUIANA 
Cayenne (PAN). COLOMBIA Magda- 
lena: Isla de Salamanca (AMNH). Atlan- 
tico: Baranquilla (MNHNP). Bolivar: Lago 
de Ayapel, Rio Munoz (AMNH). Antio- 
quia: Chigorodo, 30 m (MCZ); Mutata 
(MCZ); Remedios (MCZ). Chocé: Rio San 
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Juan, 400 m (MCZ). Meta: ca. 15 km SW 
Puerto Lopez, 200 m (MCZ); 20 km S 
Porvenir, 170 m (MCZ); Porvenir (MCZ); 
Carimagua (MCZ). Amazonas: Leticia 
(AMNH); 25 km N of Leticia, 90 m (MCZ). 
PERU Loreto: Rio Samiria (AMNH); Iqui- 
tos (MCZ); Prov. Alto Amazonas (MCZ). 
BRAZIL Roraima: Ireng River (AMNH). 
Amazonas: Alto Solimdes (MCN); Rio Au- 
taz Caprauga (NHRM); Rio Japura Chi- 
cago (NHRM); [?] Lago Baixio (MCZ). 
Parad: Belém (AMNH, MCZ). Ceara: For- 
taleza (MNRJ). Pernambuco: Lago Xidara 
Capim Flutuante (MNRJ); Igarapeacu 
Capim Flutuante (MNRJ); S. Pedro da Al- 
deia (MNRJ). Mato Grosso: Barra do Ta- 
pirape (AMNH). Rio de Janeiro: Itatiaia 
(AMNH). Sdo Paulo: Jaboticabal (MCZ); 
Sao Paulo (MCZ). Parand: Foz do Iguacu 
(MCZ, MNRJ). Santa Catarina: Corupa 
(AMNH). Rio Grande do Sul: Triunfo 
(MCN); Novo Hamburgo (MCN); Pelotas 
(AMNH); Porto Alegre (MCN); Viamao 
(MCN); Mucum (MCN). PARAGUAY 
Paraguari: near Ybytymi (MCZ); Parque 
Nac. Ybyoui (MNHNP). Alto Paranda: km 
12 de Stroessner (MNHNP). Amambay: 
Parque Nac. Cerro Cora (MNHNP, MCZ). 
Caazapd: Pastoreo (MCZ). BOLIVIA El 
Beni: Espiritu, Yacuma (ZSM). ARGEN- 
TINA Misiones: Montecarlo (AMNH); 
Iguaza (MEG); General M. Belgrano 
(MEG). Chaco: Roque Saenz Pena (MLP); 
Pto. Aguirre (MACN). Corrientes: Cor- 
rientes (MACN). Santa Fé: Arruf6 (MCZ). 
Salta: Laurel de Chicoana (MCZ). Buenos 
Aires: Buenos Aires (MCZ). Rio Negro: El 
Bolson area (AMNH). 
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Alpaida tabula (Simon), 
new combination 

Figures 110-115; Map 3 

Araneus tabula Simon 1895: 815, fig. 867, 2. Two 
female syntypes from “Amazonas” (MNHN), ex- 
amined). Bonnet, 1955: 608. 

Araneus multipunctatus Simon; 1895: 815. Female 
holotype from Rio Salobro, Mato Grosso, [Mato 
Grosso do Sul, Brazil] (MNHN), examined. Bonnet, 
1955: 547. Nomen Nudum. 

Aranea tabula:—Roewer, 1942: 853. 
Aranea multipunctuta:—Roewer, 1942: 847. 

Note. A nomen nudum need not be cit- 
ed. Both Roewer (1942) and Bonnet list A. 
multipunctata, but only Bonnet (1955) in- 
dicates that the name lacks description and 
diagnosis. Specimens from the Paris mu- 
seum with this name on the label were 
examined. 

Description. Female from Ecuador. 
Head black; thorax yellow. Chelicera black, 
distally orange. Sternum, coxae yellow. 
Second and third femora, tibiae, metatarsi, 
tarsi black, other femora and all patellae 
yellow. Dorsum of abdomen yellow with 
black patches, anterior black (Fig. 112); 
venter, black with yellow (Fig. 113). Ab- 
domen shield-shaped (Fig. 112). Total 
length 9.4 mm. Carapace 3.5 mm long, 3.4 
wide. First femur 3.4 mm; patella and tibia 
4.2; metatarsus 2.7; tarsus 1.1. Second pa- 
tella and tibia 3.7 mm; third 2.4; fourth 
3.6. 

Male from Bahia. Coloration as in fe- 
male. Fourth trochanters with two short 
macrosetae. Abdomen oval, pointed an- 
teriorly (Fig. 114). Total length 4.8 mm. 

= 

Figures 110-115. Alpaida tabula (Simon). 110-113, female. 110, epigynum, ventral. 111, epigynum, posterior. 112, dorsal. 113, 
ventral. 114, 115, male. 114, dorsal. 115, left palpus. 

Figures 116-121. 
120, 121, male. 120, dorsal. 121, palpus. 

A. riojan. sp. 116-119, female. 116, epigynum, ventral. 117, epigynum, posterior. 118, dorsal. 119, ventral. 

Figures 122-127. A. carminea (Taczanowski). 122-125, female. 122, epigynum, ventral. 123, epigynum, posterior. 124, dorsal. 
125, ventral. 126, 127, male.126, dorsal. 127, palpus. 

Figures 128-133. A. alvarengain. sp. 128-131, female. 128, epigynum, ventral. 129, epigynum, posterior. 130, dorsal. 131, 
ventral. 132, 133, male. 132, dorsal. 133, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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Carapace 2.7 mm long, 2.2 wide. First fe- 
mur 2.7 mm; patella and tibia 3.4; meta- 
tarsus 2.1; tarsus 1.1. Second patella and 
tibia 2.7 mm:third 1.7; fourth 2.5, 

Variation. Total length of females 9.2 
to 10.0 mm. The syntype female and a 
male from Bahia (MCN) are described and 
illustrated. 

Diagnosis. In both sexes, the color and 
form of the abdomen (Figs. 112-114) are 
more distinctive than the genitalia. 

Records. GUYANA Essequibo: near Ma- 
zaruni Hd., Pakaraima Mts., 2 (Myers, 
AMNH). ECUADOR Napo: “Napo,” May 
1946, 2 (Willina, MACN). PERU Junin: 
Pumamarca, 1,900 m, ? (K. Jelski, J. Sztole- 
man, PAN). BRAZIL Bahia: Fazenda San- 
ta Antonio, Urucuca, 24 Oct. 1978, 6 (J. S. 

Santos, MCN 10165). BOLIVIA La Paz: 
Nigrillani, 2 (W. Willines, MLP). 

Alpaida rioja new species 
Figures 116-121; Map 2 

Holotype. Male from Ilias (?), Prov. La Rioja, Ar- 
gentina, 1948 (P. M. Gomez, MACN no. 8451). The 

specific name is a noun in apposition after the lo- 
cality. 

Description. Female. Carapace orange. 
Sternum light orange with some white pig- 
ment spots. Coxae light orange; legs black. 
Dorsum of abdomen black except shoul- 
ders orange-white (Fig. 118); venter or- 
ange-white, sides black (Fig. 119). Sec- 
ondary eyes slightly smaller than anterior 
medians. Fourth legs slightly longer than 
first. Abdomen oval, almost spherical. To- 
tal length 7.9 mm. Carapace 2.6 mm long, 
2.3 wide. First femur 2.0 mm; patella and 
tibia 2.7; metatarsus 1.5; tarsus 0.8. Second 
patella and tibia 2.3 mm; third 1.6; fourth 
2.4. 

Male. Coloration as in female except for 
white streaks on the dorsum of the abdo- 
men (Fig. 120). Total length 6.8 mm. Car- 
apace 3.5 mm long, 2.5 wide. First femur 
2.8 mm; patella and tibia 3.6; metatarsus 
2.2; tarsus 0.9. Second patella and tibia 2.8 
mm, third 2.0; fourth 3.2. 
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Variation. Total length of females 7.8 
to 8.9 mm. One female had broken white 
streaks on the abdomen as in males (Fig. 
120), and a black patch on venter with two 
white longitudinal bands. 

Diagnosis. Females differ from A. car- 
minea by having a short, wide epigynum 
(Fig. 116) and, in posterior view, a median 
plate with two dorsal lobes (Fig. 117). Males 
distinguished from A. carminea by a long- 
er median apophysis and a long looping 
embolus in the palpus (Fig. 121). 

Paratypes. BRAZIL Minas Gerais: Po- 
cos de Caldas, fall 1943. 9 (F. Pough, 
AMNH). ARGENTINA La Rioja: Cuesta 
de Miranda, Jan. 1964, 2 (M. E. Galiano, 
MACN). Cérdoba: Valle Hermoso, Feb. 
1958, 2 (O. de Ferrariis, AMNH). 

Alpaida carminea (Taczanowski), 
new combination 

Figures 122-127; Map 2 

Epeira carminea Taczanowski, 1878: 163, pl. 2, fig. 

14. Several female syntypes from Amable Maria, 
[Dpto. Junin], Peru (PAN), examined. 

Epeira deliciosa Keyserling, 1893: 234, pl. 11, fig. 
174. Female, male syntypes from Serra Vermelha, 
Fazenda Calvaria [Est. Rio de Janeiro], Brazil 

(BMNH) lost. NEW SYNONYMY. 

Aranea carminea:—Roewer, 1942: 838. 

Aranea deliciosa:—Roewer, 1942; 841. 
Araneus carmineus:—Bonnet, 1955: 452. 

Araneus deliciosus:—Bonnet, 1955; 485. 

Description. Female from Paraguayan 
Chaco. Carapace, sternum, coxae orange. 
Labium, endites, legs black. Dorsum of 
abdomen black with median longitudinal 
and lateral light bands (Fig. 124); venter 
with wide, median, longitudinal band, sides 
black, white under posterior point (Fig. 
125). Fourth legs slightly longer than first. 
Abdomen oval, pointed posterior. Total 
length 6.7 mm. Carapace 2.7 mm long, 2.1 
wide. First femur 2.3 mm; patella and tibia 
2.9; metatarsus 1.9; tarsus 0.9. Second pa- 
tella and tibia 2.5 mm; third 1.8; fourth 
3.0. 

Male. Coloration as in female (Fig. 126). 
Total length 5.0 mm. Carapace 2.7 mm 
long, 1.9 wide. First femur 2.5 mm; patella 



and tibia 2.8; metatarsus 1.9; tarsus 0.9. 
Second patella and tibia 2.3 mm; third 1.7; 
fourth 2.7. 

Note. Both Keyserling and Taczanowski 
describe the carapace as being crimson. 

Variation. Total length of females from 
5.0 to 9.1 mm, males from 4.9 to 5.3. Some 
females have a black patch on the venter 
of the abdomen surrounded by white. 

The female described and illustrated is 
a syntype of deliciosa, the male is from 
Misiones, Argentina (MACN). 

Diagnosis. The abdomen of the female 
has a characteristic color pattern (Figs. 124, 
125) and the epigynum differs from re- 
lated species by being slightly longer than 
wide in posterior view (Fig. 123) and hav- 
ing well-set off lateral lobes subequal to 
the median lobe in ventral view (Fig. 122). 
The male palpus has a long, slightly curved, 
saber-shaped embolus and very large ter- 
minal apophysis (Fig. 127). 

Natural History. Kochalka’s notes (in 
letter) say that the living spider is brilliant 
red and black. It is found under rocks, logs, 
boards and trash in disturbed habitats. The 
tiny web is about 5 cm above the ground 
out in the open or under an object. Once 
he observed a female on a brick wall 1.5 
m above the ground, near a tangled yel- 
lowish egg-sac suspended from a horizon- 
tal silk thread. 

Records. PERU Cajamarca: Alsur de 
Jaén (AMNH). Junin: La Merced (MNRJ); 
San Ramon (AMNH, MCZ). Madre dos 
Dios: Puerto Maldonado, 300 m (AMNH); 
Iberia, 150 m (AMNH). BRAZIL Ama- 
zonas: Manaus (MEG, MZSP, NHRM); Rio 
Puraquequara (MZSP); Tabatinga (MNRJ); 
Estrada do Marran, Rio Branco (MZSP). 
Mato Grosso do Sul: Trés Lagoas (MZSP); 
Salobro (MNRBJ). Minas Gerais: Carmo do 
Rio Claro (MNRJ); Serinha Minas Dia- 
mantina (AMNH); Diamantina (AMNH). 
Rio de Janeiro: S. Antonio do Imbé 
(AMNH). Sdéo Paulo: Rio Claro; Amparo 
(MZSP); Nova Europa (MZSP). Paranda: 

Serrinha (MZSP). PARAGUAY Central: 
Villeta (MCZ, MNHNP); San Lorenzo 
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(MCZ); Luque (MNHNP). Paraguari: La 
Colmena (MCZ). Itaptia: Pirapo (MNHNP, 
MCZ). ARGENTINA Misiones: [no loc.] 
(MACN). La Rioja: La Rioja (MNRJ). Cor- 
doba: Calamuchita (MACN). Buenos Aires: 
La Plata (MLP). 

Alpaida alvarengai new species 
Figures 128-133; Map 2 

Holotype. Female from Chapada dos Guimaraes, Mato 
Grosso, Brazil, Nov. 1963 (M. Alvarenga, AMNH). 

The species is named after the collector. 

Description. Female. Carapace, la- 
bium, sternum, endites orange. Coxae 
black. Legs ringed black on orange. Dor- 
sum of abdomen black with three white 
bands, light anteriorly (Fig. 130); venter 
black with two contrasting white patches 
(Fig. 131), orange anterior to genital 
groove. Anterior median eyes their di- 
ameter apart; posterior median eyes slight- 
ly less than their diameter apart. Fourth 
legs longer than first. Abdomen oval, elon- 
gate. Total length 7.7 mm. Carapace 3.0 
mm long, 1.9 wide. First femur 2.1 mm; 
patella and tibia 2.4; metatarsus 1.9; tarsus 
0.8. Second patella and tibia 2.3 mm, third 
7; fourth: 2.7. 

Male. Coloration, eye structure as in fe- 
male (Fig. 132). Second tibiae slightly 
thicker than first, distal end curved. Ab- 
domen oval. Total length 6.5 mm. Cara- 
pace 3.1 mm long, 2.1 wide. First femur 
2.5 mm; patella and tibia 3.1; metatarsus 
2.1; tarsus 0.9. Second patella and tibia 2.4 
mm; third 1.8; fourth 2.7. 

Note. Right fourth leg of female regen- 
erated; patella and tibia 2.0 mm. Males 
and female have been matched by color 
pattern. 

Diagnosis. Females differ from A. 
holmbergi by having the notch on the 
epigynum anterior to the posterior edge 
and a narrow scape (Fig. 128). The male 
has an evenly curved long embolus and 
the median apophysis has a pointed lobe 
pointing toward the lateral of the palpus 
(Fig. 133). Both sexes have a distinct pair 
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of white patches on the venter of the ab- 
domen (Fig. 131). 

Paratype. BRAZIL Pard: Aldeia Mara- 
cacume, Rio Maracacume, 80 km E of 
Canindé, 22, 23 May 1963, 6 (B. Malkin, 
AMNH). 

Alpaida holmbergi new species 
Figures 134-137; Map 2 

Holotype. Female from Sierra de la Ventana, Prov. 
Rio de Janeiro, Argentina, 17 Dec. 1971 (M. E. 
Galiano, MACN no. 8494). The species is named 

after the first Argentinian arachnologist. 

Description. Female. Carapace orange, 
eye region black. Clypeus, labium, ster- 
num black. Endites, coxae black, fourth 
coxae orange; legs ringed black and yel- 
low. Dorsum of abdomen black with three 
white bands (Fig. 136); venter with a pair 
of white parallel lines on black (Fig. 137). 
Anterior median eyes slightly more than 
their diameter apart; posterior median eyes 
1.4 diameters apart. Abdomen almost 
spherical with an anterior median hump. 
Total length 6.0 mm. Carapace 2.5 mm 
long, 2.0 wide. First femur 2.0 mm; patella 
and tibia 2.5; metatarsus 1.6; tarsus 0.7. 
Second patella and tibia 2.1 mm; third 1.5; 
fourth 2.2: 

Note. Six juvenile specimens of this 
species from Buenos Aires labeled Epeira 
burmeisteri Holmberg are in the Keyser- 
ling collection in the British Museum. But 
they do not fit Holmberg’s description of 
adult Epeira burmeisteri, which is that of 
an Eriophora. 

Diagnosis. Females have a dorsal ab- 
domen pattern like A. alvarengai and A. 
chaco but the venter has two broken white 
lines (Fig. 137). The epigynum differs by 
having the edge of the median lobe gently 
curved (Fig. 134) and the posterior median 
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plate lobed on each side dorsally (Fig. 135), 
while in the other two species the median 
lobe is set off. 

Paratypes. ARGENTINA Neuquen: San 
Martin de los Andes, 640 m, 29 Sept. 1981, 
82 (Nielsen, Karsholt, ZMK). 

Alpaida santosi new species 
Figures 138, 139; Map 2 

Holotype. Male from Fazenda Almada, Urucuca, Ba- 
hia, Brazil, 27 Nov. 1977 (J. S. Santos, MCN no. 

10386). The species is named after the collector. 

Description. Male. Carapace orange, 
head dusky. Labium, endites, coxae dusky. 
Sternum orange. Legs orange-yellow, dis- 
tal half of femora, patellae and proximal 
half of tibiae dusky. Dorsum of abdomen 
with paired and median black patches; 
sides with longitudinal black band (Fig. 
138); venter pigmentless except spinnerets 
and immediate surrounding area _ black. 
Anterior median eyes 0.5 their diameter 
apart; posterior median eyes 0.6 their di- 
ameter apart. Total length 2.1 mm. Car- 
apace 1.2 mm long, 1.0 wide. First femur 
1.3 mm; patella and tibia 1.4; metatarsus 
0.9; tarsus 0.5. Second patella and tibia 1.2 
mm, third 0.9. 

Diagnosis. The male differs from other 
Alpaida by the long, wide curved embolus 
and large folded median apophysis of the 
palpus (Fig. 139). 

Alpaida chaco new species 
Figures 140-142; Map 2 

Holotype. Female from Parque Nacional Defensores 
del Chaco, between Picada Vieja and Cabo Cano, 

68°5'W, 20°20'S, Dpto. Chaco, Paraguay, 28 Aug. 
1982 (J. A. Kochalka, MNHNP). The specific name 
is a noun in apposition after the locality. 

Description. Female. Carapace, ster- 

num, coxae orange. Legs with proximal 

on 
Figures 147-153. A. dominican. sp. 147-152, female. 147-150, epigynum. 147, 149, ventral. 148, posterior. 149, 150, lobe 
torn off. 151, dorsal. 152, 153, male. 152, dorsal. 153, palpus. 

Figures 154-159. A. versicolor (Keyserling). 154-157, female. 154, epigynum, ventral. 155, epigynum, dorsal. 156, dorsal. 157, 
ventral. 158, 159, male. 158, dorsal. 159, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 



Figures 134-137. 

Figures 138, 139. 

Figures 140-142. 

Figures 143-146. 
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Alpaida holmbergin. sp., female. 134, epigynum, ventral. 135, epigynum, posterior. 136, dorsal. 137, ventral. 

A. santosin. sp., male. 138, dorsal. 139, left palpus. 

A. chaco n. sp., female. 140, epigynum, ventral. 141, epigynum, posterior. 142, dorsal. 

A. elegantula (Archer), female. 143, epigynum, ventral. 144, epigynum, posterior. 145, dorsal. 146, ventral. 
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half of femora orange, distal half and distal 
articles black. Dorsum of abdomen black 
with five white bands (Fig. 142); venter 
orange, spinnerets black. Eyes subequal in 
size. Anterior median eyes their diameter 
apart; posterior medians 0.4 diameter 

apart. Abdomen oval with a slight median 
anterior hump (Fig. 142). Total length 3.9 
mm. Carapace 1.8 mm long, 1.5 wide. First 
femur 1.5 mm; patella and tibia 1.8; meta- 
tarsus 1.1; and tarsus 0.5. Second patella 
and tibia 1.5 mm; third 1.0; fourth 1.6. 

Diagnosis. The female differs from that 
of A. holmbergi by having the posterior 
edge of the epigynum straight with a small 
set-off median lobe and the anterior edge 
of the lip transverse with a shallow median 
notch (Fig. 140). 

Natural History. Kochalka (in letter) 
writes that the spider comes from low thorn 
forest with cacti, usually dry but subject 
to periodic flooding. It was black and yel- 
low striped with the carapace orange when 
alive. 

Alpaida elegantula (Archer) 
Figures 143-146; Map 2 

Lariniacantha elegantula Archer, 1966: 132, figs. 8, 
9, 2. Two female syntypes from Sainte Anne, Mar- 
tinique, Lesser Antilles (AMNH), examined. 

Alpaida elegantula:—Brignoli, 1983: 256. 

Description. Female. Carapace, ster- 
num, legs yellow. Dorsum of abdomen 
covered with white pigment spots overlain 
by two orange bands having dark spots on 
each side (Fig. 145); venter with median 
black band, with white pigment on each 
side having an orange cast (Fig. 146). An- 
terior median eyes slightly more than their 
diameter apart; posterior median eyes 
slightly less than their diameter apart. Ab- 
domen oval [in poor, shriveled condition]. 
Total length 5.8 mm. Carapace 2.3 mm 
long, 1.8 wide. First femur 2.1 mm; patella 
and tibia 2.6; metatarsus 1.7; tarsus 0.8. 

Second patella and tibia 2.3 mm; third 1.5; 
fourth 2.3. 

Diagnosis. The posterior median plate 
of the epigynum (Fig. 144) is narrower 
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dorsally than that of A. dominica, the ab- 
domen is wider and with more distinct 
markings (Fig. 145). 

Alpaida dominica new species 
Figures 147-153; Map 2 

Holotype. Female from Dominica, Lesser Antilles, 
27-30 Jan. 1968 (B. Malkin, AMNH). The specific 
name is a noun in apposition after the locality. 

Description. Female. Carapace, ster- 

num, legs yellow. Dorsum of abdomen 
whitish with dusky longitudinal streaks 
(Fig. 151); venter without pigment. An- 
terior median eyes slightly more than their 
diameter apart; posterior median eyes 
slightly less than their diameter apart. Ab- 
domen rounded anteriorly, pointed be- 
hind, with slight shoulder humps (Fig. 151). 
Total length 4.9 mm. Carapace 2.0 mm 
long, 1.5 wide. First femur 1.8 mm; patella 
and tibia 2.1; metatarsus 1.4; tarsus 0.6. 
Second patella and tibia 1.8 mm; third 1.38; 
fourth 2.1. 

Male. Coloration as in female, but black 
marks on abdomen more distinct (Fig. 152). 
Eyes as in female. Second tibiae only 
slightly thicker than first. Total length 3.4 
mm. Carapace 1.5 mm long, 1.3 wide. First 
femur 1.7 mm; patella and tibia 1.8; meta- 
tarsus 1.2; tarsus 0.6. Second patella and 
tibia 1,6 mm: third 1.1; fourth 1.5. 

Note. When the white exudate in the 
epigynum is removed, the tip breaks off 
and is removed with it (Figs. 149, 150). 
The male paratype has only a right palpus, 
Figure 153 is its mirror image. 

Variation. Females vary in total length 
from 4.5 to5.5 mm. Figures 147, 148 were 
made from the holotype. 

Diagnosis. Females are distinguished 
from A. elegantula by the almost straight 
posterior edge of the notch of the epigy- 
num (Figs. 147, 149) and the dorsally wide 
median posterior plate (Figs. 148, 150). 
The males have a distinctly shaped median 
apophysis, embolus and tripartite terminal 
apophysis (Fig. 153). 

Paratypes. LESSER ANTILLES Do- 
minica: Salibia, 27-30 Jan. 1968, 29, 6 (B. 
Malkin, AMNH); Portsmouth, July 1979, 



29 (N. L. H. Krauss, AMNH); Roseau, June 
1911, 2 (AMNH); July 1976, 3¢ (N. L. H. 
Krauss, AMNH, MCZ). Montserrat: Plym- 
outh, Nov. 1967, 2 (N. L. H. Krauss, 
AMNH). Antigua: St. John’s, July 1979, 2 
(NJ. HL Krauss, AMNI). 

Alpaida versicolor (Keyserling), 

new combination 

Figures 154-159; Map 3 

Cercidia versicolor Keyserling, 1877: 86, pl. 3, fig. 2, 
2. Female holotype from Uruguay (BMNH), ex- 
amined. Keyserling, 1892: 38, pl. 2, fig. 33, 9, 6. 
Roewer, 1942: 866. 

Araneus versicolor:—Bonnet, 1955: 628. 

Note. Keyserling (1877) reports on sev- 
eral specimens, one alleged to have come 
from Madagascar. This may be an error 
in labeling. Keyserling does not mention 
this specimen later in 1892 and there is 
only one holotype. 

Description. Female. Carapace and 
sternum orange; head black. Chelicerae, 
labium, endites black. Coxae orange with 
proximal black patch; first two legs mostly 
black; last two legs broadly but indistinctly 
ringed black on orange. Abdomen black 
and light orange (Figs. 156, 157). Carapace 
with some scattered white hairs. Abdomen 
oval with some scattered white setae. Total 
length 7.5 mm. Carapace 3.2 mm long, 2.5 
wide. First femur 2.3 mm; patella and tibia 
2.9; metatarsus 1.9; tarsus 1.0. Second pa- 
tella and tibia 2.56 mm; third 1.9; fourth 
2.9. 

Male. Coloration as in female (Fig. 158). 
Structure as in female, except abdomen 
oval. Total length 6.0 mm. Carapace 2.9 
mm long, 2.5 wide. First femur 2.4 mm; 
patella and tibia 2.7; metatarsus 2.0; tarsus 
1.0. Second patella and tibia 2.4 mm; third 
1.9; fourth 2.7. 

Variation. Total length of female varies 
from 5.6 to 9.1 mm, males from 4.9 to 5.8. 
The descriptions and illustrations are of 
specimens from Argentina (MCZ). 

Diagnosis. Females, like those of A. car- 
minea, have the epigynum in posterior 
view as long as wide (Fig. 155), but differ 
in having a distinct transverse lip in ventral 
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view and lack the notch on the median 
lobe (Fig. 154). The male differs from A. 
carminea by having a shorter thicker em- 
bolus in the palpus, a distal lobe on the 
median apophysis, and the two tips of the 
terminal apophysis longer (Fig. 159). 

Natural History. In two records from 
Argentina, this species was collected in a 
pasture. 

Records. BRAZIL Rio Grande do Sul: 
Gramado (MCN 1560); Jalio de Castiehos 
(MCN); Torres (MCN); Porto Alegre 
(MCN); Capao da Canoa (MACN), 
URUGUAY Montevideo: Montevideo 
(MNRJ, MZK). Artigas: Arroyo Cuaro 
(MHNM); Tres Cruces (MHNM). PARA- 
GUAY Guaird: Colonia Independencia 
(MNHNP). BOLIVIA Potosi: 45 km W 
Ravelo (AMNH). ARGENTINA Misiones: 
Pto. Casado Chaco Papaguayo (MACN). 
Salta: Pampa Grande (AMNH, MCZ). 
Chaco: Roque Saenz Pena (MACN, MLP). 
Santiago del Estero: Santiago del Estero 
(MNRJ); Sumampa (MLP); 70 km W San- 
tiago (MCZ). Tucumdn: Tafi del Valle, 
2,000 m (MCZ). La Rioja: Patquia (MEG). 
Mendoza: [?] Canigal (MACN). Santa Fé: 
Delta de Parana Rio Caraguatay (MACN); 
Santa Fé, Rosario (ZMK); Cruz Alta (ZMK); 
Carcarana (MLP). Entre Rios: Paranacito 
(MACN); San Feliciano (MACN); Concep- 
cion del Uruguay (MLP). San Luis: San 
Luis (MLP). Cérdoba: Calamuchica 
(MACN); Agua de Oro (MACN); Bajo 
Grande (MLP); Jesus Maria (MLP); Cor- 
doba (MCZ); Manfredi (MCZ); Nono 
(MCZ). Buenos Aires: Buenos Aires 
(MACN, ZMK); Parana de las Palmas 
(MEG); Boulogne (MLP); Haedo (MLP); 
Arrecifes (MLP); Rojas (MNRJ). La Pam- 
pa: Realico (MACN). Rio Negro: Viedma 
(MACN). 

Alpaida vanzolinii new species 
Figures 160-165; Map 3 

Holotype. Female from Caraguatatuba (Massagua- 
cu), Est. Sao Paulo, Brazil, 14 July 1964, 2 (Expe- 
dition Dept. Zool., MZSP no. 6214). The species is 
named after P. Vanzolini, the director of the Sao 
Paulo museum. 
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Description. Female. Carapace dusky 
orange. Sternum orange. Legs dusky or- 
ange. Dorsum of abdomen with indistinct 
median and paired dusky patches, poste- 
rior tip black, lateral white patches con- 
nect anteriorly by a white line (Figs. 162, 
163) venter without marks, spinnerets 
black. Posterior median eyes twice the di- 
ameter of others. Anterior median eyes 
their diameter apart; posterior median eyes 
slightly less than their diameter apart. Legs 
with many macrosetae; abdomen elongate 
(Figs. 162, 163). Total length 5.5 mm. Car- 
apace 1.8 mm long, 1.6 wide. First femur 
2.4 mm; patella and tibia 2.5; metatarsus 
1.9; tarsus 0.8. Second patella and tibia 2.1 
mm; third 1.3; fourth 2.5. 

Male. Carapace yellow with thin me- 
dian dusky line, otherwise color as in fe- 
male (Fig. 164). Posterior median eyes 1.5 
times diameter of others. Second tibiae 
thicker than first and with macrosetae. 
Fourth trochanters and fourth coxae each 
with a short macroseta. Total length 3.8 
mm. Carapace 1.6 mm long, 1.4 wide. First 
femur 2.2 mm; patella and tibia 2.5; meta- 
tarsus 1.5; tarsus 0.7. Second patella and 
tibia 1.6 mm; third 1.2; fourth 2.0. 

Variation. Females vary in total length 
from 5.1 to 5.5 mm. The female holotype 
and the male from Peru are described and 
illustrated. 

Diagnosis. The female can be separated 
from other species with an elongate oval 
abdomen lacking an anterior median hump 
by the epigynum which has a much longer 
posterior median plate (Fig. 161) than that 
of A. morro and A. montecarlo. The male 
has a sickle-shaped embolus below a large 
sclerotized terminal apophysis (Fig. 165). 

Paratypes. PERU Hudnuco: Monzon 
Valley, Tingo Maria, 10 Nov. 1954, ¢ (E. 
S. Ross, E. I. Schlinger, CAS); Tingo Maria, 
10 Jan. 1947, 4 (J. Pallister, AMNH). BRA- 
ZIL Amazonas: Fonte Boa, Sept. 1975, 34 
(M. Oliveira, AMNH, MCZ). ARGEN- 
TINA Misiones: Eldorado, 1964, 392 (A. 
Kovacs, AMNH). 
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Alpaida morro new species 
Figures 166-169; Map 3 

Holotype. Female from Santa Isabel do Morro, Ilha 
do Bananal, Goias, Brazil, June 1961 (M. Alvarenga, 

AMNH). The specific name is a noun in apposition 
after the locality. 

Description. Female. Carapace yellow- 
ish orange with a median dusky longitu- 
dinal patch and dusky line on thoracic 
edge. Sternum, legs yellow-orange. Dor- 
sum of abdomen white with paired dusky 
to black patches (Fig. 168); sides with a 
black and dusky line bordered above by 
the dorsal white; venter with a longitudi- 
nal dusky rectangle on gray, spinnerets 
black (Fig. 169). Anterior median eyes and 
posterior medians each their diameter 
apart. Abdomen rounded in front and be- 
hind. Total length 4.3 mm. Carapace 1.5 
mm long, 1.2 wide. First femur 1.5 mm; 
patella and tibia 1.7; metatarsus 1.3; tarsus 
0.6. Second patella and tibia 1.6 mm; third 
1.0; fourth 1.6. 

Diagnosis. This female is distinguished 
from A. vanzolinii by the distinct notch in 
the epigynum (Fig. 166) and, in posterior 
view, by the dorso-ventrally shorter me- 
dian plate (Fig. 167). 

Alpaida lanei new species 
Figures 170, 171; Map 3 

Holotype. Male from Honto Florestal, Capital, Sao 
Paulo, Brazil, 2 Dec. 1943 (F. Lane, MZSP no. 
4547). The species is named after the collector. 

Description. Male. Carapace, sternum, 

coxae yellow. Legs yellowish, distal articles 
with indistinct dusky rings. Dorsum of ab- 
domen with three longitudinal black bands 
each enclosing some white pigment spots; 
venter with a few widely scattered white 
pigment spots. Total length 2.9 mm. Car- 
apace 1.5 mm long, 1.2 wide. First femur 
1.5 mm; patella and tibia 1.7; metatarsus 
0.9; tarsus 0.5. Second patella and tibia 1.8 
mm; third 0.9; fourth 1.3. 

Variation. Total length of males varies 
from 2.8 to 2.9 mm. The median dorsal 
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Figures 160-165. Alpaida vanzoliniin. sp. 160-163, female. 160, epigynum, ventral. 161, epigynum, posterior. 162, 163, dorsal. 
162, (Sao Paulo, Brazil). 163, (Prov. Misiones, Argentina). 164, 165, male. 164, dorsal. 165, left palpus. 

Figures 166-169. A. morron. sp., female. 166, epigynum, ventral. 167, epigynum, posterior. 168, dorsal. 169, ventral. 

Figures 170, 171. A. lanein. sp., male. 170, dorsal. 171, palpus. 

Figures 172-174. A. montecarlo n. sp., female. 172, epigynum, ventral. 173, epigynum, posterior. 174, dorsal. 

Figures 175-181. Alpaida latro (Fabricius). 175-178, female. 175, epigynum, ventral. 176, epigynum, dorsal. 177, dorsal. 178, 
ventral. 179, immature. 180, 181, male. 180, dorsal. 181, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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area of the abdomen lacks marks in the 
paratype. 

The male holotype is described and il- 
lustrated. 

Diagnosis. The male is separated from 
others by the long rectangular median 
apophysis with a lobe directed toward the 
cymbium and the squarish terminal 
apophysis of the palpus (Fig. 171). 

Paratype. ARGENTINA Misiones: Gral. 
Manuel Belgrano, Jan. 1966, 6 (M. E. Ga- 
liano, MACN 8449). 

Alpaida montecarlo new species 
Figures 172-174; Map 3 

Holotype. Female from Montecarlo, Prov. Misiones, 
Argentina, Jan. 1966 (M. E. Galiano, MACN no. 
8473). The specific name is a noun in apposition 

after the locality. 

Description. Female. Carapace yellow- 
ish. Sternum, legs yellow. Dorsum of ab- 
domen white with pairs of black spots (Fig. 
174); venter yellowish. Posterior median 
eyes 1.8 diameters; anterior laterals and 
posterior laterals 0.8 diameter of anterior 
median eyes. Anterior median eyes 1.6 di- 
ameters apart, 1.5 diameters from laterals. 
Posterior median eyes slightly less than 
their diameter apart, 1.3 diameters from 
laterals. Second legs longer than fourth. 
Abdomen elongate (Fig. 174). Total length 
4.0 mm. Carapace 1.6 mm long, 1.3 wide. 
First femur 2.1 mm; patella and tibia 2.9; 
metatarsus 2.4; tarsus 0.9. Second patella 
and tibia 2.5 mm; third 1.3; fourth 2.3. 

Variation. Females vary in total length 
from 4.0 to 4.9 mm. 

Diagnosis. The female is distinguished 
from A. morro and A. vanzolinii by the 
absence of a posterior median lobe on the 
epigynum and by the straight posterior 
edge of the notch (Fig. 172). The lobe 
might have been torn off when mating. 

Note. The generic placement is doubt- 
ful. It has a narrower head than other 
species. 

Paratype. ARGENTINA Rio Negro: El 
Bolson area, 1965-1966, 2 (A. Kovacs, 
AMNH). 
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Alpaida latro (Fabricius), 
new combination 

Figures 175-181; Map 3 

Aranea latro Fabricius, 1793: 412. Specimen from 
America (ZMK), lost. Roewer, 1942: 845. 

Epeira latro:—Walckenaer, 1841: 113. Keyserling, 
1878: 574, pl. 14, fig. 3, 9. 1892: 197, pl. 9, fig. 
146, @. 

Miranda latro:—C. L. Koch, 1845: 158, fig. 933. 

Lariniacantha latro:—Archer, 1951: 15. 

Araneus latro:—Bonnet, 1955: 527. 

Note. This species was first illustrated 
by C. L. Koch. I am following Koch and 
Keyserling in using the name latro for this 
Species: 

Description. Female. Carapace, ster- 
num, coxae orange. Legs black. Dorsum 
of abdomen black with lateral light patches 
enclosing dark transverse stripes (Fig. 177); 
venter orange; spinnerets, black. Abdomen 
elongate to oval. Total length 10.5 mm. 
Carapace 3.7 mm long, 2.8 wide. First fe- 
mur 3.7 mm; patella and tibia 4.3; meta- 
tarsus 3.1; tarsus 1.2. Second patella and 
tibia 3.6 mm; third 2.5; fourth 4.0. 

Male. Coloration as in female (Fig. 180). 
Second tibiae thicker and with macrosetae. 
Abdomen oval. Total length 8.7 mm. Car- 
apace 4.4 mm long, 3.6 wide. First femur 
4.3 mm; patella and tibia 5.0; metatarsus 
3.4; tarsus 1.4. Second patella and tibia 3.9 
mm; third 2.7; fourth 4.0. 

Variation. The eyes may be on black 
spots, the carapace may have a black patch 
(Fig. 180) and there may be more black 
on the venter. Some females have only the 
midline of the abdomen black (Fig. 179). 
Total length of females varies from 8.4 to 
12.1 mm, males from 7.5 to 8.3. 

The illustrations of the epigynum and 
Figure 179 are from a specimen from Par- 
aguay (MCZ); Figures 177, 178 from a 
specimen from Goias and illustrations of 
the male from a specimen from Monte- 
video (MHNM). 

Diagnosis. Both males and females are 
most easily recognized by the unique color 
markings and shape of the abdomen (Figs. 
177-180). 



Records. BRAZIL Pard: Conceigao do 
Araguaia, July 1959, 2 (Alvarenga, 
AMNH). Goids: Corumba Monjolinha, 6 

June 1942, 2 imm. (F. Hana, MZSP 7292); 
Jaragua, 12 June 1942, 49, 26 (F. Lane, 
MZSP 5159). Sdo Paulo: Itapetininga, 13 
Sept. 1967, 6 (E. X. Rabello, MZSP 6823); 
Ipiranga, imm. (MZSP 7461). Parand: Rio 

Papagaio Campo Largo, Mar. 1949, 2 (Gof- 
ferge, MZSP 6574). Rio Grande do Sul: 
Bossoroca, 15 Feb. 1972, 2 (P. C. Braum, 
MCN); Porto Alegre, 15 Aug. 1968, 9 (A. 
A. Lise, MCN), 2 (R. Buck, MNRJ); Pe- 

lotas, Jan. 1958, @ (C. Biezanko, AMNH). 
URUGUAY Montevideo: Montevideo, Jan. 
1958, 72, 26 (R. M. Capocasale, MHNM); 

Malvin, 18 Mar. 1964, @ (F. Achaval, 
MHNM); Puerto Buceo, 21 July 1962, ¢ 
(R. Capocasale, MHNM); Manga, 3 Nov. 
1963, imm. (F. Achaval, MHNM); Isla 
Buchental, Rio Uruguay, 9 Oct. 1963, 29 
(R. Capocasale, MHNM). Florida: Casupa, 
4 Dec. 1978, 32, 6 (R. Capocasale, MHNM). 
Maldonado: Piriapolis, 28 June 1953, 29, 
6 (Barreiro, MHNM). Rocha: La Pedrera, 
Dec. 1974, 2 (F. Costa, MHNM). ARGEN- 
TINA Formosa: Palo Santo, 2 (H. Hepper, 
MACN). 

Alpaida alticeps (Keyserling), 
new combination 

Figures 182-187; Map 3 

Epeira alticeps Keyserling, 1880: 311, pl. 4, fig. 13, 
2. Female holotype from Nova Friburgo, Est. Rio 
de Janeiro, Brazil (BMNH), examined. 

Epeira undulata Bertkau, 1880: 89, pl. 2, fig. 32, @. 
Ten 9, 36 syntypes from Copa Cabana [Rio de Ja- 
neiro], Brazil (ZMH), not examined. 

Epeira goldii Karsch, 1886: 92, pl. 3, fig. 9, 2, 6. Three 
female, two male, one juv., syntypes from Rio de 
Janeiro, Brazil (ZMB), examined. 

Araneus carteri Badcock, 1932: 25. Penultimate fe- 
male, penultimate male from Corcovado, Rio de 
Janeiro, Brazil (BMNH), examined. Bonnet, 1955: 

452. NEW SYNONYMY. 

Aranea carteri:—Roewer, 1942; 838. 

Verrucosa alticeps:—Roewer, 1942: 879. 
Araneus alticeps:—Bonnet, 1955: 432. 

Description. Female from Rio de Ja- 
neiro. Carapace, orange brown with white 
setae on head. Sternum, coxae orange. Legs 
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contrastingly ringed black on orange. Dor- 
sum of abdomen with paired black patches 
(Fig. 184); venter with median black patch 
surrounded by white (Fig. 185). Abdomen 
with three pairs lateral humps, hairs on 
sides (Fig. 184). Total length 14.0 mm. 
Carapace 5.5 mm long, 4.4 wide. First fe- 
mur 4.7 mm; patella and tibia 6.2; meta- 
tarsus 3.8; tarsus 1.5. Second patella and 
tibia 5.4 mm; third 3.5; fourth 5.4. 

Male from Bahia. Color as in female, 
venter of abdomen all black. Carapace gla- 
brous. Abdomen as in female, but muscle 
attachment discs sclerotized (Fig. 186). 
Total length 10.3 mm. Carapace 5.0 mm 
long, 4.0 wide. First femur 5.1 mm; patella 
and tibia 6.2; metatarsus 3.6; tarsus 1.6. 
Second patella and tibia 4.8 mm; third 3.2; 
fourth 5.0. 

Variation. Females vary in length from 
8.8 to 17.5 mm, males from 8.2 to 10.7. 
The size of the lateral humps on the female 
abdomen varies from barely discernable 
to distinct humps. 

The description and illustrations are of 
a female from Rio de Janeiro (MCZ) and 
a male from Bahia (MCN). 

Diagnosis. Both sexes can be distin- 
guished from most species of Alpaida by 
the hairs in the head region and on the 
sides of the abdomen (Figs. 184, 186). The 
V formed by the smooth lips of the epig- 
ynum is more obtuse (Fig. 182) than that 
of A. scriba. The male is distinguished by 
a long median apophysis, pointed on each 
end, and the nearly round outline of the 
terminal apophysis (Fig. 187). 

Records. BRAZIL Bahia: Itamaraju, 7 
Aug. 1978, 6 (J. S. Santos, MCN). Minas 
Gerais: Santa Rita de Caldas, July 1953, 2 
(MZSP 7653); Rio Matipoo, Aug. 1919, @ 
(MZSP 5771); Serinha Minas Diamantina, 
2 (AMNH). Rio de Janeiro: Camorim, 2 

(MNRJ). Séo Paulo: Mogi das Cruzes, 1945, 
2 (MZSP 7931). Rio Grande do Sul: Mon- 
tenegro, 3 Nov. 1977, 82 (MCN 7118); 
General Camara, 14 Oct. 1982, 6 (MCN 
10805); Taruma, Viamao, 5 Jan. 1977, 2 

(MCN 5682). 
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Alpaida scriba (Mello-Leitao), 
new combination 

Figures 188-190; Map 3 

Drexilia scriba Mello-Leitao, 1940: 203. Female ho- 
lotype from Colatina, Espirito Santo, Brazil (MNRJ 
no. 58296), examined. Brignoli, 1983: 268. 

Description. Female. Carapace, ster- 
num, coxae yellow. Legs yellow with in- 
distinct dusky patches. Dorsum of abdo- 
men with indistinct pairs of dusky streaks, 
posterior tip black, white pigment on an- 
terior quarter, posterior quarter, and along 

midline; venter without pigment, spinner- 
ets black. Posterior median eyes 0.8, lat- 
erals 0.6 diameter of anterior medians. An- 
terior median eyes 0.8, laterals 0.6 diameter 
of anterior medians. Anterior median eyes 
slightly less than and posterior median their 
diameter apart. Abdomen with indistinct 
shoulder humps, posterior tip round, sides 
bulging slightly. Total length 8.5 mm. Car- 
apace 3.4 mm long, 2.7 wide. First femur 
3.0 mm; patella and tibia 3.9; metatarsus 
2.3; tarsus 1.1. Second patella and tibia 3.2 
mm, third 1.9; fourth 3.3 

Diagnosis. Females are distinguished 
from those of A. alticeps by the lack of 
setae on the head and sides of the abdo- 
men, and by the lips of the epigynum, 
which form a more acutely angled V (Fig. 
188). 

Records. BRAZIL Sdo Paulo: Bateia, 2 
Nov. 1949, 2 (F. Lane, MZSP 6861). 

Alpaida kochalkai new species 
Figures 191-193; Map 3 

Holotype. Female from Loma Cebolleta, ridge trail, 
2,500 m, Sierra Nevada de Santa Marta, Dpto. Mag- 

Figures 182-187. 
185, ventral. 186, 187, male. 186, dorsal. 187, left palpus. 

Figures 188-190. 

Figures 191-193. 

Figures 194-197. 
197, (Peru). 

Figures 198-203. 
201, ventral. 202, 203. male. 202, dorsal. 203, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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dalena, Colombia, 1 March 1975 (J. Kochalka, MCZ). 
The species is named after the collector. 

Description. Female. Carapace, ster- 
num, legs yellow. Dorsum of abdomen 
greenish white, white pigment spots and 
four pairs of indistinct tiny black spots (Fig. 
193); venter without pigment. Secondary 
eyes 1.2 diameters of anterior medians. 
Anterior median eyes 1.3 their diameter 
apart; posterior median eyes 1.2 their di- 
ameter apart. Abdomen oval, pointed be- 
hind, indistinctly scalloped on sides (Fig. 
193). Total length 5.2 mm. Carapace 1.9 
mm long, 1.6 wide. First femur 1.9 mm; 

patella and tibia 2.2; metatarsus 1.5; tarsus 
0.7. Second patella and tibia 1.8; third 1.1; 
fourth 1.9. 

Diagnosis. The epigynum is longer and 
less sclerotized (Figs. 191, 192) than that 
of A. variabilis and its posterior plate is 
wider distally than at its base (Fig. 192). 

Alpaida iquitos new species 
Figures 194-197; Map 3 

Holotype. Female holotype and one female paratype 
from Iquitos, Peru, May 1920 (W. S. Parrish, MCZ). 

The specific name is a noun in apposition after the 
locality. 

Description. Female. Carapace, ster- 

num, legs orange. Coxae, lighter orange. 
Dorsum of abdomen with white pigment, 
posterior tip black (Figs. 196, 197); venter 
colorless, marked with an indistinct, dusky 
square; black posterior to spinnerets. Ab- 
domen elongate, widest anterior (Figs. 196, 
197). Total length 5.5 mm. Carapace 2.1 
mm long, 1.6 wide. First femur 1.9 mm; 
patella and tibia 2.3; metatarsus 1.5; tarsus 

— 

Alpaida alticeps (Keyserling). 182-185, female. 182, epigynum, ventral. 183, epigynum, posterior. 184, dorsal. 

A. scriba (Mello-Leitao), female. 188, epigynum, ventral. 189, epigynum, posterior. 190, dorsal. 

A. kochalkain. sp., female. 191, epigynum, ventral. 192, epigynum, posterior. 193, dorsal. 

A. iquitos n. sp., female. 194, epigynum, ventral. 195, epigynum, posterior. 196, 197, dorsal. 196, (Ecuador). 

A. variabilis (Keyserling). 198-201, female. 198, epigynum, ventral. 199, epigynum, posterior. 200, dorsal. 
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0.8. Second patella and tibia 1.9 mm; third 
1.2; fourth 1.8. 

Variation. Females vary in total length 
from 4.1 to 5.5 mm. The holotype is illus- 
trated and described. 

Diagnosis. Females differ from A. var- 
iabilis and A. kochalkai by having the pos- 
terior plate of the epigynum constricted 
in the middle (Fig. 195) and from A. var- 
iabilis by having the epigynum longer 
(Figs. 194, 195). 

Paratypes. ECUADOR Napo: Rio Napo, 
2 Jan. 1972, 2 (Bordon, MACN 8458). 
BRAZIL Pard: Aldeia Coraci 12 km W of 
Canindé, 16-26 Apr. 19638, 2 (B. Malkin, 
AMNH); Canindé, Rio Gurupi, 7-15 Apr. 
1963, 72 (B. Malkin, AMNH, MCZ, MZSP). 
Mato Grosso: Chapada dos Guimaraes, 
Nov. 1963, 2 (M. Alvarenga, AMNH). 

Alpaida variabilis (Keyserling), 
new combination 

Figures 198-203; Map 3 

Araneus variabilis Keyserling, 1864: 126, pl. 6, figs. 
1-4, 2. Several female syntypes from Santa Fé de 
Bogota, [Bogota], Colombia (BMNH), examined; 
1893: 249, pl. 12, fig. 185, 9, 4. 

Aranea variabilis:—Roewer, 1942: 855. 
Araneus variabilis:—Bonnet, 1955: 627. 

Description. Female. Carapace, ster- 
num, legs yellowish. Dorsum of abdomen 
white with paired black patches, posterior 
tip black, median area lacking pigment 
(Fig. 200); posterior half of sides with black 
marks; venter with a median square black 
patch (Fig. 201). Abdomen elongate oval. 
Total length 5.6 mm. Carapace 2.5 mm 
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long, 1.8 wide. First femur 2.0 mm; patella 
and tibia 2.4; metatarsus 1.5; tarsus 0.7. 

Second patella and tibia 2.0 mm; third 1.4; 
fourth 2.0. 

Male. Coloration as in female (Fig. 202). 
Second tibia as thick as first with macro- 
setae. Abdomen oval. Total length 5.4 mm. 
Carapace 2.5 mm long, 2.1 wide. First fe- 
mur 2.3 mm; patella and tibia 2.6; meta- 
tarsus 1.5; tarsus 0.7. Second patella and 
tibia 1.9 mm; third 1.3; fourth 2.0. 

Note. A female from Gosomoco (MCZ) 
and a male from Bogoté (BMNH) are il- 
lustrated and described. 

Diagnosis. Females differ from A. ko- 
chalkai and A. iquitos by having a more 
sclerotized, wider epigynum (Figs. 198, 
199), with a posterior median plate whose 
borders are parallel (Fig. 199). The male 
has a distinctive pointed lobe in the center 
of the median apophysis and a large, fold- 
ed over terminal apophysis (Fig. 203). 

Records. COLOMBIA Bogota, 8¢4 
(BMNH); 16 km W. Bogota, ? (E. I. Schlin- 
ger, E. S. Ross, CAS). Cundinamarca: Go- 
somoco [Quebrada Susumuco] 29° (E. Rei- 
moser, MC7Z). 

Alpaida citrina (Keyserling), 
new combination 

Figures 204-206; Map 3 

Epeira citrina Keyserling, 1892: 88, pl. 4, fig. 66, 2. 
Three female syntypes from Serra Vermelha, Est. 
Rio de Janeiro, Brazil (BMNH), examined. 

Aranea citrinella Roewer, 1942: 839. New name for 
Epeira citrina, since name thought preoccupied by 
Aranea citrina Fourcroy. 

Araneus citrinus:—Bonnet, 1955: 461. 

Figures 204-206. Alpaida citrina (Simon), female. 204, epigynum, ventral. 205, epigynum, posterior. 206, dorsal. 

Figures 207-209. A. sandrei (Simon), female. 207, epigynum, ventral. 208, epigynum, posterior. 209, dorsal. 

Figures 210-215. A. manicata (Simon). 210-213, female. 210, epigynum, ventral. 211, epigynum, posterior. 212, dorsal. 213, 
lateral. 214, 215, male. 214, dorsal. 215, left palpus. 

Figures 216-218. A. canelan. sp., female. 216, epigynum, ventral. 217, epigynum, posterior. 218, dorsal. 

Figures 219-222. A. lomban. sp., female. 219, epigynum, ventral. 220, epigynum, posterior. 221, dorsal. 222, ventral. 

Figures 223-225. A. nigrofrenata (Simon), female. 223, epigynum, ventral. 224, epigynum, posterior. 225, dorsal. 

Figures 226, 227. A. nataln. sp., male. 226, dorsal. 227, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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Description. Female. Carapace, ster- 
num yellowish white. Legs yellowish white, 
with indistinct black rings on distal ends 
of articles. Dorsum of abdomen white with 
some dusky pigment posterior; sides white; 
venter with scattered white pigment spots. 
Eyes small. Anterior median eyes 1.2 di- 
ameters apart; posterior median eyes 1.6 
diameters apart. Abdomen with a large 
anterior median hump (Fig. 206). Total 
length 3.6 mm. Carapace 1.5 mm long, 1.3 
wide. First femur 1.6 mm; patella and tibia 
1.7; metatarsus 0.9; tarsus 0.5. Second pa- 
tella and tibia 1.5 mm; third 1.0; fourth 
1.4. 

Variation. One syntype is 3.4 mm, the 
other 4.2 in total length; both have three 
pairs of lateral humps. The total length of 
other females is intermediate. 

A specimen from Rio Grande do Sul is 
illustrated and described (MCN). 

Diagnosis. The shape of the abdomen 
(Fig. 206), the straight posterior edge of 
the epigynum (Fig. 204) and the wide lips 
on each side of the posterior median plate 
(Fig. 205) separate the species from A. san- 
drei. 

Records. BRAZIL Rio Grande do Sul: 
Vila Oliva, Caxias do Sul, 5 Jan. 1976, 2 
(P. A. Buckup, MCN 3944); Linha Alegre, 
Arroio do Meio, 9 Jan. 1985, 2 (A. A. Lise, 
MCN 12901). 

Alpaida sandrei (Simon), 
new combination 

Figures 207-209; Map 3 

Araneus sandrei Simon, 1895: 816. Female lectotype 
here designated from Caraga, Minas Gerais, Brazil 
(MNHN no. 8366), examined. Bonnet, 1955: 589. 

Aranea sandrei:—Roewer, 1942: 851. 

Note. One paralectotype is similar but 
has eyes farther apart and the abdomen is 
shorter; it may be the same species. 

Description. Female. Carapace orange, 
anterior third, including clypeus, black. 
Chelicerae, sternum, coxae, legs orange. 
Abdomen orange-white. Anterior median 
eyes and posterior median eyes 1.3 di- 
ameters apart. Abdomen longer than wide, 
soft with an anterior median projection 
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(Fig. 209). Total length 4.5 mm. Carapace 
1.9 mm long, 1.5 wide. First femur 1.6 
mm; patella and tibia 1.8; metatarsus 1.2; 
tarsus 0.6. Second patella and tibia 1.7 mm; 
third 1.1; fourth 1.6. 

Diagnosis. Females are distinguished 
from those of other species with an ante- 
rior median hump on the abdomen by the 
black head (Fig. 209) and the pointed lobe 
of the epigynum (Fig. 207). 

Alpaida manicata new species 
Figures 210-215; Map 3 

Araneus manicatus Simon, 1895: 822. Nomen nu- 

dum. Bonnet, 1955: 533. 

Aranea manicata:—Roewer, 1942: 846. 

Holotype. Female from Rio Tocantins [Para, Brazil] 
(MNHN no. 606). The specimen had been labeled 

manicatus by Simon. 

Note. A juvenile from Tovar labeled A. 
manicatus [Minas Gerais, Brazil] (MNHN 
10202) is not this species. 

Description. Female. Carapace, ster- 
num, coxae yellow-white. Femora of legs 
yellow-white, distal articles brownish- 
black; some articles yellowish-white proxi- 
mally. Abdomen yellowish-white. Cara- 
pace with median eye region projecting. 
Posterior median eyes 1.2 diameters of an- 
terior medians, laterals about the radius of 
anterior medians in diameter. Anterior 
median eyes one diameter apart, posterior 
medians 1.5 diameters apart. Abdomen 
longer than wide with an anterior median 
spine and a pair of small anterior lateral 
spines (Figs. 212, 213). Total length 5.5 
mm. Carapace 1.9 mm long, 1.8 wide. First 

femur 1.7 mm; patella and tibia 2.0; meta- 
tarsus 1.3; tarsus 0.6. Second patella and 
tibia 1.8 mm; third 1.2; fourth 1.8. 

Male. Coloration as in female. Eye sizes 
as in female. Anterior median eyes slightly 
less than their diameter apart; posterior 
median eyes their diameter apart. Second 
tibiae slightly thicker than first with mac- 
rosetae. Abdomen oval with a tiny median 
anterior spine (Fig. 214). Total length 3.1 
mm. Carapace 1.6 mm long, 1.4 wide. First 
femur 1.7 mm; patella and tibia 1.8; meta- 



tarsus 1.1; tarsus 0.5. Second patella and 
tibia 1.4 mm; third 1.1; fourth 1.5. 

Note. Males and females were matched 
because of the anterior spine on the ab- 
domen. 

Variation. Females vary in total length 
from 5.5 to 6.1 mm. Females from Ca- 
nindé vicinity lack the lateral dorsal spines 
on the abdomen and have wider abdo- 
mens. 

The holotype and the male from Ca- 
nindé (AMNH) are illustrated and de- 
scribed. 

Diagnosis. Females differ from A. ci- 
trina by having the lips of the epigynum 
in a straight line and only a faint indication 
of a median lobe (Fig. 210). Males differ 
from A. lanei and others by having an 
anterior median spine on the abdomen 
(Fig. 214) and a longer embolus and ter- 
minal apophysis (Fig. 215). 

Paratypes. BRAZIL Pard: 59 km E Ca- 
nindé, May 1963, @ (B. Malkin, AMNH); 
Canindé, April 1963, 6 (B. Malkin, AMNH). 

Alpaida canela new species 
Figures 216-218; Map 3 

Holotype. Female holotype and one female paratype 
from Canela, Rio Grande do Sul, Brazil, 31 Dec. 

1973 (A. A. Lise, MCN no. 2055). The specific name 
is a noun in apposition after the locality. 

Description. Female. Carapace, ster- 

num, legs light orange. Dorsum of abdo- 
men with white patches all around, some 
black pigment in middle (Fig. 218); sides 
white; venter yellowish gray, lacking pig- 
ment. Anterior median eyes their diameter 
apart; posterior median eyes slightly more 
than their diameter apart. Abdomen shield- 
shaped with anterior median hump (Fig. 
218). Total length 5.5 mm. Carapace 1.8 
mm long, 1.4 wide. First femur 1.7 mm; 
patella and tibia 2.1; metatarsus 1.2; tarsus 
0.6. Second patella and tibia 1.8 mm; third 
Ibi fourth 7 

Diagnosis. Unlike most Alpaida the lobe 
of the epigynum has a deep median groove 
(Figs. 216, 217). The females differ from 

A. lomba by lacking the contrasting color 
markings. 
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Alpaida lomba new species 
Figures 219-222; Map 3 

Holotype. Female from Morro dos Bois, Lomba 
Grande, Novo Hamburgo, Rio Grande do Sul, Bra- 
zil, 27 Nov. 1980 (A. A. Lise, MCN no. 9418). The 

specific name is a noun in apposition after the lo- 
cality. 

Description. Female. Carapace light or- 
ange, head black. Chelicerae, labium, en- 
dites, sternum, palpi, coxae light orange. 
Femora, patellae, tibiae black; metatarsi, 
tarsi ringed black on light orange. Dorsum 
of abdomen white with three pairs of black 
patches and three posterior black bars (Fig. 
221); sides black; venter white between 
epigynum and spinnerets (Fig. 222). An- 
terior median eyes 1.4 diameters apart; 
posterior median eyes slightly more than 
one diameter apart. Abdomen. shield- 
shaped with anterior median hump. Total 
length 4.7 mm. Carapace 1.8 mm long, 1.4 
wide. First femur 1.3 mm; patella and tibia 
1.5; metatarsus 0.9; tarsus 0.5. Second pa- 
tella and tibia 1.3 mm; third 0.9; fourth 
IRAs 

Diagnosis. The contrasting markings of 
the female (Figs. 221, 222) separate this 
species from others. 

Alpaida nigrofrenata (Simon), 
new combination 

Figures 223-225; Map 3 

Araneus nigrofrenatus Simon, 1895: 816. Female ho- 
lotype from Caraga [Minas Gerais], Brazil (MNHN), 
examined. Bonnet, 1955: 550. 

Aranea nigrofrenata:—Roewer, 1942: 848. 

Description. Female. Carapace orange, 

with black band between median and lat- 
eral eyes (Fig. 225). Sternum orange. Legs 
orange with distal half of tibiae black, 
metatarsi, tarsi black. Abdomen light or- 
ange, without marks. Abdomen with an- 
terior hump and paired bulges on sides 
(Fig. 225). Total length 5.9 mm. Carapace 
2.1 mm long, 1.6 wide. First femur 1.7 
mm; patella and tibia 2.0; metatarsus 1.1; 
tarsus 0.6. Second patella and tibia 1.8 mm; 
third 1.1; fourth 1.7. 

Note. The illustrations were made from 
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the holotype; the description from speci- 
mens from Rio Grande do Sul. 

Variation. Females vary in total length 
from 4.5 to 5.9 mm. 

Diagnosis. The black band between the 
eyes (Fig. 225) is diagnostic. The epigy- 
num has a groove in the lobe (Fig. 224), 
as do several preceding species, but differs 
by the gentle curvature of the lips on each 
side of the lobe (Fig. 223). 

Records. BRAZIL Rio Grande do Sul: 
Garruchos, Sao Borja, 8 Dec. 1975, 2 (A. 
A. Lise, MCN 3287); Irai, 20 Nov. 1975, 2? 
(MCN 3083). 

Alpaida natal new species 
Figures 226, 227 

Holotype. Male holotype and male paratype from 
Natal, Rio Grande do Norte, Brazil, June 1911 

(Stanford Exped., W. M. Mann, holotype MZSP ex 
MCZ, paratype MCZ). The specific name is a noun 
in apposition after the locality. 

Description. Male. Carapace, chelic- 
erae, labium, sternum orange. Endites 
black. Legs dark dusky; coxae dusky yel- 
low, fourth mostly yellow. Dorsum of ab- 
domen black with discrete round white 
patches (Fig. 226); sides black; venter white 
with distinct straight border toward black 
sides, spinnerets dusky. Posterior median 
eyes 0.8 diameter, lateral eyes 0.7 diam- 
eter of anterior median eyes. Total length 
4.5 mm. Carapace 2.1 mm long, 1.6 wide. 
First femur 1.9 mm; patella and tibia 2.2; 
metatarsus 1.4; tarsus 0.7. Second patella 
and tibia 1.8 mm; third 1.3; fourth 2.1. 

Diagnosis. The contrasting markings of 
the abdomen (Fig. 226) and the elongate 

Figures 228-230. 

Figures 231-233. 

Figures 234-238. 
male. 237, dorsal. 238, left palpus. 

Figures 239-242. 

Figures 243-245. 

Figures 246-252. 
ventral. 251, 252, male. 251, dorsal. 252, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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median apophysis with a proximal elon- 
gation (Fig. 227) separate this species from 
others. 

Alpaida mato new species 
Figures 228-230; Map 3 

Holotype: Female from 260 km N of Xavantina, 
12°49’S, 51°46’W, 400 m, Est. Mato Grosso, Brazil, 
cerrado scrub (Xavantina-Cachimbo Exped., ex 

MCZ, MZSP). The specific name is a noun in ap- 
position after the locality. 

Description. Female. Carapace, ster- 

num, coxae, proximal quarter of femora, 
light orange; distal leg articles black. Dor- 
sum of abdomen orange-white with tiny 
white spots most dense in a longitudinal 
line (Fig. 230); venter orange-white, spin- 
nerets dark. Secondary eyes 0.8 diameter 
of anterior medians. Total length 3.2 mm. 
Carapace 1.2 mm long, 1.0 wide. First fe- 
mur 1.1 mm; patella and tibia 1.4; meta- 
tarsus 0.9; tarsus 0.5. Second patella and 
tibia 1.2 mm; third 0.8; fourth 1.3. 

Diagnosis: The subspherical abdomen 
(Fig. 230) is unusual in Alpaida species. 
The epigynum lacks the groove on the lobe 
present in A. nigrofrenata, has a trans- 

verse black line on the lips (Fig. 228) and 
has a short wide posterior plate (Fig. 229). 

Alpaida biasii new species 
Figures 231-233; Map 3 

Holotype. Female from Boracéia, Est. Sao Paulo, Bra- 

zil, 28 Feb. 1967 (P. Biasi, MZSP no. 5987). The 
species is named after the collector. 

Description. Female. Carapace dark 
dusky. Chelicerae dusky. Labium, ster- 

Alpaida mato n. sp., female. 228, epigynum, ventral. 229, epigynum, posterior. 230, dorsal. 

A. biasiin. sp., female. 231, epigynum, ventral. 232, epigynum, posterior. 233, dorsal. 

A. bischoffin. sp. 234-236, female. 234, epigynum, ventral. 235, epigynum, posterior. 236, dorsal. 237, 238, 

A. orgaos n. sp., female. 239, epigynum, ventral. 240, epigynum, posterior. 241, dorsal. 242, ventral. 

A. sumare n. sp., female. 243, epigynum, ventral. 244, epigynum, posterior. 245, dorsal. 

A. pedro n. sp. 246-250, female. 246, 248, epigynum, ventral. 247, epigynum, posterior. 249, dorsal. 250, 
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num, endites black. Coxae, legs yellowish- 
white. Dorsum of abdomen black and 
white (Fig. 233); venter black with a white 
spot on each side of spinnerets. Eyes small. 
Anterior median eyes, posterior median 
eyes each twice their diameters apart. Ab- 
domen subspherical (Fig. 233). Total length 
2.6 mm. Carapace 1.1 mm long, 1.0 wide. 
First femur 1.2 mm; patella and tibia 1.3; 
metatarsus 0.8; tarsus 0.5. Second patella 
and tibia 1.0 mm; third 0.8; fourth 1.1. 

Diagnosis. The subspherical abdomen is 
like that of A. mato, but is distinguished 
by the contrasting color pattern (Fig. 233) 
and smaller scape of the epigynum (Figs. 
2322), 

Alpaida bischoffi new species 
Figures 234-238; Map 3 

Holotype. Female from Farroupilha, Rio Grande do 
Sul, Brazil, 29 Sept. 1978 (N. Bischoff, MCN no. 
8318). The species is named after the collector. 

Description. Female. Carapace, ster- 
num, legs yellowish-white. Dorsum of ab- 
domen white with a pair of lateral black 
marks (Fig. 236), dusky transverse marks 
posteriorly; sides light dusky; venter with 
scattered white spots, spinnerets dusky. 
Eyes small, subequal in size. Anterior me- 
dian eyes and posterior median eyes 1.5 
their diameter apart. Abdomen with in- 
distinct shoulder humps and pointed pos- 
teriorly (Fig. 236). Total length 3.3 mm. 
Carapace 1.5 mm long, 1.1 wide. First fe- 
mur 1.4 mm; patella and tibia 1.5; meta- 
tarsus 0.9; tarsus 0.5. Second patella and 
tibia 1.3 mm; third 1.1; fourth 1.3. 

Male. Carapace yellowish-white with a 
black spot between posterior median and 
posterior lateral eyes and white pigment 
spot on thorax. Labium posteriorly black, 
endites laterally black. Sternum black with 
median light yellow line. Anterior coxae 
light, posterior coxae black; legs contrast- 
ingly ringed with black. Dorsum of ab- 
domen white with a black spot posterior- 
ly on each side (Fig. 237); venter with 
black band, widest anteriorly, around ped- 
icel, narrow in front of spinnerets, sur- 
rounding spinnerets, longitudinal black 
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lines to side of band. Spinnerets black. Ab- 
domen with slight anterior median hump, 
slight humps behind black patches (Fig. 
237). Total length 3.5 mm. Carapace 1.4 
mm long, 1.2 wide. First femur 1.4 mm; 
patella and tibia 1.5; metatarsus 0.8; tarsus 
0.5. Second patella and tibia 1.3 mm; third 
0.8; fourth 1.1. 

Note. It is not certain that the male be- 
longs with the female. 

Variation. The females from Sao Paulo 
have the sternum orange with a black 
patch, the sides of the abdomen black; the 
venter is light but with black spinnerets. 
Females vary in total length from 2.7 to 
3.3 mm. 

Diagnosis. The female is distinguished 
from A. pedro by the more rounded tip 
on the lobe of the epigynum (Fig. 234) 
and from A. orgaos by the flatter posterior 
plate (Fig. 235). The male is distinguished 
from A. pedro by the slightly curved rect- 
angular median apophysis of the palpus 
and the round punctate terminal apoph- 
ysis (Fig. 238). 

Records. BRAZIL Sdéo Paulo: Jundiai, 
Oct. 1976, 3¢ (A. Schneble, MCZ). Rio 
Grande do Sul: Farroupilha, 29 Sept. 1978, 
é (W. Bischoff, MCN 8316). 

Alpaida orgaos new species 
Figures 239-242; Map 3 

Holotype. Female from Serra dos Orgaos, 1,850 m, 
Est. Rio de Janeiro, Brazil, 19 April 1965 (H. Levi, 
ex MCZ, MZSP). The specific name is a noun in 
apposition after the locality. 

Description. Female. Carapace, ster- 
num, legs orange. Dorsum of abdomen 
with median white band, sides white, and 
paired black patches (Fig. 241); venter with 
median black band enclosing spinnerets. 
Anterior median eyes 1.3 diameters apart; 
posterior median eyes their diameter apart. 
Abdomen oval, pointed behind (Fig. 241). 
Total length 5.7 mm. Carapace 2.3 mm 
long, 1.8 wide. First femur 1.7 mm; patella 
and tibia 2.3; metatarsus 1.4; tarsus 0.7. 
Second patella and tibia 2.0 mm; third 1.2; 

fourth 1.9. 
Diagnosis. The female is distinguished 



from A. bischoffi and others by the long 
scape (Fig. 239), and the sculpturing and 
shape of the posterior median plate of the 
epigynum (Fig. 240). 

Alpaida sumare new species 
Figures 243-245; Map 3 

Holotype. Female from Sumaré, 200-300 m, Cidade 
Rio de Janeiro, Brazil, Feb. 1946 (H. Sick, AMNH). 

The specific name is a noun in apposition after the 
locality. 

Description. Female. Carapace light or- 
ange with paired brown marks. Chelicerae 
brown; labium, endites dark brown. Ster- 
num brownish black. Coxae orange; legs 
light orange, distal part of femora brown, 
brown patches on underside of distal ar- 
ticles. Dorsum of abdomen white with 
symmetical black patches (Fig. 245); ven- 
ter black. Posterior median eyes 1.5 di- 
ameters of others, which are subequal. An- 
terior median eyes their diameter apart; 
posterior median eyes 0.8 their diameter 
apart. Abdomen with shoulder humps and 
pointed posteriorly (Fig. 245). Total length 
4.0 mm. Carapace 1.8 mm long, 1.3 wide. 
First femur 1.5 mm, patella and tibia 1.7; 
metatarsus 0.9; tarsus 0.5. Second patella 
and tibia 1.5 mm; third 1.1; fourth 1.5. 

Diagnosis. Females are distinguished 
from A. pedro by a dark patch on each 
side of the head (Fig. 245), a more rounded 
median lobe of the epigynum, and the 
presence of an anterior margin on the lips 
on each side (Fig. 243). 

Alpaida pedro new species 
Figures 246-252; Map 3 

Holotype. Female from Cerro Claro, Sao Pedro do 
Sul, Rio Grande do Sul, Brazil, 11 Jan. 1985 (A. A. 
Lise, MCN no. 12917). The specific name is a noun 

in apposition after the locality. 

Description. Female. Carapace light or- 
ange with black mark between lateral and 
anterior median eyes. Sternum orange. 
Legs dusky orange-yellow, first two pairs 
darkest with venter black. Dorsum of ab- 
domen contrasting black and white pig- 
ment (Fig. 249); sides black; venter with 
rectangular black mark framed by white; 
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spinnerets black (Fig. 250). Anterior me- 
dian eyes slightly more than their diameter 
apart; posterior median eyes their diam- 
eter apart. Abdomen with shoulder humps 
and posteriorly pointed (Fig. 249). Total 
length 4.0 mm. Carapace 1.6 mm long, 1.2 
wide. First femur 1.3 mm; patella and tibia 
1.7; metatarsus 1.0; tarsus 0.5. Second pa- 
tella and tibia 1.5 mm; third 0.9; fourth 
U5), 

Male. Carapace, sternum, legs orange- 
yellow. Legs indistinctly ringed. Dorsum 
of abdomen with black marks, no white 
pigment (Fig. 251); venter yellowish, spin- 
nerets black. Posterior median eyes 0.8 di- 
ameter; lateral eyes 0.6 diameter of an- 
terior medians. Anterior median eyes 0.6 
diameter apart; posterior median eyes their 
diameter apart. Second tibiae not thicker 
than first. Total length 3.8 mm. Carapace 
1.6 mm long, 0.8 wide. First femur 1.5 
mm, patella and tibia 1.9; metatarsus 1.1; 
tarsus 0.5. Second patella and tibia 1.5 mm; 
third 1.0; fourth 1.6. 

Note. The association of this male with 
the females of A. pedro is uncertain; they 
have not been collected together. All fe- 
males are variable in color and epigynum 
shape and so are the four males. There 
may be several species. 

Variation. Females vary from 3.0 to 3.8 
mm, males from 3.5 to 3.8. Color pattern 
and shape of the epigynum vary consid- 
erably (Figs. 246, 248). Some specimens 
lack the black eye patches or the median 
ventral patch. Some males have white pig- 
ment on the abdomen. 

Diagnosis. Females differ from A. bis- 
choffi by notched and sharply pointed tri- 
angular lobe of the epigynum (Figs. 246, 
248) and by the dark semicircle on each 
side dorsally on the posterior plate (Fig. 
247). Males are distinguished by the shape 
of the long median apophysis, a lateral tip 
on the edge of the tegulum and a small 
rectangular terminal apophysis (Fig. 252). 

Records. BRAZIL Rio Grande do Sul: 
Estagao Exp. Fitotécnica de Aguas Belas, 
Viamao, 13 Sept. 1984, 2, 3 imm. (A. A. 

Lise, MCN); Morro do Coco, Viamao, 5 
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May 1978, 2 (A. A. Lise, MCN 82386); Sao 
Francisco de Paula, 23 Jan. 1981, 2 (A. A. 
Lise, MCN 9538); Carazinho, 10 Nov. 1979, 
2 (H. Bischoff, MCN); Parque Estadual de 
Nonoai, Nonoai, 14 Jan. 1985, 2 (A. A. Lise, 
MCN 12819); Farroupilha, 29 Oct. 1978, 
2,6 (H. Bischoff, MCN 8317, 8319); Itaim- 
bézinho, Cambara do Sul, 6 Jan. 1985, @ 
(A. A. Lise, MCN 12767); Vila Oliva, Ca- 
xias do Sul, 5 Jan. 1976, 2 (P. A. Buckup, 
MCN 3696); Vacaria, 23 Oct. 1981, 6 (A. 
A. Lise, MCN 11487); Porto Alegre, 13 
Sept. 1975, 6 (A. A. Lise, MCN 03014); 
Canela, 24 Aug. 1975, 6 (A. A. Lise, MCN 
3017). 

Alpaida moka new species 
Figures 253-256; Map 3 

Holotype. Female from Nueva Moka, 350 m, Dpto. 
Santa Cruz, Bolivia [17°19’S, 63°33’W], Feb. 1951 
(Prosen, MLP). The specific name is a noun in 

apposition after the locality. 

Description. Female. Carapace, legs 
yellow. Labium, sternum, endites black. 
Coxae light yellow. Dorsum of abdomen 
white with four dusky semi-circles on each 
side, posterior tip black (Fig. 255); venter 
with black band between epigynum and 
enclosing spinnerets (Fig. 256). Abdomen 
with posterior rounded tail (Fig. 255). To- 
tal length 4.5 mm. Carapace 1.5 mm long, 
1.3 wide. First femur 1.7 mm; patella and 
tibia 1.9; metatarsus 1.3; tarsus 0.5. Second 
patella and tibia 1.5 mm; third 0.9; fourth 
1.4. 

Note. The only specimen has the epig- 
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ynum standing up and its ventral surface 
facing anteriorly. 

Diagnosis. The tiny lobe of the epigy- 
num (Fig. 253) and the subtriangular pos- 
terior median plate (Fig. 254) separate this 
species from similar ones. 

Alpaida haligera (Archer) 
Figures 257-260; Map 3 

Lariniacantha haligera Archer, 1971: 159, fig. 5, 9. 
Female holotype from San Esteban, [Est. Carabobo] 
Venezuela (AMNH), examined. 

Alpaida haligera:—Brignoli, 1983: 256. 

Description. Female. Carapace orange- 
yellow. Sternum orange-yellow with a me- 
dian black patch. First and second patella, 
tibia, metatarsi and tarsi black dorsally, 
otherwise yellow-orange with black spots. 
Dorsum of abdomen orange-yellow with 
black patches and some white pigment 
spots (Fig. 259); sides with black patches 
(Fig. 260); venter with gray marks in cen- 
ter. Anterior median eyes their diameter 
apart; posterior median eyes slightly more 
than their diameter apart. Abdomen with 
two anterior humps and a median poste- 
rior hump (Fig. 259). Total length 5.0 mm. 
Carapace 2.1 mm long, 1.7 wide. First fe- 
mur 2.3 mm; patella and tibia 2.6; meta- 
tarsus 1.7; tarsus 0.7. Second patella and 
tibia 2.1 mm; third 1.4; fourth 2.2. 

Diagnosis. This female is distinguished 
from others by the large pointed triangular 
lobe (Fig. 257) and by the rectangular pos- 
terior plate of the epigynum (Fig. 258). 

Figures 253-256. Alpaida moka n. sp., female. 253, epigynum, ventral. 254, epigynum, posterior. 255, dorsal. 

Figures 257-260. A. haligera (Archer), female. 257, epigynum, ventral. 258, epigynum, posterior. 259, dorsal. 260, abdomen, 
lateral. 

Figures 261-266. A. banosn. sp. 261-264, female. 261, epigynum, ventral. 262, epigynum, posterior. 263, dorsal. 264, ventral. 

265, 266, male. 265, dorsal. 266, left palpus. 

Figures 267-270. A. cuyabeno n. sp., female. 267, epigynum, ventral. 268, epigynum, dorsal. 269, dorsal. 270, ventral. 

Figures 271-273. A. narinon. sp., female. 271, epigynum, ventral. 272, epigynum, posterior. 273, dorsal. 

Figures 274-277. A. amambay n. sp., female. 274, epigynum, ventral. 275, epigynum, posterior. 276, dorsal. 277, ventral. 

Figures 278-279. A. gurupin. sp., male. 278, dorsal. 279, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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Alpaida banos new species 
Figures 261-266; Map 4 

Holotype. Female from Banos, Runtun, 2,300 m, 
1926'S, 78°24'W, Prov. Tungurahua, Ecuador, Dec. 
1938 (W. Clarke-Macintyre, AMNH). The specific 

name is a noun in apposition after the locality. 

Description. Female. Carapace, ster- 
num orange. Coxae dusky; legs dusky or- 
ange. Dorsum of abdomen orange and 
black with some white spots (Fig. 263); 
venter black in center with an orange band 
on each side, sides black (Fig. 264). Pos- 
terior median eyes 1.3 diameters of ante- 
rior medians; anterior laterals 0.8 diame- 
ter, posterior laterals 0.9 diameter of 
anterior medians. Anterior median eyes 
slightly less than their diameter apart; pos- 
terior medians their diameter apart. Ab- 
domen with a pair of thorns on shoulders, 
pointed posteriorly (Fig. 263). Total length 
6.4 mm. Carapace 2.5 mm long, 2.0 wide. 
First femur 2.2 mm; patella and tibia 2.9; 
metatarsus 1.9; tarsus 1.0. Second patella 
and tibia.2.5% third. 1.7; fourth 2.9. 

Male. Coloration as in female except 
dusky patch on thorax (Fig. 265). Posterior 
median eyes 0.8 diameter of anterior me- 
dian eyes; anterior laterals 0.6, posterior 
laterals 0.5 diameter of anterior medians. 
Anterior median eyes slightly less than their 
diameter apart; posterior median eyes their 
diameter apart. Second tibiae slightly 
thicker than first, with macrosetae. Ab- 
domen oval with a pair of spines on shoul- 
ders. Total length 4.2 mm. Carapace 2.1 
mm long, 1.7 wide. First femur 2.0 mm; 
patella and tibia 2.5; metatarsus 1.5; tarsus 
0.9. Second patella and tibia 1.9 mm; third 
1.5; fourth 2.8. 

Diagnosis. Males and females can be 
separated from most species by the ante- 
rior lateral thorns on the abdomen (Figs. 
263, 265). The female is distinguished from 
those of A. narino by the longer than wide 
epigynum (Figs. 261, 262). The male pal- 
pus has gently curved median apophysis 
and the tegulum is pointed on the side 
(Fig. 266). 

Paratype. ECUADOR Los Rios: Playas 
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de Juan, Montalvo, 15 m, March 19388, 6 
(W. Clarke-Macintyre, AMNH). 

Alpaida cuyabeno new species 
Figures 267-270; Map 4 

Holotype. Female from Reserva Forestal Cuyabeno, 
Laguna Grande, Napo, Ecuador, 13 Feb. 1984 (L. 
Avilés, MECN). The specific name is a noun in 
apposition after the locality. 

Description. Carapace, sternum orange. 

Chelicerae distally black. Coxae black, 
fourth one orange; legs black. Dorsum of 
abdomen black with three white marks 
anterior, two on sides (Fig. 269); sides black; 
venter black with two colorless light lines 
(Fig. 270). Posterior median eye area pro- 
jecting; some setae in center of thorax. Pos- 
terior median eyes 1.2, anterior lateral eyes 
0.7, posterior lateral eyes 0.8 diameter of 
anterior median eyes. Fourth legs longer 
than first. Abdomen with two pointed tu- 
bercles on shoulders and posterior hump 
(Fig. 269). Total length 7.6 mm. Carapace 
3.1 mm long, 2.3 wide. First femur 2.7 
mm; patella and tibia 3.4; metatarsus 2.3; 
tarsus 1.2. Second patella and tibia 2.9 mm; 
third 2.1; fourth 3.6. 

Diagnosis. Unlike most species, A. cuy- 
abeno has a thorn on each shoulder of the 
abdomen (Fig. 269); it differs from A. ba- 
nos and A. narino by the shape of the 
epigynum; the lips are in an almost straight 
transverse line (Fig. 267) while those of A. 
narino are V-shaped. 

Alpaida narino new species 
Figures 271-273; Map 4 

Holotype. Female from near Barbacoas, 20 m, Dpto. 
Narino, Colombia, 20 March, 1974 (W. Eberhard 
no. 737, MCZ). The specific name is a noun in ap- 
position after the locality. 

Description. Female. Carapace yellow, 
eye region black; chelicerae proximal half 
yellow, distal black; labium, endites, cox- 
ae, legs black. Sternum black, posteriorly 
yellow. Dorsum of abdomen black, a me- 
dian anterior longitudinal white line and 
paraxial lateral pair of pigmentless lines 
(Fig. 273); sides with an anterior white 



line; venter black. Carapace with several 
macrosetae on middle of thorax. Lateral 
eyes, 0.7 diameter; posterior median eyes 
1.5 diameters of anterior median eyes. An- 
terior median eyes less than one diameter 
apart; posterior median eyes more than 

one diameter apart. Abdomen with pair 
of anterior recurved thorns and posterior 
median hump (Fig. 273). Total length 5.4 
mm. Carapace 2.5 mm long, 1.7 wide. First 
femur 2.1 mm; patella and tibia 2.4; meta- 
tarsus 1.7; tarsus 0.9. Second patella and 
tibia 2.1 mm; third 1.5; fourth 2.5. 

Diagnosis. Females differ from A. ba- 
nos by having an oval epigynum with a 
V-shaped ventral notch (Fig. 271). 

Alpaida amambay new species 
Figures 274-277; Map 3 

Holotype. Female from 10 km south of Bella Vista, 
Dpto. Amambay, Paraguay, 11 Oct. 1979 (Exped. 

Mus. Genéve, MNHG). The specific name is a noun 
in apposition after the locality. 

Description. Female. Carapace yellow- 
ish with dusky to black marks. Endites 
black; sternum yellow with white pigment. 
Coxae yellowish with dusky patches, sec- 
ond black; leg ringed black and yellowish. 
Dorsum of abdomen with white cardiac 
mark between black, behind this gray 
grading into black posteriorly (Fig. 276). 
Sides black; venter with two white lines, 
one on each side of pigmentless area (Fig. 
277). Posterior median eyes 1.5 diameters 
of others, which are subequal. Fourth leg 
longer than first. Abdomen shield-shaped, 
pointed behind, with pointed shoulder 
humps and hump dorsally in front of pos- 
terior tip (Fig. 276). Total length 6.3 mm. 
Carapace 2.7 mm long, 2.0 wide. First fe- 
mur 2.0 mm; patella and tibia 2.5; meta- 
tarsus 1.7; tarsus 0.9. Second patella and 
tibia 2.3 mm; third 1.8; fourth 2.9. 

Diagnosis. Females have a narrower ab- 
domen (Fig. 276) than the related species 
A. cuyabeno and A. narino and the notch 
of the epigynum is anterior to the nearly 
straight posterior edge (Fig. 274). 
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Alpaida gurupi new species 
Figures 278, 279; Map 3 

Holotype. Male from Canindé, Rio Gurupi, Para, 
Brazil, 27-28 Feb. 1966 (B. Malkin, AMNH). The 
specific name is a noun in apposition after the lo- 
cality. 

Description. Male. Carapace orange 
with head and middle of thorax dusky. 
Sternum orange, with median black streak. 
Coxae, legs dusky orange. Dorsum of ab- 
domen with pattern of black lines and 
white pigment spots (Fig. 278); venter with 
square black area bordered on each side 
by longitudinal orange band, black on each 
side. Anterior median eyes 0.8 their di- 
ameter apart; posterior median eyes their 
diameter apart. Second tibiae thicker than 
first, with macrosetae. Abdomen oval. To- 
tal length 4.0 mm. Carapace 2.1 mm long, 
1.6 wide. First femur 2.0 mm; patella and 
tibia 2.5; metatarsus 1.5; tarsus 0.8. Second 
patella and tibia 1.8 mm; third 1.6; fourth 
2.4. 

Diagnosis. This male is distinguished 
from other species of Alpaida by the gently 
curved median apophysis and the hooded 
appearance of the terminal apophysis (Fig. 
279). 

Alpaida marmorata (Taczanowski), 
new combination 

Figures 280-288; Map 4 

Singa marmorata Taczanowski, 1873, 125, 2. Female 
holotype from Uassa, French Guiana [Uacga, Ama- 
pa, Brazil] (PAN), examined. Roewer, 1942: 877. 

Araneus marmoratus:—Bonnet, 1955: 534. 

Note. The vial of the holotype was la- 
beled “?Singa juvenile” without a specific 
name. However, the contents of the vial 
fit the description of the species. The vial 
has been relabeled. 

Description. Female. Carapace yellow, 
with reticulated pattern, brown on each 
side of head. Sternum blackish-brown. Legs 
with fine dark rings, broken on dorsum. 
Dorsum of abdomen white with two jag- 
ged black lines (Fig. 286); venter black 
with a white patch on each side of pedicel. 
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Anterior median eyes 0.7 diameter apart, 
posterior medians their diameter apart. 
Abdomen longer than wide with a pair of 
low shoulder humps and a posterior me- 
dian hump (Fig. 287). Total length 5 mm. 
Carapace 1.6 mm long, 1.4 wide. First fe- 
mur 1.8 mm; patella and tibia 2.0; meta- 
tarsus 1.2; tarsus 0.6. Second patella and 
tibia 1.8 mm; third 1.2; fourth 1.9. 

Variation. All three specimens are be- 
tween 4.9 and 5.0 mm total length. The 
shape of the lip is variable (Figs. 280-2835). 
One specimen lacks shoulder humps. 

Diagnosis. The epigynum has the lip 
turned up (Fig. 285), unlike that of any 
other species. Perhaps a median lobe was 
torn off. 

Records. ECUADOR Napo: Rio Tara- 
puy, Feb. 1983, 2 (L. Avilés, MECN). 

PERU Hudnuco: Tingo Maria, 10 Jan. 
1947, @ (J. C. Pallister, AMNH). 

Alpaida simla new species 
Figures 289-293; Map 4 

Holotype. One female holotype, one male, six im- 
mature paratypes from Simla, Trinidad, Lesser An- 
tilles, April 1964 (A. M. Chickering, MCZ). The 
specific name is a noun in apposition after the lo- 
one 

Description. Female. Carapace orange, 
head and rim of thorax black. Sternum 
orange, sides dusky; endites black. Coxae 
dusky on orange; legs orange with femora 
and patellae dusky. Dorsum of abdomen 
with black pattern and pairs of white spots 
(Fig. 291); venter, black. Anterior lateral 
eyes and posterior lateral eyes 0.8; poste- 
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rior median eyes 1.5 diameters of anterior 
median eyes. Fourth legs longer than first. 
Abdomen oval, pointed behind overhang- 
ing spinnerets (Fig. 291). Total length 4.8 
mm. Carapace 2.2 mm long, 1.5 wide. First 
femur 2.0 mm; patella and tibia 2.3; meta- 
tarsus 1.6; tarsus 0.9. Second patella and 
tibia 2.1 mm; third 1.6; fourth 2.5. 

Male. Coloration as in female (Fig. 292). 
Venter with a pair of pigmentless lines, 
one on each side. First and second tibiae 
thick with some macrosetae. Total length 
4.2 mm. Carapace 2.1 mm long, 1.7 wide. 
First femur 2.3 mm; patella and tibia 2.3; 
metatarsus 1.6; tarsus 0.9. Second patella 
and tibia 1.9 mmy third 1.7; fourth 2.5. 

Variation. Total length of females from 
4.7 to 4.8 mm, males 4.1 to 4.2. 

Diagnosis. The species differs from sim- 
ilar species by having the sides of the tho- 
rax black (Figs. 291, 292). Females differ 
by the large median lobe of the epigynum, 
larger than the lateral lobes (Fig. 289). 
Males differ by the curved median apoph- 
ysis, with two sides parallel, and by the 
wide embolus (Fig. 293). 

Natural History. A male was collected 
with a pit-fall trap. 

Paratypes. LESSER ANTILLES Trin- 
idad: Port of Spain, 1913, 2 (R. Thaxter, 
MCZ); Spring Hill, Arima, 18-19 July 1979, 
é (L. N. Sorkin, AMNH). 

Alpaida hartliebi new species 
Figures 294-297; Map 4 

Holotype. Female holotype and two female, two im- 
mature paratypes from Porto Alegre, Rio Grande 

_— 

Figures 280-288. Alpaida marmorata (Taczanowski), female. 280-282, epigynum, ventral. 283, 284, epigynum, posterior. 285, 

epigynum, lateral. 286, 287, dorsal. 288, ventral. 280, 283, 285, 286 (syntype). 281, 284, 287, 288, (Peru). 282, (Ecuador). 

Figures 289-293. A. simlan. sp. 289-291, female. 289, epigynum, ventral. 290, epigynum, posterior. 291, dorsal. 292, 293, 
male. 292, dorsal. 293, left palpus. 

Figures 294-297, 
ventral. 

A. hartliebi n. sp. 294-297, female. 294, epigynum, ventral. 295, epigynum, posterior. 296, dorsal. 297, 

Figures 298, 299. A. jacarandan. sp., male. 298, dorsal. 299, palpus. 

Figures 300-305. A. gallardoi n. sp. 300-303, female. 300, epigynum, ventral. 301, epigynum, posterior. 302, dorsal. 303, 
ventral. 304, 305, male. 304, dorsal. 305, palpus. 

Scale lines. 1.0 mm, genitalia, 0.1 mm. 
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do Sul, Brazil, 16 Nov. 1963 (C. A. Hartlieb, MCN 
no. 1282). The species is named after the collector. 

Description. Female. Carapace orange 
with black head and rim. Chelicerae, la- 
bium, endites black. Sternum, legs dusky 
orange; coxae darker dusky orange. Dor- 
sum of abdomen with pairs of black and 
pairs of white patches (Fig. 296), venter 
with two parallel white bands (Fig. 297). 
Carapace narrower in eye region than oth- 
er species. Anterior median eyes and pos- 
terior median eyes each 1.5 diameters 
apart. Fourth legs slightly longer than first. 
Abdomen pointed behind (Fig. 296). Total 
length 5.2 mm. Carapace 2.0 mm long, 1.5 
wide. First femur 1.8 mm; patella and tibia 
2.1; metatarsus 1.4; tarsus 0.8. Second pa- 
tella and tibia 1.9 mm; third 1.3; fourth 
2.2. 

Note. The type specimens are in poor 
physical condition. The tip of the epigy- 
num appears loosely attached and proba- 
bly tears off. 

Diagnosis. Females distinguished from 
those of the similar A. gallardoi by the 
straight transverse lip of the epigynum 
(Fig. 294) and the transverse swelling of 
the posterior plate (Fig. 295). 

Alpaida jacaranda new species 
Figures 298, 299; Map 4 

Holotype. Male from Fazenda Jacaranda, Itamaraju, 
Bahia, Brazil, 9 Dec. 1977 (J. S. Santos, MCN no. 
11032). The specific name is a noun in apposition 

after the locality. 

Description. Male. Carapace orange 
with darker patch in middle. Sternum or- 
ange with white pigment. Legs orange. 
Dorsum of abdomen with white pigment 
on gray, five dusky spots and a pair of 
dusky zig-zag lines (Fig. 298); venter black 
with white spot on each side of spinnerets. 
Anterior median eyes and posterior lateral 
eyes subequal; anterior laterals 0.8 diam- 
eter; posterior median eyes 1.3 diameters 
of anterior medians. Anterior median eyes 
0.6 their diameter apart; posterior median 
eyes 0.8 their diameter apart. Legs thick; 
venter of second femora with short mac- 
rosetae, 5 on one side, 14 on other; second 
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tibiae with macrosetae; fourth trochanters 
with two short macrosetae. Abdomen oval, 
pointed behind Ste 298). Total length 4.5 
mm; carapace 2.2 mm long, 1.7 wide. First 
femur 2.2 mm; patella and tibia 2.5; meta- 
tarsus 1.5; tarsus 0.7. Second patella and 
tibia 2.0 mm; third 1.3. 

Diagnosis. The ovoid median apophy- 
sis, slightly pointed on each end, with a 
small finger projecting toward the cym- 
bium (Fig. 299), is distinctive. 

Alpaida gallardoi new species 
Figures 300-305; Map 4 

Holotype. Female holotype and two female para- 
types from Bella Vista, Prov. Buenos Aires, Argen- 
tina, Jan. 1966 (J. M. Gallardo, MACN nos. 8490, 
8491). The species is named after the collector. 

Description. Female. Carapace, ster- 
num orange. Coxae orange with black 
spots; legs with contrasting black and or- 
ange rings. Dorsum of abdomen with 
paired black spots (Fig. 302); sides black, 
anterior orange, sides orange-white; venter 
orange-white, black on sides. Posterior me- 
dian eyes 1.5 diameters of anterior median 
eyes. Abdomen oval, posteriorly pointed 
(Fig. 302). Total length 7.0 mm. Carapace, 
2.8 mm long, 2.2 wide. First femur 2.4 
mm, patella and tibia 2.7; metatarsus 1.8; 
tarsus 0.9. Second patella and tibia 2.5 mm; 
third 1.8; fourth 2.8. 

Male from Rio Grande do Sul. Color- 
ation as in female (Fig. 304). Total length 
6.5 mm. Carapace 3.2 mm long, 2.5 wide. 
First femur 2.9 mm; patella and tibia 3.6. 
Second patella and tibia 2.7 mm; third 2.0; 
fourth 3.3. 

Variation. Total length of females var- 
ies from 5.6 to 8.0 mm, of males from 6.3 
to 6.5. Some specimens have a black mark 
in the center of the light venter of the 
abdomen. 

The holotype female and a male from 
Rio Grande do Sul (MCN) are described 
and illustrated. 

Diagnosis. Females differ from those of 
A. hartliebi and others by the parallel mar- 
gin of the scape and the dark lip on each 
side in ventral view (Fig. 300). Males differ 



by a very large boat-shaped median 
apophysis (Fig. 305), a lobe on the margin 
of the tegulum and a small round terminal 
apophysis (Fig. 305). 

Natural History. Specimens have been 
collected in Paraguay in undisturbed tall 
forest. 

Paratypes. BRAZIL Santa Catarina: 
Pinhal, Dec., Jan. 1947-1949, 62 (A. Mall- 
er, AMNH, MCZ). Rio Grande do Sul: 
Garruchos, Sao Borja, 10 Dec. 1975, 59, 4 
(A. A. Lise, MCN); Montenegro, 3 Nov. 
1977, 2 (H. A. Gastral, MCN); Santo Leéo- 
poldo, Nov., Dec. 1964, 3¢ 6 (C.. Volla, 
MZSP). PARAGUAY Paraguari: Parque 
Nac. Ybyaui, 28 Sept. 1985, 2 (J. A. Ko- 
chalka, MNHNP). ARGENTINA Buenos 
Aires: La Plata, 2 (Blanco, MLP); Rane- 
lagh, 3 Mar. 1968, 2 (O. de Ferrariis, 
AMNH). 

Alpaida sobradinho new species 
Figures 306-309; Map 4 

Holotype. Female from Sobradinho, Rio Grande do 
Sul, Brazil, 10 Jan. 1985 (A. A. Lise, MCN no. 

12886). The specific name is a noun in apposition 
after the locality. 

Description. Female. Carapace orange- 
yellow; sides of head and groove between 
head and carapace dusky. Labium, che- 
licerae, endites dusky. Sternum orange with 
dusky sides. Coxae orange-yellow; legs or- 
ange-yellow with black rings. Dorsum of 
abdomen black with orange shoulder 
patches and an orange mark on each side 
behind shoulder patch (Fig. 308); sides 
black; venter orange-yellow between gen- 
ital groove and spinnerets, underlain by 
white pigment spots (Fig. 309). Abdomen 
oval, pointed behind. Total length 6.0 mm. 
Carapace 2.3 mm long, 1.8 wide. First fe- 
mur 1.9 mm; patella and tibia 2.3; meta- 
tarsus 1.3; tarsus 0.8. Second patella and 
tibia 1.9 mm; third 1.3; fourth 2.0. 

Diagnosis. This female is distinguished 
from those of A. gallardoi and A. hartliebi 
by the small lobe on the epigynum (Fig. 
306) and the two circular bulges that form 
the posterior plate (Fig. 307). 
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Alpaida itapua new species 
Figures 310-312; Map 4 

Holotype. Female from km A436, Centro Forestal, 
Pirapo, Dpto. Itapua, Paraguay, 4 Aug. 1982 (J. A. 
Kochalka, MNHNP). The specific name is a noun 
in apposition after the locality. 

Description. Female. Carapace, ster- 
num, coxae orange. Legs with black and 
yellowish white rings of equal width. Dor- 
sum of abdomen with six black patches 
surrounded by indistinct black spots on 
white, and a posterior black tip (Fig. 312). 
Venter black with a colorless longitudinal 
line on each side. Eyes subequal in size. 
Anterior median eyes their diameter apart; 
posterior median eyes their diameter apart. 
Abdomen oval, pointed behind. Total 
length 8.0 mm. Carapace 3.6 mm long, 3.1 
wide. First femur 2.7 mm; patella and tibia 
3.4; metatarsus 1.9; and tarsus 0.9. Second 
patella and tibia 3.0 mm; third 2.1; fourth 
ole 

Diagnosis. Females differ from A. alto 
by the small set-off median lobe and trans- 
verse, almost straight, posterior edge (Fig. 
310). 

Natural History. Kochalka (in letter) 
found the specimen in undisturbed forest 
among the roots and bases of trees. The 
small webs are a few inches above the 
ground and have a line going from the 
hub to a retreat that is located in a con- 
venient cavity in the substrate. The spider 
is at the hub day and night and runs to the 
retreat when disturbed. It had a red ceph- 
alothorax, and black and yellow legs when 
alive. Owners of other webs were not col- 
lected. 

Alpaida picchu new species 
Figures 313-316; Map 4 

Holotype. Female from Torontoy Canyon, base of 
Machu Picchu, 2,000 to 2,200 m, Depto. Cuzco, 
Peru, 19-23 June 1964 (B. Malkin, AMNH). The 

specific name is a noun in apposition after the lo- 
cality. 

Description. Female. Carapace, ster- 
num, coxae orange. Legs dusky orange- 
brown. Dorsum of abdomen maculated 
black with three white marks anteriorly 
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(Fig. 315); venter with white pigment en- 
closing three black patches (Fig. 316), sides 
black. Posterior median eyes 1.3 diameters 
of anterior median eyes; lateral eyes 0.8 
diameter of anterior medians. Anterior 
median eyes their diameter apart; poste- 
rior median eyes slightly more than their 
diameter apart. Abdomen [damaged] oval, 
pointed behind, with shoulder humps (Fig. 
315). Total length 6.0 mm. Carapace 2.6 
mm long, 2.0 wide. First femur 2.1 mm; 
patella and tibia 2.7; metatarsus 1.5; tarsus 
0.9. Second patella and tibia 2.1; third 1.8; 
fourth 2.6. 

Diagnosis. Alpaida picchu differs from 
A. alto and A. itapua by having the two 
margins of the lips of the epigynum par- 
allel in ventral view (Fig. 313) and having 
a median groove on the bulging lips, with 
the lobe depressed, visible in posterior view 
(Fig. 314). 

Alpaida sevilla new species 
Figures 317-319; Map 4 

Holotype. Female from Sevilla, Dpto. Valle, Colom- 
bia, 25 July 1926 (E. W. Walker, AMNH). The 
specific name is a noun in apposition after the lo- 
cality. 

Description. Female. Carapace blackish 
brown with sides of thorax lighter brown. 
Labium, sternum, endites dark brown. 
Coxae yellow; legs yellow-brown ringed 
with black. Dorsum of abdomen white with 
black marks (Fig. 319); venter black with 
white marks on sides of spinnerets and 
white behind spinnerets. Posterior median 
eyes 1.2 diameters; lateral eyes 0.9 diam- 
eter of anterior medians. Anterior median 
eyes slightly more than their diameter 
apart; posterior median eyes slightly less 

Figures 306-309. 

Figures 310-312. 

Figures 313-316. 

Figures 317-319. 

Figures 320-323. 
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than their diameter apart. Abdomen with 
shoulder humps and pointed behind (Fig. 
319). Total length 4.6 mm. Carapace 1.9 
mm long, 1.5 wide. First femur 1.4 mm; 
patella and tibia 1.9; metatarsus 1.3; tarsus 
0.6. Second patella and tibia 1.6 mm; third 
lie tourth’ 1.7. 

Diagnosis. Females are distinguished 
from similar species by the tripartite pos- 
terior median plate of the epigynum (Fig. 
318). 

Alpaida alto new species 
Figures 320-323; Map 4 

Holotype. Female from km 12, de Stroessner, Centro 

Forestal de Alto Parana, Dept. Alto Parana, Para- 
guay, 22 July 1982 (J. A. Kochalka, MNHNP). The 
specific name is a noun in apposition after the lo- 
cality. 

Description. Female. Carapace orange 
with a black pattern on head; labium black; 

sternum orange. Endites, coxae black; legs 
ringed with black and light orange. Dor- 
sum of abdomen with black patches and 
streaks, cardiac area white (Fig. 322); ven- 
ter black with a pair of parallel white lines 
(Fig. 323). Secondary eyes are 0.8 diam- 
eters of anterior median eyes. Anterior me- 
dian eyes slightly less than their diameter 
apart, posterior median eyes their diam- 
eter apart. Abdomen oval, pointed behind 
(Fig. 322). Total length 8.4 mm. Carapace 
3.7 mm long, 2.8 wide. First femur 3.4 
mm; patella and tibia 4.0; metatarsus 2.7; 
tarsus 1.2. Second patella and tibia 3.7 mm; 
third 2.5; fourth 3.9. 

Diagnosis. Females are distinguished 
from similar species with similar color- 
ation by the epigynum whose median lobe 
has margins which continue laterally into 

a 

Alpaida sobradinhon. sp., female. 306, epigynum, ventral. 307, epigynum, posterior. 308, dorsal. 309, ventral. 

A. itapua n. sp., female. 310, epigynum, ventral. 311, epigynum, posterior. 312, dorsal. 

A. picchu n. sp., female. 313, epigynum, ventral. 314, epigynum, posterior. 315, dorsal. 316, ventral. 

A. sevillan. sp., female. 317, epigynum, ventral. 318, epigynum, posterior. 319, dorsal. 

A. alton. sp., female. 320, epigynum, ventral. 321, epigynum, posterior. 322, dorsal. 323, ventral. 
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Figures 324-327. A. thaxterin. sp., female. 324, epigynum, ventral. 325, epigynum, posterior. 326, dorsal. 327, ventral. 

Figures 328, 329. A. boraceian. sp., male. 328, dorsal. 329, left palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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a concave posterior edge; the posterior tip 
of the notch is in line with the posterior 
edge and in posterior view the lips are 
slightly swollen dorsally (Fig. 321). 

Alpaida thaxteri new species 
Figures 324-327; Map 4 

Holotype. Female holotype and one female paratype 
from Port of Spain, Trinidad, Lesser Antilles, 1918 
(R. Thaxter, MCZ). The species is named after the 

collector. 

Description. Female. Carapace yellow 
with black pattern on head. Chelicerae 
with anterior black patch and tip black. 
Labium, endites, sternum, black. Legs yel- 
lowish with narrow dusky rings. Dorsum 
of abdomen marked black and white (Fig. 
326); venter black with white on sides (Fig. 
327). Lateral eyes 0.8 diameter of median 
eyes. Abdomen with anterior pair of humps 
on anterior median and posterior median 
tubercle. Total length 6.0 mm. Carapace 
2.2 mm long, 1.7 wide. First femur 1.9 
mm; patella and tibia 2.3; metatarsus 1.5; 
tarsus 0.7. Second patella and tibia 1.9 mm; 
third 1.4; fourth 2.0. 

Diagnosis. Unlike A. wenzeli the mar- 
gin of the lips are parallel and the lips of 
the epigynum continue into the median 
lobe (Fig. 324). 

Alpaida boraceia new species 
Figures 328, 329; Map 4 

Holotype. Male from Boraceia, Salesopolis, 800 m, 
Est. Sao Paulo, Brazil, 21-25 Oct. 1963 (M. Oli- 
veira, P. Wygodzinsky, AMNH). The specific name 
is a noun in apposition after the locality. 

Description. Male. Carapace orange 
with brown streaks, a light orange trans- 
verse band behind eyes (Fig. 328). First 
coxae dusky, others black; legs orange, in- 
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distinctly ringed dark brown, first and sec- 
ond tibiae black. Dorsum of abdomen with 
median white line, irregular black blotches 
to side of line (Fig. 328); venter orange. 
Second tibiae thicker than first with mac- 
rosetae. Abdomen anteriorly pointed, sides 
wavy (Fig. 328). Total length 3.8 mm. Car- 
apace 2.1 mm long, 1.7 wide. First femur 
2.3 mm; patella and tibia 2.8; metatarsus 
1.6; tarsus 0.7. Second patella and tibia 2.1 
mm, third 1.3; fourth 1.8. 

Diagnosis. This male distinguished from 
others of the species group by the carapace 
markings (Fig. 328) and by the structure 
of the palpus, which has a long median 
apophysis with an extension toward the 
cymbium and a small angular terminal 
apophysis (Fig. 329). 

Alpaida iguazu new species 
Figures 330-335; Map 4 

Holotype. Female holotype and one juvenile para- 
type from Puerto Iguazu, Prov. Misiones, Argen- 
tina, Oct. 1953 (Schiapelli, Galiano, MACN no. 
3907). The specific name is a noun in apposition 

after the locality. 

Description. Female. Carapace orange 

with black pattern (Fig. 332). Labium, en- 
dites black. Sternum orange with median 
black patch. Coxae orange with dark 
marks; legs with narrow orange and black 
rings. Dorsum of abdomen with white car- 
diac mark, mottled gray and black (Fig. 
332); venter black with a pair of pig- 
mentless bands approaching each other 
posteriorly (Fig. 333). Abdomen oval 
pointed behind, with slight shoulder humps 
(Fig. 332). Total length 5.8 mm. Carapace 
2.6 mm long, 2.0 wide. First femur 2.1 
mm; patella and tibia 2.7; metatarsus 1.6; 
tarsus 0.8. Second patella and tibia 2.3 mm; 
third’ 1-6: fourth 2.5. 

=> 

Figures 330-335. Alpaida iguazu n. sp. 330-333, female. 330, epigynum, ventral. 331, epigynum, posterior. 332, dorsal. 333, 
ventral. 334-335, male. 334, dorsal. 335, left palpus. 

Figures 336-341. A. tijucan. sp. 336-339, female. 336, epigynum, ventral. 337, epigynum, posterior. 338, dorsal. 339, ventral. 
340, 341, male. 340, dorsal. 341, palpus. 

Figures 342-345. A. wenzelin. sp., female. 342, epigynum, ventral. 343, epigynum, posterior. 344, dorsal. 345, ventral. 
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334 335/ 

Figures 346, 347. A. caxias n. sp., male. 346, dorsal. 347, palpus. 

Figures 348-353. A. canoan. sp. 348-351, female. 348, epigynum, ventral. 349, epigynum, posterior. 350, dorsal. 351, ventral. 
352, 353, male. 352, dorsal. 353, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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Male. Coloration as in female but car- 
apace with less black (Fig. 334). Total 
length 5.9 mm. Carapace, 3.1 mm long, 
2.5 mm wide. First femur 3.0 mm; patella 
and tibia 3.6; metatarsus 2.1; tarsus 1.1. 
Second patella and tibia 2.9 mm; third 2.2; 
fourth 3.1. 

Note. The male was not collected with 
the female but it has a similar color pat- 
tern. The female holotype and the male 
from Misiones Prov. are described and il- 
lustrated. 

Variation. Total length of females from 
5.8 to 7.0 mm. The largest are specimens 
from Petropolis, which have a pattern as 
in this species. The venter of epigynum of 
these specimens is more like that of A. rosa 
and the posterior bulges are smaller. 

Diagnosis. Unlike similar species, the 
median end of the rim of the epigynum is 
swollen in posterior view (Fig. 331). This 
swelling is longer and narrower (Fig. 331) 
than that of A. tijuca. The median apoph- 
ysis of the palpus, unlike that of A. caxias, 
is from 5 to 7 o'clock in the circle of the 
palpus, and the basal curved prong (be- 
tween 11 and 12 o'clock) of the terminal 
apophysis is shorter (Fig. 335). 

Paratypes. BRAZIL Rio de Janeiro: Pe- 
tropolis, 22 (MNRJ). Santa Catarina: Pin- 
hal, Jan. 1948, 22 (A. Maller, AMNH). Rio 
Grande do Sul: Itauba, Arroio de Tigre, 
11 Apr. 1978, 2 (A. A. Lise, MCN 7947). 
ARGENTINA Misiones: [no locality] 1958, 

6 (R. V. Partridge, MACN 8487). 

Alpaida tijuca new species 
Figures 336-341; Map 4 

Holotype. Female holotype and one male paratype 
from Tijuca, Est. Rio de Janeiro, Brazil (M. Eu- 
genio, MNRJ no. 58146). The specific name is a 
noun in apposition after the locality. 

Description. Female. Carapace orange 
with black markings (Fig. 338). Chelicerae 
orange-yellow with median black patch. 
Labium, endites black. Sternum orange 
with black border and black central spot. 
Coxae orange-yellow; legs ringed black and 
orange. Dorsum of abdomen with black 
pattern and white pigment spots (Fig. 338); 
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venter black with two pigmentless lines 
approaching each other posteriorly. An- 
terior median eyes 0.8 their diameter apart; 
posterior median eyes 0.6 their diameter 
apart. Abdomen oval. Total length 5.9 mm. 
Carapace 2.7 mm long, 2.2 wide. First fe- 
mur 2.5 mm; patella and tibia 2.9; meta- 
tarsus 1.9; tarsus 0.9. Second patella and 
tibia 2.5 mms, third(1'7- fourth 2.5: 

Male. Coloration as in female (Fig. 340). 
Eye sizes as in female. Second tibiae with 
macrosetae. Fourth trochanters with a short 
macroseta. Total length 4.5 mm. Carapace 
2.4 mm long, 1.8 wide. First femur 1.9 
mm; patella and tibia 2.3; metatarsus 1.3; 
tarsus 0.7. Second patella and tibia 1.8 mm; 
third 1.5; fourth 2.1. 

Variation. Females vary in total length 
from 5.9 to 7.4 mm. The females from 
Petropolis have slight shoulder humps with 
the posterior hump more distinct. 

The holotype and male paratype are il- 
lustrated and described. 

Diagnosis. The female is distinguished 
from most Alpaida by the swollen median 
dorsal ends of the epigynum (Fig. 337), 
and from A. iguazu by the shorter and 
wider swellings. The male is distinguished 
by the dentate distal tooth of the terminal 
apophysis (Fig. 341). 

Paratypes. BRAZIL Rio de Janeiro: Pe- 
tropolis, 22 (MNRJ 286); [?] Faxenda da 
Castaneira, 2 (P. Peterson, ZMK). 

Alpaida wenzeli (Simon), 
new combination 

Figures 342-345; Map 4 

Araneus wenzeli Simon, 1897a: 874. Nine female, 10 
juvenile syntypes from St. Vincent Island, Lesser 
Antilles (BMNH), examined. 

Aranea wenzeli:—Roewer, 1942: 856. 

Description. Female. Head and thorax 
mostly black (Fig. 344), sides of thorax 
yellowish. Labium, sternum, endites black. 
Coxae yellowish. Legs ringed black and 
yellow. Dorsum of abdomen mostly dusky 
to black with a white cardiac mark and 
pairs of white spots, which approach each 
other posteriorly (Fig. 344). Venter black 
with a pair of white patches (Fig. 345). 



Anterior median eyes their diameter apart; 
posterior median eyes slightly less than 
their diameter apart. Abdomen with 
shoulder humps and posterior tip. Total 
length 5.2 mm. Carapace 2.1 mm long, 1.8 
wide. First femur 2.1 mm; patella and tibia 
2.5; metatarsus 1.6; tarsus 0.8. Second pa- 
tella and tibia 2.0 mm; third 1.3; fourth 
2.2. 

Diagnosis. The epigynum of A. wenzeli 
in ventral view is similar to that of A. ha- 
ligera, but A. wenzeli has wider lips in 
ventral view (Fig. 342), narrower in pos- 
terior view (Fig. 343). 

Alpaida caxias new species 
Figures 346, 347; Map 4 

Holotype. Male from Duque de Caxias, Est. Rio de 
Janeiro, Brazil, 5 Sept. 1961 (M. Alvarenga, AMNH). 
The specific name is a noun in apposition after the 
locality. 

Description. Male. Carapace orange 
with dark brown pattern. Sternum orange 
with median black streak. Coxae orange, 
legs orange with dark brown rings. Dor- 
sum of abdomen black mottled on gray 
with white cardiac mark (Fig. 346); venter 
black. Posterior median eyes 0.8; lateral 
eyes 0.6 diameter of anterior median eyes. 
Anterior median eyes slightly less than their 
diameter apart; posterior median eyes their 
diameter apart. Second tibiae slightly 
thicker than first with macrosetae. Total 
length 5.2 mm. Carapace 2.9 mm long, 2.3 
wide. First femur 2.7 mm; patella and tibia 
3.2; metatarsus 1.9; tarsus 0.9. Second pa- 
tella and tibia 2.5 mm; third 1.9; fourth 
Dee 

Diagnosis. This male differs from sim- 
ilar species by having the median apoph- 
ysis shifted toward the cymbium from 5 
to 7 o'clock on the circular palpus and 
having a heavy curved basal prong on the 
terminal apophysis (Fig. 347). 

Alpaida canoa new species 
Figures 348-353; Map 4 

Holotype. Female holotype and male and two female 
paratypes from Curumim, Capao da Canoa, Rio 
Grande do Sul, Brazil, 18 Jan. 1978 (C. J. Becker, 
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MCN no. 8128). The specific name is a noun in 

apposition after the locality. 

Description. Female. Carapace yellow- 
ish with black marks (Fig. 350). Chelicerae 
yellowish with black patch on front. La- 
bium, endites black. Sternum yellowish 
with median black patch. Coxae yellowish 
with black ring distally; legs yellowish with 
contrasting black rings. Dorsum of abdo- 
men white and black (Fig. 350); venter 
with black mark anterior to spinnerets and 
two indistinct longitudinal white lines (Fig. 
351). Posterior median eyes, anterior lat- 

eral eyes, posterior lateral eyes all 0.8 di- 
ameter of anterior median eyes. Anterior 
median eyes slightly less than one diam- 
eter apart; posterior median eyes 1.5 di- 
ameters apart. Abdomen oval, pointed be- 
hind with shoulder humps (Fig. 350). Total 
length 6.5 mm. Carapace 3.1 mm long, 2.1 
wide. First femur 2.3 mm; patella and tibia 
2.9; metatarsus 1.9; tarsus 1.1. Second pa- 
tella and tibia 2.5 mm; third 1.7; fourth 
Us Ue 

Male. Coloration as in female. Abdomen 
shorter than that of female (Fig. 352). To- 
tal length 5.9 mm. Carapace 3.2 mm long, 
2.5 wide. First femur 2.7 mm; patella and 
tibia 3.2; metatarsus 1.8; tarsus 1.0. Second 
patella and tibia 2.6 mm; third 2.0; fourth 
Dale 

Variation. Total length of females from 
6.5 to 7.2 mm, of males from 5.6 to 5.9. 
The female holotype and male paratype 
from Rio Grande do Sul are illustrated and 
described. 

Diagnosis. The female differs by having 
an angular lip in the epigynum and the 
median lobe with a seam (Fig. 348), the 
male has a small projecting median apoph- 
ysis in the palpus, the terminal apophysis 
describing a half circle (Fig. 353). 

Natural History. Specimens from Rio 
de Janeiro had the web near the ground, 
10 cm diameter, on steep shaded roadside. 

Paratypes. BRAZIL Rio de Janeiro: Pai- 
neiras on Corcovado Mtn., 30 Mar. 1983, 
?, 3 imm (H. L. Levi, MCZ). Rio Grande 
do Sul: Curumim, Capao da Canoa, 3 Nov. 
1974, 6 (C. J. Becker, MCN 2408). 



440 

Alpaida yuto new species 
Figures 354-359; Map 4 

Holotype. Female holotype and female paratype from 
Yuto, Jujuy Prov., Argentina, Nov. 1966 (M. E. 

Galiano, MACN no. 8455). The specific name is a 
noun in apposition after the locality. 

Description. Female. Carapace, ster- 
num orange. Coxae orange with dusky 
patches; legs contrastingly ringed orange 
and black. Dorsum of abdomen patterned 
(Fig. 356); sides black; venter with black 
patch surrounded by orange-white (Fig. 
357). Secondary eyes 0.8 diameter of an- 
terior median eyes. Anterior median eyes 
0.6 diameter apart, posterior median eyes 
their diameter apart. Abdomen oval, 
pointed behind. Total length 7.8 mm. Car- 
apace 3.4 mm long, 2.7 wide. First femur 
3.1 mm; patella and tibia 3.7; metatarsus 
2.5; tarsus 1.1. Second patella and tibia 3.1 
mm; third 2.1; fourth 3.4. 

Male. Coloration as in female (Fig. 358). 
Secondary eyes 0.8 diameter of anterior 
median eyes. Anterior median eyes and 
posterior medians each their diameter 
apart. Second tibia slightly thicker than 
first, with macrosetae. Fourth trochanters 
with one or two short macrosetae. Total 
length 6.4 mm. Carapace 3.1 mm long, 2.7 
wide. First femur 3.1 mm; patella and tibia 
3.8; metatarsus 2.3; tarsus 1.1. Second pa- 
tella and tibia 2.9; third 2.1; fourth 3.2. 

Variation. Total length of females from 
5.9 to 8.7 mm, of males, 6.4 to 6.8. The 
specimens from the Chaco have black 
patches on the head. 

The female holotype and male paratype 
from Jujuy Province are described and il- 
lustrated. 

Diagnosis. Females differ from those of 
A. canoa by more rounded lips in ventral 
view of the epigynum (Fig. 354) and wider 
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lips when viewed from posterior (Fig. 355). 
The males differ from those of A. canoa 
by having the embolus sickle-shaped, the 
median apophysis narrower and the edge 
of the terminal apophysis concave (Fig. 
359). 

Natural History. Kochalka (in letter) 
states that, like A. itapua, A. yuto is found 
in undisturbed forest among roots at the 
bases of trees. The small webs are a few 
inches above the ground and have a line 
going from the hub to a retreat in the 
substrate. The spider remains at the hub 
day and night and runs to the retreat when 
disturbed. 

Records. PARAGUAY Concepcién: Apa 
[Rio Apa] 1909, 2 (AMNH). Chaco: Parque 
Nac. Defensores del Chaco, 24-31 July 
1983, 22, 6 imm. (J. Kochalka, MNHNP, 
MCZ). ARGENTINA Jujuy: Yuto, El Pan- 
danaso, Oct. 1967, 6, March 1967, 2° (M. 
E. Galiano, MACN 8456, 8457). 

Alpaida weyrauchi new species 
Figures 360-363; Map 4 

Holotype. Female holotype, two female, one im- 
mature paratypes from Valle Chanchamayo, 800 
m, Peru[11°35’S, 75°19’ W, Dpto. Junin] 1 Feb. 1953 
(W. K. Weyrauch, CAS, one paratype in MCZ). 

The species is named after the collector. 

Description. Female. Carapace orange, 
head and middle of thorax black. Labium, 
endites, black. Sternum orange with me- 
dian black streak and a black border. Cox- 
ae black; legs ringed black on orange. Dor- 
sum of abdomen with cardiac mark with 
some white pigment and indistinct black 
pattern on orange (Fig. 362); venter with 
a pair of parallel light lines on black (Fig. 
363). Secondary eyes 0.8 times diameter 
of anterior median eyes. Anterior median 
eyes their diameter apart; posterior me- 

— 
Figures 354-359. Alpaida yuto n. sp. 354-357, female. 354, epigynum, ventral. 355, epigynum, posterior. 356, dorsal. 357, 
ventral. 358, 359, male. 358, dorsal. 359, left palpus. 

Figures 360-363. A. weyrauchin. sp., female. 360, epigynum, ventral. 361, epigynum, posterior. 362, dorsal. 363, ventral. 

Figures 364-366. A. deboraen. sp., female. 364, epigynum, ventral. 365, epigynum, posterior. 366, dorsal. 
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Fiqures 367-373. A. lubinae n. sp. 367-371, female. 367, epigynum, ventral. 368, epigynum, posterior. 369, 370, dorsal. 371, 
ventral. 372, 373, male. 372, dorsal. 373, palpus. 

Figures 374-375. A. yungasn. sp., male. 374, dorsal. 375, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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dian eyes slightly less than their diameter 
apart. Abdomen oval, pointed behind (Fig. 
362). Total length 7.7 mm. Carapace 3.7 
mm long, 2.9 wide. First femur 3.5 mm; 
patella and tibia 4.1; metatarsus 2.6; tarsus 
1.2. Second patella and tibia 3.6 mm; third 
2.4; fourth 3.7. 

Note. The holotype (Figs. 360-363) has 
a complete epigynum, the tip is torn off 
from two paratypes, the breaking point is 
visible in the intact epigynum. 

Variation. Total length of females from 
6.2 to 7.7 mm. 

Diagnosis. Females differ from A. de- 
borae by having the lips of the epigynum 
in a straight transverse line (Fig. 360). 

Record. PERU Junin: San Ramon, 20 
July 1965, 2 (P. Wygodzinsky, AMNH). 

Alpaida deborae new species 
Figures 364-366; Map 4 

Holotype. Female from Browns Berg, 5°N, 55°27'W, 

Brokopondo Prov., Surinam, 20 Feb. 1982, (D. Smith 

Trail, MCZ). The species is named after the col- 
lector. 

Description. Female. Carapace yellow 
white with black head and black rim 
around thorax (Fig. 366). Labium, endites, 
sternum, black. Coxae, yellow-white; legs 
yellow white with black rings. Dorsum of 
abdomen with black chevrons and anterior 
median white line (Fig. 366); venter black. 
Abdomen with three pairs lateral humps. 
Total length 4.5 mm. Carapace 2.1 mm 
long, 1.5 wide. First femur 1.7 mm; patella 
and tibia 2.2; metatarsus 1.3; tarsus 0.8. 
Second patella and tibia 1.9 mm; third 1.2; 
fourth 2.0. 
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Note. A specimen of this species from 
Uassa [Uaca, Amapa, Brazil] was in the 
PAN collection marked Singa guianensis 
Tacz. However, the description of Singa 
guianensis does not fit the specimen so 

labeled. 
Variation. All specimens measured 4.5 

mm total length. 
The holotype is described and illustrat- 

ed. 
Diagnosis. Females differ from those of 

A. weyrauchi by having the lips of the 
epigynum angled as a roof (Fig. 364) and 
having two sclerotized circles in posterior 
view (Fig. 365). As in A. weyrauchi the 
lobe has a seam where it tears off. 

Paratypes. SURINAM Brokopondo: 
Browns Berg, 5°N, 55°27’ W, 20 Feb. 1982, 
@ (D: Smith Trail, MCZ). FRENCH 
GUIANA St. Laurent de Maroni, 2 (K. Jel- 
ski, PAN). BRAZIL Pard: Belem, Mocam- 
bo, Aug. 1970, 2° (M. E. Galiano, MACN 
8495). 

Alpaida lubinae new species 
Figures 367-373; Map 4 

Holotype. Female from Rancho Grande, Prov. Ara- 
gua, Venezuela, June 1974 (Y. Lubin YDB 6,7,9, 

MCZ). The species is named after the collector. 

Description. Female. Carapace orange 
yellow with black marks (Fig. 369). La- 
bium, endites, black. Sternum yellowish 
with median black patch. Legs yellowish- 
white with narrow, black rings. Dorsum 
of abdomen mottled black with a white 
cardiac mark framed black (Fig. 369); sides 
black; venter with black square mark, light 

aS 

Figures 376-378. Alpaida erythrothorax (Taczanowski), female. 376, epigynum, ventral. 377, epigynum, posterior. 378, dorsal. 

Figures 379, 380. A. veran. sp., male. 379, dorsal. 380, left palpus. 

Figures 381-385. A. trilineata (Taczanowski). 381-383, female. 381, epigynum, ventral. 382, epigynum, posterior. 383, dorsal. 
384, 385, male. 384, dorsal. 385, palpus. 

Figures 386-391. 
390, 391, male. 390, dorsal. 391, palpus. 

A. itauban. sp. 386-389, female. 386, epigynum, ventral. 387, epigynum, posterior. 388, dorsal. 389, ventral. 

Figures 392-397. A. antonion. sp. 392-395, female. 392, epigynum, ventral. 393, epigynum, posterior. 394, dorsal. 395, ventral. 
396, 397, male. 396, dorsal. 397, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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on each side (Fig. 371). Abdomen of ho- 
lotype has pairs of bulges on sides and is 
posteriorly pointed (Fig. 369). Total length 
5.0 mm. Carapace 2.2 mm long, 1.9 wide. 
First femur 2.1 mm; patella and tibia 2.6; 

metatarsus 1.7; tarsus 0.9. Second patella 
and tibia 2.1 mm; third 1.4; fourth 2.3. 

Male. Coloration as in female (Fig. 372). 
Eyes as in female. Second tibiae slightly 
thicker than first with macrosetae. Total 
length 4.1 mm. Carapace 2.3 mm long, 1.8 
wide. First femur 2.2 mm; patella and tibia 
2.7; metatarsus 1.5; tarsus 0.7. Second pa- 
tella and tibia 1.9 mm; third 1.4; fourth 
2.0): 

Variation. Total length of females from 
4.5 to 5.6 mm, males from 3.6 to 4.5. The 

abdomen of females may be oval with slight 
shoulder humps and pointed behind (Fig. 
370) or when emaciated as in Figure 369. 

The holotype is described and illustrat- 
ed. 

Diagnosis. Females distinguished by the 
median lobe of the epigynum, which is set 
off with parallel sides (Fig. 367) and has 
swollen lips. The median apophysis of the 
palpus projects to the side and the terminal 
apophysis is subtriangular (Fig. 373). 

Paratypes. VENEZUELA Merida: 
Merida, July 1974, 29 (A. L. Edgar, MCZ). 
Aragua: Rancho Grande, many 98, 4é 
(AMNH, MACN 8469, MCZ). 

Alpaida yungas new species 
Figures 374, 375; Map 4 

Holotype. Male from Chulumani, 1,700 m, Yungas, 
Dpto. La Paz, Bolivia, 17-25 Dec. 1955 (L. Pena, 
IRSNB). The specific name is a noun in apposition 
after the locality. 

Description. Male. Carapace yellow. 
Sternum, endites black. Coxae, legs yellow, 
distal articles brown. Dorsum of abdomen 
with median white band, sides yellowish 
with two black bands on each side (Fig. 
374); venter black with an indistinct light 
longitudinal line on each side surrounding 
spinnerets posteriorly. Anterior median 

eyes slightly less than their diameter apart; 
posterior medians their diameter apart. 
Second tibiae slightly thicker than first. 
Total length 3.4 mm. Carapace 1.7 mm 
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long, 1.5 wide. First femur 1.8 mm; patella 
and tibia 1.9; metatarsus 1.3; tarsus 0.6. 
Second patella and tibia 1.5 mm; third 0.9; 
fourth 1.4. 

Diagnosis. This male differs from others 
by the short, stubby embolus, the long 
curved median apophysis with parallel 
sides, the heavy basal prong of the terminal 
apophysis, and the large conductor of the 
palpus (Fig. 375). 

Alpaida erythrothorax (Taczanowski), 
new combination 

Figures 376-378; Map 4 

Singa erythrothorax Taczanowski, 1873: 126. Female 
lectotype, 2 male and 1| juvenile paralectotypes from 
Cayenne, French Guiana (PAN), examined. The 

male paralectotypes are A. leucogramma. Roewer, 
1942: 877. 

Araneus erythrothorax:—Bonnet, 1955: 501. 

Description. Female. Carapace orange. 
Sternum with white pigment. Coxae light 
orange, legs gray, first femora light on sides. 
Dorsum of abdomen with uneven gray 
pigment and a median longitudinal white 
band, and a white longitudinal band on 
each side (Fig. 378); venter between epig- 
ynum and spinnerets with a black spot in 
center and white pigment on each side; 
white pigment continuous with pigment 
posterior to spinnerets underneath over- 
hang. Posterior median eyes about 1.4 di- 
ameters of anterior medians, laterals about 
0.8 diameter. Anterior medians less than 
their diameter apart, posterior medians 
more than their diameter apart. Fourth 
legs slightly longer than first. Total length 
5.8 mm. Carapace 2.4 mm long, 2.3 wide. 
First patella and tibia 2.4 mm; second 2.2; 
third 1.6. Fourth femur 2.1 mm; patella 
and tibia 2.4; metatarsus 1.6; tarsus 0.9. 

Diagnosis. Unlike that of A. trilineata, 
the median notch is more than twice its 
diameter from the posterior margin of the 
epigynum (Fig. 376). 

Alpaida vera new species 
Figures 379, 380; Map 4 

Holotype. Male from Vila Vera, 55°30'W, 12°46’S, 
Mato Grosso, Brazil, Oct. 1973 (M. Alvarenga, 

AMNH). The specific name is a noun in apposition 
after the locality. 



Description. Male. Carapace orange 
with median brown band; band branches 
and fades anteriorly on head. Sternum or- 
ange with median dark mark. Coxae or- 
ange; legs ringed contrasting brown on or- 
ange. Dorsum of abdomen with white 
cardiac mark, black shoulder patches and 
black posterior tip, and black pattern on 
dusky orange (Fig. 379); venter black, or- 
ange longitudinal band on each side. Me- 
dian eyes slightly less than their diameter 
apart. Second tibiae the same thickness as 
first. Fourth trochanters with two small 
macrosetae. Abdomen oval with shoulder 
humps and posterior tip. Total length 4.5 
mm. Carapace 2.4 mm long, 1.9 wide. First 
femur 2.2 mm; patella and tibia 2.6; meta- 
tarsus 1.7; tarsus 0.8. Second patella and 
tibia 21 mm: third 1.5; fourth 2.2. 

Diagnosis. The projecting terminal 
apophysis of the palpus with five fingers 
(Fig. 380) separates this species from sim- 
ilar species. 

Alpaida trilineata (Taczanowski), 
new combination 

Figures 381-385; Map 4 

Epeira trilineata Taczanowski, 1878: 162, pl. 2, fig. 
13, 2. Female lectotype and one female paralec- 
totype here designated from Amable Maria [640 
m, Dpto. Junin, prov. Tarma], Peru (PAN), ex- 
amined. 

Aranea trisignata Roewer, 1942: 854. New name for 
Epeira trilineata Taczanowski, 1878, thought 

preoccupied by Aranea trilineata Linnaeus, 1767. 
NEW SYNONYM Y. 

Araneus trilineatus:—Bonnet, 1955: 618. 

Description. Female. Carapace yellow- 
white with a longitudinal black band which 
covers head. Distal half of chelicerae black. 
Sternum, coxae yellow-white. Legs ringed. 
Dorsum of abdomen with black and white 
pattern (Fig. 383); sides black; venter yel- 
low-white with black marks between epig- 
ynum and spinnerets, and some white pig- 
ment spots on each side of the median 
black area. Posterior median eyes 1.2 di- 
ameters; laterals 0.8 diameter of anterior 
median eyes. Abdomen pointed behind 
(Fig. 383). Fourth legs longer than first. 
Total length 4.3 mm. Carapace 1.8 mm 
long, 1.5 wide. First patella and tibia 2.1 
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mm; second 1.7; third 1.4. Fourth femur 
1.6 mm; patella and tibia 2.1; metatarsus 
2.0; tarsus 0.6. 

Male. Coloration and eye sizes as in fe- 
male (Fig. 384), except first three pairs of 
coxae black. Second tibiae as thick as first 
and with macrosetae. Abdomen oval, 
pointed behind, with distinct shoulder 
humps. Total length 4.5 mm. Carapace 2.1 
mm long, 1.6 wide. First femur 1.9 mm; 
patella and tibia 2.2; metatarsus 1.2; tarsus 
0.6. Second patella and tibia 1.7; third 1.4; 
fourth 2.1. 

Note. The paralectotype is much lighter 
in color; it seems to be the same species as 
the lectotype. 

Diagnosis. Females are distinguished 
from those of A. erythrothorax and A. 
itauba by the wide notch of the epigynum, 
which lies a distance equal to its width 
from the posterior edge (Fig. 381). The 
males are distinguished from those of A. 
itauba by a longer median apophysis in 
the palpus, a “horizontally” curved basal 
prong of the terminal apophysis, and a 
distal frayed edge (Fig. 385). 

Record. PERU Junin: San Ramon, 20- 
27 July 1965, 8, (P. B. Wygodzinsky, 
AMNH). 

Alpaida itauba new species 
Figures 386-391; Map 4 

Holotype. Female from Itatba, Arroio do Tigre, Rio 
Grande do Sul, Brazil, 10 April 1978 (C. J. Becker, 
MCN no. 7909). The specific name is a noun in 

apposition after the locality. 

Description. Female. Carapace black, 
sides yellowish. Chelicerae, labium, en- 
dites black. Sternum yellowish with white 
pigment spots. Legs yellowish with narrow 
black rings; coxae black, fourth mostly yel- 
lowish. Dorsum of abdomen with white 
cardiac mark, black marks, posterior black 
(Fig. 388); venter marked black on yellow- 

ish (Fig. 389); spinnerets black. Anterior 
median eyes, lateral eyes, subequal; pos- 
terior median eyes 1.4 diameters of the 
others. Anterior median eyes, posterior 
median eyes slightly more than their di- 
ameters apart. Fourth legs longer than first. 
Abdomen pointed behind. Total length 5.8 
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mm. Carapace 1.9 mm long, 1.5 wide. First 
femur 1.5 mm; patella and tibia 1.9; meta- 
tarsus 1.3; tarsus 0.7. Second patella and 
tibia 1.7 mm; third 1.4; fourth 2.1. 

Male. Coloration as in female (Fig. 390); 
venter of abdomen mostly light colored. 
Total length 3.9 mm. Carapace 1.9 mm 
long, 1.5 wide. First femur 1.9 mm; patella 
and tibia 2.1; metatarsus 1.4; tarsus 0.7. 
Second patella and tibia 1.5 mm; third 1.8; 
fourth 2.0. 

Variation. Females vary in total length 
from 4.7 to 5.8 mm. 

The female holotype and a male from 
Rio Grande do Sul (MCN) are described 
and illustrated. 

Diagnosis. Females distinguished from 
those of A. erythrothorax by the black head 
and the larger, rounded sides of the epig- 
ynum (Fig. 386). Males distinguished from 
others by the shorter median apophysis and 
the “vertical” curved, basal prong and un- 
divided distal margin of the terminal 
apophysis (Fig. 391). 

Paratypes. BRAZIL Sdo Paulo: Pira- 
cununga, 16 May 1940, 2 (Schubart, MZSP 
6467); Morro do Serrote, Juguia, 16 Nov. 
1952, 2 (Schubart, MZSP 4980). Rio Grande 
do Sul: Itauba, Arroio de Tigre, 6 Apr. 
1978, 2 (E. M. Buckup, MCN 7830); 8 Apr. 
1978, 6 (H. Bischoff, MCN 7871). AR- 

GENTINA Salta: Vada Hondo, Oran, Mar. 
1967, 6 (M. E. Galiano, MACN 8459). 

Alpaida antonio new species 
Figures 392-397; Map 4 

Holotype. Female from Fazenda Santo Antonio, Uru- 
cuca, Bahia, Brazil, 27 Nov. 1977 (J. S. Santos, MCN 
no. 11012). The specific name is a noun in appo- 
sition after the locality. 

Description. Female. Carapace orange 
with black marks. Labium, chelicerae, en- 
dites black. Sternum light orange. Coxae 
dusky black; legs light orange with black 
rings. Dorsum of abdomen dark with in- 
distinct folium (Fig. 394); venter with a 
pair of white marks on dark background 
(Fig. 395). Anterior median eyes and pos- 
terior median eyes each slightly less than 
their diameter apart. Abdomen with some 
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hairs, lightly sclerotized shoulder humps, 
and posterior point (Fig. 394). Total length 
6.4 mm. Carapace 2.8 mm long, 2.1 wide. 
First femur 2.7 mm; patella and tibia 3.1; 
metatarsus 2.0; tarsus 0.9. Second patella 
and tibia 2.6 mm; third 1.8; fourth 2.8. 

Male. Coloration as in female (Fig. 396), 
except sternum with median black line. 
Anterior median eyes 0.6 their diameter 
apart; posterior median eyes 0.8 their di- 
ameter apart. Second tibiae thicker than 
first with macrosetae. Total length 5.0 mm. 
Carapace 2.9 mm long, 2.3 wide. First fe- 
mur 2.9 mm; patella and tibia 3.4; meta- 
tarsus 2.0; tarsus 1.0. Second patella and 
tibia 2.5 mm; third 2.0; fourth 2.9. 

Note. Males and females were matched 
because of color and size. The female ho- 
lotype and a male from Canindé (AMNH) 
are described and illustrated. 

Variation. Total length of females var- 
ies from 5.9 to 6.4 mm, males from 4.7 to 
0.6. 

Diagnosis. Females differ from those of 
A. itauba by having the posterior tip of 
the notch in line with the posterior margin 
of the epigynum and the anterior margins 
of the lips on each side parallel with the 
posterior margins (Fig. 392), and the pos- 
terior median plate narrower (Fig. 393). 
Males differ from similar species in having 
a tooth instead of the basal prong on the 
terminal apophysis in the palpus and hav- 
ing the terminal apophysis’ distal and 
drawn out and bent “forward” (Fig. 397). 

Paratypes. GUYANA Bartica Distr.: 
Kartabo, Nov. 1920, 6 (AMNH). BRAZIL 

Parad: 59 km E of Canindé, May 1963, é 
(B. Malkin, AMNH); Canindé, Rio Gurupi, 
17 Dec. 1964, 2 (B. Malkin, AMNH). Ba- 
hia: Fazenda Matiapa, Camaca, 16 Oct. 
1979, 2 (J. S. Santos, MCN 10861). Espirito 
Santo: Rio Sao José, 24 Sept. 1942, 6 (H. 
Soares, MZSP 8031). 

Alpaida niveosagillata (Mello-Leitao) 
Figures 398-403; Map 4 

Singa niveosagillata Mello-Leitao, 1941a: 260, fig. 1, 
2. Female holotype from Sasaima, [Dpto. Cundi- 
namarca] Colombia (MNRJ), examined. 



Alpaida niveosagillata:—Brignoli, 1983: 256. Eber- 
hard, 1986, 73, fig. 4.2h (web). 

Description. Female. Carapace yellow- 
white with dark marks; labium, endites, 
and sternum black; coxae yellow-white 
with a black patch; legs with black and 
yellowish rings of equal width. Dorsum of 
abdomen black and gray with anterior me- 
dian and lateral white marks (Fig. 400); 
venter black with a pair of white patches, 
also, a white spot on each side of the spin- 
nerets (Fig. 401). Abdomen oval with a 
posterior tubercle (Fig. 400). Total length 
5.0 mm. Carapace 2.2 mm long, 1.7 wide. 
First femur 1.5 mm; patella and tibia 2.3; 
metatarsus 1.3; tarsus 0.5. Second patella 
and tibia 1.8 mm; third 1.1; fourth 2.0. 

Male. Coloration as in female (Fig. 402). 
Total length 3.5 mm. Carapace 1.8 mm 
long, 1.5 wide. First femur 1.8 mm; patella 
and tibia 2.3; metatarsus 1.1; tarsus 0.8. 
Second patella and tibia 1.7 mm; third 1.2; 
fourth 1.8. 

Note. Female and male have not been 
collected together but are matched be- 
cause of similar markings. 

Variation. Total length of females from 
5.0 to 6.5 mm, of males from 3.5 to 4.2. 
A female from Dpto. Valle (MCZ) and 
male from Dpto. Cauca (MCZ) are de- 
scribed and illustrated. 

Diagnosis. Females can be distin- 
guished from all other Alpaida by the 
strongly curved lips in ventral view of the 
epigynum. The lips are parallel in the mid- 
line (Fig. 398). The male palpus has a 
sword-shaped embolus, a median apoph- 
ysis with a large pointed lobe and a com- 
plexly folded terminal apophysis (Fig. 403). 

Natural History. The web has been il- 
lustrated by Eberhard (1986). 

Records. COLOMBIA Valle: 50 km S$ 
of Buenaventura, 50 m, Mar. 1973, imm., 
9 (W. Eberhard 1-504, MCZ); Lago Cali- 
ma, between Buga and Loboguerrero, Sept. 
1973, 2 (W. Eberhard, MCZ). Cauca: Pa- 
cific coastal plain, NW of Guapi, Jan. 1973, 
6 (W. Eberhard, MCZ). ECUADOR Pi- 
chincha: 35 km NW of Santo Domingo de 
los Colorados, 6 (A. M. Nadler, AMNH). 
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El Oro: Buena Vista, 25 km SE Machala, 
2 (R. Walls, CAS). 

Alpaida rossi new species 
Figures 404-407; Map 4 

Holotype. Female from Monz6n Valley, Tingo Maria, 
Dpto. Huanuco, Peru, 10 Noy. 1954 (E. I. Schlinger 

and E. S. Ross, CAS). This species is named after 
the collector. 

Description. Female. Carapace orange 
with black marks. Sternum dark brown. 
Coxae orange; legs orange with narrow 
black rings. Dorsum of abdomen with 
white cardiac mark on mottled brown-to- 
black (Fig. 406); venter black with white 
pigment in light area on each side (Fig. 
407). Abdomen with distinct shoulder 
humps, slight humps on sides, and poste- 
rior pointed tip (Fig. 406). Total length 5.9 
mm. Carapace 2.6 mm long, 2.0 wide. First 
femur 2.3 mm; patella and tibia 2.7; meta- 
tarsus 1.8; tarsus 0.9. Second patella and 
tibia 2.4 mm; third 1.7; fourth 2.5. 

Variation. Total length of females var- 
ies from 5.9 to 6.7 mm. 

The holotype is described and illustrat- 
ed. 

Diagnosis. The median lobe of the epig- 
ynum, unlike others, is constricted at its 
base and the lips are swollen toward the 
median (Fig. 404). 

Paratypes. PERU Hudnuco: Tingo 
Maria, 8 Oct. 1946, 2 (J. C. Pallister, 
AMNH). Ucayali: Colonia Calleria, Rio 
Calleria, 15 km from Ucayali, Oct. 1961, 
2 (B. Malkin, AMNH). 

Alpaida boa new species 
Figures 408, 409; Map 4 

Holotype. Male from Fonte Boa, Amazonas, Brazil, 
Sept. 1975 (M. Oliveira, AMNH). The specific name 
is a noun in apposition after the locality. 

Note. The holotype is in poor physical 
condition. 

Description. Male. Carapace orange 
with head, middle of thorax, and edge of 
thorax black. Labium, sternum, endites 
black. Coxae orange; proximal half of fem- 
ora orange, distal black, distal articles con- 
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trastingly ringed black on orange. Dorsum 
of abdomen with white cardiac mark and 
indistinct mottled black folium on dusky 
orange (Fig. 408); venter black, sides 
dusky orange. Anterior median eyes slight- 
ly more than their diameter apart; poste- 
rior median eyes their diameter apart. Sec- 
ond tibiae same diameter as first with 
macrosetae. Total length 3.5 mm. Cara- 
pace 1.8 mm long, 1.5 wide. First femur 
1.8 mm; patella and tibia 2.1; metatarsus 
1.4; tarsus 0.7. Second patella and tibia 1.8 
mm; third 1.2; fourth 2.0. 

Diagnosis. This male differs from others 
by the long embolus, lobed median apoph- 
ysis and large tegulum in the palpus (Fig. 
409). 

Alpaida negro new species 
Figures 410-414; Map 4 

Holotype. Female from Rio Negro, Est. Parana, Bra- 
zil (Z. Rolas, MNRJ no. 58419). The specific name 

is a noun in apposition after the locality. 

Description. Female. Carapace black, 
orange only on sides of thorax (Fig. 412). 
Labium, endites black; chelicerae black, 

dark orange distally. Sternum orange with 
black border and median black mark. Cox- 
ae black, fourth with yellow; legs ringed 
black and orange, black bands wider than 
orange. Dorsum of abdomen black and 
white (Fig. 412); venter black with a pair 
of white marks. Posterior median eyes 0.8 
diameter of anterior medians; lateral eyes 
0.7 diameter. Anterior median eyes 0.7 
their diameter apart; posterior median eyes 
their diameter apart. Abdomen oval, 
pointed behind. Total length 7.9 mm. Car- 
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apace 3.1 mm long, 2.4 wide. First femur 
2.8 mm; patella and tibia 3.6; metatarsus 
2.3; tarsus 1.0. Second patella and tibia 2.9 
mm; third 2.0; fourth 3.1. 

Male. Coloration as in female. Eye sizes 
as in female. Anterior median eyes and 
posterior median eyes each 0.6 times their 
diameter apart. Second tibiae thicker than 
first, with a few macrosetae. Total length 
7.8 mm. Carapace 4.1 mm long, 3.4 wide. 
First femur 4.1 mm; patella and tibia 5.1; 
metatarsus 2.9; tarsus 1.3. Second patella 
and tibia 3.9 mm; third 3.0; fourth 4.5. 

Note. Males are larger than females. 
Diagnosis. Females are distinguished 

from A. moata by a more rounded lobe 
on the epigynum (Fig. 410) and a trans- 
verse groove on the median plate (Fig. 
411). Males distinguished by a wider me- 
dian apophysis, a more slender embolus, 
and the unique folds of the terminal 
apophysis (Fig. 414). The heads of A. ne- 
gro are black, those of A. moata orange. 

Paratypes. BRAZIL Mato Grosso: [no 
locality] Oct. 1976, 2, 26 (M. Alvarenga, 
AMNH). 

Alpaida moata (Chamberlin and lIvie), 
new combination 

Plate 2; Figures 415-420; Map 4 

Araneus moatus Chamberlin and Ivie, 1936: 47, pl. 
14, fig. 125. 2. Female holotype from Barro Colo- 
rado Island, Panama (AMNH) examined. Bonnet, 

1955: 545. 

Aranea moata:—Roewer, 1942: 847. 

Description. Female. Carapace, light 
orange, area of median eyes black. Che- 
licera, orange proximally, black distally. 

— 

Figures 398-403. Alpaida niveosagillata (Mello-Leitao). 398-401, female. 398, epigynum, ventral. 399, epigynum, posterior. 
400, dorsal. 401, ventral. 402, 403, male. 402, dorsal. 403, left palpus. 

Figures 404-407. A. rossin. sp., female. 404, epigynum, ventral. 405, epigynum, posterior. 406, dorsal. 407, ventral. 

Figures 408, 409. A. boan. sp., male. 408, dorsal. 409, palpus. 

Figures 410-414. A. negron. sp., 410-412, female. 410, epigynum, ventral. 411, epigynum, posterior. 412, dorsal. 413-414, 

male. 413, dorsal. 414, palpus. 

Figures 415-420. A. moata (Chamberlin and Ivie). 415-418, female. 415, epigynum, ventral. 416, epigynum, posterior. 417, 
dorsal. 418, ventral. 419, 420, male. 419, dorsal. 420, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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Sternum, orange with small, median black 
streak; coxae, orange; legs, black. Dorsum 
of abdomen, black with anterior median 
light mark and paired indistinct white 
patches (Fig. 417); venter, black; book lung 
covers, brown. Abdomen oval, pointed 
posteriorly above spinnerets (Fig. 417). 
Total length 6.2 mm. Carapace 3.1 mm 
long, 2.1 wide. First femur 2.9 mm; patella 
and tibia 3.5; metatarsus 2.2; tarsus 1.1. 
Second patella and tibia 2.9 mm; third 2.0; 
fourth 3.1. 

Male. Coloration as in female (Fig. 419). 
Total length 4.8 mm. Carapace 2.7 mm 
long, 2.1 wide. First femur 2.5 mm; patella 
and tibia 3.1; metatarsus 1.8; tarsus 1.0. 
Second patella and tibia 2.3 mm; third 1.7; 
fourth 2.6. 

Variation. Total length of females from 
6.1 to 6.9 mm, males from 4.5 to 5.1. Fe- 
males from Colombia have the head and 
coxae black, the sternum orange with a 
black patch and a pair of white spots on 
the venter of the abdomen. 

A male and female from Gamboa, Pan- 
ama (MCZ) are described and illustrated. 

Diagnosis. Unlike A. negro, the epigy- 
num has a more pointed median lobe (Fig. 
415) and a dorsoventral median ridge on 
the posterior median plate (Fig. 416). The 
male differs by having a narrower median 
apophysis, a round hump on the edge of 
the tegulum and a distal finger on the ter- 
minal apophysis (Fig. 420). The species is 
smaller than the sympatric A. acuta. 

Records. PANAMA Bocas del Toro: Rio 
Changuinola, Corriente Grande, 13-17 
Mar. 1980, 2 (R. Ibanez, MCZ). Panaméd: 
El Valle, July 1986, 6 (AMC); Gamboa, 
July 1981, 3, @ (W. Eberhard 2215, MCZ): 
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Barro Colorado Island, Lago Gatun, com- 
mon (MCZ):; Forest Reserve, 1939, 8, 25 

July 1954, 4 (A. M. Chickering, MCZ). CO- 
LOMBIA Valle: Cisneros, Apr. 1976, 2 (W. 
Eberhard 1086, MCZ); Anchicaya, Oct. 
1975, 2 (W. Eberhard 983, MCZ), 26 Oct. 

1969, 6 (W. Eberhard I-75, MCZ), Nov. 
1973, 6, 2 (W. Eberhard, MCZ); 1975, 8, 

(W. Eberhard, MCZ). 

Alpaida acuta (Keyserling), 
new combination 

Plate 2; Figures 421-426; Map 4 

Epeira acuta Keyserling, 1865: 816, pl. 18, fig. 13, 
14, 2. Female holotype from New Granada [Spanish 
colony of Panama and Colombia] (BMNH), ex- 

amined. Keyserling, 1893: 228, pl. 11, fig. 169, 2. 
Epeira rhodomelas Taczanowski, 1878: 147, pl. 1, fig. 

3, 2. Numerous syntypes from wasp nests from 

Amable Maria, Montana de Vitoc, [Dpto. Junin] 
Peru (PAN), examined. NEW SYNONYMY. 

Aranea acuta:—Roewer, 1942: 836. 
Aranea rhodomelas:—Roewer, 1942: 851. 
Araneus acutus:—Bonnet, 1955: 420. 
Araneus rhodomelas:—Bonnet, 1955: 586. 

Note: Keyserling’s single specimen has 
an all orange carapace. 

Description. Female from Colombia. 
Carapace black, sides and posterior of car- 
apace orange. Chelicerae, labium, endites 
black. Sternum orange. Legs black except 
coxae, trochanter and proximal ends of 
femora orange. Abdomen black with me- 
dian ventral white spot (Fig. 424). Abdo- 
men oval, pointed behind, with small an- 
terior median hump (Fig. 423). Total 
length 9.4 mm. Carapace 3.5 long, 2.8 
wide. First femur 2.6 mm; patella and tibia 
3.1; metatarsus 1.9; tarsus 0.9. Second pa- 
tella and tibia 2.8 mm; third 1.9; fourth 
Dane 

= 

Figures 421-426. Alpaida acuta (Keyserling). 421-424, female. 421, epigynum, ventral. 422, epigynum, posterior. 423, dorsal. 

424, ventral. 425, 426, male. 425, dorsal. 426, left palpus. 

Figures 427-434. A. septemmammata (O. P.-Cambridge). 427-432, female. 427, epigynum, ventral. 428, epigynum, posterior. 
429, 430, dorsal. 431, 432, ventral. 429, 431, (Dpt. Valle, Colombia). 430, 432, (Costa Rica). 433, 434, male. 433, dorsal. 434, 

palpus. 

Figures 435-439. A. graphica (O.P.-Cambridge). 435-437, female. 435, epigynum, ventral. 436, epigynum, posterior. 437, 
dorsal. 438, 439, male. 438, dorsal. 439, palpus. 
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Figures 440-445. A. urucuca n. sp. 440-443, female. 440, epigynum, ventral. 441, epigynum, posterior. 442, dorsal. 443, 
ventral. 444, 445, male. 444, dorsal. 445, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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Male from Colombia. Coloration as in 
female (Fig. 425). Structure as in female, 
except second tibiae thicker than first and 
with microsetae. Total length 7.4 mm. 
Carapace 3.4 long, 2.7 wide. First femur 
2.7 mm; patella and tibia 3.4; metatarsus 
2.0; tarsus 0.9. Second patella and tibia 2.7 
mm; third 1.8; fourth 2.6. 

Variation. Total length of females 9.0 
to 12.5 mm, males 5.8 to 7.7. Panamanian 
specimens are the smallest, have yellow 
heads, and may lack the light ventral spot. 

A female and a male from Puerto Lo- 
pez, Colombia, are described and _illus- 
trated. 

Diagnosis. Most specimens can be sep- 
arated by the coloration, the black head 
(Fig. 423) and white ventral spot on the 
abdomen (Fig. 424), and the large size. 
Females can be separated from those of 
A. septemmammata by the straight an- 
terior edge of the lip of the epigynum (Fig. 
421); males by the larger median apoph- 
ysis and straight basal prong of the ter- 
minal apophysis of the palpus (Fig. 426). 

Natural History and Distribution. The 
web (Plate 2) was made on a recently felled 
tree trunk; others on the same trunk had 
almost no mesh near the orb. The species 
is found in wet lowland forest from Pan- 
ama to northern Argentina (Map 4). 

Records. PANAMA Panama: Canal area 
(common) (AMNH, MCZ). COLOMBIA 
Magdalena: Rio Cordua, Sierra Madre de 
Santa Marta, 750 m (MNHNP); San Pablo, 
San Pedro, 670 m (MNHNP). Santander: 
Rio Opon, 1,000 m (AMNH); Rio Suarez, 
800-1,000 m (AMNH, MCZ). Boyacd: Rio 

Upia, 850-950 (AMNH); Muzo (MCZ). 

Meta: 15 km SW Puerto Lopez, 200 m 
(MCZ). ECUADOR Napo: Limoncocha, 
240 m (MCZ, MECN). Pastaza: 11 km W 
Mera (CAS). Morona-Santiago: nr. Gen- 
eral Plaza (Limon) (MCZ). PERU Loreto: 
Boqueron, 470 m (AMNH). San Martin: 
Hara, 32 km SE Moyobamba (AMNH). 
Hudnuco: Tingo Maria, 670 m (AMNH); 
69 km E Tingo Maria (CAS); Cord Azul, 
1,400 m (AMNH). Cuzco: Chanchosmayo 
Valley (AMNH). BRAZIL Amazonas: 
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Manaus (MCZ). BOLIVIA Santa Cruz: 
Sara (MCZ). Cochabamba: Chapare, Rio 
Chipiriri (IRSNB). ARGENTINA Mi- 

siones: Puerto Victoria (MNRJ). 

Alpaida septemmammata 
(O. P.-Cambridge), 
new combination 

Figures 427-434; Map 4 

Epeira septemmammata O. P.-Cambridge, 1889: 42, 
pl. 7, fig. 6, 2. Fifteen specimens from Teapa, Mex- 

ico (BMNH) examined, but type recorded as com- 
ing from Choctum, Guatemala, not located. Key- 
serling, 1892: 89. pl. 4, fig. 67, 9. 

Aranea septemmammata:—F. P.-Cambridge, 1904: 
514, pl. 49, fig. 15, 9. Roewer, 1942: 852. 

Araneus septemammatus:—Bonnet, 1955: 593. 

Description. Female from Colombia. 
Carapace orange-yellow and brownish 
black. Chelicerae dark brown. Labium, 
endites black; sternum orange. Coxae 
black; legs black with yellow patches or 
rings. Dorsum of abdomen brownish black 
with indistinct pattern (Fig. 429); venter 
with one pair of white patches (Fig. 431). 
Abdomen with seven humps, covered by 
short hair (Fig. 429). Total length 7.4 mm. 
Carapace, 3.5 mm long, 2.9 wide. First 
femur 3.4 mm; patella and tibia 4.4, meta- 
tarsus 2.7; tarsus 1.1. Second patella and 
tibia 3.5 mm; third 2.5; fourth 3.5. 

Male from Belize. Coloration as in fe- 
male, but abdomen with more distinct pat- 
tern (Fig. 433); legs ringed. Second tibiae 
thicker than others. Abdomen with three 
pairs of lateral humps, anterior pair most 
dorsal. Total length 5.2 mm. Carapace, 2.5 
mm long, 2.0 wide. First femur 2.2 mm; 
patella and tibia 2.5; metatarsus 1.5; tarsus 
0.7. Second patella and tibia 2.0 mm; third 
I-52 fourth. 2-3. 

Note. The sexes have been matched be- 
cause of coloration and abdomen shape. 

Variation. Total length of females from 
4.9 to 8.1 mm, males from 3.6 to 5.5. The 
largest come from Argentina. Females may 
have pairs of large tubercles on the sides 
of the abdomen (Fig. 429), or may just 
have shoulder humps (Fig. 430). Some 
specimens have light coxae. Argentine fe- 



males had only one pair of shoulder humps 
and the median apophysis of the palpus 
was proportionally slightly larger. 

Figures 427 to 429 and the description 
are made from a female from Cali, Co- 
lombia (MCZ). The male illustrated and 
described came from Belize (MCZ). 

Diagnosis. The posterior edge of the 
epigynum is nearly straight and has swol- 
len lips, most pronounced on the sides (Fig. 
427): the posterior median plate is oval 
(Fig. 428). The basal prong of the terminal 
apophysis on the palpus is pointed, with 
the distal lobe hanging over; the tegulum 
has a small lateral tubercle and the median 
apophysis is small (Fig. 434). The head is 
black, the sternum orange. While these 
characters separate the species from others 
in the northern part of the range, sepa- 
ration becomes difficult in South America 
with many similar species. 

Records. MEXICO Veracruz: 0.5 km N 
of Sontecomapan, 21 Aug. 1967, 2 (R. E. 
Leech, REL). Chiapas: Las Ruinas Pa- 

lenque, July 1948, 2 (C. Goodnight, 
AMNH). BELIZE 80 km S of Stann Creek, 
2 June 1975, 6 (W. Sedgwick, MCZ). COS- 
TA RICA Puntarenas: Reserva Biologica 
Carara nr. Tarcoles, 28 July 1983, 2 (H., L. 
Levi, W. Eberhard, MCZ); Corcovado-Si- 
rena, Feb. 1984, 4, Mar. 1984, 42 (W. Eber- 

hard, MCZ). PANAMA Veraguas: Alto Li- 
mon Lo Yegueda, 11 Aug. 1984, 2 (D. 
Quintero, MIUP). Panamd: Barro Colo- 
rado Island, Oct. 1975, 2 (W. Eberhard, E- 
159, MCZ); France Field, Aug. 1973, 6 (A. 

M. Chickering, MCZ); Villa Darien, Feb. 
1984, 29 (M. N. Garcia, MUIP). Colén: 
Guayabalito, Gatuncillo, Chagres River, 
17 Aug. 1945, ¢ (E. Fichter, AMNH); 
TRINIDAD Gasparee, Nov. 1944, 2 (G. 

Donald, AMNH). VENEZUELA Cara- 
bobo: San Esteban, 26 Jan. 1940, 6 (P. An- 
druze, AMNH). COLOMBIA Magdalena: 
San Pedro, Sierra Nevada de Santa Marta, 
960 m, 19 May 1975, ¢ (J. A. Kochalka, 
MNHNP). Valle: nr. Cisneros, 500 m, Apr. 
1976, 2 (W. Eberhard 1092, MCZ); Que- 
remal, 1,600 m, Aug. 1977, 62 (W. Eber- 
hard E226, 1196, MCZ); Rio Tulua, 1,100 
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m, Aug. 1977, 29 (W. Eberhard, 1198, 1212, 
MCZ). ECUADOR Pastaza: 4.5 km N 
Puyo, 953 m, 9 Feb. 1955, 2 (E. I. Schlin- 
ger, E. S. Ross, CAS). Morona-Santiago: 
Las Troyos, 29 July 1926, 2 (MCZ). AR- 
GENTINA Misiones: Gruta India, Ruta 12 
Oct. 1977, 36, 29 (M. E. Galiano, MEG); 
Parque Nac. Iguazu, Oct. 1977, 2 (M. E. 
Galiano, MEG). 

Alpaida graphica (O. P.-Cambridge), 
new combination 

Plate 1; Figures 435-439; Map 4 

Epeira graphica O. P.-Cambridge, 1889: 22, pl. 7, 
fig. 16, 6. Male holotype from Bugaba [22 km NW 
David, Chiriqui], Panama (BMNH), examined. 
Keyserling, 1892: 121, pl. 6, fig. 89, 6. 

Aranea graphica:—F. P.-Cambridge, 1904: 518, pl. 
51, fig. 2, 6. Roewer, 1942: 843. 

Araneus graphicus:—Bonnet, 1955. 

Note. Epeira graphica of O. P.-Cam- 
bridge, 1889: pl. 7, fig. 16 and Keyserling, 
1892, are not this species but are A. acuta. 
However, F. P.-Cambridge, 1904: 518, pl. 
51, fig. 2, 6 is this species. 

Description. Female. Carapace, ster- 
num orange. Chelicerae orange, black dis- 
tally. Coxae orange with black patch. Legs 
black. Abdomen black. Posterior median 
eyes 0.8 diameter, lateral eyes 0.7 diam- 
eter of anterior medians. Anterior median 
eyes 0.6 diameter apart, posterior median 
eyes one diameter apart. Abdomen with 
pair of sclerotized shoulder tubercles and 
a median posterior hump (Fig. 437). Total 
length 9.0 mm. Carapace 3.6 mm long, 2.8 
wide. First femur 3.4 mm; patella and tibia 
3.9; metatarsus 2.4; tarsus 1.1. Second pa- 
tella and tibia 3.1 mm; third 2.2; fourth 
3.6. 

Male. Coloration as in female except 
chelicerae, coxae all orange-yellow. Eyes 
slightly smaller than in female. Abdomen 
as in female (Fig. 438). Total length 6.5 
mm. Carapace 3.1 mm long, 2.5 wide. First 
femur 3.1 mm; patella and tibia 3.6; meta- 
tarsus 2.1; tarsus 1.0. Second patella and 
tibia 2.7 mm; third 2.2; fourth 3.2. 

Note. The male holotype is only 3.4 mm 
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total length, carapace 1.8 long, 1.6 wide; 
first patella and tibia, 2.1. 

Variation. Females vary in total length 
from 7.7 to 9.0 mm, males from 3.4 to 6.5. 
A female and male from Quintana Roo 
(MCZ) are described and illustrated. 

Diagnosis. Females are separated by the 
slightly sclerotized blunt shoulder tuber- 
cles, also present in the male (Figs. 437, 
438). Unlike A. septemmammata, they 
have concave lips on the posterior margin 
of the epigynum, with the anterior and 
posterior margins of the lips parallel (Fig. 
435). In posterior view, the lips are wider 
than those of A. septemmammata (Fig. 
436). The male palpus differs by having a 
slight twist in the tegulum next to the me- 
dian apophysis of the palpus (Fig. 439). 

Natural History. The species is found 
in the forest in vertical webs, 50 cm to 1 
m in diameter, which are built in small 
sink holes in the limestone. The spider rests 
in the hub and runs down the hub line 
when threatened (W. Maddison, personal 
communication). 

Records. MEXICO Quintana Roo: Coba 
[20°30’N; 87°44'’W], 1 Feb. 1984, 2, 6 (V. 
B. Roth, MCZ); 31 km NE of Felipe, Ca- 
rrillo Puerto [19°48'N; 87°52'W], 17 July 
1983, 2°, 5 imm. (W. Maddison, R. S. An- 
derson, MCZ); 8 mi. NW of Tancan, Dos 
Bocas, 20 Nov. 1965, 2 (J. G. Edwards, 
MCZ); Felipe Carrillo Puerto, 1 Aug. 1964, 
8 (J. C. Pallister, AMNH). 

Alpaida urucuca new species 
Figures 440-445; Map 4 

Holotype. Female from Fazenda Antonio, Urucuca, 
Bahia, Brazil, 24 Oct. 1979 (J. S. Santos, MCN no. 
10972). The specific name is a noun in apposition 
after the locality. 

Description. Female. Black patch con- 
taining two light spots on head; sides of 
the thorax yellow (Fig. 442). Chelicerae 
black distally. Sternum with four pairs of 
lateral white spots and median dark streak. 
Labium, endites, coxae light yellowish. 
Legs ringed black and light yellow. Dor- 
sum of abdomen dusky yellowish with 
black pattern (Fig. 442), sides with white 
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and black pigment, venter black with pair 
of white exclamation marks (Fig. 443). Ab- 
domen pointed behind, no shoulder humps 
(Figs. 442). Total length 4.8 mm. Carapace 
2.1 mm long, 1.5 wide. First femur 1.6 
mm; patella and tibia 2.0; metatarsus 1.3; 
tarsus 0.7. Second patella and tibia 1.8 mm; 
third 1.2; fourth 1.9. 

Male. Coloration as in female, except 
abdomen with more white pigment dor- 
sally. Anterior median eyes 0.5 diameter 
apart, posterior median eyes 0.7 diameter 
apart. Total length 3.7 mm. Carapace 1.9 
mm long, 1.7 wide. First femur 1.6 mm; 
patella and tibia 2.1; metatarsus 1.3; tarsus 
0.6. Second patella and tibia 1.6 mm; third 
1.2tourth 1:8. 

Diagnosis. Females are distinguished 
from those of A. graphica and A. septem- 
mammata by the lack of shoulder humps 
and, in posterior view of the epigynum, 
wider lips ventrally (Fig. 441). Unlike those 
of the other two species, the males lack the 
basal prong of the median apophysis of the 
palpus (Fig. 445). 

Paratype. BRAZIL Bahia: Fazenda Al- 
mada, Urucuca, 27 Nov. 1977, é (J. S. San- 
tos, MCN 11159). 

Alpaida championi (O. P.-Cambridge), 
new combination 

Plate 2; Figures 446-451; Map 4 

Epeira championi O. P.-Cambridge, 1889: 42, pl. 5, 
figs. 12, 13, 2, 6. Female, male syntypes from Bu- 
gaba, Panama (BMNH), lost. 

Epeira aestimabilis Keyserling, 1892: 181, pl. 9, fig. 
133, 2. Female from Guatemala (BMNH), exam- 
ined. NEW SYNONYMY. 

Araneus championi:—F. P.-Cambridge, 1904: 517, 

pl. 50, figs. 1, 2, 9, 6. Bonnet, 1955: 457. 

Aranea aestimabilis:—Roewer, 1942: 836. 
Aranea championi:—Roewer, 1942: 839. 

Araneus aestimabilis:—Bonnet, 1955: 425. 

Note. The black underside of the ab- 
domen and the projecting terminal apoph- 
ysis of the male are illustrated by O. P.- 
Cambridge. 

Description. Female from Costa Rica. 
Carapace yellowish. Labium, endites black. 
Sternum yellowish. Legs with black coxae, 



yellowish femora, distal articles brown to 
black. Dorsum of abdomen with white lon- 
gitudinal bands and white marks in middle 
(Fig. 448); venter black (Fig. 449). Ab- 
domen elongate, oval. Total length 5.0 mm. 
Carapace 1.8 mm long, 1.5 mm wide. First 
femur 2.4 mm; patella and tibia 2.7; meta- 
tarsus 1.8; tarsus 0.8. Second patella and 
tibia 2.3 mm, third 1.5; fourth 2.3. 

Male. Coloration as in female (Fig. 450). 
Shape of abdomen as in female. Total 
length 3.4 mm. Carapace 1.8 mm long, 1.5 
mm wide. First femur 2.1 mm; patella and 
tibia 2.4; metatarsus 1.5; tarsus 0.7. Second 
patella and tibia 1.8 mm; third 1.2. 

Variation. Females vary in total length 
from 3.6 to 5.0 mm, males from 3.1 to 3.5. 
The female and male described and illus- 
trated came from Costa Rica. 

Diagnosis. Females are distinguished 
from those of A. xavantina by the abdom- 
inal markings (Figs. 448, 449) and from 

A. tuonabo by the small lobe and anterior 
notch of the epigynum (Fig. 446). The 
males are distinguished from A. xavantina 
and A. tuonabo by the round, lobed me- 
dian apophysis (Fig. 451). 

Natural History and Distribution. The 
species is found in lowland forest near 
water in Costa Rica. The web is illustrated 
(Plate 2). It is found from Guatemala to 
southern Colombia and is most common 
in Costa Rica (Map 4). 

Records. COSTA RICA Heredia: La 
Selva nr. Puerto Viejo, Jan. 1978, 2, June 
1982, 6, 2, 14 Jan. 1984, 2 (W. Eberhard, 
MCZ). Cartago: Turrialba, May 1944, 2° 
(F. Schrader, AMNH). San José: San Isidro 
del General, 22, 36 (D. Rounds, MCZ). 
Puntarenas: Reserva Biologica Carara nr. 
Tarcoles, 28 July 1983, 3° (H. W. Levi, W. 
Eberhard, MCZ), Aug. 1983, 2 (W. Eber- 
hard, MCZ); 6 km S San Vito, 08°42'N, 
83°00'W, Mar. 1967, 2 (OTS, MCZ); Par- 
que Nac. Corcovado, Horona, 20 Aug. 
1978, 6, 2 (Y. D. Lubin, MCZ); Osa Pen- 
insula, 2.5 mi SW Rincon, 1967, 2 (OTS, 
MCZ); Osa Peninsula, Sirena, Feb. 1984, 
2 (W. Eberhard, MCZ). COLOMBIA Na- 
rino: La Planada, 1,800 m, 7 km S Cho- 
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conés, nr. Ricaurte, July 1986, 2 (W. Eber- 
hard, MCZ). 

Alpaida xavantina new species 
Figures 452-457; Map 4 

Holotype. Male holotype and female paratype from 
12°49’S, 51°46’W, 260 km N of Xavantina, 400 m, 

cerrado shrub, Est. Mato Grosso, Brazil, Feb.—Apr. 

1969, (Xavantino-Cachimbo Expedition, ex MCZ, 
MZSP). The specific name is a noun in apposition 
after the locality. 

Description. Female. Carapace light 
yellowish with white pigment spot in cen- 
ter of thorax. Labium, sternum, endites 
black. Coxae and legs yellowish. Abdomen 
with white pigment patches on dorsum 
(Fig. 454), sides with a wide white band; 
venter black with two parallel white pig- 
ment lines, white behind spinnerets (Fig. 
455). Abdomen oval, pointed behind (Fig. 
454). Total length 4.0 mm. Carapace 1.4 
mm long, 1.1 wide. First femur 1.6 mm, 
patella and tibia 1.7; metatarsus 1.1; tarsus 
0.5. Second patella and tibia 1.4 mm; third 
0.9: fourth 1.2. 

Male. Coloration as in female (Fig. 456). 
Second tibia not swollen, without macro- 
setae. Total length 3.4 mm. Carapace 1.5 
mm long, 1.3 wide. First femur 1.6 mm; 
patella and tibia 1.8; metatarsus 1.3; tarsus 
0.6. Second patella and tibia 1.4 mm; third 
0.8; fourth 1.3. 

Variation. Males vary from 3.0 to 3.4 
mm. The male holotype and a female col- 
lected with it are described and illustrated. 

Diagnosis. Females differ from those of 
A. championi by the oval shape of the 
abdomen (Fig. 454) and by the larger me- 
dian plate in posterior view (Fig. 453). The 
male differs from those of A. championi 
by the oval median apophysis (Fig. 457) 
and from this and other Alpaida by the S- 
curved embolus and the sculpturing of the 
terminal apophysis (Fig. 457). 

Natural History. Specimens have been 
found in cerrado shrub in Mato Grosso. 

Paratypes. BRAZIL Pard: Belém, Aug. 
1971, 6 (M. E. Galiano, MACN 8418). Mato 
Grosso: 260 km N of Xavantina, Feb.—Apr. 
1969, 6 (Xavantino-Cachimbo Exp., MCZ). 
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Alpaida tayos new species 
Figures 458-467; Map 4 

Holotype. Female from Los Tayos-Santiago, banana 
plantation, 3°04’S, 78°02’W Prov. Morona-Santiago, 
Ecuador, 3 Aug. 1976 (MCZ). The specific name 
is a noun in apposition after the locality. 

Description. Female. Carapace, yellow- 
ish, rims of thorax dusky. Labium, endites, 
sternum, black. Coxae, legs, dusky yellow- 
ish. Dorsum of abdomen white, posterior 
tip black (Figs. 462, 463); sides dusky; ven- 
ter black (Fig. 465). Abdomen oval, point- 
ed behind (Figs. 462, 463). Total length 
3.7 mm. Carapace 1.5 mm long, 1.0 wide. 
First femur 1.7 mm; patella and tibia 1.8; 
metatarsus 1.2; tarsus 0.7. Second patella 
and tibia 1.5 mm; third 0.9; fourth 1.3. 

Male. Coloration as in female, except 
dorsum of abdomen darker on sides (Fig. 
466). Lateral eyes 0.8 diameter of median 
eyes. Anterior median eyes slightly less than 
their diameter apart; posterior medians 
their diameter apart. Second tibiae not 
thicker than first. Total length 3.1 mm. 
Carapace 1.5 mm long, 1.3 wide. First fe- 
mur 1.6 mm; patella and tibia 1.8; meta- 
tarsus 1.1; tarsus 0.5. Second patella and 
tibia 1.4 mm; third 0.9; fourth 1.3. 

Variation. Total length of females from 
3.1 to 4.5 mm, males from 2.7 to 3.4 mm. 
The distance of the median notch of the 
epigynum from its posterior margin seems 
variable. 

The female holotype is described and 
illustrated (Figs. 458, 459, 462, 465) and 
a male from Dpto. Huanuco, Peru 
(AMNH). 

Diagnosis. Females differ from those of 
A. championi by the oval shape and col- 
oration of the abdomen (Figs. 462-464) 
and from those of both A. championi and 

Figures 468-471. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 

Figures 446-451. 
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A. xavantina by the straighter posterior 
edge of the epigynum (Fig. 458) and its 
oval posterior median plate (Fig. 459). The 
males differ from those of A. xavantina 
by having a much thicker basal prong on 
the terminal apophysis and by the larger 
conductor (Fig. 467). 

Natural History and Distribution. A fe- 
male has been collected from a banana 
plantation. The species is found from Ec- 
uador to Para state, Brazil (Map 4). 

Paratypes. GUYANA Bartica_ Distr.: 
Kartabo 1922, 1924, 22 (AMNH). EC- 
UADOR Napo: headwaters of Rio Araju- 
no, 1,000 m, 28 Apr. 1938, @ (W. Clarke- 
Macintyre, AMNH). PERU Hudnuco: 
Tingo Maria, 8 Oct. 1946, 2; 21 Nov. 1946, 

6; 19-25 May 1947, 4, 2 (J. C. Pallister, 
AMNH, MCZ). Madre de Dios: Puerto 
Maldonado, 100 m, 16-23 Apr. 1947, é (J. 
C. Pallister, AMNH). BRAZIL Pard: Ma- 
rituba, Ananindeua, Nov. 1968, @ (M. Oli- 
veira, P. Wygodzinsky, AMNH); Canindé, 
Rio Gurupi, Apr. 1963, 2 (B. Malkin, 
AMNH). 

Alpaida nancho new species 
Figures 468-471; Map 4 

Holotype. Female from Montana de Nancho, 3,000 
m, Dpto. Cajamarca, Peru (K. Jelski, J. Sztoleman, 
PAN). The specific name is a noun in apposition 
after the locality. 

Description. Female. Carapace, ster- 
num orange. Legs orange, distal ends of 
articles with thin black rings. Dorsum of 
abdomen with median white band _ bor- 
dered by small paired black patches (Fig. 
470); venter with black rectangular patch 
framed by white (Fig. 471). Carapace with 
slight white pubescence. Abdomen point- 
ed behind, with small anterior median 

= 

A. nancho n. sp., female. 468, epigynum, ventral. 469, epigynum, posterior. 470, dorsal. 471, ventral. 

Alpaida championi (O. P.-Cambridge). 446-449, female. 446, epigynum, ventral. 447, epigynum, posterior. 

448, dorsal. 449, ventral. 450, 451, male. 450, dorsal. 451, left palpus. 
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Figures 452-457. A. xavantina n. sp. 452-455, female. 452, epigynum, ventral. 453, epigynum, posterior. 454, dorsal. 455, 
ventral. 456, 457, male. 456, dorsal. 457, palpus. 

Figures 458-467. A. tayos n. sp. 458-465, female. 458, 460, epigynum, ventral. 459, 461, epigynum, posterior. 458, 459, 
(Ecuador). 460, 461, (Peru). 462-464, dorsal. 465, ventral. 466, 467, male. 466, dorsal. 467, palpus. 
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hump (Fig. 470). Total length 6.5 mm. 
Carapace 2.4 mm long, 2.0 wide. First fe- 
mur 1.9 mm; patella and tibia 2.3; meta- 
tarsus 1.3; tarsus 0.6. Second patella and 
tibia 2.0 mm; third 1.4; fourth 2.0. 

Diagnosis. The concavely curved lips of 
the epigynum, which expose the posterior 
median plates on each side in ventral view, 
and the anterior position of the notch, are 
diagnostic (Fig. 468). 

Alpaida delicata (Keyserling), 

new combination 
Figures 472-478; Map 5 

Epeira delicata Keyserling, 1892: 183, pl. 9, fig. 135, 
2, 6. Six female, four male syntypes from Espirito 
Santo, Brazil (BMNH), examined. 

Araneus taczanowskii Simon, 1897b: 473. Female 
holotype from Tefé, Est. Amazonas, Brazil 
(MNHN), examined. Bonnet, 1955: 609. NEW 
SYNONYMY. 

Aranea delicata:—Roewer, 1942: 840. 
Aranea taczanowski:—Roewer, 1942: 853. 

Araneus delicatus:—Bonnet, 1955: 485. 

Description. Female. Carapace light or- 
ange, darker in center. Sternum, legs light 
orange. Dorsum of abdomen with white 
and black marks (Fig. 474); venter without 
pigment. Carapace with few setae in cen- 
ter of thorax. Abdomen with a median an- 
terior hump and a pair of posterior humps 
(Fig. 474). Total length 5.0 mm. Carapace 
2.1 mm long, 1.5 wide. First femur 2.3 
mm, patella and tibia 2.8; metatarsus 2.1; 
tarsus 0.9. Second patella and tibia 2.5 mm; 
third 1.5; fourth 2.4. 

Male. Coloration as in female (Fig. 476). 
Posterior median eyes, lateral eyes each 
0.8 diameter of anterior median eyes. An- 
terior median eyes half their diameter 
apart, posterior median eyes 0.6 their di- 
ameter apart. Second tibiae widest at tibial 
tarsal joint, with strong pairs of macrose- 
tae. First tibiae also with pair of macro- 
setae on distal end (Fig. 478). Abdomen as 
in female (Fig. 476). Total length 5.4 mm. 
Carapace 2.4 mm long, 1.9 wide. First fe- 
mur 3.3 mm; patella and tibia 4.1; meta- 
tarsus 3.2; tarsus 1.1. Second patella and 
tibia 3.3 mm; third 2.1; fourth 3.2. 

Note. Cymbium lacks tarsal organ al- 
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ways present in metids. One male lacks 
palpal tarsi on both palpi as do some Her- 
ennia males in Papua New Guinea, which 
defend their mated females from other 
males. 

Variation. Total length of females from 
4.7 to6.0 mm, males 3.9 to 5.4. The length 
of the palpal tibia varies from just longer 
than wide to longer than the tarsal cym- 
bium (Fig. 477). 

A female from Tefé (MCZ) and a male 
from Mato Grosso (AMNH) are described 
and illustrated. 

Diagnosis. The female is distinguished 
from all Alpaida except A. truncata by 
two black humps on the truncate posterior 
end of the abdomen (Fig. 474); it differs 
from A. truncata by its smaller size and 
the shape of the epigynum, which has a 
curved posterior margin and a small me- 
dian knob (Fig. 472). The male differs from 
all other Alpaida males by having the pal- 
pal tibia as long as wide to longer than the 
cymbium (Fig. 477). 

Records. PERU Ucayali: Colonia Ca- 
lleria, Rio Calleria, 15 km from Ucayali, 
Sept., Oct. 1961, 3, 2 (B. Malkin, AMNH). 
BRAZIL Amazonas: Tefé, Nov., Dec. 1919, 
59, 6 (H. S. Parrish, MCZ). Pard: Jacazea- 
canga, Oct. 1959, 6 (M. Alvarenga, 
AMNH). Mato Grosso: [no locality] Oct. 
1976, 22, 36 (M. Alvarenga, AMNH). BO- 

LIVIA [?] General Roman, Feb. 1952, ¢ 
(Martinez, MLP). 

Alpaida atomaria (Simon), 
new combination 

Figures 479-482; Map 5 

Salassina atomaria Simon, 1895: 781. Two female 
syntypes from Tijuca, Rio de Janeiro, Brazil (MNHN 
no. 8515), examined. 

Edricus atomarius:—Roewer, 
1956: 1648. 

1942: 761. Bonnet, 

Description. Female. Carapace brown, 
two black patches in thoracic region (Fig. 
481). Legs yellow-brown with faint rings 
on venter. Dorsum of abdomen with paired 
black spots and numerous small white pig- 
ment spots (Fig. 481); venter without pig- 
ment in center; a black patch on each side; 



Figures 472-478. 
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; Alpaida delicata (Keyserling). 472-475, female. 472, epigynum, ventral. 473, epigynum, posterior. 474, 475, 
dorsal. 476-478, male. 476, dorsal. 477, left palpus. 478, left first and second tibiae, ventral. 

Figures 479-482. 

Figures 483-485. 

Figures 486-490. 

Figures 491-494. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 

A. atomaria (Simon), female. 479, epigynum, ventral. 480, epigynum, posterior. 481, dorsal. 482, lateral. 

A. octolobata n. sp., female. 483, epigynum, ventral. 484, epigynum, posterior. 485, dorsal. 

A. ericae n. sp., female. 486, epigynum, ventral. 487, epigynum, posterior. 488, 489, dorsal. 490, ventral. 

A. yucuma n. sp., female. 491, epigynum, ventral. 492, epigynum, posterior. 493, dorsal. 494, ventral. 
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spinnerets dark brown. Anterior median 
eyes are 1.5 diameters apart, posterior me- 
dians 1.2 diameters apart. Abdomen with 
one anterior median and two posterior me- 

dian humps, and a pair of lateral humps 
(Figs. 481, 482). Total length 4.0 mm. Car- 
apace 1.6 mm long, 1.3 wide. First femur 
1.7 mm; patella and tibia 1.8; metatarsus 
1.1; tarsus 0.6. Second patella and tibia 1.6 
mm, third 0.8; fourth 1.6. 

Variation. Total length of the females 
available varies from 2.9 to 4.9 mm. 

Diagnosis. The female is distinguished 
by the markings on the thorax and the 
humps on the abdomen (Figs. 481, 482), 
and by the epigynum, which has a median 
lobe whose margins continue posteriorly 
into the posterior margin of the lips, and 
the dark sides and spherical seminal re- 
ceptacles visible anteriorly (Fig. 479). 

Record. BRAZIL Rio de Janeiro: Re- 
presa Rio Grande, [22°55'S, 43°25’ W] Feb. 
1976, 2 (M. Alvarenga, AMNH). 

Alpaida octolobata new species 
Figures 483-485; Map 5 

Holotype. Female holotype and one female and one 
immature paratype from Montenegro, Rio Grande 

do Sul, Brazil, 15 Dec. 1977 (A. A. Lise, MCN no. 
07513). The specific name is a descriptive adjective. 

Description. Female. Carapace, ster- 
num and legs yellowish white. Dorsum of 
abdomen with small white pigment spots, 
densest on venter around sides. Abdomen 
with three pairs of lobes, and an anterior 
and posterior median lobe (Fig. 485). Total 
length 5.7 mm. Carapace 2.1 mm long, 1.7 
wide. First femur 3.1 mm; patella and tibia 
3.1; metatarsus 2.1; tarsus 0.8. Second pa- 
tella and tibia 2.7 mm; third 1.7; fourth 
2.5. 

Diagnosis. The weakly sclerotized epig- 
ynum with dark posterior edge and small 
lobe in ventral view (Fig. 483); in posterior 
view the lip widens dorsally on each side 
(Fig. 484). 

Paratype. BRAZIL Bahia: Fazenda 
Nossa Senhora das Neves, Itamaraju, 7 Aug. 
1978, 2 (J. S. Santos, MCN 11074). 
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Alpaida ericae new species 
Figures 486-490; Map 5 

Holotype. Female from Montenegro, Rio Grande do 
Sul, Brazil, 17 Oct. 1977 (E. H. Buckup, MCN no. 
7268). The species is named after the collector. 

Description. Female. Carapace light or- 
ange-yellow. Labium, sternum, endites, 
black. Coxae orange-yellow; legs light or- 
ange-yellow with patches on venter. Dor- 
sum of abdomen with white pigment and 
dusky markings (Figs. 488, 489); sides 
white; venter black (Fig. 490). Anterior 
median eyes more than one; posterior me- 
dian eyes more than 1.5 diameters apart. 
First femora with two prolateral macro- 
setae. Abdomen with four pairs of lateral 
humps, one anterior and two median pos- 
terior (Figs. 488, 489). Total length 4.2 
mm. Carapace 1.5 mm long, 1.2 wide. First 
femur 1.5 mm; patella and tibia 1.8; meta- 
tarsus 1.0; tarsus 0.5. Second patella and 
tibia 1.5 mm; third 1.0; fourth 1.4. 

Variation. Total length of females var- 
ies from 3.7 to 4.7 mm. Some females have 
black heads; some have less distinct humps 
than the one illustrated (Figs. 488, 489). 

Diagnosis. Unlike other Alpaida, the 
median lobe of the epigynum is large, wid- 
er than each side lobe (Fig. 486). 

Paratypes. BRAZIL Rio Grande do Sul: 
Montenegro, 6 Oct) 1977.2 (Aw A] Lise, 
MCN), 3 Nov. 1977, 2 (E. H. Buckup, MCN 
7149); Passo do Inferno, Sao Francisco de 
Paula, 20 Apr. 1979, 2 (A. A. Lise, MCN 
8554). ARGENTINA Buenos Aires: Isla 
Martin Garcia, Rio de la Plata, 2 Dec. 1965, 
2? (M. E. Galiano, MEG). 

Alpaida yucuma new species 
Figures 491-494; Map 5 

Holotype. Female from Salto do Yucuma, Parque 
Estadual do Turvo, Tenente Portela, Rio Grande 
do Sul, Brazil (A. A. Lise, MCN no. 12855). The 

specific name is a noun in apposition after the lo- 

cality. 

Description. Female. Carapace off- 
white with black marks (Fig. 493) and a 
black patch on each side between median 
and lateral eyes. Sternum off-white. Legs 



off-white with longitudinal indistinct 
dusky marks. Dorsum of abdomen white 
with indistinct dusky marks (Fig. 493); 
venter with black patch in middle, black 
patches on sides; spinnerets black (Fig. 
494). Abdomen slightly longer than wide 
with four pairs of lateral humps, the sec- 
ond small, a small anterior median hump 
and a larger median posterior (Fig. 493). 
Total length 4.7 mm. Carapace 1.7 mm 
long, 1.3 wide. First femur 1.5 mm; patella 
and tibia 1.7; metatarsus 0.9; tarsus 0.5. 
Second patella and tibia 1.4 mm; third 0.9; 
fourth 1.5. 

Diagnosis. Female is distinguished by 
the black marks between median and lat- 
eral eyes and the small rounded lobe be- 
tween concave posterior margins of the 
epigynum (Fig. 491). 

Alpaida rosa new species 
Figures 495-500; Map 5 

Holotype. Female holotype and one female paratype 
from Santa Rosa, Rio Grande do Sul, Brazil, 2 Jan. 

1984 (A. D. Brescovit, MCN no. 11916). The spe- 

cific name is a noun in apposition after the locality. 

Description. Female. Carapace yellow- 
ish with a black patch on each side of head 
(Fig. 497). Labium, sternum black. En- 
dites with black patch. Legs yellowish. 
Dorsum of abdomen white with paired 
black spots (Fig. 497); venter black with 
white on each side (Fig. 498). Anterior 
median eyes their diameter apart; poste- 
rior median eyes 0.7 diameter apart. Ab- 
domen pointed behind. Total length 4.2 
mm; carapace 1.7 mm long, 1.3 wide. First 
femur 1.5 mm; patella and tibia 1.7; meta- 
tarsus 1.1; tarsus 0.5. Second patella and 
tibia 1.5 mm; third 1.1; fourth 1.6. 

Male. Coloration as in female. Anterior 
median eyes 0.6 their diameter apart; pos- 
terior median eyes 0.7 their diameter apart. 
Second tibiae with macrosetae. Total length 
3.1 mm. Carapace 1.5 mm long, 1.3 wide. 
First femur 1.5 mm; patella and tibia 1.8; 
metatarsus 1.1; tarsus 0.5. Second patella 
and tibia 1.3 mm; third 0.9; fourth 1.6. 

Variation. Females vary in total length 
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from 4.2 to 5.6 mm. The female holotype 
and a male from Salta Proy., Argentina 
are described and illustrated. 

Diagnosis. The females are distin- 
guished from all other Alpaida by the par- 
allel sides of the lobe of the epigynum and, 
in ventral view of the posterior median 
plate, by two sets of lips, one inside the 
other’s convex curve (Fig. 495). In poste- 
rior view there are also two lips, an outer 
one, and an inner one that coils posteriorly 
(Fig. 496). The male is distinguished by 
the wide basal prong and the two distal 
tips of the terminal apophysis (Fig. 500). 

Paratypes. BRAZIL Rio Grande do Sul: 
Salto do Jacui, Espumoso, 14 Jan. 1982. 2 
(A. A. Lise, MCN 9987). ARGENTINA 
Misiones: Parque Nac. Iguazu, Jan. 1966, 
2 (M. E. Galiano, MACN 8420); Eldorado, 
1964, 2 (A. Kovacs, AMNH). Salta: Oran, 
8 Dec. 1950, 22 6 (M. Biraben, MLP). 

Alpaida calotypa (Chamberlin), 
new combination 

Figures 501-505; Map 5 

Epeira nigropunctata Taczanowski, 1878: 167, pl. 2, 
fig. 17, 2. Female lectotype here designated and 
five juvenile paralectotypes from Paltaypampa 
[1,860 m, Junin, prov. Tarma], female paralecto- 
type from Uaca Pistana [?], one male, two female 

paralectotypes from Pumamarca [1,900 m, Junin, 
prov. Tarma], Peru (PAN), examined. (Name 

preoccupied by E. nigropunctata L. Koch, 1871.) 
Aranea calotypa Chamberlin, 1916: 256, pl. 19, fig. 

4, 6. Male holotype from Lucma, 7,000 ft. [2,000 

m, Dpto. Cuzco], Peru (MCZ), examined. Roewer, 

1942: 838, NEW SYNONYMY. 

Aranea nigropunctatula Roewer, 1942: 848. New 
name since Epeira nigropunctata is preoccupied 

by L. Koch, 1871. 

Araneus calotypus:—Bonnet, 1955: 450. 
Araneus nigropunctatus:—Bonnet, 1955: 550. 

Note. The description of Taczanowski 
is based on several specimens from differ- 
ent localities and is a mixture of species. 
Each locality vial had a different species. 
The choosing of the lectotype was in part 
arbitrary, in part it matched Taczanow- 
ski’s illustration. Also the lectotype comes 
from the first locality mentioned by Ta- 
czanowski. 
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Description. Female. Carapace, ster- 

num, legs yellow-white. Dorsum of ab- 
domen white with two black spots at pos- 
terior end (Fig. 503) and about two tiny 
black spots on humps on each side, two 
anterior, two posterior; venter with scat- 
tered white pigment spots. Anterior me- 
dian eyes one diameter apart, posterior 
medians 1.5 diameters apart. Abdomen 
longer than wide with anterior median 
hump and slight humps on each side each 
bearing a black spot, sides with indistinct 
grooves (Fig. 503). Total length 5.5 mm. 
Carapace 2.6 mm long, 2.0 wide. First fe- 
mur 2.2 mm; patella and tibia 2.6; meta- 
tarsus 1.6; tarsus 0.7. Second patella and 
tibia 2.2 mm; third 1.4; fourth 2.2. 

Male. Coloration as in female (Fig. 504). 
Anterior median eyes largest, posterior 
medians 0.8 diameter of anterior medians, 
laterals both about 0.7 diameter of 
anterior medians. Anterior medians their 
diameter apart, posterior medians 1.3 their 
diameters apart. Second tibiae swollen and 
with macrosetae. Abdomen oval. Total 
length 4.5 mm. Carapace 2.4 mm long, 2.1 
wide. First femur 2.2 mm; patella and tibia 
2.7; metatarsus 1.5; tarsus 0.7. Second pa- 
tella and tibia 1.6 mm; third 1.4; fourth 
2.0. 

Variation. Total length of females var- 
ies from 5.5 to 8.5 mm, males from 4.5 to 
5.7. Females from Tingo Maria have the 
scape of the epigynum broken off and have 
a wider abdomen with shoulder humps and 
a lateral dark line. They may belong to a 
different species. Females from Ollanta, 
Cuzco, also have the tips broken off and 
are the largest specimens; they also have 
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a dusky line through the median of the 
carapace. 

The female lectotype and a male para- 
lectotype are described and illustrated. 

Diagnosis. In ventral view the epigy- 
num has a long scape containing a deep 
notch; the bulge of the posterior median 
plate shows on each side (Fig. 501). Males 
are distinguished by having two equal- 
sized, curved hooks on the terminal apoph- 
ysis and a blunt curved lobe on the median 
apophysis (Fig. 505). 

Records. PERU Hudnuco: Tingo Maria, 
25 May 1947, 2, imm. (J. C. Pallister, 
AMNH). Cuzco: Ollanta, 6 June 1961, 29 
(N. L. H. Kraus, AMNH); Rio Tinccocha- 
ca, Aug. 1911, 4 paratype of calotypa (Yale 
Peruvian Exped., MCZ); below Lucma, 
2,000 m, 25 Aug. 1911, 6 (Yale Peruvian 
Exped., MCZ). [?] Palatayoc, 4, 2 (K. Jelski, 
J. Stoleman, PAN). 

Alpaida conica O. P.-Cambridge 
Figures 506-511; Map 5 

Alpaida conica O. P.-Cambridge, 1889: 53, pl. 4, fig. 
3, 9. Female holotype from Bugaba, Panama, 

(BMNH) examined. Keyserling, 1893: 281, pl. 14, 
fig. 207, 2. Bonnet, 1955: 267. 

Aranea conica:—F. P.-Cambridge, 1904: 519. 
Aranea coniformis:—Roewer, 1942: 839. New name 

for A. conica (thought preoccupied by Aranea co- 
nica Pallas). 

Description. Female. Carapace orange 
yellow with black patch on each side (Fig. 
508). Labium, sternum black; endites, yel- 
low. Legs dusky yellow. Dorsum of ab- 
domen with median white longitudinal line 
bordered by paired lateral black and dusky 
patches (Fig. 508); sides dorsally a white 

= 

Figures 495-500. Alpaida rosa n. sp. 495-498, female. 495, epigynum, ventral. 496, epigynum, posterior. 497, dorsal. 498, 
ventral. 499, 500, male. 499, dorsal. 500, left palpus. 

Figures 501-505. A. calotypa (Chamberlin). 501-503, female. 501, epigynum, ventral. 502, epigynum, posterior. 503, dorsal. 
504, 505, male. 504, dorsal. 505, palpus. 

Figures 506-511. 
509, ventral. 510, 511, male. 510, dorsal. 511, palpus. 

Figures 512-514. 

A. conica O. P.-Cambridge. 506-509, female. 506, epigynum, ventral. 507, epigynum, posterior. 508, dorsal. 

A. gracia n. sp., female. 512, epigynum, ventral. 513, epigynum, posterior. 514, dorsal. 
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Figures 515-518. A. costain. sp., female. 515, epigynum, ventral. 516, epigynum, posterior. 517, dorsal. 518, ventral. 
Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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longitudinal band, posterior to it a round 
black patch, ventrally a dusky band; ven- 
ter black with white line on each side (Fig. 
509) dusky behind spinnerets. Chelicerae 
with three anterior and three posterior 
teeth. Abdomen oval with narrow poste- 
rior cone (Fig. 508). Total length 4.4 mm. 
Carapace 1.6 mm long, 1.2 wide. First fe- 
mur 1.4 mm; patella and tibia 1.7; meta- 
tarsus 0.9; tarsus 0.5. Second patella and 
tibia 1.5 mm, third 0.9; fourth 1.5. 

Male. Coloration as in female. Abdomen 
oval with posterior median hump (Fig. 
510). Total length 2.4 mm. Carapace 1.3 
mm long, 1.1 wide. First femur 1.2 mm; 
patella and tibia 1.5; metatarsus 0.8; tarsus 
0.5. Second patella and tibia 1.2 mm; third 
0.8; fourth 1.1. 

Variation. Total length of males varies 
from 2.4 to 2.9 mm. 

A female and male (MCZ) are described 
and illustrated. 

Diagnosis. The female differs from 
sympatric species of Alpaida by the shape 
of the abdomen, the lack of shoulder humps 
and a tail posterior to spinnerets (Fig. 508). 
The male differs by a thorn on the corner 
of the median apophysis closest to the radix 
and by the curved basal hook and distal 
extension of the terminal apophysis (Fig. 
Bi 1): 

Records. PANAMA Panamd: Summit 
Park, 27 Dec. 1957, 6 (A. M. Chickering, 
MCZ); Forest Preserve, 25 July 1954, 9 (A. 
M. Chickering, MCZ); Balboa, 17 Aug. 

1936, 6 (A. M. Chickering, MCZ). 

Alpaida gracia new species 
Figures 512-514; Map 5 

Holotype. Female from Alta Gracia, Prov. Cordoba, 
Argentina, Feb. 1934 (C. Bruch, MACN no. 8489). 
The specific name is a noun in apposition after the 
locality. 
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Description. Female. Carapace, ster- 

num, legs, orange-yellow. Dorsum of ab- 
domen white with two longitudinal bands 
of denser white pigment (Fig. 514); venter 
white. Abdomen elongate with anterior 
median hump and long tail (which is dam- 
aged in holotype specimen); length of ab- 
domen posterior to spinnerets more than 
twice the distance from spinnerets to epig- 
ynum. Total length 6.5 mm. Carapace 2.1 
mm long, 1.6 wide. First femur 1.5 mm; 
patella and tibia 1.8; metatarsus 1.1; tarsus 
0.5. Second patella and tibia 1.7 mm; third 
Ltourth 7. 

Diagnosis. This female is similar to A. 
conica but differs by having the lobe of 
the epigynum projecting more posteriorly 
and the lips on each side less posteriorly 
(Fig. 512). 

Alpaida costai new species 
Figures 515-518; Map 5 

Holotype. Female holotype and four female para- 
types from José C. Paz, Prov. Buenos Aires, Ar- 
gentina (Rosas Costa, MLP). The species is named 

after the collector. 

Description. Female. Carapace, ster- 
num, legs orange. Dorsum of abdomen 
whitish; venter with two parallel longitu- 
dinal white lines enclosing a dusky area 
(Fig. 518). Eyes small. Anterior median 
eyes 1.7 times their diameter apart; pos- 
terior median eyes twice their diameter 
apart. Abdomen with anterior median 
hump and a tail (Fig. 517). Total length 
7.8 mm. Carapace 2.5 mm long, 1.9 wide. 
First femur 1.7 mm; patella and tibia 2.3; 
metatarsus 1.3; tarsus 0.7. Second patella 
and tibia 2.0 mm; third 1.3; fourth 1.9. 

Note. All type specimens are in poor 
physical condition, having once been dry. 

~ 

Figures 519-522. Alpaida muco n. sp., female. 519, epigynum, ventral. 520, epigynum, posterior. 521, dorsal. 522, ventral. 

Figures 523, 524. A. utiaritin. sp. male. 523, dorsal. 524, left palpus. 

Figures 525-529. A. albocincta (Mello-Leitao). 525-527, female. 525, epigynum, ventral. 526, epigynum, posterior. 527, dorsal. 
528, 529, male. 528, dorsal. 529, palpus. 
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Figures 530-537. A. quadrilorata (Simon). 530-534, female. 530, epigynum, ventral. 531, epigynum, posterior. 532, 533, dorsal. 534, ventral. 535, 536, male 535, dorsal. 536, palpus. 

Figures 537-540. A. angran. Sp., female. 537, epigynum, ventral. 538, epigynum, posterior. 539, dorsal. 540, ventral. 
Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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The transverse posterior piece of the epig- 
ynum (Fig. 515) is torn off in all specimens 
but the holotype. 

Diagnosis. This species differs from oth- 
er Alpaida by the elongate abdomen with 
an anterior median hump (Fig. 517), by 
the epigynum, which is a ventrally pro- 
jecting bulge with a sclerotized tip on each 
side (Fig. 515), and, in posterior view, by 
the heart-shaped convex median plate (Fig. 
516). (It is not certain if the specimen has 
the lobe of the epigynum torn off or if it 
never had a median lobe.) 

Alpaida muco new species 
Figures 519-522; Map 5 

Holotype. Female from 20 km N of Rio Muco, 175 
m, Dpto. Meta, Colombia, 1978 (W. E. Eberhard 

no. 1348, MCZ). The specific name is a noun in 

apposition after the locality. 

Description. Female. Carapace black, 
sides of thorax orange, rims black. Ster- 
num, orange. Coxae, distal leg articles 
black. Dorsum of abdomen, black with a 
pair of white longitudinal lines (Fig. 521); 
venter black witha pair of white lines (Fig. 
522). Fourth legs longer than first. Abdo- 
men oval. Total length 4.2 mm. Carapace 
1.7 mm long, 1.3 wide. First femur 1.5 
mm; patella and tibia 1.8; metatarsus 1.1; 
tarsus 0.7. Second patella and tibia 1.5 mm; 
third 1.1; fourth 1.8. 

Note. The male of this species may be 
A Uiarit, 

Diagnosis. The dark color, oval abdo- 
men (Fig. 521), pentagonal shape of the 
epigynum in ventral view (Fig. 519) and 
two curved grooves in the median plate in 
posterior view (Fig. 520) separate the fe- 

male from other species. 

Alpaida utiariti new species 
Figures 523, 524; Map 5 

Holotype. Male from Utiariti, Mato Grosso, Brazil, 
July 30, 1961 (K. Lenko, MZSP no. 3572). The 

specific name is a noun in apposition after the lo- 
cality, 

Description. Male. Head and edge of 
thorax black, thorax orange. Labium, en- 
dites black. Sternum orange with some 
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white pigment. Coxae, legs black, distal 
articles dusky orange, posterior two leg 
pairs ringed. Dorsum of abdomen black 
with three indistinct white lines (Fig. 523); 
venter black with two parallel white lines. 
Secondary eyes 0.7 diameter of anterior 
medians. Anterior median eyes slightly less 
than their diameter apart; posterior me- 
dian eyes slightly more than their diameter 
apart. Fourth legs slightly longer than the 
first; second tibiae without macrosetae and 
not swollen. Abdomen elongate, oval, with 
posterior hump (Fig. 523). Total length 5.2 
mm. Carapace 2.1 mm long, 1.5 wide. First 
femur 2.1 mm; patella and tibia 2.4; meta- 
tarsus 1.5; tarsus 0.7. Second patella and 
tibia 1.9 mm; third 1.7; fourth 2.5. 

Note. This male may belong to A. muco, 
but the species’ collecting sites are far apart. 

Diagnosis. Unlike any other Alpaida, 
the median apophysis has a set off piece 
with three tips and the distal end of the 
terminal apophysis has a long saber-shaped 
projection (Fig. 524). 

Alpaida albocincta (Mello-Leitao), 
new combination 

Figures 525-529; Map 5 

Epeirella albocincta Mello-Leitao, 1945: 236. Im- 
mature female holotype from Puerto Victoria, Mi- 
siones, Argentina (MLP), examined. 

Note. Brignoli (1983) cited the species 
from Guyana and provided erroneous date 
and citation. 

Description. Female. Carapace, ster- 
num, legs yellowish. Dorsum of abdomen 
yellowish, white around sides, with faint 
black spot on posterior tip. Sides white. 
Venter dirty yellowish with some white 
pigment spots along center line. Abdomen 
truncate anterior with lateral grooves (Fig. 
527). Total length 5.0 mm. Carapace 2.0 
mm long, 1.7 wide. First femur 1.8 mm; 
patella and tibia 2.0; metatarsus 1.3; tarsus 
0.7. Second patella and tibia 1.7; third 1.3; 
fourth 1.8. 

Male. Coloration as in female (Fig. 528). 
Second tibiae thicker than others and with 
macrosetae. Total length 3.5 mm. Cara- 
pace 1.7 mm long, 1.5 wide. First femur 



1.8 mm; patella and tibia 1.9; metatarsus 

1.3; tarsus 0.7. Second patella and tibia 1.5 
mm; third 1.1; fourth 1.6. 

Variation. Total length females varies 
from 4.2 to 5.0 mm, males from 2.9 to 3.8. 
The lateral ends of the posterior median 
plate may be sclerotized dark or light (Fig. 
520): 

The female and male described and il- 
lustrated are from Rio Grande do Sul 
(MCN). 

Diagnosis. Females are distinguished by 
the lateral grooves on the abdomen (Fig. 
527) and also by the convex lobes on each 
side of the posterior median plate (Fig. 
526). The males are distinguished by the 
deep median apophysis and the three 
pronged terminal apophyses, the basal 
prong and two distal ones pointing at each 
other (Fig. 529). 

Records. VENEZUELA Aragua: Ran- 
cho Grande, 23 Aug. 1946, 6 (W. Beebe, 
AMNH). BRAZIL Rio Grande do Sul: 
Montenegro, 15 Dec. 1977, 2 (E. H. Buck- 
up, MCN), 10 Nov. 1977, 64, 2 (E. H. Buck- 
up, MCN 6639), 6 Oct. 1977, 6 (A. A. Lise, 
MCN 6832); Mucum, 2 Mar. 1984, 26 (A. 
D. Brescovil, MCN 12118). ARGENTINA 
Misiones: Eldorado, 1964, 2? (A. Kovacs, 
AMNH). 

Alpaida quadrilorata (Simon), 
new combination 

Plate 1; Figures 530-536; Map 5 

Araneus quadriloratus Simon, 1897c: 5. Female ho- 

lotype from Asuncion, Paraguay (MNHN), exam- 
ined. Bonnet, 1955: 579. 

Aranea quadrilorata:—Roewer, 1942: 850. 
Cercidia octomaculata Mello-Leitao, 1945: 236, fig. 

10, 2. Female holotype from Pindapoy, Prov. Mi- 
siones, Argentina (MLP), examined, NEW SYN- 

ONYMY. 
Parepeira ocellifera Mello-Leitao, 1945: 241, fig. 19, 

4. Male holotype from Mburucuya, Prov. Cor- 
rientes, Argentina (MLP), examined, NEW SYN- 

ONYMY. 
Alpaida ocellifera:—Brignoli, 1983: 256. 
Alpaida octomaculata:—Brignoli, 1983: 256. 

Description. Female. Carapace orange. 
Sternum orange with a median black 
streak. Legs orange with wide black rings. 
Dorsum of abdomen with four black, lon- 
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gitudinal bands, white in between, orange 
on each side anteriorly (Fig. 532); venter 
with two black bands, white in middle (Fig. 
534). Fourth legs longer than first. Abdo- 
men oval, pointed behind. Total length 11.6 
mm. Carapace 5.0 mm long, 3.6 wide. First 
femur 3.1 mm; patella and tibia 4.2; meta- 
tarsus 2.3; tarsus 1.1. Second patella and 
tibia 3.7 mm; third 2.6. Fourth femur 3.2 
mm; patella and tibia 4.2; metatarsus 2.6; 
tarsus 1.0. 

Male. Coloration as in female, but legs 
darker. Abdomen with orange disks and 
two median dorsal black stripes (Fig. 535). 
Second tibiae thick with strong macrose- 
tae. Abdomen sclerotized, with dorsal 
sclerotized disks. Total length 9.1 mm. 
Carapace 4.5 mm long, 3.4 wide. First fe- 
mur 3.4 mm; patella and tibia 4.1; meta- 
tarsus 2.5; tarsus 1.0. Second patella and 
tibia 3.6 mm; third 2.4; fourth 3.4. 

Variation. Total length of females var- 
ies from 10.7 to 13.6 mm, of males from 
8.9 to 9.5. Females are marked with black 
patches on the abdomen (Fig. 533) or lon- 
gitudinal bands. Frequently both kinds of 
females are collected together. The back- 
ground of stripes or patches varies from 
white to dark orange in alcoholic speci- 
mens. A male from Pelotas, Rio Grande 
do Sul, was all black. 

The female and male illustrated and de- 
scribed are from Rio Grande do Sul (MCZ). 

Diagnosis. The markings on the abdo- 
men in both sexes (Figs. 532-535) separate 
the species from A. angra and other AI- 
paida. The epigynum is triangular with an 
indistinct lip (Fig. 530), the palpus has a 
long median apophysis, and both the em- 
bolus and basal prong of the embolus are 
curved, with their tips approaching each 
other (Fig. 536). 

Natural History. Immature individuals 
have been collected from a tiny web in 
agave ona dry hillside at Port Alegre (Plate 
1), adults are collected on the thistle-like 
umbellifer Eryngium horridum (A. A. Lise, 
personal correspondence). Collections from 
Paraguay came from the same species of 
plant. Kochalka (in letter) wrote that the 
web is always in the center of the plant, 
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the spider in the hub during the day. The 
plant grows in sunny places in wet soil. 
These plants usually have trapped water 
among the bases of leaves. When dis- 
turbed, the spiders submerge. “As far as I 
am aware, this is the only Alpaida that 
goes under water . . . the spider goes in 
head first and wedges itself so tightly into 
the base of the leaf, that one must destroy 
the plant to get the spider out. I have di- 
vided A. quatrilorata into three color va- 
rieties. I think they are separate species.” 

Records. BRAZIL Minas Gerais: Serra 
do Caraca (MZSP 6715). Sdo Paulo: Cam- 
pos do Jordao (MZSP 4407); Ipiranga 
(MZSP 5792). Parand: Curitiba (MZSP 
3017, 4976). Rio Grande do Sul: Monte- 
negro (MCN); Pelotas (MCN); Gravatai 
(MCZ); Garruchos, S40 Borja (MCN); 
Triunfo (MCN); Porto Alegre (MCN, 
MNRJ). URUGUAY Lavaleja: Asperezas 
del Polanco (MHNM). Artigas: Arroyo Tres 
Cruces (MHNM). Treinta y Tres: Santa 
Clara de Olimar (MHNM). PARAGUAY 
Paraguarit: Cerro Acahay, Colonia Virgen 
de Fatima (MNHNP); Sapucai (MNHNP, 
MCZ). Central: Luque (MNHNP). Con- 
cepcion: Territ. Fonciére (MCZ). ARGEN- 
TINA Misiones: San Pedro (MACN). Cor- 
rientes: Corrientes (MACN). Buenos Aires: 
Buenos Aires (MACN). 

Alpaida angra new species 
Figures 537-540; Map 5 

Holotype. Female holotype and five female paratypes 
from Angra dos Reis, Est. Rio de Janeiro, Brazil, 
28 Dec. 1951 (L. Travassos Filho and Rabello, MZSP 

no. 6818). The specific name is a noun in apposition 
after the locality. 

Description. Female. Carapace, ster- 
num, coxae orange. Legs black. Dorsum 
of abdomen black, white and orange (Fig. 
539); venter with central white patch on 
orange and a posterior transverse black 
band including the spinnerets (Fig. 540). 
Anterior median eyes their diameter apart; 
posterior median eyes 1.3 times their di- 
ameter apart. Abdomen oval. Total length 
9.4 mm. Carapace 3.9 mm long, 3.2 wide. 

First femur 3.1 mm; patella and tibia 3.9; 
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metatarsus 2.5; tarsus 1.2. Second patella 
and tibia 3.4 mm; third 2.4; fourth 3.7. 

Diagnosis. This species is distinguished 
from A. quadrilorata by a black band 
through the median of the abdomen (Fig. 
539) and an epigynum with a longer lobe, 
making the epigynum as wide as long in 
ventral view (Fig. 537). 

Paratype. BRAZIL Sdo Paulo: Itan- 
haém, Nov. 1925 (R. Spitz, MZSP 5469). 

Alpaida darlingtoni new species 
Figures 541-546; Map 5 

Holotype. Female holotype with male and juvenile 
male paratypes from Cerro Pulmado, 2,500-2,800 
m, northwestern Sierra Nevada de Santa Marta, 

Colombia, 25 Sept. 1928 (P. J. Darlington, MCZ). 
The species is named after the collector. 

Description. Female. Carapace, ster- 

num, legs orange. Dorsum of abdomen 
white with a posterior pair of black spots 
(Fig. 543); venter orange. Abdomen oval, 
with lateral grooves (Fig. 543). Total length 
4.9 mm. Carapace 2.1 mm long, 1.6 wide. 
First femur 1.9 mm; patella and tibia 2.8; 
metatarsus 1.7; tarsus 0.9. Second patella 
and tibia 2.0 mm; third 1.1; fourth 1.8. 

Male. Coloration as in female (Fig. 545). 
Second tibiae with macrosetae, fourth tro- 
chanters with a macroseta. Total length 4.2 
mm. Carapace 2.2 mm long, 1.9 wide. First 
femur 2.0 mm; patella and tibia 2.5. Sec- 
ond femur 1.8 mm; third 1.1; fourth 1.9. 

Diagnosis. The female distinguished 
from other Alpaida species by the longer 
than wide epigynum with a scape that is 
slightly constricted at its base (Fig. 541). 
The palpus, unlike others, has a filiform 
embolus with the distal lobe of the ter- 
minal apophysis forming a hook, its tip 
pointing at the cymbium (Fig. 546). 

Alpaida madeira new species 
Figures 547-550; Map 5 

Holotype. Female from Rio Madeira, Pérto Velho, 
Est. Rond6énia, Brazil (Stanford Exped., W. M. 
Mann, ex MCZ, MZSP). The specific name is a noun 
in apposition after the locality. 

Description. Female. Carapace orange, 

median eye region black. Sternum, coxae 
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Figures 541-546. Alpaida darlingtonin. sp., female. 541, epigynum, ventral. 542, epigynum, posterior. 543, dorsal. 544, ventral. 
545, 546, male. 545, dorsal. 546, left palpus. 

Figures 547-550. A. madeiran. sp., female. 547, epigynum, ventral. 548, epigynum, posterior. 549, dorsal. 550, ventral. 

Figures 551-554. A. roemeri (Strand), female. 551, epigynum, ventral. 552, epigynum, posterior. 553, dorsal. 554, lateral. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 

orange. Second femora, distal half of other 
and distal articles black with orange ring 
proximally on tibia. Dorsum of abdomen 
white with tip of tail black (Fig. 549); ven- 
ter with black rectangle, black spinnerets, 
black tail (Fig. 550). Abdomen elongated 
with tail basally constricted. Total length 
10.0 mm. Carapace 2.9 mm long, 2.5 wide. 
First femur 3.7 mm; patella and tibia 4.3; 
metatarsus 3.1; tarsus 1.2. Second patella 
and tibia 3.4 mm; third 2.4; fourth 4.0. 

Diagnosis. Females, unlike other Al- 
paida, have a tail, slightly constricted at 

its base and with three distal lobes, on the 
abdomen (Figs. 549, 550). The epigynum 
is distinguished from that of A. quadrilo- 
rata by a slight median longitudinal groove 
(Figs. 547, 548). 

Alpaida roemeri (Strand), 
new combination 

Figures 551-554; Map 5 

Aranea roemeri Strand, 1908: 3. Female holotype 
from Joinville [Joinvile], Santa Catarina, Brazil 
(SMF), examined. Roewer, 1942: 851. 

Araneus roemeri:—Bonnet, 1955: 586. 



470 

Note. The abdomen of the holotype is 
damaged. 

Description. Female. Carapace brown 
with a median longitudinal dark line and 
thoracic border dark. Sternum, legs light 
brown; legs with contrasting dark brown 
rings. Dorsum of abdomen and sides with 
black patches on posterior (Fig. 553); sides 
with black patches, black between genital 
groove and spinnerets (Fig. 554); spinner- 
ets dark brown; paired black patches on 
overhang behind spinnerets. Anterior me- 
dian eyes 1.5 diameters apart, posterior 
median eyes 1.5 diameters apart. Abdo- 
men [damaged] probably with three humps 
anteriorly, much longer than wide, with 
tail overhanging spinnerets (Fig. 554). To- 
tal length 12.0 mm. Carapace 4.1 mm long, 
3.5 wide. First femur 4.2 mm; patella and 
tibia 4.5; metatarsus 3.4; tarsus 1.4. Third 
patella and tibia 2.6 mm; fourth 4.3. 

Diagnosis. This species is distinguished 
from others by the slight constriction near 
the posterior end of the abdomen (Fig. 
553). The epigynum differs from that of 
A. madeira by having only a small median 
lobe and being subtriangular in median 
and posterior views (Figs. 551, 552). 

Alpaida eberhardi new species 
Figures 555-558; Map 5 

Holotype. Female from 25 km W of Queremal, Dpto. 
Valle, Colombia, 1977, (W. Eberhard, MCZ). The 

species is named after the collector. 

Description. Female. Carapace, yellow- 
ish. Labium, endites, sternum, black. Legs 

yellowish with wide dusky rings. Dorsum 
of abdomen with white patches (Fig. 557); 
sides with dorsal longitudinal black band 
and ventral white area; venter black (Fig. 
558). Abdomen elongate rounded in front, 
pointed behind (Fig. 557). Total length 4.7 
mm. Carapace 1.9 mm long, 1.5 wide. First 
femur 1.9 mm; patella and tibia 2.5; meta- 
tarsus 1.5; tarsus 0.7. Second patella and 
tibia 2.2 mm; third 1.2; fourth 2.1. 

Variation. Total length from 3.8 to 4.8 
mm. The holotype was described and il- 
lustrated. 

Diagnosis. The epigynum differs from 
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that of most Alpaida by having an edge 
along its anterior face in ventral view and 
from that of A. machala by having a long- 
er, narrower median lobe (Figs. 555, 556). 

Paratypes. COLOMBIA Antioquia: 
Mutata ““Cancheras”’ 6 Dec. 1963, 2 (P. B. 
Schneble, MCZ). Valle: Central Hidro- 
electrica Anchicaya, Canyon Rio Anchi- 
caya, 400 m, 1975, 2, 1977, 2 (W. Eber- 
hard, MCZ). 

Alpaida machala new species 
Figures 559-563; Map 5 

Holotype. Female from Buenavista, 20 km SE of 

Machala, Prov. El Oro, Ecuador, 1-20 Nov. 1942 
(R. Walls, CAS). The specific name is a noun in 
apposition after the locality. 

Description. Female. Carapace yellow; 
labium, endites dusky; sternum black. 
Coxae and legs yellow. Dorsum of abdo- 
men with white pigment, with dusky marks 
on shoulder, dusky transverse band _pos- 
teriorly (Fig. 562); sides with a dusky band 
between two white bands; venter black 
from genital groove to behind spinnerets 
(Fig. 563). Abdomen rounded anteriorly, 
slightly pointed posteriorly [abdomen 
damaged]. Total length 3.8 mm. Carapace 
1.5 mm long, 1.3 wide. First femur 1.9 
mm; patella and tibia 2.1; metatarsus 1.4; 
tarsus 0.7. Second patella and tibia 1.9 mm; 
third’ 112 fourth 8: 

Diagnosis. The epigynum of the female 
differs from that of A. eberhardi by having 
the median lobe wider at its base and the 
lateral lobes longer (Figs. 559-561). Also, 
the anterior margin of the epigynum is 
broken in the midline (Fig. 559). 

Paratype. ECUADOR Pichincha: 35 km 
NW Santo Domingo de los Colorados, 22 
Dec. 1958, 22 (A. M. Nadler, AMNH). 

Alpaida queremal new species 
Figures 564-569; Map 5 

Holotype. Female from Rio San Juan, afl. del Digua 
near Queremal, 1,300 m, Dpto. Valle, Colombia, 
1976 (W. Eberhard, MCZ). The specific name is a 
noun in apposition after the locality. 

Description. Female. Carapace yellow- 
white with thorax dusky; labium, endites, 
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Figures 555-558. Alpaida eberhardin. sp., female. 555, epigynum, ventral. 556, epigynum, posterior. 557, dorsal. 558, ventral. 

Figures 559-563. A. machalan. sp., female. 559, epigynum, ventral. 560, epigynum, posterior. 561, epigynum, lateral. 562, 
dorsal. 563, ventral. 

Figures 564-569. A. queremaln. sp. 564-567, female. 564, epigynum, ventral. 565, epigynum, posterior. 566, dorsal. 567, 
ventral. 568, 569, male. 568, dorsal. 569, left palpus. 

Figures 570-578. A. truncata (Keyserling). 570-575, female. 570, 572, epigynum, ventral. 571, 573, epigynum, posterior. 570, 
571, (Paraguay). 572, 573, (Panama). 574, dorsal. 575, ventral. 576-578, male. 576, dorsal. 577, palpus. 578, second left leg, 
dorsal. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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dusky. Sternum, black. Legs, yellow-white. 
Dorsum of abdomen with paired white 
patches, a pair of black patches anteriorly, 
and a posterior median black patch (Fig. 
566); sides with a dorsal posterior black 
mark and ventral white band; venter, dus- 
ky, black around spinnerets (Fig. 567). Ab- 
domen oval. Total length 3.2 mm. Cara- 
pace 1.4 mm long, 1.1 wide. First femur 
1.6 mm; patella and tibia 1.8; metatarsus 
1.1; tarsus 0.5. Second patella and tibia 1.5 
mm; third 1.0; fourth 1.4. 

Male. Color as in female (Fig. 568). To- 
tal length 2.7 mm. Carapace 1.3 mm long, 
1.1 wide. First femur 1.6 mm; patella and 
tibia 1.7; metatarsus 1.0, tarsus 0.5. Second 
patella and tibia 1.3 mm; third 0.9; fourth 
Le. 

Variation. Total length of females var- 
ies from 3.2 to3.5 mm. Female from Dpto. 
Narino has carapace olive-white without 
dusky areas, the dorsum of the abdomen 
with sides and posterior golden yellow on 
white, an anterior golden yellow patch, 
middle without pigment, black on each 
shoulder, and a pair of black patches pos- 
terior. Endites, labium, sternum and ven- 
ter of abdomen black. 

The female holotype is described and 
illustrated. 

Diagnosis. This species is much smaller 
than A. truncata and the abdomen is 
rounded behind and lacks the four humps 
on the posterior (Figs. 566, 567). Unlike 
A. truncata, the epigynum has two pro- 
jecting ventral lateral lobes (Figs. 564, 565) 
and the median apophysis of the male pal- 
pus lacks the notch in the base present in 
A. truncata (Fig. 569). 

Paratypes. COLOMBIA Narino: La 
Planada, 1,800 m, 7 km S Choconés, nr. 
Ricaurte, July 1986, 32, 66 (W. Eberhard 
FN8-29F, MCZ). 

Alpaida truncata (Keyserling), 
new combination 

Plates 1, 2; Figures 570-578; Map 5 

Epeira truncata Keyserling, 1865: 807, pl. 19, fig. 21, 
?. Female from Uruguay (BMNH), examined. 

Epeira elegantissima Taczanowski, 1878: 170, pl. 2, 
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fig. 19. 2. Female from Amable Maria, [Dpto. Junin], 
Peru (PAN), examined. 

Epeira cylindrica Taczanowski, 1878: 171, pl. 2, fig. 

20, 21, 2, 6. Male lectotype here designated from 

Amable Maria, [Dpto. Junin], Peru (PAN), exam- 

ined. 
Epeira nigropustulata O. P.-Cambridge, 1893: 111, 

pl. 15, fig. 5, 2. Female from Teapa, Tabasco, Mex- 

ico (BMNH), examined. NEW SYNONYMY. 

Aranea nigropustulata:—F. P.-Cambridge, 1904: 516, 
pl. 49, fig. 22, °. 

Araneus mutatus Chamberlin and Ivie, 1936: 46, pl. 

14, fig. 128, 129, 2. Female from Barro Colorado 
Island, Panama (AMNH), examined. Bonnet, 1955: 

047. NEW SYNONYMY. 

Edricus truncatus:—Roewer, 1942: 762. Bonnet, 1956: 

1649. 

Epeiroides albonotatus Mello-Leitao, 1945: 237. Ear- 
ly instar, immature from Misiones Prov., Argentina 

(MULP), examined. Brignoli, 1983: 268. NEW 

SYNONYMY. 

Edricus ensifer Caporiacco, 1947: 25; 1948: 658, fig. 
66, 6. Male holotype from Two Mouths, Essequebo 

River, British Guyana (MZUF), examined. NEW 

SYNONYMY. 

Subedricus nigropustulata:—Caporiacco, 1954: 84. 

Description. Female. Carapace, ster- 

num, legs brown. Dorsum of abdomen 
white and black (Fig. 574); venter with 
median white streak (Fig. 575). Abdomen 
oval, posterior truncate with four humps 
(Fig. 574). Total length 10.7 mm. Cara- 
pace 4.2 mm long, 3.4 wide. First femur 
3.9 mm; patella and tibia 4.9; metatarsus 
3.1; tarsus 1.5. Second patella and tibia 4.5 
mm; third 2.7; and fourth 4.7. 

Male. Coloration as in female but car- 
apace, sternum and legs lighter brown (Fig. 
576). Tibia of second leg flattened and wide 
(Fig. 578). Shape of abdomen like that of 
female. Total length 6.2 mm. Carapace 3.1 
mm long, 2.4 wide. First femur 3.4 mm; 
patella and tibia 4.2; metatarsus 2.5; tarsus 
1.2. Second patella and tibia 3.5 mm; third 
2.0; and fourth 3.6. 

Variation. Total length of females var- 
ies from 8.3 to 12.8 mm, of males from 
4.8 to 8.2. Some individuals are all black. 
A living specimen had carapace and legs 
a transparent orange, abdomen bright yel- 
low with shiny black patches (Plate 1). 

The female and male illustrated and de- 
scribed are from Paraguay (MCZ). 

Diagnosis. Both sexes differ from all 



other Alpaida by having the abdomen 
truncate posteriorly with black humps 
(Figs. 574-576), and also differ from A. 
queremal by being larger. The female, un- 
like A. queremal lacks the lateral lobes of 
the epigynum (Figs. 570, 571). The male, 
unlike other Alpaida, has a modified sec- 
ond tibia, flattened and wide, bearing two 
macrosetae (Fig. 578) and is distinguished 
from A. queremal by a notch in the base 
of the median apophysis of the palpus (Fig. 
Sie) 

Natural History and Distribution. The 
species has been collected from forest in 
Para and Minas Gerais, Brazil, and from 
gallery forest in Mato Grosso. 

Alpaida truncata do not usually have a 
free sector in the web (Plate 2) but have 
a signal line out of the web plane and an 
intact orb. The posterior ends of their ab- 
domens are brightly colored. The spiders 
sit in the retreat facing away from the orb 
and hold the signal line with a leg four. 
Kochalka (in letter) wrote that in Para- 
guay, A. truncata is found ina rolled green 
leaf during the day. The black spots on the 
abdomen look like eyes when seen through 
the opening of the retreat, which is usually 
1 to 2 m above the ground in humid forest 
and quite small. All coxae, third and fourth 
femora, and ventrolateral stripes on the 
abdomen are green. The green fills in the 
space between eyespots and spinnerets. A. 

truncata is found from southern Mexico 
to northern Argentina (Map 5). 

Records. COSTA RICA Heredia: La 
Selva, nr. Puerto Viejo (MCZ). Cartago: 
Turrialba (MCZ). PANAMA Panama: Ar- 
raijan (MCZ); Forest Reserve (MCZ); Ba- 
rro Colorado Isl., Lago Gattin (AMNH). 
LESSER ANTILLES Trinidad: Coparo 
(AMNH). VENEZUELA Carabobo: San 
Esteban (AMNH). Bolivar: Hato La Ver- 
garena (AMNH). Amazonas: Prov. la Es- 
meralda, Alto Orinoco (MCZ). SURINAM 
Saramacca: Voltzberg—Raleighvallen 
Nature Reserve (MCZ). Marowijne: Chris- 
tian Kondre (AMNH). COLOMBIA San- 
tander: Rio Suarez, 800-1,000 m (AMNH). 
Cundinamarea: Monterredondo, 1,200 m 
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(MCZ). Meta: Puerto Lleras (MCZ); 15 km 
SW Puerto Lopez, 500 m, (MCZ). Putu- 
mayo: Pto. Asis (MCZ). ECUADOR Napo: 
Cuyabene (L. Grande) (MECN). Mon- 
rona-Santiago: Los Trayos (MCZ); Suctia 
(MCZ). Los Rios: Juan Montalvo (AMNH);: 
SW Queveda (CAS). PERU Loreto: Iquitos 
(MCZ). San Martin: 32 km SE Moyo- 
bamba (AMNH). Hudnuco: Tingo Maria 
(AMNH). Cuzco: Quillabamba, 1,000 m 
(AMNH). BRAZIL Pard: Belém (MEG, 

MCZ); Canindé, Rio Gurupi (AMNH). 
Amazonas: Benjamin Constant (MNRJ); 
Igarape Belém (AMNH); Fonte Boa 
(AMNH); Manaus (NHRM); mouth of Rio 
Embira, Rio Jurua (AMNH). Bahia: Sal- 
vador (AMNH); Urucuca (MCN). Mato 
Grosso: 260 km N Xavantina (MCZ); Cha- 
pada dos Guimaroes (AMNH). Minas Ge- 
rais: Lavras (MCZ); Aripuana (MCZ). Es- 
pirito Santo: Sosretame Linhares (MZSP). 
Rio de Janeiro: Rio de Janeiro (AMNH). 
Sdo Paulo: Faz Itaqueri (MCN). Parand: 
Rio Negro (MNRJ). Rio Grande do Sul: 
Triunfo (MCN). BOLIVIA El Beni: Cha- 

cobo Indian Village, Rio Benito (AMNH). 
PARAGUAY Concepcién: Apa (AMNH). 
Central: San Lorenzo (MNHNP). Para- 
guari: Parque Nac. Ybyoui (MNHNP). 
Caaguazu: Colon (MNHNP). ARGEN- 
TINA Misiones: San Ignacio (MEG); Mi- 
siones (MACN); Puerto Victoria (MLP); 
Dpto. San Antonio (MEG); Chaco: Selva 
del Rio de Oro (MEG). 

Alpaida yotoco new species 
Figures 579-582; Map 5 

Holotype. Female from Yotoco, 1,500 m, Dpto. Valle, 
Colombia, Aug. 1977 (W. E. Eberhard no. 1217, 

MCZ). The specific name is a noun in apposition 
after the locality. 

Description. Female. Carapace, yellow- 
ish. Labium, endites, sternum, black. Legs 
yellowish, distal articles dusky. Dorsum of 
abdomen with white patches (Figs. 581), 
lateral white patches yellowish; sides dus- 
ky; venter, black sides with tiny white spots 
(Fig. 582). Abdomen elongate oval with 
anterior median hump and posterior point 
(Fig. 581). Total length 4.3 mm. Carapace 
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1.5 mm long, 1.3 wide. First femur 1.7 
mm; patella and tibia 1.9; metatarsus 1.3; 
tarsus 0.6. Second patella and tibia 1.6 mm; 
third 1.1; fourth 1.6. 

Variation. Total length of females var- 
ies from 3.5 to 4.38 mm. 

Diagnosis. This species is distinguished 
from A. nadleri by the epigynum which, 
in posterior view, has a lip as wide or wider 
than the median plate (Fig. 580). 

Paratype. COLOMBIA Valle: nr. Yo- 
toco, 1,600 m, Dec. 1976, 2 (W. Eberhard, 
MCZ). 

Alpaida nadleri new species 
Figures 583-586; Map 5 

Holotype. Female from Rancho Grande, Prov. Ara- 
gua, Venezuela, 20 Dec. 1954 (A. M. Nadler, 

AMNH). The species is named after the collector. 

Description. Female. Carapace, ster- 
num, legs yellowish. Dorsum of abdomen 
with white patches and two pairs of black 
patches (Fig. 585); venter with black patch 
between epigynum and spinnerets. Eyes 
small. Anterior median eyes 1.8 diameters 
apart; posterior median eyes 1.4 diameters. 
Abdomen rounded anteriorly and _ poste- 
riorly. Total length 3.4 mm. Carapace 1.5 
mm long, 1.3 wide. First femur 1.8 mm; 
patella and tibia 2.1; metatarsus 1.3; tarsus 
0.6. Second patella and tibia 1.7 mm; third 
Lltourth’1.6: 

Diagnosis. The species is distinguished 
from A. yocoto by the curved lips near the 
midline in posterior view of the epigynum 
(Fig. 584). 

Paratype. VENEZUELA Aragua: Ran- 
cho Grande, March 1946, 2 (W. Beebe, 
AMNH). 

Alpaida anchicaya new species 
Figures 587-592; Map 5 

Holotype. Male holotype and female paratype from 
Central Hidroelectrica Anchicaya, Canyon Rio An- 

Figures 579-582. 

Figures 583-586. 

Figures 587-592. 

ventral. 591, 592, male. 591, dorsal. 592, left palpus. 
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chicaya, 400 m, near road to Buenaventura, Dpto. 
Valle, Colombia, 24 April 197? (W. Eberhard, 

MCZ). The specific name is a noun in apposition 
after the locality. 

Description. Female. Carapace yellow- 
ish, eye region black. Chelicerae yellowish, 
distally black; labium, endites, sternum 
black. Legs yellowish, darker distally. Dor- 
sum of abdomen with black and white pig- 
ment (Fig. 589); venter with wide median 
longitudinal black band (Fig. 590). Ab- 
domen oval. Total length 2.5 mm. Cara- 
pace 1.23 mm long, 0.91 wide. First femur 
1.36 mm; patella and tibia 1.53; metatarsus 
1.00; tarsus 0.57. Second patella and tibia 
1.24; third 0.78; fourth 1.20. 

Male. Coloration as in female (Fig. 591). 
Second tibiae not swollen. Total length 2.1 
mm. Carapace 1.14 mm long, 0.97 wide. 
First femur 1.63 mm; patella and tibia 1.78; 
metatarsus 1.11; tarsus 0.62. Second patella 
and tibia 1.37 mm; third 0.89; fourth 1.30. 

Diagnosis. Females are distinguished 
from A. cisneros by two proximal notches 
on the epigynum, visible in posterior view 
(Fig. 588). The male, unlike most Alpaida, 
has the median apophysis of the palpus 
drawn out beyond the bulb as in A. que- 
remal and A. truncata, but differs from 
these two species by having a filiform em- 
bolus lying ‘‘on top” of the bulb (Fig. 592). 

Paratypes. COLOMBIA Valle: Central 
Hidroelectrica Anchicaya, 400 m, 49; 1977, 
2, 26; 1978, 6 (all W. Eberhard, MCZ). 

Alpaida tuonabo (Chamberlin and lvie) 
Figures 593-598; Map 5 

Araneus tuonabo Chamberlin and Ivie, 1936: 50, pl. 
14, fig. 130, 2. Female holotype from Barro Colo- 
rado Island, Panama (AMNH), examined. Bonnet, 

1955: 620. Lubin, 1978. 

Aranea tuonabo:—Roewer, 1942: 854. 
Alpaida tuonabo:—Shelly, 1983: 123. Eberhard, 1986: 

73, fig. 4.2f (web). 

— 

Alpaida yotoco n. sp., female. 579, epigynum, ventral. 580, epigynum, posterior. 581, dorsal. 582, ventral. 

A. nadlerin. sp., female. 583, epigynum, ventral. 584, epigynum, posterior. 585, dorsal. 586, ventral. 

A. anchicaya n. sp. 587-590, female. 587, epigynum, ventral. 588, epigynum, posterior. 589, dorsal. 590. 
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Figures 593-598. A. tuonabo (Chamberlin and Ivie). 593-596, female. 593, epigynum, ventral. 594, epigynum, posterior. 595, 
dorsal. 596, ventral. 597, 598, male. 597, dorsal. 598, palpus. 

Figures 599-602. A. cisnerosn. sp., female. 599, epigynum, ventral. 600, epigynum, posterior. 601, dorsal. 602, ventral. 

Figures 603, 604. A. schneblein. sp., male. 603, dorsal. 604, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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Description. Female. Carapace color- 
less, whitish; sternum yellow. Legs color- 
less, ringed black; first and second patella 
and tibia black. Dorsum of abdomen with 
yellow-white bands separated by pig- 
mentless area and four black patches (Fig. 
595): venter with black patch, black around 
spinnerets and under tail (Fig. 596). Ab- 
domen elongate (Fig. 595). Total length 
6.7 mm. Carapace 2.1 mm long, 1.8 wide. 
First femur 2.5 mm; patella and tibia 2.8; 
metatarsus 1.7; tarsus 0.7. Second patella 
and tibia 2.5 mm; third 1.5; fourth 2.3. 

Male. Carapace colorless to whitish. Legs 
blackish. Dorsum of abdomen yellowish- 
white with four black spots and black on 
posterior margin (Fig. 597); venter black 
in center, black around and behind spin- 
nerets. Fourth coxae with one or two short 
macrosetae. Abdomen shorter than that of 
female. Total length 4.0 mm. Carapace 2.0 
mm long, 1.8 wide. First femur 2.5 mm; 
patella and tibia 2.6; metatarsus 1.6; tarsus 
0.7. Second patella and tibia 2.1 mm; third 
1.8; fourth 2.1. 

Variation. Females vary in total length 
from 4.1 to 6.7 mm, males from 3.5 to 4.0. 
A photograph of a living specimen had 
yellow patches on a dark dusky orange 
background with black marks. 

Diagnosis. Females are distinguished 
from most Alpaida by the longer than wide 
epigynum with a wide scape (Fig. 593), 
and from A. cisneros in posterior view by 
a narrow lip with a proximal swelling (Fig. 
594). Males distinguished from other 
species by the long median apophysis with 
one tooth on the proximal end and two 
teeth on the distal end (Fig. 598). 

Natural History and Distribution. The 
species is very common in the Panama Ca- 
nal area in open areas in lowland tropical 
moist forest from July to December, dur- 
ing the mid to late wet season. Females 
make and tend webs during the day and 
consume them at night. Web sites are 
shaded. Webs average 21.6 cm in diameter 
and are supported by herbaceous stems, 
woody vines and branches at a height of 
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0.6 to 1.2 m. Individuals move to another 
web site after one to two days. The spiders 
feed on various small insects (Lubin, 1978; 
Shelly, 1983). Eberhard (1986) illustrated 
the web. 

Records. PANAMA Col6én: Portobelo 
(MCZ); Fort Gulick (AMNH); Fort Sher- 
man (AMNH). Panamd: Pipeline Road 
(MCZ, MIUP); Barro Colorado Island, Lago 
Gatun (MCZ, AMNH); Experimental Gar- 
dens (MCZ); Gamboa (AMNH); El Valle 
(MCZ). 

Alpaida cisneros new species 
Figures 599-602; Map 5 

Holotype. Female from near Cisneros, 500 m, Dpto. 
Valle, Colombia, April 1976 (W. Eberhard no. 1089, 

MCZ). The specific name is a noun in apposition 
after the locality. 

Description. Female. Carapace yellow- 
white with a pair of dark marks. Labium, 
endites, sternum, black. Legs yellow-white. 
Dorsum of abdomen with black and white 
patches (Fig. 601); venter with median 
black patch (Fig. 602). Legs with a short 
dorsal macrosetae on each femur, several 
on inside of first. Total length 3.6 mm. 
Carapace 1.7 mm long, 1.5 wide. First fe- 
mur 2.0 mm; patella and tibia 2.3; meta- 
tarsus 1.6; tarsus 0.8. Second patella and 
tibia 1.9 mm; third 1.3; fourth 1.9. 

Variation. Females vary in total length 
from 3.4 to 4.7 mm. The largest specimen 
comes from Ecuador. 

The female holotype was described and 
illustrated. 

Diagnosis. This species is distinguished 
from A. tuonabo by the point on the scape 
of the epigynum (Fig. 599) and in posterior 
view by the dark seminal receptacles vis- 
ible through the transparent integument 
(Fig. 600). 

Paratypes. COLOMBIA Valle: 20 km 
E of Buenaventura, 1974, 2 (W. Eberhard, 
MCZ). Cauca: NW of Guapi, ca. 100 m, 
3 Jan. 1973, 9 (W. Eberhard, MCZ). EC- 
UADOR Pichincha: Via Pto. Quito, km 
113, 5 April 1985, 2° (G. Morejon, MECN). 



Alpaida schneblei new species 
Figures 603, 604; Map 5 

Holotype. Male from Mutata “Cancheras,”’ Dpto. An- 
tioquia, Colombia, July, 1963 (P. B. Schneble, MCZ). 
The species is named after the collector. 

Description. Male. Carapace yellowish 
with black patch in middle (Fig. 603). La- 
bium, sternum, endites, black. Coxae, dis- 
tal leg articles yellow-white with indistinct 
narrow dark rings. Dorsum of abdomen 
with white cardiac mark and white band 
on each side (Fig. 603); venter, black. Ab- 
domen pointed posteriorly. Total length 
4.0 mm. Carapace 1.9 mm long, 1.6 wide. 
First femur 1.7 mm; patella and tibia 2.0; 
metatarsus 1.2; tarsus 0.6. Second patella 
and tibia 1.6 mm; third 1.2; fourth 1.9. 

Diagnosis. Although the male belongs 
to the group of Alpaida species with a white 
cardiac mark, the palpus, with its long fil- 
amentous embolus, resembles the palpus 
of A. anchicaya and A. cali and others, but 
is distinguished by the shape of the median 
apophysis and terminal apophysis (Fig. 
604). 

Alpaida silencio new species 
Figures 605-610; Map 5 

Holotype. Male holotype and female paratype from 
EI Silencio, near Cali, 2,000 m, Colombia, July 1974 
(W. Eberhard no. I-867, MCZ). The specific name 
is a noun in apposition after the locality. 

Description. Female. Carapace, legs 

light orange. Labium, endites, sternum 
black. Dorsum of abdomen with black and 
white pigment patches (Fig. 607); venter 
black around spinnerets, gray anteriorly 
with some white pigment (Fig. 608). Ab- 
domen cylindrical (Fig. 607). Total length 
3.8 mm. Carapace 1.6 mm long, 1.3 wide. 
First femur 1.8 mm; patella and tibia 2.0; 
metatarsus 1.3; tarsus 0.7. Second patella 
and tibia 1.8 mm; third 1.1; fourth 1.7. 

Male. Coloration as in female (Fig. 609). 
Venter of abdomen mostly black. Second 
tibiae not swollen. Total length 3.2 mm. 
Carapace 1.6 mm long, 1.3 wide. First fe- 
mur 1.9 mm; patella and tibia 2.0; meta- 
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tarsus 1.3; tarsus 0.6. Second patella and 
tibia 1.6 mm, third 1.1; fourth 1.5. 

Diagnosis. Females distinguished from 
A. anchicaya by a lateral swelling on each 
side of the median lobe (Fig. 605). The 
palpus of the male differs from A. anchi- 
caya by having the drawn out distal end 
of the median apophysis curled back, its 
tip under the conductor (Fig. 610) and the 
embolus wide at its base with a filamentous 
tip “on top” of the bulb (Fig. 610). 

Natural History. This species is found 
in cloud forest at high elevation. 

Paratypes. COLOMBIA Valle: Saladito, 
1,800 m, Oct. 1975, 2 (W. Eberhard E149, 
MCZ); 3 Jan. 1977, 2 (H. Levi, MGZ). 

Alpaida cali new species 
Figures 611-616; Map 5 

Holotype. Female from Cali, Dpto. Valle, Colombia, 
1,000 m, 1976 (W. Eberhard, MCZ). The specific 

name is a noun in apposition after the locality. 

Description. Female. Carapace orange- 
yellow; sternum orange with median black 
spot. Legs orange-yellow, third and fourth 
legs with narrow black rings or spots. Dor- 
sum of abdomen with black and white pig- 
ment on orange gray; sides with diagonal 
streak anteriorly continued ventrally, a 
black patch posteriorly (Fig. 613); venter 
with black patches on orange (Fig. 614). 
Posterior median eyes twice diameter of 
all others. Abdomen oval, scalloped on sides 
(Figs. 613, 614). Total length 4.0 mm. Car- 
apace 1.5 mm long, 1.1 wide. First femur 
1.3 mm; patella and tibia 1.5; metatarsus 
1.1; tarsus 0.5. Second patella and tibia 1.3 
mm; third 0.8; fourth 1.3. 

Male. Color as in female. Dorsum of 
abdomen with three pairs of black patches 
and posterior black mark (Fig. 615); venter 
dusky. Abdomen oval. Total length 2.8 
mm. Carapace 1.4 mm long, 1.1 wide. First 
femur 1.5 mm; patella and tibia 1.5; meta- 
tarsus 1.0; tarsus 0.5. Second patella and 
tibia 1.2 mm; third 1.0; fourth 1.5. 

Variation. Males vary in total length 
from 2.8 to 3.3 mm. 
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Diagnosis. The epigynum is as long as 
wide or slightly longer, with a wide semi- 
circular notch (Fig. 611), and, in posterior 
view, it is much wider than long (Fig. 612). 
The palpus has the embolus loop on “top” 
of the bulb toward the cymbium (Fig. 616), 
unlike that of any other Alpaida. 

Paratypes. COLOMBIA Valle: Cali, 
1,000 m, 1976, 6; Rio Jamundi near Ja- 
mundi, 1,000 m, 9 Dec. 1969, 6, 17 June 
1970, 6 (all W. Eberhard, MCZ). 

Alpaida nonoai new species 
Figures 617-622; Map 5 

Holotype. Female from Parque Estadual de Nonoai, 
Nonoai, Rio Grande do Sul, Brazil, 13 Jan. 1985 
(A. A. Lise, MCN no. 12912). The specific name is 

a noun in apposition after the locality. 

Description. Female. Carapace yellow- 
ish white with dusky median patch. Ster- 
num, legs yellowish white. Dorsum of ab- 
domen with three white bands, laterals with 
scalloped dorsal border, median ones in- 
distinct in outline, and two posterior black 
patches (Figs. 619, 620); venter yellowish 
white, with black spinnerets. Anterior lat- 
eral eyes the diameter, posterior median 
eyes 1.6 diameters, posterior lateral eyes 
1.3 diameters of anterior median eyes. An- 
terior median eyes slightly more than one 
diameter apart, posterior medians about 
their diameter apart. Abdomen oval. Total 
length 5.1 mm. Carapace 1.8 mm long, 1.8 
wide. First femur 1.7 mm; patella and tibia 
1.9; metatarsus 1.1; tarsus 0.7. Second pa- 
tella and tibia 1.5 mm; third 1.0; fourth 
eG: 

Male. Coloration as in female but with 
more black pigment on dorsum of abdo- 
men (Fig. 621). Total length 3.9 mm. Car- 
apace 1.8 mm long, 1.5 wide. First femur 
1.8 mm; patella and tibia 2.1; metatarsus 
1.1; tarsus 0.5. Second patella and tibia 1.8 
min: third 11> fourth 1:7: 

Variation. Total length of females from 
3.8 to 5.5 mm, males from 3.5 to 4.0. The : 
abdomen of some specimens is oval (Fig. 
619), of others, elongate (Fig. 620). 

The female holotype and a male from 
Rio Grande do Sul (MCN) are described 
and illustrated. 
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Diagnosis. Females distinguished from 
similar species by the epigynum: in ventral 
view, the median plate shows as a bulge 
on each side of the lip (Fig. 617, as in A. 
leucogramma), and in posterior view, the 
median plate is convex (Fig. 618), distinct 
from A. leucogramma. The male distin- 
guished from most Alpaida by the long 
filamentous embolus, which lies across the 
middle of the bulb, by a flat keel on the 
distal end of the median apophysis and by 
lobed terminal apophysis (Fig. 622). 

Paratypes. BRAZIL Sdo Paulo: Bora- 
céia, 28 Feb. 1967, 2 (P. de Biasi, MZSP 
6122); Sao Paulo, 21 Dec. 1945, 6 (H. Sick, 
AMNH). Rio Grande do Sul: Sao Jaco, Ar- 
roio do Meio, 9 Jan. 1985, 2 (A. A. Lise, 
MCN); Montenegro, 6 Oct. 1977, 84, 2 (A. 
A. Lise, H. E. Buckup, MCN); Rio Pardo, 
15 Dec. 1976, 6 (F. R. Mayer, MCN); 
Triunfo, 20 Oct. 1977, 49, 26 (E. H. Buck- 
up, MCN), 28 Nov. 1977, 22, 6 (H. Bischoff, 
MCN 7333); Trés Coroas, 15 Dec. 1976, 2 

(E. H. Buckup 4932, MCN); Canela, 3 Feb. 
1967, 2 (A. A. Lise, MCN), 31 Dec. 1973, 
2? (A. A. Lise, MCN 2055); Vila Oliva, Ca- 
xias do Sul, 5 Jan. 1976, 2 (P. A. Buckup, 
MCN 3697); Parque Estadual de Nonoai, 
Nonoai, 14 Jan. 1985, 2 (A. A. Lise, MCN 

12810); Igrejinha, Jaquara, 19 Oct. 1967, 
32, 36 (P. de Biasi, MZSP 7154). 

Alpaida marta new species 
Figures 623-627; Map 5 

Holotype. Female from Sierra Nevada de Santa Mar- 
ta, San Pedro, 1,200 m, Dpto. Magdalena, Colom- 
bia, 3 May 1975 (J. Kochalka, MCZ). The specific 
name is a noun in apposition after the type locality. 

Description. Female. Carapace, ster- 
num, legs yellowish white. Dorsum of ab- 
domen with four pairs of black spots, one 
on each protuberance, and a pair of larger 
black spots posteriorly with reddish lon- 
gitudinal streaks broken by greenish areas 
(Fig. 625); venter yellowish without marks, 
spinnerets dusky. Posterior median eyes 
1.4 diameters of anterior medians; laterals 
subequal to anterior medians. Anterior 
median eyes 1.5 their diameters apart; pos- 
terior median eyes slightly more than their 
diameter apart. Abdomen pointed ante- 
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Figures 605-610. Alpaida silencio n. sp. 605-607, female. 605, epigynum, ventral. 606, epigynum, posterior. 607, dorsal. 608, 

ventral. 609, 610, male. 609, dorsal. 610, left palpus. 

Figures 611-616. A. calin. sp. 611-614, female. 611, epigynum, ventral. 612, epigynum, posterior. 613, dorsal. 614, ventral. 

615, 616, male. 615, dorsal. 616, ventral. 

Figures 617-622. A. nonoain. sp. 617-620, female. 617, epigynum, ventral. 618, epigynum, posterior. 619, 620, dorsal. 621, 

622, male. 621, dorsal. 622, palpus. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 

riorly and posteriorly with four pairs of 
small lateral humps (Fig. 625). Total length 
5.2 mm. Carapace 1.9 mm long, 1.5 wide. 
First femur 2.1 mm; patella and tibia 2.4; 
metatarsus 1.7; tarsus 0.7. Second patella 
and tibia 2.0 mm; third 1.2; fourth 1.9. 

Male. Carapace coloration delicate, red- 

dish and green. Sternum orange. Legs 
green. Dorsum of abdomen with two red 
bands separated by green, green sides and 
black spots (Fig. 626); venter reddish. Eyes 
as in female. Second tibiae thicker than 
first with macrosetae. Total length 4.0 mm. 
Carapace 2.0 mm long, 1.3 wide. First fe- 
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mur 1.9 mm; patella and tibia 2.4; meta- 
tarsus 1.5; tarsus 0.7. Second patella and 
tibia 1.7 mm; third 1.1; fourth 1.8. 

Diagnosis. The female is distinguished 
from A. chickeringi by the lack of tiny 
spines on the abdomen (Fig. 625) and from 
other species by the triangular epigynum 
in ventral view (Fig. 623) and by the di- 
vided median plate in posterior view (Fig. 
624). The male differs from A. chickeringi 
by having only one palpal patellar macro- 
seta and having a long filamentous em- 
bolus originating from the “top” of the 
bulb (Fig. 627). 

Natural History. The species has been 
collected in low vegetation. 

Paratypes. COLOMBIA Magdalena, 
Sierra Nevada de Santa Marta: W of Cerro 
Lagila, 1,120 m, 21 April 1975, é (J. Ko- 
chalka, MCZ); Serra Nueva Granada, 1,615 
m, 7 April 1975, 22, imm. (J. Kochalka, 
MCZ, MNHNP); San Pedro, 1,250 m, 2 
Feb. 1974, 2; above Minca Valley, 880 m, 
24 Feb. 1974, 6 (both J. Kochalka, AMNH). 

Alpaida chickeringi new species 
Figures 628-634; Map 5 

Holotype. Female from Barro Colorado Island, Gatun 
Lake, Prov. Panama, Panama, June 1936 (A. M. 

Chickering, MCZ). The species is named after the 
collector. 

Description. Female. Carapace, ster- 
num, legs yellowish. Dorsum of abdomen 
yellowish-white; venter with white pig- 
ment behind epigynum and around spin- 
nerets (Fig. 632). Legs with some long 
macrosetae. Abdomen with pairs of humps 
crowned by spines (Figs. 630, 631). Total 
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length 6.4 mm. Carapace 2.8 mm long, 2.1 
wide. First femur 3.1 mm; patella and tibia 
3.5; metatarsus 2.4; tarsus 1.1. Second pa- 
tella and tibia 2.8 mm; third 1.9; fourth 
8.2. 

Male. Coloration as in female. Legs with 
long, black macrosetae. Abdomen with 
paired humps, none pointed (Fig. 633). 
Total length 5.5 mm. Carapace 2.56 mm 
long, 2.0 wide. First femur 2.7 mm; patella 
and tibia 3.1; metatarsus 2.2; tarsus 1.1. 
Second patella and tibia 2.3 mm; third 1.8; 
fourth 2.8. 

Note. The pigment distribution on the 
venter makes it possible to match male and 
female. The holotype female has a growth 
injury in the head region and has only five 
eyes. 

Variation. Females vary in total length 
from 6.4 to 7.4 mm, males from 4.5 to 6.1 
mm. 

The female holotype and a male from 
the type locality are described and illus- 
trated. 

Diagnosis. The female is distinguished 
from most Alpaida by the tiny pairs of 
spines on the abdomen and from A. al- 
mada and A. sulphurea by the epigynum, 
which has a swollen triangular area just 
anterior to the median lobe (Fig. 628). The 
male is distinguished from most others by 
the two macrosetae on the palpal patella 
and from A. almada by the sword-shaped 
embolus hanging from the “top” of the 
bulb, almost parallel to the cymbium (Fig. 
634). 

Paratypes. PANAMA Panama: Barro 
Colorado Isl., Lago Gatun, Aug. 1936, 3 

— 

Figures 623-627. Alpaida marta n. sp. 623-625, female. 623, epigynum, ventral. 624, epigynum, posterior. 625, dorsal. 626, 
627, male. 626, dorsal. 627, left palpus. 

Figures 628-634. A. chickeringin. sp. 628-632, female. 628, epigynum, ventral. 629, epigynum, posterior. 630, 631, dorsal. 
632, ventral. 633, 634, male. 633, dorsal. 634, palpus. 

Figures 635-639. A. almadan. sp. 635-637, female. 635, epigynum, ventral. 636, epigynum, posterior. 637, dorsal. 638, 639, 
male. 638, dorsal. 639, palpus. 

Figures 640-643. A. sulphurea (Taczanowski), female. 640, epigynum, ventral. 641, epigynum, posterior. 642, dorsal. 643, 
lateral. 

Scale lines. 1.0 mm; genitalia, 0.1 mm. 
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(A. M. Chickering, MCZ); June 1950, 2 
(Zetek, MCZ); Forest Reserve, Aug. 1936, 

& (Zetek, MCZ). LESSER ANTILLES 

Trinidad: Simla, 12 Dec. 1954, 6 (A. M. 
Nadler, AMNH). GUYANA Bartica Distr.: 
Kartabo, 1928, 6,2? (AMNH). COLOMBIA 

Narino: La Planada, 1,800 m, 7 km S Cho- 
conés, nr. Ricaurte, July 1986, ¢ (W. Eber- 
hard, MCZ). BRAZIL Mato Grosso: 260 
km N Xavantina, 400 m, Feb.—Apr. 1969, 
é (Xavant.-Chachimbo Exp., MCZ). 

Alpaida almada new species 
Figures 635-639; Map 5 

Holotype. Female from Fazenda Almada, Urucuca, 
Bahia, Brazil, 27 Nov. 1977 (J. S. Santos, MCN no. 
10492). The specific name is a noun in apposition 

after the type locality. 

Description. Female. Carapace, ster- 
num, legs yellow. Dorsum and sides of ab- 
domen white, small black spot on posterior 
lateral humps (Fig. 637); venter without 
pigment except for a pair of white patches 
behind genital groove. Anterior median 
eyes one diameter apart, posterior median 
eyes 1.5 diameters apart. Legs with many 
macrosetae and smaller setae. Abdomen 
with two pairs of lateral thorns, a posterior 
pair of lateral humps, and an anterior me- 
dian hump; posterior with some setae (Fig. 
637). Total length 6.8 mm. Carapace 2.7 
mm long, 2.2 wide. First femur 3.1 mm; 
patella and tibia 3.7; metatarsus 2.8; tarsus 
1.2. Second patella and tibia 3.1 mm; third 
2.0; fourth 3.4. 

Male. Coloration as in female, except 
sides of abdomen with little white pigment 
(Fig. 638). Carapace with two long mac- 
rosetae from between median ocular 
quadrangle. Anterior median eyes and 
posterior median eyes each slightly more 
than their diameters apart. Legs with many 
long macrosetae. Total length 5.5 mm. 
Carapace 2.7 mm long, 1.9 wide. First fe- 
mur 2.7 mm; patella and tibia 3.1; meta- 
tarsus 2.0; tarsus 1.1. Second patella and 
tibia 2.3 mm; third 1.8; fourth 3.1. 

Note. The male’s right palpus has em- 
bolus tip covered by part of conductor, 
perhaps a piece that breaks off when mat- 
ing. 
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Diagnosis. The temale is distinguished 
from A. chickeringi in posterior view of 
the epigynum by two large seminal recep- 
tacles visible through a wide transparent 
median plate (Fig. 636). The male, like A. 
chickeringi and unlike most species, has 
two patellar setae on the palpal patella; 
unlike A. chickeringi, the palpus has a short 
embolus and a large terminal apophysis 
ending in a distal hood (Fig. 639). 

Paratypes. BRAZIL Bahia: Fazenda Al- 
mada, Urucuca, 27 Nov. 1977, 2 (J. S. San- 
tos, MCN 10163), 26 Nov. 1977, ¢ (J. S. 
Santos, MCN 10344). 

Alpaida sulphurea (Taczanowski), 
new combination 

Figures 640-643; Map 5 

Nephila sulphurea Taczanowski 1873: 148. Female 
holotype from Cayenne, French Guiana (PAN), 
examined. 

Note. Bonnet (1958) and Roewer (1942) 
consider this name a synonym of Nephila 
clavipes. 

Description. Female. Carapace, ster- 

num, legs, yellow-white. Dorsum of ab- 
domen white, sides with white spots and 
some black spots inside the white (Fig. 642); 
venter without pigment. Anterior median 
eyes less than their diameter apart, pos- 
terior medians a little more than their di- 
ameter apart. Abdomen longer than wide, 
with an anterior lateral spine on each side 
(Fig. 642). Total length 5.5 mm. Carapace 
2.0 mm long, 1.5 wide. First femur 2.3 
mm; patella and tibia 2.9; metatarsus 2.0; 
tarsus 0.9. Second patella and tibia 2.3 mm; 
third 1.4; fourth 2.4. 

Note. This species must have been yel- 
low when Taczanowski named it. 

Diagnosis. This female is distinguished 
from A. chickeringi and A. almada by the 
long transverse lip on the epigynum (Fig. 
640). 
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rubellula, Epeira, 395 
rubellulus, Araneus, 395 
sandrei, Alpaida, 419*, 420 

sandrei, Aranea, 420 
sandrei, Araneus, 420 

santosi, Alpaida, 408, 409* 
schneblei, Alpaida, 475*, 477 
scriba, Alpaida, 416, 417* 
scriba, Drexilia, 416 
septemmammata, Alpaida, 451*, 452 
septemmammata, Aranea, 452 

septemmammata, Epeira, 452 
septemmammatus, Araneus, 452 

sevilla, Alpaida, 434, 435* 

silencio, Alpaida, 477, 479* 
simla, Alpaida, 430, 431* 
sobradinho, Alpaida, 433, 435* 
spinigera, Aranea, 387 

spinigera, Epeira, 387 

Subaraneus, 367 

Subedricus, 367 
sulphurea, Alpaida, 481*, 482 
sulphurea, Nephila, 482 
sumare, Alpaida, 423*, 425 
tabula, Alpaida, 404, 405* 
tabula, Aranea, 404 
tabula, Araneus, 404 



taczanowski, Aranea, 458 
taczanowskii, Araneus, 458 

tayos, Alpaida, 456, 457* 
thaxteri, Alpaida, 435*, 436 
tijuca, Alpaida, 437*, 438 
trilineata, Alpaida, 443*, 445 
trilineata, Epeira, 445 
trilineatus, Araneus, 445 

trisignata, Aranea, 445 

trispinosa, Alpaida, 396, 397* 
trispinosa, Aranea, 396 

trispinosa, Epeira, 396 
trispinosus, Araneus, 396 

truncata, Alpaida, 471*, 472 
truncata, Epeira, 472 
truncatus, Edricus, 472 
tuonabo, Alpaida, 474, 475* 
tuonabo, Aranea, 474 

tuonabo, Araneus, 474 

undulata, Epeira, 415 
unguiformes, Metazygia, 403 
unguiformis, Araneus, 403 
unguiformis, Epeira, 402 

urucuca, Alpaida, 451*, 454 
utcuyacu, Alpaida, 389*, 390 
utiariti, Alpaida, 465*, 466 

ALPAIDA © Levi 

vanzolinii, Alpaida, 411, 413* 
variabilis, Alpaida, 417*, 418 
variabilis, Aranea, 418 
variabilis, Araneus, 418 

veles, Epeira, 394 
veniliae, Alpaida, 401*, 402 
veniliae, Aranea, 403 
veniliae, Araneus, 403 
veniliae, Epeira, 402 
veniliae, Lariniacantha, 403 
veniliae, Subaraneus, 403 
vera, Alpaida, 443*, 444 
versicolor, Alpaida, 409*, 411 
versicolor, Araneus, 409 

versicolor, Cercidia, 409 

wenzeli, Alpaida, 437*, 438 
wenzeli, Aranea, 438 

wenzeli, Araneus, 438 
weyrauchi, Alpaida, 440, 441* 
wiedenmeyeri, Metepeira, 403 
xavantina, Alpaida, 455, 457* 
yotoco, Alpaida, 473, 475* 

yucuma, Alpaida, 459*, 460 
yungas, Alpaida, 441*, 444 
yuto, Alpaida, 440, 441* 
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