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THE NORTH AMERICAN ANTS OF THE GENUS DOLICHODERUS 
 Ants of the genus Dolichoderus are common in the New World, and form one of the most complex and confusing groups of ants. There are several partial revisions of the genus in the New World. Mann (1916) and Kempf (1969) provided keys to Dolichoderus sensu stricto. Wheeler (1905a) and Creighton (1950) revised the species in United States, Kempf (1959a, 1972a) provided revisions of the species of Monacis. Lattke (1986) and Harada (1986) provided updated versions of Kempf's keys and described new species. Wilson (1985a) described three fossil species. Mackay (1993) revised the New World species and provided keys.

It is an especially difficult group of ants as there is much variability within species, specifically with regard to size, sculpture, and color. This has resulted in the recognition of numerous subspecies and varieties. The nanitic workers of incipient masts have been especially troublesome, as these are often so different from “normal” workers that they can be easily differentiated. They are not only smaller, but are usually more roughly sculptured and have rounder heads, which is especially striking in species where the larger workers have oblong or cordate shaped heads

 Fortunately species complexes are relatively well defined (at least for the extant species) and small enough that species identification is usually possible. 

The following abbreviations are used (all measurements in mm.):

HL Head length, anterior of margin of clypeus to posterior border.

HW Head width, maximum excluding eyes. (Measured immediately posterior to eyes in males.)

EL Eye length, maximum dimension.

SL Scape length, excluding basal condyle.

WL Weber's length, anterior border of pronotum to posterior border of lobe of metapleural gland.

ML Total length of mesonotum.

MW Total width of mesonotum.

PW Maximum width of petiole.

PL Maximum length of petiolar node (not recorded for species where node is poorly defined).

CI Cephalic Index, HW/HL X 100

OI Ocular index, EL/HL X 100.

SI Scape index, SL/HL X 100.

MI Mesonotal index, ML/MW X 100.
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DOLICHODERUS LUND
Formica (in part) Linnaeus, 1758:581a

Dolichoderus Lund, 1831:130; Forel, 1878:386, 1911:282; Emery, 1865: 9, 58-59, 1886:434-436, 1894:227-230, 234-239, 1912:7-9; Mann, 1916:460-461; Wheeler, 1921a:89-103; Smith, 1947:593-594; Brown, 1950:249; Wheeler and Wheeler,and 1951:169-178, 1966:726-728; Kusnezov, 1959:41-42, 50; Kempf, 1969:289, 292; Smith, 1979:1415-1417; Johnson, 1989:1-9; 

Hypoclinea Mayr, 1855:377, 1862:704-705, 1870a:953-959; Emery, 1865:9; Brown, 1950:249; Eisner, 1957:453-454; (Provisionally synonymized by Forel, 1878:386; Brown, 1973:182; Wheeler and Wheeler, 1985:258)

Monacis Roger, 1862a:233-234; Brown, 1950:249; Kempf, 1959a:225-232, 1972a:253; Wilson, 1985a:18-19; Harada, 1986:602-604; (Provisionally synonymized by Brown, 1973:181; Snelling, 1981:401; Wheeler and Wheeler, 1985:258).to the

Type species: Formica attelaboides Fabricius, 1775 (by monotypy).

 Diagnosis of the agenus Dolichoderus. 

 Workerin: Head often strongly sculptured with foveolae, rarely punctate or with rugae only, or smooth; maxillary palps with six segments (Fig. ), labial palps with four segments (Fig. ); mandible with well defined basal and masticatory borders, well defined teeth on both borders in addition to small denticles on basal border (Fig. ), which may give it a serrate appearance (Fig. ); clypeus often with medial emargination (Fig. ); mesosoma often elongate (Fig. ); pronotum sometimes with foveolate punctures, but may be rugose or punctate, or even smooth and shining; spines often present on mesosoma, especially on the propodeum (Figs. ), occasionally on the pronotum and/or mesonotum (Fig. ); lower mesopleural border with a tooth (Fig. xx) or bump (Fig. xx); basidorsal tubercle often developed on high coxa (Fig. xx); petiole usually with well formed node, often with apical spine or teeth; dorsum of gaster usually punctate with both erect hairs and appressed pubescence. Scape (Fig. ) and tibiae often with numerous long erect or suberect hairs. Cuticle hard and mostly sculptured. New World species are typically medium sized, active, conspicuous ants in tropical rain forests. 

 There is considerable variation in workers. Spines and teeth may be present on the pronotum, mesonotum or propodeum, but are absent in most species. The propodeum usually projects posteriorly over the petiole (Fig. ), at least in the Nearctic and Old World species.

 Female. Similar to worker, but larger and with 3 well developed ocelli, and mesosoma modified for flight. Mandible with teeth on basal and masticatory border, those on masticatory border directed posteriorly; maxillary palps with six subequal segments; labial palps with 4 subequal segments (in D. rugosus apical segment longer than others); spine or tubercle on lower mesopleural margin usually not as well developed as in worker; propodeal spines often well developed; basidorsal tubercle present on posterior coxa in many species. Long, erect pointed hairs present on most of body surface of most species (including scapes and tibiae). Body often with appressed pubescence. Sculpture often coarse, with foveolate punctures on head and much of mesosoma, remainder of mesosoma with rugae, sculpture of gaster variable, but is at least partially, densely and evenly punctate. Wing is of the basic ant form, the first and second cubital cells and a discoidal cell are present (Fig. ). The discoidal cell is usually square, but is pentagonally shaped in some species. It is occasionally subdivided into two cells (Fig. ), but this is not an important character as the cell of one wing of a specimens may be divided whereas the other is not. 

 Male. Similar to worker in many aspects; mandible with teeth on masticatory and basal borders, but most are small, giving borders a serrated appearance (Fig. ), usually only apical tooth and possibly a few others near apex developed; Maxillary palp six segmented, at least last 4 subequal in length, long, extending at least to foramen magnum in most species; labial palps with 4 segments; scape usually shorter than second segment of funiculus (Fig. ), antenna with 13 segments; 3 ocelli large and well developed (Fig. ); eyes very large, protruding past lateral margins of head (Fig. ); posterior border convex (frontal view); lower mesopleural spine poorly developed or absent; propodeum without spines or with relatively poorly developed spines (Fig. ). Wings similar to those of female, genitalia variable (Figs. ), stipites rudimentary or absent, volsella very well developed, with a ventrally projecting digitus; aedeagus often with well developed digitus, directed ventrally or recurved anteriorly: subgenital plate usually small (Fig. xx) or absent, but may be well developed and consist of two long, knobbed processes (Fig. ). Males are relatively large (up to 1 cm. in total length), moderately hairy, with a few erect hairs on all surfaces, those on scapes and tibiae few in number (0 - 10), usually short, fine and suberect. 

 The males do not appear to separate easily among the complexes and are unknown in many species. Four distinct groups are recognizable. The first consists of those species in Dolichoderus in the strict sense (attelaboides, decollatus, imitator, and rugosus complexes), which have enlarged, bilobed subgenital plates (Fig. ). Group two includes most species previously recognized as members of the Neotropical Hypoclinea in the strict sense (except D. mesonotalis which is a member of the bispinosus species complex), including the bidens, lugans and diversus species complexes. The digitus of the volsella is elongate (Fig. ). The genitalia of the third and fourth groups are similar. The volsella terminates in a sharp hook (Fig. ) in the third group, which includes the laminatus, debilis, and quadripunctatus species complexes. The volsella is similar in the fourth group, which includes the bispinosus species complex, but the digitus of the aedeagus is abruptly bent and forms a lateral platelike structure (Fig. ). This structure defines this species complex, instead of the mesosomal form of the worker. Males of the shattucki group are unknown.

Key to the workers of New World species of the genus Dolichoderus
:

attelaboides complex, couplet 15.

bidens complex, couplet 44.

bispinosus complex, couplet 18 (or 12 for D. mesonotalis).

debilis complex, couplet 29.

decollatus complex, couplet 17.

diversus complex, couplet 51.

imitator complex, couplet 2.

laminatus complex, couplet 33.

lugans complex, couplet 10.

quadripunctatus complex, couplet 41.

rugosus complex, go to couplet 13.

shattucki complex, go to couplet 7.

1. Mesonotum much longer than wide (MI > 180, Fig. 1); mesopleuron at least twice as long as broad (Fig. 1); mesosoma extremely long and narrow, resulting in bizarre looking ants; pronotum without angles or spines (Fig. 1) ........……...…...... 2
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Fig. 1. Worker of D. longicollis.
- Mesonotum wider than long or only slightly longer than width (MI < 180, Figs. ); mesopleuron usually not long and narrow; mesosoma not usually narrowed ………………………………………..….. 5
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Fig. 2. Top of the mesosoma of a worker of D. inpai. 
2(1). Propodeal spines well developed (Fig. 3) ..........………………………………..... 3
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Fig. 3. Propodeal spines of a worker of D. rugosus. 

- 
 Propodeal spines poorly developed, consisting of small auricles or angles (Fig. 4) (imitator complex) .....……. imitator Emery
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Fig. 4. Propodeum and petiole of a worker of D. imitator.
3(2).
 Maxillary palps not elongated, extending about halfway
to foramen magnum of head; mesopleural spine very small (Fig. 6) .………………………......... 4
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Fig. 5. Mesosoma and maxillary palp of a worker of D. intermedius.
- 
Maxillary palps very long, extending almost to foramen magnum; mesopleural spine well developed (Fig. 7) (rugosus complex) .………………….. 13
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Fig. 6. Mesopleural spine of a worker of D. rugosus, as seen from above.
4(3). Vertex elongated as a long, tubular neck (Fig. 7) (attelaboides complex) .....………………………...... 15
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Fig. 7. Head of a worker of D. longicollis. 
-
Vertex not elongated as a tubular neck (Fig. 8) (decollatus complex) ......…………………………………….... 17
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Fig. 8. Head of a worker of D. decollatus. 
5(1). Pronotum always with spines or at least is sharply angulate (Fig. 9); apex of petiole often terminating in a long spine (Fig. 13); surface of mesonotum usually concave ..........…………………………………….. 6
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 Fig. 9. Mesosoma and petiole of a worker of D,. inermis as seen from above.

- Pronotum without spines or angles in workers (Fig. 24), or if angles present, they are small (Fig. 40) and the dorsal face of propodeum is at least 1.5 times longer than broad (Fig. 40); apex never terminating in long spine, although small, median tooth may be present ………………………….. 9
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Fig. 10. Mesosoma and petiole of a worker of D. luderwaldti, as seen from the top and from the side.
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Fig. 11. Mesosoma and petiole of a worker of D. piceus.

6(5). Petiolar scale produced apically as a long, needlelike spine (Fig. 13) ....... 7
-
Petiolar scale not produced apically as long, needlelike spine (Fig. 35), although may be produced apically as a small spine ....................………….......... 8
7(6). Mesosoma with three pairs of long, acute spines (Fig. 1) (shattucki complex) ..........…………….... shattucki Mackay
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 Fig. 12. Head, mesosoma, and petiole of D. shattucki.

 -
Mesosoma with at most 1 or 2 pairs of long, erect spines, if 3 pairs are present, at least metanotal spines short (Fig. xx) or in form of tubercles (bispinosus complex, in part) ............…..................... 18
8(6). 
Anterior surface of petiolar node nearly smooth and shining, usually with small, apical, median tooth; pronotum with distinct teeth; basidorsal tubercles on posterior coxae never present; dorsal face of propodeum narrower than mesonotum (Fig. ); metanotal groove broad and deeply impressed (Fig. ) (debilis complex) ...... 29
-
 Petiolar scale opaque, strongly and densely sculptured, usually with an acuminate crest (Fig. ) (short medial spine in D. tristis and D. schulzi (Fig. xx ); pronotum angulate, without teeth; basidorsal tubercles often present; dorsal face of propodeum usually at least as broad as mesonotum; metanotal groove narrow and shallowly impressed (laminatus complex) ........... 33
9(5). Propodeum not strongly overhanging petiole (Fig ); México (states of Tamaulipas and San Luís Potosí) south throughout Latin America ........................ 10
-
Propodeum strongly overhanging petiole in lateral view (Fig. ); found in northern México (Nuevo León) and eastern half of United States (quadripunctatus complex) ........………………………...... 41
10(9). Petiolar node thickened and rounded (in lateral view) and never apically bidentate (Fig. ), and length of longest erect hairs on scape less than half diameter of scape (Fig. ); entire ant heavily, densely and uniformly covered with coarse punctures; concolorous dark brown or black (mandibles, legs and antennae lighter) (lugans complex) ..…....... ………………………........... lugans Emery
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Fig. 13. Mesosoma and petiole of a worker of D. lugans. 

 -
Petiolar node not thickened as above, or if thickened (Fig. ), usually bidentate (Fig. ) and length
of longest erect hairs on scape usually at least as long as diameter of scape (Fig. , occasionally shorter or completely absent); sculpture ranging from lightly punctate to foveolate, but varying considerably on different body surfaces; usually light colored or at least not concolorous dark brown ... 11
11(10). Length of longest erect hairs on scape less than or about equal to diameter of scape (Figs. ), or absent (occasionally a few hairs are almost as long as 2 scape diameters, but majority are much shorter); dorsal and posterior faces of propodeum usually separated by transverse carina (Figs. ); propodeal spines poorly developed or absent (Fig. ); node of petiole rarely bidentate .............. 12
- Length of longest erect hairs on scape about twice diameter of scape (Fig. ); dorsal face and posterior propodeal face not separated by transverse carina; propodeum usually with pair of well developed tubercles (Fig. ); node of petiole usually bidentate (Fig. ) (bidens complex) ....... 44
12(11). Concolorous black (except base of scape, mandibular teeth and tarsi); metanotal groove shallow (Fig. ); clypeus with dense, appressed pubescence; uncommon (bispinosus complex - in part) ……………... ....................................... mesonotalis Forel
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Fig. 14. Head of a worker of D. mesonotalis.

 -
Rarely concolorous black, when ant is dark, at least most of legs, parts of antenna and mandibles lighter; metanotal groove deeply depressed (Fig. ); clypeus without dense, appressed pubescence (diversus complex) ........……………...... 51

rugosus complex:

13(3). Extinct taxa, Dominican Republic .........…………………………………..... 14
- Extant taxon, continental South America .…………....... rugosus (F. Smith)
14(13). Mesonotum strongly protruding (Fig. 7); pronotum not elongated at point of attachment to head (Fig. 7) ………............... …………………….. intermedius Mackay
- Mesonotum not strongly protruding (Fig. 5); pronotum elongated at the attachment of head (Fig. 5) ......……...... ………………………..….. dibolius Wilson
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Fig. 15. Mesosoma of a worker of D. dibolius.

attelaboides complex:

15(4). Occipital neck about as long as minimum width as seen from above (Fig. ); in full face view, eyes do not extend past lateral margins of the head (Fig. ); mesonotum usually not strongly protruding (Fig. ); dorsum of gaster usually entirely punctate; common, widely distributed species ....………... attelaboides (Fabricius)
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Fig. 16. Side view of a worker of D. attelaboides.

- Occipital neck at least 2 times as long as minimum width as seen from above (Fig. ); in full face view, eyes extend past lateral margins of head (Fig. ); anterior part of mesonotum often strongly protruding (Figs. ); sculpture on dorsum of gaster variable; rarely collected ants, Colombia, Peru and Ecuador .........…………………….......... 16
16(15). Dorsum of gaster completely smooth and strongly shining .................. ………………….............. rosenbergi Forel
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Fig. 17. Mesosoma and petiole of a worker of D. rosenbergi.

- Dorsum of gaster completely and strongly punctate …...... longicollis Mackay

decollatus complex:

17(4). Pronotal disk with coarse foveolae; antennal scape with more than 40 erect hairs (Fig. ); pronotum with more than 20 erect hairs; common and widely distributed ……………................ decollatus F. Smith
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Fig. 18. Mesosoma and petiole of a worker of D. decollatus.

 - Pronotal disk mostly smooth and glossy; antennal scape with fewer than 30 erect hairs (Fig. ) (usually fewer than 10); pronotum with fewer than 10 erect hairs; not commonly collected ..... fernandezi Mackay
 

 [image: image20.png]


 

Fig. 19. Head of a worker of D. fernandezi. The stippling indicates a depressed area. 
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Fig. 20. Mesosoma and petiole of a worker of D. fernandezi.

bispinosus complex:

18(7). Posterior corners of mesonotum and dorsal face of propodeum with spines, mesonotal spines shorter and suberect ...................……..... septemspinosus Emery


Fig. 21. Mesosoma and petiole of a worker of D. septemspinosus. need fig 1
 - 
Posterior corners of mesonotum and dorsal face of propodeum without spines, at most with very small tooth on either or both .............……………......... 19
19(18). 
Dorsal face of propodeum with posterior border marginate or crested, overhanging excavate posterior face (Fig. ); posterior coxae with well developed basidorsal tooth ...……………………..... 20
- 
Dorsal face of propodeum with posterior border emarginate, not overhanging flat or convex posterior face; posterior coxae without well developed tubercle ...……………………………..... 27
20(19). 
Scape and legs without erect hairs; color yellowish-brown ………………. ………………………. doloniger (Roger)
- 
Scape and legs with abundant erect hairs; usually dark in color .............. 21
21(20). 
Petiolar summit (anterior view) more or less transversely truncate, usually crenulate, with lateral margins well differentiated from those of spine (Fig. xx); commonly collected .......................…..... 22
-
Petiolar summit not transversely truncate, lateral margin continuing and tapering into spine (Fig. ); not commonly collected .............…………………......... 25
22(21). 
Sculpture of clypeus consisting of widely dispersed, fine punctures, sometimes with fine, longitudinal costulae; very common and widely distributed from México to Brasil .......………………….…......... 23
-
Sculpture of clypeus consisting of well defined, foveolate punctures (Fig. xx); rarely collected (northern South America) ......…....……………………………….... 24
23(22).
Pronotal spines long (> 0.2 mm); common and widely distributed ……………. ………………….……. bispinosus (Olivier)


Fig. 22. Mesosoma of a worker of D. bispinosus.  need fig 2
-
Pronotal angles short (< 0.12 mm, (Fig. xx), uncommon, Amazonas Brasil ….. …………… haradae Mackay


Fig. 23. Mesosoma and petiole of a worker of D. haradae. need fig 3
24(23).
Gaster with delicate, silver pubescence, legs orange in color, strongly contrasting with the dark black remainder of ant ............……........... epetreia (Lattke)
-
Gaster with golden pubescence; legs nearly concolorous with remainder of ant ............…………........ andinus Kempf
25(21).
Vertex strongly concave ............. …………………...……… validus (Kempf)
-
Vertex straight or very weakly concave .....…………………………....... 26
26(25). Pronotal spines projecting anteriorly and slightly upwards .....curvilobus (Lattke)

Fig. 24. Mesosoma and petiole of a worker of D. curvilobus.

 -
Pronotal spines projecting obliquely upwards ..... superaculus (Lattke)
27(19).
Sides of head, antennal scapes, femora and tibia with erect hairs; pronotal spines as long as width of mesonotum .............…………..... omacanthus (Kempf)
- Sides of head, antennal scapes, femora and tibiae without erect hairs; pronotal spines either much longer or much shorter than width of mesonotum .......………..... 28
28(27). Posterior corners of dorsal face of propodeum dentate; pronotal spines huge, greatly exceeding width of mesonotum ............……………... spinicollis (Latreille)
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Fig. 25. Mesosoma and petiole of a worker of D. spinicollis. The lower inset shows the mesosoma in profile.

 - Posterior corners of dorsal face of propodeum without teeth; pronotal spines much shorter than width of mesonotum .... …….…………………. mucronifer (Roger)

debilis complex:

29(8).
Posterior border of dorsal face of propodeum bluntly marginate; scapes (except apex) and superior border of petiole without erect hairs (very small, white, erect hairs may be present), fewer than 2 erect hairs on femur; dorsum of gaster with sparse, finely appressed pubescence in addition to scattered erect hairs ..…………..……….. …………………………...… debilis Emery


Fig. 26. Mesosoma and petiole of a worker of D. debilis. need fig 4
 -
Posterior border of dorsal face of propodeum usually sharply marginate, forming narrow, weakly elevated crest (Fig. 10); scapes, legs and apex of petiole with erect or suberect hairs; dorsum of gaster lacking appressed pubescence, although some of shorter hairs may be suberect .......………………………………….... 30
30(29).
Integument of head and dorsum of thorax strongly sculptured; mandibles without fine and dense striae, but with scattered punctures; light ferruginous red in color ................................. rufescens Mann
- 
Integument of head and dorsum of thorax nearly smooth and shining; mandibles finely and densely striate or nearly smooth; color reddish-brown to dark brown ......... 31
31(30). 
Mesonotum longer than wide (1.15 < MI < 1.56, Fig. ); mandibles smooth with few scattered punctures; petiolar apex conspicuously broader than posterior face of propodeum; rarely collected brown ant (Brasil, Venezuela) .…..... inpai (Harada)
-
Mesonotum wider than long (MI < 0.97, Fig. ); mandibles roughened, finely and densely striate; petiolar scale not conspicuously broader (only slightly broader) than posterior face of propodeum (Fig. ); occasionally collected, widely distributed .........……………………………...….... 32
32(31). 
Posterior border of propodeum with sharply marginate, elevated apex; relatively common black ant (Brasil and Bolivia) …………………. gagates Emery


Fig. 27. Mesosoma and petiole of a worker of D. gagates.

-
Posterior border of propodeum rounded, lateral corners angulate (Fig. ); rarely collected (Costa Rica) ………… ………………………….. inermis Mackay
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Fig. 28. Mesosoma and petiole of a worker of D. inermis.

laminatus complex:

33(8).
Mesonotum as long as, or longer than broad, concave in middle, lateral margins slightly elevated; posterior coxa without basidorsal tubercle ..........…….. 34
- 
Mesonotum broader than long, flat, lateral margins not elevated; posterior coxa with well developed basidorsal tubercle ………………………………………….. 36
34(33).
Mesosoma lacking erect hairs (erect hairs present near mouthparts, on front coxa and on gaster); common species .....…………………………………...... 35
- 
Mesosoma with short (3.0 - 3.5 mm), fine, erect hairs; uncommon ……….. …………………………….. varians Mann
35(34).
Common, extant species; dorsal border of petiolar node convex in full face view .………………....... laminatus (Mayr)
- 
Extinct taxon (Dominican Republic); dorsal border of petiolar node concave in full face view ……………........ …………………… prolaminatus (Wilson)
36(33).
Dorsum of mesosoma finely and densely reticulate-punctate; transverse border of petiolar summit sharply marginate, but not crested nor lamellate, usually with short spine arising abruptly from the middle .............………………………………..... 37
-
Dorsum of mesosoma coarsely reticulate-rugose and foveolate; border of petiolar apex with inclined, mesially acuminate crest ...……………………..... 38
37(36). 
Petiolar node thickened in profile (Fig. ), with well developed dorsal tooth; gaster with dense, silver pubescence ……..... ……………………………….. tristis Mann
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Fig. 29. Petiole of a worker of D. tristis.
-
Petiolar node thin, usually with poorly developed dorsal tooth (Fig. xx); gaster with dilute, silver or golden pubescence ...........……….. schulzi Emery




                        [image: image25.png]


 

Fig. 30. Side view of the petiole of a worker of D. schulzi.

38(36).
Scape flattened and broadened at base as rounded lobe (Fig. ) ……….... ……………………….. lobicornis (Kempf)
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Fig. 31. Base of the scape of a worker of D. rosenbergi.

 - 
Scape cylindrical, not broadened at base as rounded lobe ……………... 39
39(38).
Body thickly covered with short, fine, erect hairs ................. setosus (Kempf)
- 
Body essentially without erect hairs, except for a few on head, fore coxa and gaster ...........…………………….... 40
40(39). 
Posterior border of propodeum broadly rounded (as seen from above); petiole without distinct, acuminate crest (Fig. ) ...………......... lamellosus (Mayr)
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Fig. 32. Propodeum and petiole of a worker of D. lamellosus. The arrow indicates the basidorsal tubercle of the posterior coxa.

 -
Posterior border of propodeum bilobed (as seen from above); petiole with distinct, acuminate crest ...... smithi Mackay




Fig. 33. Mesosoma and petiole of a worker of D. smithi.

quadripunctatus complex:

41(9).
Dorsal face of propodeum subquadrate, less than 1.2 times longer than broad (Fig. ) ........... taschenbergi (Mayr)



                      [image: image28.png]


 

Fig. 34. Dorsal view of the propodeum of a worker of D. taschenbergi.

- 
Dorsal face of propodeum more than 1.4 times longer than broad (Fig. ) ... 42
42(41). 
Usually at least 10 erect hairs on scape (Fig. ) and 10 on pronotum; cephalic foveolae usually obvious and often coarse, deep and very closely set so that the surface between them forms reticulate-rugose pattern; pronotal disc coarsely sculptured with foveolate punctures or rugae; often bicolored with head darker than mesosoma ........………………......... plagiatus (Mayr)
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Fig. 35. Head of a worker of D. plagiatus.

- Without erect hairs (or fewer than 9, excluding a few on apex) on scape and pronotum; dorsum of head usually densely and heavily punctate with little or no evidence of foveolae; pronotal disc finely sculptured, usually with fine, dense, and closely set punctures; often bicolored with gaster darker than concolorous head and mesosoma .........………………………... 43
43(42).
Often concolorous dark brown, when bicolored, head and thorax are usually brown, gaster dark brown; dorsal face of propodeum with coarse, deep, close-set foveolae forming a reticulate-rugose pattern ...................…………..... pustulatus Mayr
- 
Usually bicolored with head and thorax reddish, gaster dark brown; dorsal face of propodeum granulose or densely shagreened ........………….... mariae Forel

bidens complex:

44(11). 
Apex of petiolar node pointed (Fig. ); clypeus overhangs mandibles (Fig. ); taxon from Dominican amber …………....... ……………………….. primitivus (Wilson)
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Fig. 36. Petiole of a worker of D. primitivus, as seen from the front.

[image: image31.png]


Fig. 37. Head, mesosoma and petiole of a worker of D. primitivus.

-
Apex of petiolar node bidentate, or rounded (Figs. ); extant species. ..............……………………………........ 45
45(44). 
Head cordate in shape (full face view), widest portion of head posterior to eye (Fig. ) .......……................... 46
-
Head oval-elongate, with widest portion of head near eye (Fig. ), or orbiculate (Fig. ) and HL less than 1.5 mm .………………………………………..... 47
46(45). Pronotum and gaster mostly or entirely smooth and shining, with little or no pubescence; usually concolorous ferrugineous red; uncommon ……………... ...............………......... abruptus (F. Smith)
-
Pronotum and gaster moderately or densely sculptured, usually at least gaster with moderately dense pubescence; usually bicolored (head and mesosoma reddish-brown, gaster black) or concolorous dark brown; common ………………………… …………….. quadridenticulatus (Roger)
47(45). 
Head elongate and oval in shape (Fig. ), HL > 1.40 mm ...................... 48
-
Head orbiculate in shape (Fig. ), HL usually < 1.40 mm .......…………...... 49
48(47). 
Apex of petiolar node bluntly rounded (in profile), teeth absent or poorly developed (Fig. ); head often with dense, appressed, golden pubescence; concolorous reddish-yellow; relatively uncommon ........... …………….................... ferruginous Forel
-
Apex of petiolar node with sharp margin (in profile) (Fig. ), petiolar teeth usually well developed (Fig. ); head with little or no appressed pubescence; usually concolorous dark brown or black; very common ......................... bidens (Linnaeus)
49(47). 
Head with appressed, golden pubescence; usually concolorous reddish-yellow ......………........... ferruginous Forel
-
Head with little or no golden pubescence; or if golden pubescence is present, ant not concolorous reddish-yellow .......................………………………...... 50
50(49). Head slightly cordate in shape (Fig. ); head usually reddish brown with remainder of ant dark brown; propodeal spiracle more than 1 diameter from propodeal declivity (Fig. ) …………………. cogitans Forel
-
Head narrowly rounded at vertex; usually dark brown, or grey-brown with dense, golden pubescence on gaster; propodeal spiracle about one diameter from propodeal declivity (Fig. ) ... spurius Forel
 

diversus complex:

51(12). 
Scape without erect hairs (except for few at apex), occasionally with suberect or appressed hairs (Fig. ) …………........ 52
- 
Entire scape with numerous completely erect hairs, whose maximum length is approximately equal to maximum diameter of scape (Fig. ) ......................... 56
52(51). 
Scapes and tibiae completely lacking erect hairs; pronotum never angulate; common species ....……. lutosus (F. Smith)
-
Scapes and tibiae with suberect or decumbent hairs (Fig. ), especially near apex of scape; pronotum weakly angulate at shoulders; uncommon species .......... 53
53(52). Concolorous light brown, pale yellow or bicolored (head, mesosoma light, gaster dark); pronotum with poorly defined angles; widely distributed ..................... 54
-
Concolorous black extant species or reddish-brown fossil taxon; pronotal angles well defined (Figs. ) ………….... 55
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Fig. 38. Mesosoma and petiole of a worker of D. piceus as seen from the top.

54(53). 
Posterior border of propodeum with strongly upturned flange (Fig. ), dorsal surface concave; widely distributed ...……… …………………......... ghilianii Emery
-
Posterior border of propodeum rounded (Fig. ), dorsal surface convex; rarely collected (Colombia) ........ baenae Mackay
55(53).
Concolorous black; Colombia ............………………….. piceus Mackay
- Concolorous reddish-brown, fossil taxon from Dominican Republic ................ ……………….......... caribbaeus (Wilson)
56(51). First gastral tergite with dense, appressed pubescence, in addition to numerous silver or yellowish erect hairs; malar area without foveolate punctures; rarely collected ……………………......... 57
- First gastral tergite without dense, appressed pubescence, or if pubescence present, malar area with numerous deep, foveolate punctures; very common ants ............................…………………......... 59
57(56). 
HL < 1.53 mm (Fig. ); mesonotum elongate (MI > 129) ............. 58
-
HL > 1.58 mm (Fig. ); mesonotum round in shape (MI < 128) .......................................... lujae Santschi
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Fig. 39. Head of a worker of D. lujae.
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Fig. 40.  Mesosoma and petiole of a worker of D. lujae as seen from the top and from the side.

58(56). 
Posterior border of head concave; medial clypeal margin strongly emarginate (Fig. xx); southeast Brasil ………………… ……………………. luederwaldti Santschi
-
Posterior border of head not concave (Fig. xx); medial margin of clypeus almost straight; Colombia . laurae Mackay
59(56).
Dorsum of head and malar area moderately punctate, usually with few or no foveolae; MI > 130 (Fig. ); area between dorsal face of propodeum and sides usually rounded; generally bicolored with head and mesosoma reddish-brown and gaster darker, or with alternating light and dark brown bands on gaster; common, widely distributed species (México to Bolivia) ......………….... …………………………... diversus Emery
-
Dorsum of head and malar area with numerous coarse foveolae, in addition to dense punctures; MI < 130 (Fig. ); dorsal face of propodeum separated from sides by sharp angle or carina (Fig. ); usually predominantly concolorous dark reddish-brown or black, if bicolored, head and gaster dark brown or black, mesosoma lighter, or head and mesosoma concolorous, gaster striped light and dark brown; uncommon (southern Brasil) .........…………......... 60
60(59). Pronotum with foveolae; head orbiculate in shape (Fig. ); gastral terga with moderately dense, appressed, silver pubescence ................ voraginosus Mackay
-
Pronotum without foveolae, but very roughened in sculpture; head triangular in shape; gaster without silver pubescence .......................………....... germaini Emery

Key to the known females of the New World species of Dolichoderus

attelaboides complex, couplet 2

bidens complex, couplet 19.

bispinosus complex, couplet 8.

debilis complex, couplet 26.

decollatus complex, couplet 3.

diversus complex, couplet 24.

imitator complex, couplet 5.

laminatus complex, couplet 15.

lugans complex, couplet 18.

quadripunctatus complex, couplet 12.

rugosus complex, couplet 4.

shattucki complex, couplet 4.

1. HL > 2.7 mm; discoidal cell usually shaped as pentagon; propodeal spines well developed ..............…………............ 2
- HL < 2.6 mm; discoidal cell usually rectangular; propodeal spines usually reduced to small angles ............……….. 5
2(1). Posterior border of head drawn out as a long, tubular neck (attelaboides complex) ....……….......... attelaboides (Fabricius)

-
Posterior border of head not drawn out as tubular neck .…………………...... 3
3(2). 
Maxillary palps short, extending about half distance to foramen magnum; mesopleural spine poorly developed (decollatus complex) .. decollatus F. Smith

-
 Maxillary palps long, extending nearly to foramen magnum; mesopleural spine well developed ...................……..... 4
4(3). Pair of spines present on pronotum; petiole with a single spine (shattucki complex) ........................ shattucki Mackay

- 
Without spines on pronotum and petiole (rugosus complex) ......................... …………………......... rugosus (F. Smith)
5(1). Propodeal declivity with numerous coarse, transverse striae; petiole strongly inclined anteriorly and node bidentate (imitator complex) ........... imitator Emery
- Propodeal declivity without coarse, transverse striae (if present, they are very fine and only near spines); if petiole is bidentate, it is not strongly inclined anteriorly ........…………………………………........ 6
6(5). Pronotum armed with spines or angles ..........…………………………………….. 7
-
 Pronotum without spines or angles. .........…………………………………..... 11
7(6). 
Pronotum armed with spines, although they may be small; petiolar node usually armed with apical tooth (bispinosus complex) .…………………….…………. 8
-
 Pronotum armed with flattened angles; petiolar node
without spine, usually flattened, roughened and with acuminate crest (laminatus complex) ...................... 15



bispinosus complex
8(7). Propodeum unarmed, completely rounded posteriorly ..... mucronifer (Roger)
-
Propodeum with at least carina separating dorsal and posterior faces …... 9
9(8). 
Scape with numerous erect hairs .....…………………………………......... 10
-
 Scape without any erect hairs (possibly a few at apex) ......……………...... ………………………. curvilobus (Lattke)
10(9). Scape relatively short (SI < 96); México south to Brasil, very common ........………………... bispinosus (Olivier)
- Scape relatively long (SI > 99), Costa Rica south to Colombia, uncommon ....... …...........………………. validus (Kempf)
11(6). Found in North America (including temperate northern México) (quadridenticulatus complex) .……....... 12
- Found in Latin America (including tropical areas in northern México) ........... 17


quadripunctatus complex:

12(11). Scapes with more than 10 erect hairs; dorsum of head with foveolae ............ …………….................... plagiatus (Mayr)
- Scapes without erect hairs; dorsum of head with poorly defined foveolae or mostly smooth and shining .........……...... 13
13(12). Mesoscutum and mesopleuron densely punctate; dorsal face of propodeum coarsely foveolate ............ pustulatus Mayr
- Mesoscutum and mesopleuron smooth and shining; dorsal face of propodeum smooth or finely punctate ........................ 14
14(13). Usually concolorous dark brown; first tergum of gaster with 10 or more erect and suberect hairs ...... taschenbergi (Mayr)
- Usually bicolored, with gaster darker than head and mesosoma; first tergum with fewer than 5 erect hairs, usually none ......................................... mariae Forel


laminatus complex

15(7). Basidorsal coxal tooth well developed ............……………………..... 16
-
 Basidorsal coxal tooth not developed ……....... laminatus (Mayr)
16(15). Posterior border of propodeal declivity concave; commonly collected ....................…………... lamellosus (Mayr)
-
Posterior border of propodeal declivity convex; rarely collected ............... .........…………………….. schulzi Emery
17(11). HL > 1.75 mm, HW > 1.55 mm ...........………………………………....... 18
-
HL < 1.65 mm, HW < 1.50 mm .................……………………………..... 24
18(17). Entire ant densely and evenly punctate; color dark reddish-brown; petiole thickened with rounded apex .....…….......... .......…………………….... lugens Emery
-
 Sculpture variable, but at least sculpture on gaster not as coarse as that of head; color variable, but may be concolorous dark reddish-brown; petiole usually not notably thickened, with rounded apex ...... 19


bidens complex

19(18). 
Concolorous ferrugineous yellowish-red, gaster smooth and strongly shining, essentially without appressed pubescence .………..... abruptus (F. Smith)
-
Other coloration, or gaster not smooth and shining and with abundant appressed pubescence ..……………....... 20
20(19). 
Head weakly cordate, with concave vertex; head usually reddish-brown, remainder of an darker in color ......……… …………….… quadridenticulatus (Roger)
-
Head usually oval-elongate, with vertex straight or only slightly concave; concolorous dark brown, reddish-brown or gray-brown ...........................…………... 21
21(20). 
Petiole thickened in profile, without well defined teeth on node; concolorous reddish or ferrugineous brown .......………………….... ferrugineus Forel
-
Petiole not thickened in profile, usually with 2 well-defined teeth on node; usually concolorous dark reddish-brown or grayish-brown ..............………............. 22
22(21). 
Teeth on node of petiole well developed; usually dark reddish brown; commonly collected .……………............ 23
-
Teeth on node of petiole not well developed; usually greyish-brown; uncommonly collected ........... spurius Forel
23(22). 
Propodeum with pair of angles; head elongate (82 < CI < 85); pronotum punctate .........………... bidens (Linnaeus)
-
Propodeum with pair of lobes (Fig. ); head not elongate (CI = 96); pronotum with transverse rugae .………....... ………..…. undescribed species near bidens
24(17).
HL > 1.20 mm ........................ 25
-
HL < 1.10 mm ........................ 28


diversus complex

25(24). 
Scapes with erect hairs; HL > 1.4 mm .....………………………………...... 26
 -
Scapes without erect hairs (or with a few appressed hairs); HL < 1.4 mm .................…………………………........ 27
26(25). 
Propodeum with small angles connected by carina; petiolar node with carina or ridge; common, widely distributed (México to Brasil) ………. diversus Emery
-
Propodeum with large, blunt tubercles (Fig. ), not connected by carina; petiolar node blunt, truncate in profile (Fig. ); uncommon (Colombia) .. laurae Mackay
27(25).
Scapes without standing or appressed hair; commonly collected .......... .……………....……....... lutosus (F. Smith)
-
Scapes with appressed hairs; rarely collected .………..... ghilianii Emery



debilis complex

27(24). 
Concolorous brown; scape without erect hairs; relatively commonly collected ........…………….... debilis Emery
-
Concolorous yellowish-red; scape with erect hairs; rarely collected .............. …….........…………....... rufescens Mann

Key to the known males of the New World species of Dolichoderus 
: 

attelaboides complex, couplet 3.

bidens complex, couplet 12.

bispinosus complex, couplet 15.

debilis complex, couplet 26.

decollatus complex, couplet 4 (males unkown)

diversus complex, couplet 8.

imitator complex, couplet 2.

laminatus complex, couplet 22.

lugans complex, couplet 6.

quadripunctatus complex, couplet 19.

rugosus complex, couplet 4.

shattucki complex, males unknown.

1. 
Subgenital plate large, well developed, with 2 large fingers or flattened processes (Fig. ) ................………............ 2
-
Subgenital plate small, poorly developed, consisting at most of only single rounded lobe (Fig. ) ......………………..... 5
2(1). 
Subgenital plate formed into 2 elongate fingers (Fig. ) ……………….... 3
- 
Subgenital plate consisting of 2 flattened, bidentate processes (Fig. ) (imitator complex) .....…… imitator Emery
3(2). 
Occipital neck well formed (Fig. ) .....………………. attelaboides (Fabricius)

- 
Occipital neck not tubular or elongate .........……………………...... 4
4(3). 
Petiolar node twice as long as broad ..…………... rugosus (F. Smith)

- 
Petiolar node about as long as broad .………. unknown males of decollatus and fernandezi would probably key here
5(1). Digitus of volsella elongate and usually enlarged at apex (Fig. ) ............ 6
-
Digitus of volsella hook-like and not elongated (Fig. ) .…………….... 14
6(5). 
Entire body strongly and evenly punctate ………………..... lugens Emery
- 
Sculpture variable on different parts of body ……………………….. 7
7(6). 
HL < 1.06 mm; ocelli project above posterior border of head in full face view (Fig. 117) (diversus complex) ......... 8
- 
HL > 1.06 mm; ocelli do not project (or only slightly) above posterior border in full face view (Fig. ) (bidens complex) ………………………………... 12
 

diversus complex

8(7). 
Ocelli strongly protruding (Fig. ); scape with subdecumbant to erect hairs (Fig. xx) ………………………………………. 9
- 
Ocelli not as strongly protruding; scape without erect or even subdecumbant hairs (very rarely 1 - 2 small, subdecumbant hairs) ...……………... lutosus (F. Smith)
9(8). 
With at least some hairs erect on scape (Fig. ); usually concolorous dark brown; relatively common ……………... 10
 - 
Most hairs on scape subdecumbant or appressed (Fig. ); head and mesosoma concolorous yellowish-brown, gaster darker brown; very rarely collected ....……………………………………….. 11
10(8).
Propodeum completely rounded at border of dorsal and posterior faces; entire ventral margin of aedeagus with teeth (Fig. xx); common and widely distributed (Mexico south to southern Brazil) .. diversus Emery
-
Propodeum with well-developed tubercles; only posterior half of aedeagus with teeth (Fig. xx); Colombia …. laurae xx
11(9).
Scape subequal in length (or longer) to length of second funicular segment (Fig. ) .....….... ghilianii Emery
-
Scape about 1/2 length (0.58 - 0.59 X length) of second funicular segment (Fig. ) ....... undescribed species near D. ghilianii

12(7). 
Concolorous golden yellow; most surfaces glossy and shining ..………............ ………………..…….. abruptus (F. Smith)
-
Concolorous brown; all surfaces dull ..……………………………............. 13
13(12). 
Lateral corners of apex of node of petiole weakly rounded (Fig. ), area between corners flat or weakly concave; spiracle located low on petiole (Fig. ) ................ ……………………….. bidens (Linnaeus)
- 
Lateral corners of apex of node of petiole more angulate (Fig. ), area between them concave; spiracle located higher on petiole (Fig. ) .. quadridenticulatus (Roger)
14(5). 
Digitus of aedeagus terminating in a laterally twisted, flattened plate (Fig. ) (bispinosus complex) ...................15
-
Digitus of aedeagus usually terminating as a sharp, hook-like structure, which is not laterally twisted (Fig. ) ....... 18


bispinosus complex
15(14). 
HL < 1.2 mm; México south to Brasil, common ……………………........ 16
- 
HL > 1.2 mm; Costa Rica south to Colombia; rarely collected ... validus Kempf

16(15). Apex of petiolar node convex, without angulate corners (Fig. ); uncommon ............……………………………...... 17
-
Apex of petiolar node usually concave; weakly angulate on each corner (occasionally flat and truncate) commonly collected .............. bispinosus (Olivier)
17(16). 
Node of petiole well-developed, without strongly protruding spiracles (Fig. ) .........……………….... mucronifer (Roger)
-
Node of petiole low, poorly developed (Fig. xx), petiole with strongly protruding spiracles (Figs. ) ............. mesonotalis Forel
18(14). Occurring in North America, primarily in the United
 States (also state of Nuevo León, México) (quadripunctatus complex) ..........…………………........... 19
-
Occurring in Latin America in tropical areas ………………………....... 22

quadripunctatus complex
19(18). 
First tergum and posterior edge of pronotum with at least 3 erect or suberect, short hairs; aedeagus with five or six very small teeth (Fig. ) ................... ……………………… taschenbergi (Mayr)
- 
First tergum and posterior edge of pronotum without erect hairs; teeth on aedeagus long and well developed (Fig. ), or more than 6 teeth present ................. 20
20(19). 
Distance from median ocellus to lateral ocellus equal to maximum diameter of median ocellus (Fig. ); wings with media attached to radius at same point with cross vein from stigma, and extends almost to margin of wing (Fig. ) ........ mariae Forel
- 
Distance from median ocellus to lateral ocellus about 1.4 times maximum diameter of median ocellus; distance from connection of media to radius at least 1/3 as long as length of crossvein, median often does not extend to margin of wing (Fig. ) .....…………………………………........ 21
21(20). 
Distance from connection of media to radius of fore wing often subequal in length to crossvein (Fig. ); aedeagus with teeth only on the posterior border; volsella large and well developed (Fig. ) ......... ………………………. pustulatus Mayr
- 
Distance from connection of media to radius usually about 1/3 length of crossvein (Fig. ); aedeagus with teeth over entire ventral border in addition to anterior border; volsella small and poorly developed (Fig. ) ........ plagiatus (Mayr)


laminatus complex

22(18). 
Node of petiole often with sharp apex, anterior face of petiole rugose or roughly sculptured ........………….......... 23
-
Apex of node of petiole usually completely rounded and blunt, (Fig. xx) or with median tooth (Fig. xx), anterior face of petiole almost smooth or only lightly punctate ..…….………………………..... 24
23(22). 
Ocelli not strongly protruding (Fig. ); WL < 1.5 mm ………………..… ..................................... lamellosus (Mayr)
-
Ocelli strongly protruding (Fig. ); WL > 2.0 mm .............. varians Mann
24(22). 
Anterior surface of petiole lightly punctate, apex of node terminating in tooth (Fig. ) or node thickened with acuminate border (Fig. xx) .........……….……... 25
-
Anterior surface of petiole mostly smooth and moderately shining, apex of node not terminating in tooth (Fig. ) .....………………………………............ 26
25(24).
Apex of petiole terminating in tooth (Fig. xx) ………….. tristis Mann
-
Apex of node terminating in acuminate border (Fig. xx) …… schulzi xx

debilis complex
26(24). Scutum densely, but shallowly punctate; concolorous dark brown ............. ……………………….......... debilis Emery
-
Scutum roughly sculptured, foveolate; yellowish-brown with gaster somewhat lighter in color …………............. ………………………….. rufescens Mann

Characteristics of the species complexes

attelaboides species complex

 The workers, females and males of this species complex have elongated, tubular occipital necks (Fig. ), which easily distinguishes them from members of other species complexes. The sculpture is rough, with rugae and foveolate punctures. The gaster is densely punctate in most species (except rosenbergi). There are numerous erect hairs, especially on the scapes. The maxillary palps are relatively short, the mesopleural spine is poorly developed. The subgenital plate of the male has two long processes (Fig. ). The stipites are well developed (Fig. xx) and the lateral tooth of the aedeagus is poorly developed (Fig. ). The volsellae are strongly hooked (Fig. ). Species in this complex include D. attelaboides, D. longicollis, and D. rosenbergi.

bidens species complex 

 This is the most difficult complex. It consists of a bewildering array of forms which intergrade into one another. We are fortunate that the vast majority of the specimens collected are either D. bidens or D.  quadridenticulatus, which are usually easily distinguished.

 Workers and females of this species are moderate to large ants (WL 3.3 to 5.0 mm); the mandibles are usually moderately shining with scattered punctures, usually with only 8 to 10 teeth on the masticatory border, the apical tooth is usually more developed; and 2 - 10 teeth on basal border, first two well-developed, others usually reduced and may appear as a serrated edge only; the clypeus rarely has a medial notch, the anterior border is usually slightly convex; the mesosoma is robust, the metanotal area is strongly constricted; the propodeum often has teeth or bumps on the lateral corners, which are not connected by a carina; the petiolar node is usually bidentate. These are abundantly hairy ants, with long, erect hairs on most body surfaces, including the scapes, as well as appressed pubescence on many areas, especially the gaster. The length of the erect hairs on the scape is greater than twice the diameter of scape.

 The male genitalia are similar to those of other species of group 2 (above???). Males of this complex are occasionally difficult to distinguish from those of the diversus complex. They are larger (WL > 2.5 mm) than those of the diversus species complex, and are not completely punctate as are those of the lugans species complex. The aedeagus is large and toothed (Fig. ), the digitus is bent laterally and ends in a sharp point (Fig. ). The volsella is well developed, the digitus points ventrally and is usually enlarged at the end. The stipites are rudimentary or absent, as in all of the ants of this genus.

These ants are usually at least moderately aggressive.

 Species in this complex include D. abruptus, D. bidens, D. cogitans, D. ferrugineus, D. primitivus, D. quadridenticulatus, and D. spurius.

bispinosus species complex 

 The workers of all of the species in this complex, except D. mesonotalis, have well developed pronotal spines and the petiolar scale is produced as a needlelike spine. Females of most of the species are similar, except that the pronotal and petiolar spines are smaller. Males have neither of these characteristics; they are easily recognized as the volsellae are as in groups 3 and 4, but the digitus of the aedeagus is bent laterally and forms a flat, rounded plate (Fig. ). Dolichoderus mesonotalis is an unusual member of the complex as the workers do not have spines on the pronotum or on the petiolar scale. They are clearly members of the complex as the males are typical of the group and are very similar to those of D. bispinosus. There are a number of characters that have been used in species recognition of workers, especially the sculpture of the dorsal face of the propodeum and the shape of the posterior margin of the propodeum, but that are not important, due to the variability within species. Nanitics are smaller, are more coarsely sculptured, the head is rounded and not strongly concave (especially obvious in species in which the posterior margin of the head is concave), and the mesosoma is relatively more elongated. 

These ants attack very aggressively when the nest is disturbed. They do not sting, of course, but the biting of hundreds of ants can drive away all but the most persistent myrmecologist. They have a strong “dolichoderine” border when they attack.

Members of the complex include D. andinus, D. bispinosus, D. curvilobus, D. doloniger, D. epetrieia, D. haradae, D. mesonotalis, D. mucronifer, D. obscurus, D. omacanthus, D. septemspinosus, D. spinicollis, D. superaculus and D. validus.

debilis species complex
The workers of this species complex are closely related, small ants (WL slightly greater than 1 mm). All known species have well developed, but small pronotal spines. The metanotal groove is very wide and deep. The basidorsal coxal tubercle is never developed. The anterior surface of the petiolar node is smooth and weakly shining. The node is rarely marginate and usually terminates in a small tooth or angle. The females lack pronotal spines and could be easily confused with females of the diversus species complex, as was pointed out by Kempf (1959). Dolichoderus schulzi is not a member of this species complex and is placed with the laminatus species complex, together with the closely related D. tristis. 

These ants are timid and lack the “dolichoderine” odor. 

Members include D. debilis, D. gagates, D. inermis, D. inpai, and D. rufescens.

decollatus species complex

Workers of this complex are very closely related to the attelaboides complex and could probably be considered as members of that complex. The only difference is that the occiput is not elongated into a tubular neck. All of the species have greatly elongated mesosomal regions, as do species of the attelaboides complex. The sculpture is very coarse, consisting in most cases of foveolate punctures. The males are unknown, but would probably be similar to those of the attelaboides complex. 

These ants are very aggressive when the nest is disturbed.

Members include D. decollatus and D. fernandezi.

diversus species complex 

 This species complex consists of relatively small species found from México south to Brasil. Workers are distinguished from those of other species complexes in that they are only moderately hairy, the dorsal face and propodeal declivity are separated by a transverse carina, and the petiolar node is thin in profile and is rarely bidentate.

 These ants are smaller (WL < 2.3 mm) than most of the other members of the genus. The antennal scapes are either without erect hairs (D. ghilianii, D. lutosus, and D. piceus) or the longest erect hairs are about equal to the diameter of the scape (Fig. ). The propodeal angles are usually poorly developed and connected by a transverse carina (Fig. ). The node of the petiole is rarely bidentate (Fig. ). Females are similar to workers. Males resemble those of the bidens species complex, but are smaller (WL < 2.3 mm). 

These ants are usually not aggressive, and attempt to escape when the nest is disturbed. They do not have a notable odor.

Members include D. baenae, D. caribbaea, D. diversus, D. germaini, D. ghilianii, D. laurae, D. luederwaldti, D. lujae, D. lutosus, D. piceus, and D. voraginosus.

imitator species complex

 The single species in this complex, imitator is easily recognized. The propodeum of the worker and female are armed with auricle-like structures (Fig. ), and the descending face of the propodeum is covered with transverse costulae (Fig. ). The subgenital plate of the male consists of two flattened appendages which are each bi-lobed (Fig. ). The stipites are rudimentary and the digitus of the aedeagus is a long, curved structure (Fig. ).

laminatus species complex

 Workers and females of this species complex have broad, platelike pronotal angles, and the propodeum overhangs the petiole. The apex of the petiolar node is usually acuminate, rarely with a small median spine (except in D. tristis and D. schulzi). The anterior surface of the node is opaque and covered with rough sculpture. Females are very similar to the workers and can usually be identified by simple comparison. There are apparently no characters which distinguish males from those of the quadripunctatus species complex. Fortunately there is no sympatry of the two complexes, which allows their separation. The paramers are relatively large (Fig. ). The volsellae are thickened and the stipites are small (Fig. ). 

These ants are not aggressive and usually lack an odor (except D. tristis).

Members include D. lamellosus, D. laminatus, D. lobicornis, D. prolaminatus, D. schulzi, D. setosus, D. smithi, D. tristis and D. varians.

lugens species complex

 These ants are easily recognized as the worker and both sexes are completely covered with coarse punctures, and are concolorous dark brown or black. They are also very different in that the metanotal groove of the worker is very deep, the pronotum is rounded, and the petiole is rounded and thickened in lateral view (Fig. ). They are clearly members of Dolichoderus as the genitalia of the male (Fig. ) are similar to those of the bidens and diversus species complexes. >?? Missing p 14 The stipites are rudimentary, the posterior edge of the aedeagus is rounded, but a dorsal, lateral tooth is present. The digitus of the volsella is elongate and knobbed as it is in members of the bidens and diversus species complexes. 

There is a single species in the complex: D. lugans.

quadripunctatus species complex

The quadripunctatus species complex consists of species in which the propodeum overhangs the petiole, and the pronotum is without angles (Fig. ). The extant New World species of the complex are found only in North America; it consists of four closely related species which are allied to the European and Siberian D. quadripunctatus (L.). Mayr (1866) suggested that the four New World species could be conspecific. Based on numerous characteristics of the workers, females and especially the male genitalia, there are clearly four distinct species. In addition all four species co-occur in Michigan with no evidence of hybridization (Kannowski, 1959a). Wheeler (1905a) revised this species complex, but had a number of misconceptions about the complex (Creighton, 1950). 

 The workers in this complex are closely related to the Old World and Australian species of the genus. The propodeum of the worker extends over the petiole as an overhanging shelf (Fig. ). The females are similar, except the propodeum does not overhang the petiole to such an extent (Fig. ). The male genitalia (Figs. ) of this complex are similar to those of the laminatus species complex (Fig. 148), showing a possible relationship between this complex and many species of "Monacis". 

 The worker mandibles usually have scattered punctures, often mixed with fine striae or very fine punctures, 10 - 20 teeth, most poorly defined, except 2 - 4 apical teeth (Fig. ); the clypeus has an indented region in the medial anterior border, with 10 - 15 parallel longitudinal carinae; the sculpture of head and mesosoma varies from almost smooth and shining to with deep foveolate punctures; the mesosoma is deeply impressed at the metanotal suture; the dorsal face of the propodeum extends posteriorly above the petiole (Fig. ); the gaster is usually weakly smooth and shining. Erect hairs vary from none, to hairs on most surfaces, appressed pubescence is essentially absent The color ranges from light yellowish red to concolorous dark brown. 

The female is similar to the worker, the mandibles usually have few teeth or only the apical tooth is well defined; the ocelli are large and well developed; the sculpture of  the head, mesosoma and gaster are as in the worker; the propodeal declivity is concave and slightly overhanging the petiole (Fig. ). The pilosity and color are as in the worker. 

 The male has mandibles with 10 - 15 teeth, of which all are small, except for the apical tooth (Fig. ). The clypeus has little or no evidence of parallel carinae, the eyes and ocelli are large and well developed. The sculpture of the head and mesosoma is rough and densely and evenly punctate; the propodeum is rounded and not extending even a slight amount over the petiole (Fig. ); the gaster is mostly smooth and shining. Parameres and stipites are considerably reduced in most species (Figs. ). 

These ants can become aggressive when the  nest is disturbed. This is the only species complex in the New World which always nests in the soil. Dolichoderus bispinosus occasionally nests in the soil, but always in association with deadwood. The quadripunctatus species complex in the New World consists of seven species (three extinct) whose distribution is limited to North America. 

Species in this complex include D. antiguus, D. mariae, D. obliterus, D. plagiatus, D. pustulatus, D. rohweri, and D. taschenbergi.

rugosus species complex

 The workers and females of this complex are easily recognized as the spine on the lower mesopleural border is well developed (Fig. ) and the maxillary palps are greatly elongated (Fig. ). The propodeum is armed with long, well developed spines (Fig. ). The female is very similar to the worker. The males are similar to those of the attelaboides complex, except the appendages on the subgenital plate are wider (Fig. ). In addition, the digitus of the aedeagus is strongly recurved (Fig. ), with a well developed lateral tooth. 

Members of the complex include D. dibolia, D. intermedius and D. rugosus.

shattucki species complex

 There is a single species, D. shattucki in this species complex. The workers and females of this complex are among the most easily recognized of any Neotropical ants. The presence of long spines on the pronotum, propodeum (and mesonotum of the worker), in addition to the spine on the petiole (Fig. 1), distinguish this species from all others. The long maxillary palps distinguish it from any of the similar members of the bispinosus species complex. The males are unknown. 

NORTH AMERICAN TAXA:

Dolichoderus abruptus (Fr. Smith) 

(Figs. ) (Map )

Formica abrupta Fr. Smith, 1858:45 

Hypoclinea abrupta Mayr, 1870a:956, 1870b:391-392; Kempf, 1972b:118; Jones and Blum, 1981:891

Dolichoderus abruptus Emery, 1894:236-237, 1912:11 

Hypoclinea bidens Roger, 1862b:285, incorrectly considered as synonym, corrected by Mayr, 1870b:391-392

D. ursus Mayr, 1866:499-500; Emery, 1894:228, 1912:12; Kempf, 1972b:120 (Hypoclinea)  (Mackay, 1993)

 Discussion. Workers, females and males can be distinguished due to the shiny, polished surface of the pronotum and gaster, and on the basis of color (golden yellow to ferrugineous red). This species is very closely related to quadridenticulatus, the sculpture on head and shape of mesosoma are almost identical. In addition, there is little or no appressed pubescence on the gaster, whereas the gaster of D.  quadridenticulatus always has at least moderate appressed pubescence. It is also much lighter in color than the typical D.  quadridenticulatus. 

Distribution. Colombia and Venezuela south to Bolivia. May occur in Central America.

Biology. This species constructs carton nests in trees at elevations below 1500 meters. One series was mixed with D. ferrugineous. One loose female was collected in Aug, 1962 (Perú) a second in July, 1922 (Brasil).

Dolichoderus andinus (Kempf) 

(Figs ) (Map )

Monacis andina Kempf, 1962:36-37, (, Peru: Pichita, Caluga

 Discussion. Characterize??

Dolichoderus andinus is easily confused with nanitics of D. bispinosus. It differs in that the clypeus has strongly foveolate sculpture (Fig. ). Dolichoderus bispinosus usually has a lighty punctate clypeus, or at most it is weakly and longitudinally striate. If there is some evidence of foveolae, they are very poorly developed, and distinctly different from those of D. andinus. In addition, the posterior border of the head is not concave (which also may be the situation in nanitics of D. bispinosus) and the eyes are very close to the lateral borders of the head (which also occurs in nanitics of D. bispinosus). The petiolar spine is often not distinctly separate from the petiole as it is in D. bispinosus; such specimens of D. andinus may key to D. curvilobus or D. superaculus. It differs from both of these species by the sculpture of the clypeus. Actually the sculpturing of the clypeus will probably separate this species from all others except D. epetrius (Venezuela), from which it differs in color. Also the vertex of the head of D. epetrius is concave. 

Distribution. Panama (Canal Zone), Peru, and Venezuela.

[image: image36.wmf]
Map 1. Distribution of D. andinus.

 Biology. Worker specimens from Panamá were swept from young avocado plants. 

Dolichoderus attelaboides (Fabricius) 

(Figs.) (Map)

Formica attelaboides Fabricius, 1775:394; Latreille, 1802:288, 1804:410.

Dolichoderus attelaboides Lund, 1831:130; Smith, 1858:75; Mayr, 1862:698, 1865:59; Forel, 1878:381, 1907a:9, 1908a:384; Emery, 1894:227, 1896:1, 1912:8; Mann, 1916:460; Wheeler, 1916a:329, 1916b:12, 1921b:162, 1922:14, 1923a:4, 1923b:162; Luederwaldt, 1926:283; Borgmeier, 1934:109; Brown and Nutting, 1950:127; Wheeler and Wheeler, 1951:178; Kempf, 1959b:216, 1961:520, 1969:289-290, 1970:337, 1972b:98; Jutsum et al., 1981:188; Wilson, 1987:248.

D. attelaboides var. pulla Santschi, 1923:269 (Syn. by Kempf, 1969:289). 

D. imbecillus Mann, 1916:459-460; Kempf, 1969:290, 1972b:98; Davidson, 1988:804. (Mackay, 1993) 

D. imbecillus var. heterogaster Santschi, 1923:269; Kempf, 1969:290, 1972b:98 (Mackay, 1993)

 Discussion. This is one of the most commonly collected species in the genus. It is a highly variable species. The shape of the occipital neck seems to be reasonably constant, being about as long as the minimum width. This species can be separated from the others with a long neck in that the eyes do not pass the lateral margin of the head. The sculpture on the pronotum is usually foveolate, but may be rugose. The propodeal spines vary in size, shape and length, but are always well developed. The dimensions of the node of the petiole are variable and cannot be used to separate this species from others, as has been done in the past. Another poor character often used is the sculpture of the gaster. Three series from the Monson Valley of Perú show sculpturing ranging from completely and heavily punctate to specimens with the posterior border of the terga smooth and shining to specimens with the gaster lightly punctate and shiny. The cuticle of some specimens reflects a bluish or purple color. 

Distribution. Widely distributed, from Colombia and Venezuela south to Bolivia and southern Brasil. This species may be found in Central America.

Biology. Although this is the most common species in the genus, we know almost nothing about it. Carton nests are constructed between leaves or in branches of Cecropia. Lattke (pers. comm.) found one nest in a rolled leaf of a species of Morantuaceae, about one meter from the ground. He found another nest made of plant fibers and pink toilet paper, about one meter from the ground. Luederwaldt (1926) presented the most extensive notes on the biology of this species. It tends membracids on shoots of young tachigalias and Melastomaceae (Wheeler, 1921b), as well as coccids (Luederwaldt, 1926), and is found in the litter (Kempf, 1961). The types of D. imbecillus were collected feeding on the exudation of a small shrub along a trail in the forest (Mann, 1916). It is common in dense shade, especially in coffee and cacao plantations. It is occasionally found in mixed series with D. decollatus. It is primarily arboreal (Wilson, 1987) and forages along forest trails, especially at night. It preys on termites and other insects, as well as eats fruits of Passiflora edulis (Luederwaldt, 1926). It is often found with extrafloral nectaries. Some nest populations (incipient nests?) are very small (Lattke, pers. comm.). The thousands of individuals in a large nest are very aggressive when the nest is disturbed (Luederwaldt, 1926). Loose sexuals have been collected in Jan., Feb., Mar. (most often), June, July, Oct. and Nov. (all in Brasil). 

Dolichoderus bispinosus (Olivier) 

(Figs. ) (Map )

Formica bispinosa Olivier, 1791:502

Polyrhachis bispinosus Smith, 1858:74

Dolichoderus bispinosus Emery, 1890a:69, 1890b:55, 1894:232, 1896: 1, 1905:173; Forel, 1907a:9; Mann, 1916:461; Wheeler, 1908a:149-150, 1922:14, 1936:229; Luederwaldt, 1926:284; Menozzi, 1935:199; Weber, 1944:119; Wheeler and Wheeler, 1951:177; Benzing, 1970:113.

Hypoclinea bispinosa Mayr, 1862:708, 1870a:955; Fisher and Zimmerman, 1988:15; Fisher et al., 1990:264-266.

Monacis bispinosa Roger, 1862a:235-236; Kempf, 1959a:240-244, 1959b:216 (5025), 1961:520, 1972b:142; Wilson and Pavan, 1959:72-75; Bentley, 1977:32. 

Formica fungosa Fabricius, 1798:281 (syn. by Latreille, 1802a:133)

Dolichoderus vestitus Mayr, 1862:707-708 (syn by Emery, 1894:232)

Polyrhachis arboricola Norton, 1868:60 (syn by Emery, 1901:167)

 Discussion. This is a very common, widely distributed species. The transversely truncate lateral margin of the petiole and the punctate or weakly striate clypeus (not foveolate and reticulo-rugose as in D. epetrius and D. andinus) separates it from all others. The sculpture on the remainder of the body and the shape of the posterior border of the propodeum are extremely variable and of no value in separating this species from others. Sculpture ranges from punctate-rugose to foveolate punctate. Smaller specimens (incipient nests) are usually more coarsely sculptured, with foveolate punctures on the mesosoma, especially the dorsal face of the propodeum. Smaller workers also have the eyes closer to the lateral margins of the head. Such specimens could be easily mistaken for a new species, but they are consistently found in mixed series with "normal specimens" and with "normal females", and are thus of little significance. The posterior edge of the propodeum ranges from rounded in shape, truncated and straight to bell-shaped with an indentation in the middle. Series with workers with rounded and notched propodeal borders are common. 

Distribution. Mexico () south to Uruguay, southern Brasil, northern Argentina; and St. Thomas Island.

[image: image37.wmf]
Map 2. Distribution of D. bispinosus.

 Biology. This is one of the most common and widely distributed species in the genus,  occuring in disturbed habitats (coffee, cacao plantations), in second growth forest, as well as virgin rain forests, up to 2100 meters. They are commonly found during quarantine on banana debris and on orchids. It nests in cavities in trees or in hollow logs on the ground. It occasionally builds carton nests in branches in trees, may pre-empt termite carton nests, especially those of Nasutitermes ephratae, N. columbicus and N. sp (pers. obs.). It also nests in myrmecophytes such as Cordia and Tillandsia. Myrmecophiles include cockroaches and thysanurans (Swain, 1877). It is apparently polygynous (Kempf, 1959); several de-alate females and workers are often found in series. It is polydomous and new ness are formed by fission (Swain, 1977). A mature nest contains thousands of workers and sexuals. These ants are very aggressive, especially when nest is disturbed (Mann, 1916; Wheeler, 1936; pers. obser.). Workers produce a strong oder similar to that of Liometopum spp. when they are disturbed. They look and act similar to Liometopum in the field under such circumstances. They often nest together with Crematogaster limata parabiotica and with Dolichoderus lamellosus. Workers have been collected almost 50 meters inside the mouth of a cave in Yucatán. Workers are found in extrafloral nectaries of Bixa orellana (Bentley, 1977) and in the facultative, myrmecophytic orchid, Caularthron bilamellatum (Fisher et al., 1990). They tend scale insects on Prioria, coccids, membracids and rioninid larvae. They are effective predators of termites (Swain, 1977). They are preyed upon by ant eaters and armadillos. Sexuals are commonly collected in light traps. Loose sexuals have been collected in Jan. (Venezuela), Apr. (Surinam), May (México, Panamá, Venezuela), June (Costa Rica), July (México, Guiana, Venezuela), Aug. (Trinidad, Perú, Venezuela), Aug.-Sept (Brasil), Sept.-Oct. (Panamá) and Oct. (Ecuador).  
Dolichoderus curvilobus (Lattke) 

(Fig. Map 10)

 Hypoclinea curviloba Lattke, 1986:259-261

 Monacis bispinosa Koptur, 1984:1789.

 Discussion. This species is similar to D. validus, but can usually be distinguished by the straight vertex (usually strongly concave in D. validus, even in nanitic workers). This species will probably be considered a synonym of D. validus when more material, including males, become available. The upturned, bilobed posterior propodeal border is a poor character, as it is also found in other species, including D. validus and D. bispinosus, where it can even be upturned and bilobed to a greater extreme. Color ranges from reddish-brown to concolorous dark brown. The legs are usually conspicuously lighter in color than the remainder of the ant. Occasionally other species, including D. bispinosus and especially D. validus have similar colored legs. This species differs from D. superaculus in the form of the pronotal spines (see worker key, couplet 26). The dorsal face of the propodeum is usually roughly sculptured and may have foveolae. The gaster usually bears golden, appressed pubescence. This is the only species in the bispinosus species complex in which the females have no erect hairs on the scapes (the worker has long, erect hairs on scapes, as do other members of the complex), which allows them to be easily recognized. One female (USNM) has scapes with erect hairs, and is indistinguishable from females of D. validus. It was collected on bananas in quarantine (New York), together with workers of D. curvilobus. It may be a mixed species series.

 Distribution. Costa Rica (Cartago: Turrialba), Panama (Bugaba, V. de Chiriqui), Colombia.

[image: image38.wmf]
Map 4. Distribution of D. curvilobus.

Biology. Two workers (type series) collected in a malaise trap, specimens from Costa Rica were on Inga punctata (Koptur, 1984). Most specimens were collected in lowland rainforest. Those in quarantine were collected on banana debris.

Dolichoderus debilis Emery 

(Fig. ) (Map )

Dolichoderus debilis Emery, 1890a:69, (, Venezuela: San Esteban,  1896:1; Wheeler, 1922:14; Wheeler and Wheeler, 1951:176-177

Monacis debilis Kempf, 1959a:247-251, 1972a:254, 1972b:142, Wilson, 1987:248.

Hypoclinea debilis Lattke, 1986:264

D. debilis var. sieversi Forel, 1901:65 (syn by Kempf, 1959a:247)

D. debilis var. parabiotica Forel, 1912:33, ((,  Wheeler, 1936:229; Weber, 1943:400 (syn by Kempf, 1959a:247)

Discussion. The lack of erect hairs on the scape and petiole easily separates this species from all others in the debilis complex, except D. inpai, from which it differs in the shape of the mesonotum (see key). 

Distribution. Guatemala south to Bolivia.

[image: image39.wmf]
Map 5. Distribution of C. debilis.

Biology. This species is usually collected in wet forest. It is a timid ant which nests in twigs, branches and trunks, and fence posts, often in a faculative association with Crematogaster limata parabiotica. Nests are found in termitaria of Nasutitermes ephratae, N. corniger, and N. columbicus (Wheeler, 1936, Swain, 1977). Workers are found in extrafloral nectaries of Catostemma (Bombacaceae) (Lattke, 1986). It tends coccids and membracids. A single female was collected in March (Costa Rica). It is occasionally collected in quarantine on banana debris.

Swain, 1977, 1980

Dolichoderus decollatus Smith 

(Figs. ) (Map )

Dolichoderus decollatus Fr. Smith 1858:75, ((, Guiana: Demerara; Forel, 1878:382; Emery, 1894:227-230, 1896:1, 1912:9; Mann, 1916:459; Wheeler 1916a:329, 1916b:12, 1922:14; Wheeler and Wheeler, 1951:178; Kempf, 1960:397, 1969:290, 1970:337, 1972b:98 ; Wilson, 1987:248.

D. capitatus Santschi 1921:99-100; Kempf, 1969:290, 1972b:98 (Mackay, 1993) 

D. decollatus subsp. neglectus Menozzi, 1935:197-199; Kempf, 1969:291, 1972b:98 (Mackay, 1993)

 Discussion. This is a relatively common species which is easily separated from most species in the decollatus species complex by the lack of an occipital neck and a relatively short antennal scape. The angle of the propodeal spines is not important and all angles can be found, as in D. attelaboides. Even specimens from a single series can vary considerably as to the angle. Thus the vertically directed spines of "neglectus" are of no importance. The node of the petiole is not notably higher than is found in the range of specimens of D. decollatus. The appressed pubescence is less dense and yellowish in the "typical" decollatus (more dense and golden in D. neglectus), but there is also considerable variation in this character. Dolichoderus capitatus is based simply an exceptionally large specimen, which are commonly collected throughout Latin America together with smaller nestmates. Individuals from incipient nest are usually smaller and bicolored, similar to the phenomenon found in D. attelaboides. 

Distribution. Panamá south to Bolivia and Brasil.

[image: image40.wmf]
Map 6. Distribution of C. decollatus.

 Biology. This species is arboreal, and nests in leaves of Iriartea exorrhiza. They move slowly, and drop when disturbed (Mann, 1916; Kempf, 1970; Wilson, 1987; pers. obser.). Most specimens are collected loose on vegetation, especially in riparian habitats and mountain rain forests up to 800 meters. It occasionally nests together with D. attelaboides. Loose females have been collected in July (Venezuela, Brasil), August (Brasil), and September to November (Guiana, Brasil).

Dolichoderus diversus Emery 
Figs. ; Map

Dolichoderus diversus Emery, 1894:237, 1912:12 (nomen nov. for Hypoclinea abrupta Mayr, 1870:391-392)

Hypoclinea abrupta Mayr 1870b:391-392, (, Colombia (Preoccupied by Fr. Smith, 1858:45)

Dolichoderus championi Forel, 1899:100, (((; Emery, 1912:12; Wheeler and Wheeler, 1951:175; Wilson, 1987:248 (Hypoclinea); Kempf, 1972b:119 (Hypoclinea) (Mackay, 1993)

Dolichoderus championi race trinidadensis Forel, 1899:100, 1907a:9; Emery, 1912:12; Wheeler, 1922:14; Kempf, 1972b:119 (Hypoclinea) (Mackay, 1993)
Dolichoderus germaini subsp. leviusculus Emery, 1905:173-174, 1912:12; Forel, 1909:260, 1911:306; Kempf, 1972b:119 (Hypoclinea) (Mackay, 1993)

Dolichoderus germaini subsp. garbei Forel, 1911a:305-306; Emery, 1912:12; Mann, 1916:465; Kempf, 1972b:119 (Hypoclinea) (Mackay, 1993)

Dolichoderus championi race trinidadensis var. taeniatus Forel, 1899:101, 1912:33; Emery, 1912:12; Wheeler, 1916a:329, 1922:14, 1942:213; Kempf, 1972b:119 (Hypoclinea) (Mackay, 1993)
Dolichoderus championi var. ornatus Mann, 1916:466-467; Kempf, 1972b:119 (Hypoclinea) (Mackay, 1993)

Iridomyrmex mazaruni Donisthorpe, 1939:152 (Mackay, 1993)

Discussion. This species is variable in color and sculpture of the integument, and density and length of erect hairs on the body surfaces, especially the malar area and the gaster. This has resulted in the naming of a number of species, subspecies and varieties based on color and sculpture differences. A comparison of the various taxa which have been named and synonymized easily demonstrates a single, variable species. A series I collected in the state of Huila, Colombia covers most of the variation in color. 

Dolichoderus germaini (Brasil) is closely related, and perhaps intermediates will be found to synonymize D. germaini with D. diversus.

 Distribution. Mexico (Tabasco, Teapa), Costa Rica (), Panamá (Caldera Chiriqui) south to southern Brasil. 
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Map 7. Dolichoderus diversus

Biology. Little is known of this common species. Nests are usually found in hollow twigs, up to 800 meters in elevation. It commonly occurs in disturbed habitats and often imported into the United States on banana debris and on orchids. Workers rapidly escape when the nest is opened. This species nests together with stingless bees (Harada, pers. comm.) and with Camponotus sp. in mangrove swamps. Loose sexuals have been collected in February (Guatemala, Guiana), April (Panamá, Perú), May (México), June (Guiana), September and November (Brasil).

Dolichoderus imitator Emery 
Figs. ; Map

Dolichoderus imitator Emery, 1894:230-231, ((,(, Brasil: Pará, Belém 1912:9; Mann, 1916:460; Kempf, 1969:291, 1972b:98. 

 Discussion. This is a very easily recognized species, and differs from other Dolichoderus in a number of characteristics. It lacks erect hairs on the scapes and tibiae, it has very tiny propodeal angles, has shiny mesopleuron. The discoidal cell of the wing is retangular. The head of the female is greatly elongated and there are numerous transverse costulae on the propodeal declivity (absent in all other New World species, except D. shattucki). The male genitalia are very distinctive (Fig. ). The subgenital plate is easily seen and consists of two flat, bilobed plates (Fig. ). The plates are absent or not flat and bilobed in other species of Dolichoderus (note that the unknown male of D. shattucki may be similar). The volsella is very massive at the base, considerably different than that found in other species of Dolichoderus (Fig. ). The digitus of the aedeagus is not directed anteriorly as it is in other Dolichoderus species. 

 Distribution. Panamá () south to Bolivia and Brasil.

[image: image42.wmf]
Map 9. Distribution of D. imitator.

Biology. This species is found in lowland forests, nesting among rotten leaves. Loose sexuals have been collected in May and July (Ecuador) and November (Brasil).

Dolichoderus inermis Mackay 

Figs. ; Map

 Discussion. This species is most similar to D. gagates, but also shows similarities to D. debilis and D. inpai. It can be easily separated from D. debilis due to the abundant erect hairs on the scape, and the lack of appressed pubescence on the gaster. It differs from D. inpai in the shape of the mesonotum and the lack of a transverse carina between the dorsal and posterior faces of the propodeum, which is found in D. inpai. It differs from D. gagates in having rougher sculpture (many surfaces are smooth and polished in D. gagates), the area between the faces of the propodeum are rounded (with carina in D. gagates and D. inpai), and the gaster is densely covered with erect hairs (scattered erect hairs in D. gagates). The apical petiolar tooth is absent or poorly developed (well developed in D. gagates), the posterior face of the petiole is straight (as occurs in D. inpai, it is concave in D. gagates, due primarily to the somewhat posteriorly bent apical tooth).

 Distribution. Costa Rica (Osa Peninsula, Corcovado, Llorona).
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Map 8. Distribution of D. inermis.

 Biology. The type specimens were tending membracids.

Dolichoderus lamellosus (Mayr) 

Figs. ; Map

Hypoclinea lamellosa Mayr, 1870b:390-391, (, Colombia; Emery, 1890b:55, 1894:233, (; Lattke, 1986:264

Dolichoderus lamellosus Forel, 1899:99

Monacis lamellosa Kempf, 1959a:263-266, 1972a:254, 1972b:142 

D. lamellosus var. missionensis Santschi 1916:390 (Kempf, 1959a:263)

 Discussion. The foveolate sculpture and broadly rounded posterior propodeal margin (as seen from above) separate the workers of this species from others in the ____________complex. There is considerable variation in color, ranging from concolorous black to specimens with pale yellow legs and antennae, with brownish gaster and the remainder dark brown. There is also considerable variation in size, with specimens from Central America to northern South American often larger and darker. Sides of the mesosoma range from punctate to foveolate. The pronotum of the male is very slightly angulate.

 Distribution. Guatemala south to northern Argentina.

[image: image44.wmf]
Map 12. Distribution of D. lamellosus.

 Biology. These ants are often found on trunks and in canopies of tropical trees, especially mango trees, often together with workers of D. bispinosus. They seem to be most common in riparian sites and areas with waterlogged soils, where few other ant species occur. They nest in and under tree bark (Lattke, 1986), especially of caracolí (Anacardium excellsum), and in hollow stems, at a height of 0.5 - 25 m. ***missing p 66 They are also found nesting in bromeliads, among roots of orchids and in abandoned moth cocoons. The nest together with D. bispinosus. They are very rapid, but relatively non aggressive when disturbed and dedicate themselves in rescuing brood instead of defense of the nest. Females are attracted to lights.

Dolichoderus laminatus (Mayr) 

Figs. ; Map

Hypoclinea laminata Mayr, 1870a:389-390 (, Colombia, 1870b:956; Lattke, 1986:264

Dolichoderus laminatus Forel, 1878:386, 1899:99; Wheeler, 1936:229; Wheeler and Wheeler, 1951:177

D. laminatus subsp. luteiventris Emery, 1894:232 (, Brasil: Pará, Belém (syn. by Kempf, 1959a:259)

Monacis laminata Kempf, 1959a:259-261, 1972a:142, 1972b:254

 Discussion. The long, concave mesonotum which has no (or few) erect hairs easily separates this species from all other extant species in the complex. The undescribed male would be expected to be very similar to that of D. varians, but would have few or no erect hairs on the alitrunk. 

 Distribution. Costa Rica south to Brasil.
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Map 13. Distribution of D. laminatus.

Biology. Nest under bark of tree and are frequently found in arboreal termitaries of Nasutitermes ephratae (Wheeler, 1936; Lattke, 1986). Also nest in Cattleya. This species  lacking materioa??? doesn't have the "tapinoma" odor of many of the other species in the genus.

Dolichoderus lutosus (Fr. Smith) 

Figs. ; Map

Formica lutosa Fr. Smith, 1858:42-43, (, Brasil: Amazonas, Vila Nova 

Dolichoderus lutosus Mayr, 1886a:356; Emery, 1890a:70, 1890b:55, 1894:228, 1912:12; Forel, 1899:99-100, 1907a:9; 1912:33; Mann, 1916:468 ((; Wheeler, 1922:14, 1942:213; Skwarra, 1934:133-134 

Hypoclinea lutosa Mayr, 1862:706; Kempf 1972b:120; Fisher and Zimmerman, 1988:15.

Hypoclinea cingulata Mayr, 1862:705-706, 1870b:957 (synonymy by Mayr, 1886a:356) 

D. lutosus var. nigriventris Forel, 1893:351, 1899:100; Kempf, 1972b:120 (Hypoclinea) (Mackay, 1993)

D. lutosus var. ruficauda Wheeler 1936:229 (nom. nud.) (Mackay, 1993)

Discussion. The workers and females of this species are easily recognized as there is only one other species (??? name) in which the workers have no hairs on the scape. The males are also easily recognized as they have no erect hairs on scape, and essentially lack erect hairs on the entire body. It would not be confused with D. diversus or D. ghilianii as the workers are darker and the ocelli are not as large and protruding. Typically the diameter of the ocellus is much less (about 1/2) than the diameter of the distance between the medial and lateral ocelli. Occasional specimens have larger ocelli (diameter subequal to distance between them) and may represent an undescribed species.

 The members of this species differ considerably in color and also in minor differences in sculpture.

Distribution. Mexico south to Bolivia and southern Brasil.

[image: image46.wmf]
Map 9. Distribution of D. lutosus.

Biology. This is a common species, found in disturbed habitats (especially coffee plantations) as well as virgin forest up to 800 meters in elevation. It is common in riparian sites. Nests are found in hollow, dead twigs in trees or in abandoned, arboreal termite nests or in spines of Acacia bursaria (Wheeler, 1936, 1942, pers. obs.). It is commonly intercepted in quarantine on orchids, in pseudobulbs and in banana debris. These ants are not aggressive when the nest is disturbed, they escape very rapidly into the leaf litter. Sexuals are commonly collected in light traps from January to July.

Dolichoderus mariae (Forel) 

Figs. ; Map

Dolichoderus mariae Forel, 1884:349-350 (, New Jersey; Mayr, 1886b:437 (, Wheeler, 1904:304 ((, 1905a:306, 1905b:304, 1905c:387-388, 1913:115, 1916c:589; Emery, 1912:11; Logier, 1923:247-249; Smith, 1918:23, 1924:81; Cole, 1940:60; Gregg, 1944:468; Creighton, 1950:333-335; Kannowski, 1959a:119-120, 129-133, 1959b:759-760; Carter, 1962:190; Talbot, 1956:134-139, 1963:552, 1965:35-36, 1971:170; Van Pelt, 1966:43; Wheeler and Wheeler, 1966:726-727; Warren and Rouse, 1969:43; DuBois, 1980:44, 1981:37; Whitford and Gentry, 1981:184; Palmer and Bennett, 1988:225; Henderson and Jeanne, 1989:517-518; Johnson, 1989:2-3; Hood and Tschinkel, 1990:26.

D. mariae subsp. davisi Wheeler, 1905a:306, 308, 1905c:388; Emery, 1912:11 (Syn. by Creighton, 1950:334)

D. mariae var. blatchleyi Wheeler, 1916d:462 (Syn. by Creighton, 1950:334)

Discussion. See D. taschenbergi.

Distribution. Eastern United States.

[image: image47.wmf]
Map 15. Distribution of D. mariae.

 Biology. See D. taschenbergi. 

Dolichoderus plagiatus (Mayr) 

Figs. ; Map

Hypoclinea plagiata Mayr, 1870a:960, (, Illinois 

Dolichoderus plagiatus Mayr, 1886b:436; Wheeler, 1905a:310-311 ((, 1905c:388, 1916c:590; Emery, 1912:11; Smith, 1918:23; Talbot, 1934:420, 1965:37; Cole, 1940:60, 1952:155; Wesson and Wesson, 1940:99; Gregg, 1944:468; Wheeler and Wheeler, 1951:175-176, 1963: 149-150, 1966:727, 1987:203; Kannowski, 1959a:119-120, 133; Carter, 1962:190; Francoeur and Béique, 1966:142-143; Letendre et al., 1971:599; Culver, 1974:978; Deyrup et al., 1989:99; Johnson, 1989:3. 

D. borealis (Provancher, 1888:408, syn. implied by Wheeler, 1905a:310). 

D. plagiatus var. inornatus (Wheeler, 1905a:306, 313, 1905c:388; Emery, 1912:11; Gregg, 1944:468 (syn. by Creighton, 1950:335). 

Discussion. See D. taschenbergi.

Distribution. Northern and eastern United States and northern Mexico (Nuevo León).

[image: image48.wmf]
Map 15. Distribution of D. plagiatus.

 Biology. See D. taschenbergi.

Dolichoderus pustulatus Mayr 
Figs. ; Map

Dolichoderus pustulatus Mayr, 1886b:436 ((, District of Colombia, Virginia, New Jersey; Wheeler, 1905a:313, 1908b:621-622; Talbot, 1934:420, 1965:36-37; Creighton, 1950:335; Kannowski, 1959a:119-120, 133- 134; Carter, 1962:190; Wheeler and Wheeler, 1966:727-728; Nielsson et al., 1971:247; Lynch, 1981:187; DuBois and LaBerge, 1988:144; Johnson, 1986:245 (D. mariae), 1989:3-4

Description of male?

Hypoclinea pustulata Eisner, 1957:453

Dolichoderus plagiatus subsp. pustulatus Wheeler, 1905a:313, 1905c:388, 1932:12; Emery, 1912:11; Smith, 1918:23, 1924:82; Talbot, 1934:420; Gregg, 1944:468 (syn. by Creighton, 1950:336) 

D. plagiatus pustulatus var. beutenmuelleri Wheeler, 1904:304, 1905a:313, 1905b:304, 1905c:388; 1913:116, 1916d:462, 1932:12; Emery, 1912:11; Smith, 1931:22; Wesson and Wesson, 1940:99 (syn. by Creighton, 1950:334). 

Discussion. See D. taschenbergi. Species "A" (Johnson, 1989:5-6) is darker and has fewer erect hairs than "normal" specimens. I have seen specimens from Canada that are even darker and have essentially no erect hairs. This variation is trivial when compared to the variability found in Neotropical species. Distribution. Eastern United States. The report from Brownsville, Texas, is apparently an error (Mackay, 1993).

[image: image49.wmf]
Map 17. Distribution of D. plagiatus.

 Biology. See D taschenbergi.

Dolichoderus quadridenticulatus (Roger)
Figs. ; Map 

Formica gibbosa Fr. Smith, 1858b:19, (, Brasil: Amazonas, Ega 

Formica quadridenticulata Roger, 1862b:287; Mayr, 1862:706-707, 1870a:956 (Hypoclinea) (syn. by Mayr, 1886a:354).

Dolichoderus quadridenticulatus Forel, 1878:386

D. gibbosus Mayr, 1886a:354; Emery, 1894:235

Hypoclinea gibbosa Kempf, 1970:338, 1972b:119

Dolichoderus analis Emery, 1894:236 ((; Mann, 1916:465; Kempf, 1960:397, 1972b:118; Jones and Blum, 1981:891 (Mackay, 1993)

D. analis Emery, 1912:12

D. gibbosus race analis Forel, 1912:34

Delichoderus (!) gibbosus var. gibbosoanalis Forel, 1922:98 (Mackay, 1993)

H. gibbosa var. gibbosoanalis Kempf, 1972b:119

D. gibbosus var. integra Forel, 1911a:306; Emery, 1912:12; Luederwaldt, 1926:284; Kempf, 1972b:120 (Hypoclinea) (Mackay, 1993)

D. gibbosus var. nitidior Emery, 1894:235, 1912:12; Kempf, 1972b:120 (Hypoclinea) (Mackay, 1993)

 Discussion. The workers and females of this species can be easily confused with D. cogitans and D. bidens. Dolichoderus cogitans may actually represent the workers from incipient nests of D.  quadridenticulatus, which is always larger than D. cogitans and can therefore be distinguished in most cases. At least part of the ant is usually reddish-brown, whereas D. bidens is usually dark brown. The head is heart shaped whereas the head of D. bidens is oval-elongate. The males could be confused with those of D. bidens, but can be usually distinguished by the characters in the key.

 Distribution. Colombia and Venezuela south to Bolivia and Brasil.

 Biology. This species nests in cavities in trees, especially of Gustavia augusta, Eschweilera matamata, Protium heptaphyllum, and in carton nests (Forel, 1912; Luederwaldt, 1926; Kempf, 1970). It is common in lowland rain forests and cacao plantations, where it forages on the soil surface as well as in the vegetation. They are found in flowers of Eriogonum lumatella as well as the nectaries of Zygia longifolia. Loose sexuals were collected from March to September.

Dolichoderus rugosus (F. Smith)

Figs. ; Map

Polyrhachis rugosus F. Smith 1858:74, (, Brasil: Amazonas.

Dolichoderus rugosus Mayr, 1886a:357; Emery, 1894:227, 1912:9; Mann, 1916:461; Wheeler, 1923a:4; Kempf, 1969:292, 1972b:98; Wilson, 1987:248.

Discussion. This species is easily separated from all other extant species in the genus. The most important characters include the convex anterior border of the clypeus, the greatly lengthened scapes, strongly protruding eyes, appressed pubescence over the entire body surface, the long, low node of the petiole, and especially the well developed spine on the mesopleuron (Fig. 7). The spine is less developed and more blunt in some specimens, including the reproductives and the holotype worker. Although most other species have a small, poorly developed bump or knob on the lower margin of the mesopleuron, it is never as well developed in other species as it is in the rugosus species complex. 

Mann (1916) was wrong in his characterization of D. rugosus as a species with a well developed occipital neck (in his key). It definitely does not have an occipital neck.

Distribution. Colombia south to Bolivia.

Biology. This species may be arboreal (Wilson, 1987). It is most commonly collected loose on vegetation or on dead trees. Loose sexuals have been collected from June to October.

Dolichoderus schulzi Emery 

Figs. ; Map

Dolichoderus schulzi Emery, 1894:233-234, (, Brasil, Pará, Belém

Monacis schulzi Kempf, 1959a:254-256, 1972b:143

D. biolleyi Forel, 1908b:61 (syn. by Kempf, 1959a:254)

D. schulzi var. columbica Forel, 1912:35, 1914:12 (syn. by Kempf, 1959a:254).

Discussion. This species is most closely related to D. tristis, and was moved it to the laminatus species complex (from the debilis species complex, see Mackay, 1993). It can be easily distinguished by the shape of the petiole (how so???). In addition, the pubescence on the gaster is dilute (dense in D. tristis) and the gaster is moderately shining (densely punctate and dull in D. tristis). It is bicolored, whereas D. tristis is concolorous black. 

The females are very similar to those of D. lamellosus, differing primarily in the shape of the posterior border of the propodeum (see female key, couplet 16). The male genetalia are similar to those in other species of the laminatus complex (Fig. ). The aedeagus has a rounded apex, the teeth are small and the volsella is small with a small digitus.

Distribution. Costa Rica (Osa Peninsula, Sirena), south to Brasil. 
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Map 18. Distribution of D. schulzi.

 Biology. Unknown.

Dolichoderus shattucki Mackay
Figs. ; Map

 Discussion. This species would not be confused with any other New World species,  as it has three pairs of long acute spines on the mesosoma. It is intermediate between the rugosus complex and the bispinosus complex, having more characteristics in common with the latter. The mesosoma is not as elongate as that of rugosus complex, but it possesses the lower mesopleural spine of the rugosus species complex. In addition the head is similar to that of the rugosus species complex with strongly protruding eyes. The maxillary palps are very long, also a characteristic of the rugosus species complex. It has transverse costulae on the propodeal declivity, a characteristic found only in the imitator species complex. It shares a number of characteristics with the bispinosus complex: spines on the pronotum, lack of an elongated mesonotum, has a spine on the petiole and possesses basidorsal tubercles on the hind coxae. The frontal carinae are much larger and more developed than any of the other New World species. The discoidal cell is shaped as a square (Fig. ). 

Clearly this species possesses a number of characteristics of many of the other species complexes, and I therefore hypothesize that it is similar to the ancestor of all of the New World species.

Distribution. Panama (Poe), and Ecuador: (Pichincha Prov., Río Palenque Research Station).

[image: image51.wmf]
Map 13. Distribution of D. shattucki.

Biology: The type series was intercepted from unidentified bromeliads in Miami.

Dolichoderus taschenbergi (Mayr)
Figs. ; Map

Hypoclinea taschenbergi Mayr, 1866:498-499(, North America, 1870a:958. 

Dolichoderus taschenbergi Mayr, 1886b:437; Wheeler, 1904:304, 1905a:309, 1905b:304, 1915a:206; Emery, 1912:11; Smith, 1918:23, 1924:81-82, 1947:590; Dennis, 1938:292-293; Wheeler and Wheeler, 1951:173, 1963:151-154, 1966:726, 1987:203; Kannowski, 1959b:755-760; Carter, 1962:190-191; Talbot, 1963:552; Maldague et al., 1967:251-252; Bradley and Hinks, 1968:40-50; Warren and Rouse, 1969:43-44; Letendre et al., 1971:599; Bradley, 1972:245-249; Burnes, 1973:97-104; Martin et al., 1976:331; Francoeur and Elias, 1985:303-306; Johnson, 1989:4-5. 

D. taschenbergi var. gagates Wheeler, 1905a:310, 1905c:388, 1908b:662; Wesson and Wesson, 1940:99 (preocc. by Emery, 1890a:69-70). 

D. taschenbergi var. aterrimus Wheeler, 1915b:417 (nomen nov. for taschenbergi gagates); Logier, 1923:247-249; Cole, 1940:60-61, 1952:155, (syn. by Creighton, 1950:336-337). 

D. taschenbergi var. wheeleriella Forel, 1916:458 (nomen nov. for taschenbergi gagates, junior synonym of atterimus).

Discussion. The following suggestions may be helpful for separating workers of the four North American species of the quadripunctatus complex. The subquadrate dorsal face of the propodeum easily separates D. taschenbergi from all others. In the vast majority of specimens, numerous erect hairs on the scapes easily separates D. plagiatus from all others. Occasionally the number of hairs is reduced in part of a nest series, and in the specimens from the state of Nuevo León (Parque Chipinque, southern edge of Monterrey), México, the scapes have no erect hairs. In such cases, D. plagiatus can be separated from the others by the roughly sculptured pronotal disc. It would only be confused with the closely related D. pustulatus, which occasionally has a few erect hairs on the scape. Dolichoderus pustulatus and D. mariae are occasionally difficult to separate, D. mariae is larger and usually bicolored (gaster darker, remainder of body light), although D. plagiatus is occasionally bicolored. 

 The following suggestions may be useful for separating females of Dolichoderus. Dolichoderus plagiatus is easily distinguished by erect hairs on the scape, foveolate punctures on the head, and the light reddish-brown pronotum, which contrasts strongly with the darker mesoscutum. The pronotum and mesoscutum are concolorous in the other species. Dolichoderus pustulatus is the smallest species, the dorsal face of the propodeum has coarse, foveolate punctures (which also occurs in the larger D. plagiatus). The pronotum and mesoscutum are similar in color: light brown with darker brown markings. Dolichoderus mariae is light red with a darker gaster, the other species are usually concolorous medium brown, or if bicolored, the colors are dark. The shape of the propodeum is not useful in separating the females of D. taschenbergi from those of the other species. 

 The males of the North American species can be separated into three groups: 1) D. taschenbergi, 2) D. mariae, and 3) the other two species. Separation of D. plagiatus and D. pustulatus is difficult without dissection of the genitalia. The distance from the connection of the media to the radius is usually subequal in D. pustulatus, but shorter in D. plagiatus, although there is considerable variation in this character (compare Figs. and). The aedeagus has well defined teeth on the ventral border whereas the males of D. pustulatus have no teeth or even a slight indication of any teeth. The volsella is smaller in D. plagiatus than in D. pustulatus (compare Figs. ). The stipites are apparently absent in both species. Males of D. pustulatus are much more commonly collected than males of D. plagiatus, thus the majority of the specimens that key to this group are D. pustulatus. 

Distribution. Eastern USA.

[image: image52.wmf]
Map 14. Distribution of C. taschenbergi.

 Biology. The natural history of the quadripunctatus complex in North America is relatively well known, due especially to the intensive work of Dr. Mary Talbot. Dolichoderus mariae is found in sandy soils in open grassy areas or in old fields, where it forms small mounds (Smith, 1924; Talbot, 1956, 1965, 1971; Carter, 1962), with a central cavity (10 cms high X 17 cms dia.) usually filled with roots (Talbot, 1956, 1965). Mounds are usually at the base of a shrub or clump of grass (Smith, 1924; Cole, 1940; Carter, 1962). It occasionally nests under stones or logs (Wheeler, 1905b; Van Pelt, 1966). Dolichoderus plagiatus is not as common, but is more widely distributed (Talbot, 1965). It is found in a variety of soils and habitats ranging from open areas to woods, and also occurs in bogs (Talbot, 1934, 1965; Cole, 1940; Carter, 1962). Nests are usually located in soil under leaf litter. Colonies are small (Cole, 1940). Dolichoderus pustulatus has similar habitats as the previous species, occurring in habitats ranging from sunny, grassy fields to areas with scattered pines, and bogs (Wesson and Wesson, 1940; Carter, 1962; Talbot, 1965). It is found in soils ranging from sandy to clay loam (Carter, 1962). Occasionally the nest is partially constructed of carton (Wesson and Wesson, 1940). Colonies are usually small (Wheeler, 1908b; Talbot, 1965), probably in the range of a few hundred individuals (Smith, 1924). Nests are also found under wood and in the stems of sedges (Wheeler, 1932). Dolichoderus taschenbergi has habits similar to those of D. mariae (Smith, 1924). It is found in habitats ranging from grassy fields to shaded forests and usually occurs in sandy soils (Logier, 1923; Cole, 1940; Wesson and Wesson, 1940; Carter, 1962) or bogs (Wheeler, 1915a). Nests are in the soil under litter (Cole, 1952) or in the form of mounds as in D. mariae (Kannowski, 1959b), but may also be found in hollow stems, especially during floods (Talbot, 1965). Populations are about 50,000 individuals per nest (Bradley, 1972; Bradley and Hinks, 1968) and the nests are polygynous. This species may be important in biological control (Bradley, 1972). It is a very aggressive species (Logier, 1923). Lepidoptera larvae (Noctuidae: Hypeninae?) were found in a nest (Logier, 1923). 

 All of the species tend Homoptera and scavenge dead arthropods (Mayr, 1886; Logier, 1923; Smith, 1924, 1931; Kannowski, 1959b; Bradley and Hinks, 1968; Nielsson et al., 1971; Burnes, 1973; Bristow, 1984a, b; Francoeur and Elias, 1985). 

 Details of the mating flights are known for all of the species (Kannowski, 1959b). Flights occur in the morning during air temperatures ranging from 14.4°C - 24°C, when the relative humidity is high (Talbot, 1956, 1963, 1965; Kannowski, 1959a, 1959b). Flights of D. mariae occur from early July to mid September (Talbot, 1965; Kannowski, 1959a); those of D. plagiatus in mid August (Wesson and Wesson, 1940; Kannowski, 1959a; Talbot, 1965); those of D. pustulatus from late July to September (Wheeler, 1908b; Smith, 1931; Kannowski, 1959a); those of D. taschenbergi from mid June to the end of July (Wheeler, 1908b, Kannowski, 1959b). Up to 15,000 alates are released from each nest (Kannowski, 1959b). Spiders are important predators of the alates (Talbot, 1956). Reproductives overwinter in nests (Wheeler, 1932).  

Missing p 102??? 

Dolichoderus validus (Kempf) 

Fig. ; Map

Monacis valida Kempf, 1959a:244-246, ((, Costa Rica: Zent and Limón; Panama: Canal Zone, 1972b:143

Discussion. The shape of the petiole (lateral margins continue unbroken, tapering into the spine) distinguishes the workers and females of this species from the common D. bispinosus. In addition, the scape (excluding the condyle) is about as long as the maximum length of the head (shorter in D. bispinosus). It can be distinguished from D. curvilobus and D. superaculus as the vertex is strongly concave. The male can be easily distinguished from that of D. bispinosus by its larger size, it is about as large as the female.

Distribution. Costa Rica (Zent and Limón) south to Colombia (Valle, Medio and Bajo Calima).

[image: image53.wmf]
Map 15. Distribution of D. validus.

Biology. Missing material???. P104
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Figs. 1 - 5. Dolichoderus workers (bar = 1 mm): 1. lateral view 

of D. attelaboides worker (Perú, Monson Valley, Tingo Maria); 2. lateral view of D. smithi holotype; 3. lateral view of alitrunk of D. longicollis holotype; 4. lateral view of propodeum and petiole of D. neglectus (Brasil, Abuna, Rio Madeira); 5. lateral view of propodeum and petiole of D. decollatus (Colombia, Meta, Río Guayuriba).

Figs. 6 - 14. Dolichoderus workers (scales are indicated in mm): 6. lateral view of propodeum and petiole of D. rugosus (Brasil, Manaus); 7. dorsal view of left mesopleural spine ofD. rugosus (Brasil, Manaus); 8. anterior view of petiole of D. imitator (Brasil, Abuna, Rio Madeira); 9. lateral view of propodeum and petiole of D. imitator (Brasil, Abuna, Rio Madeira); 10. Full face view of holotype of D. smithi; 11. dorsal view of occipital neck of D. attelaboides (Perú, Monson Valley, Tingo Maria); 12. dorsal view of neck of cotype of D. imbecillus; 13. dorsal view of neck of holotype of D. longicollis; 14. full face view of head of D. rosenbergi (Colombia, Valle, Bajo Calima).

Map 15. Distributions of Dolichoderus attelaboides, D. neglectus and D. smithi in South America.

Map 16. Distributions of D. capitatus, D. imbecillus, D. imitator and D. longicollis in South America.

Map 17. Distributions of D. rugosus, D. decollatus, D. rosenbergi and D. dibolia in South America.

Fig. 18. Phenogram of the relationships of the extant taxa of 

Dolichoderus.

Fig. 19. Proposed phenology of Dolichoderus.

Figure 1: A) Lateral view of Hypoclinea bispinosa worker; B) Anterior face of petiole of D. gagates worker; C) Propodeum and petiole of D. lamellosa worker (arrows indicate acuminate crest of petiolar node and basidorsal tubercle of hind coxa); D) Mesosoma of D. plagiatus worker; E) Mesosoma of D. lugans worker (arrow indicates deep metanotal groove); F) Dorsal view of petiole (pe) and propodeum (pr) of D. bidens worker; G) Scape of D. bidens worker; H) Scape of D. germaini worker; I) Mesosoma of D. simplex worker (arrow indicates shallow metanotal groove); J) Right genital capsule of D. bidens male (a = aedeagus, p = paramere, v = volsella); K) Right genital capsule of D. mariae (s = stipes); L) Right genital capsule of D. bispinosa; M) Posterior view of lateral plates of aedeagus of D. bispinosa. Scale = 1 mm in Fig. 1A and 0.2 mm in the remaining figures.

Fig. Proposed phylogeny of the New World species of the genus Dolichoderus. The characters (a - n) are discussed in the text. All of the characters, except l, m and n, were used in the phylogenetic analysis.

Fig. Cluster analysis of 12 of the species complexes of the New World Dolichoderus. the decollatus species complex is not included as it is very similar to the attelaboides complex and the males are unknown.

careful with endings:

MacKay also synonymized the genus Monacis with Hypoclinea in the same paper, based on: 1) the bispinosa species complex of Monacis contains a species (D. simplex) which has none of the "characteristics" of Monacis and was previously considered to be a species of Hypoclinea in the strict sense, 2) the genitalia of the males of the Monacis laminata species complex are essentially identical to those of the Hypoclinea quadripunctatus species group, and 3) the females of the Monacis debilis species group are very similar to those of the D. diversa species complex, as was pointed out by Kempf (1959). 

Evidence suggests that there were three separate invasions of 

the Tribe Dolichoderini into South America. The most closely related taxa to each of the three genera found in South America are found in Australia and the three South American genera show few affinities to each other. The ancestors of Dolichoderus were probably similar to the "Hypoclinea" clarki species complex, that of Monacis may have been similar to the species in the genus Acanthoclinea. The propodeal spines would have been lost in the evolution of Monacis after the taxon entered South America, as spines are still present in the South American species M. septemspinosa Emery. Dolichoderus probably evolved from a form which never had pronotal spines, probably an ancestor of Acanthoclinea. After the Dolichoderus ancestor invaded South America, the mesothorax became greatly elongated. In a similar manner the propodeal spines of Monacis were replaced by a sharp margin between the dorsal and declivous faces of the propodeum found in most of the species today. Hypoclinea on the other hand, apparently had a completely different ancestory. The ancestor probably lacked pronotal spines and the propodeal spines were lost or replaced by a simple carina (Neotropical species) or a strongly concave portion which overhangs the petiole (Holarctic species). The Holarctic species are not closely related to the Neotropical forms and were presumably derived from populations which dispersed from northern Australia into the oriental region and finally to Europe and North America. Thus there were apparently two separate invasions of Hypoclinea into the New World.

 The ancestor of Dolichoderus was probably something very similar to the present day D. decollatus. I hypothesized that D. decollatus was the most primitive species and later when I analyzed the data with MIX, the characteristics of the presumed ancestor provided by the analysis were exactly the same as those of D. decollatus. The group probably initially speciated relatively rapidly, as D. dibolia, a long-necked form, occurs in the late Oligocene or early Miocene deposits of the Dominican Republic (Wilson, 1985). It is presumably a form more highly derived than D. attelaboides (Fig. 19). The major phenocline in the attelaboides complex is a lengthening of the neck. It is difficult to speculate about D. rugosus and D. imitator as they are both highly derived forms and there are no 

other known species in the two complexes. Presumably they also evolved from a D. decollatus like ancestor.

 From these data, and the morphological data, it seems clear that Dolichoderus has been evolving separately from the rest of the Dolichoderini since the late Mesozoic or early Cenozoic and has considerably diverged from the other taxa in the Tribe. Therefore I feel that it is reasonable to consider it as a genus separate from all the other taxa in the Tribe. A through analysis of Hypoclinea is necessary to further explain the evolution of the group. 

 This is a very important tribe as it contains some of the most primitive taxa in the Subfamily Dolichoderinae, and an understanding of the evolution of the Dolichoderinae must await further work on this group.
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� From Mackay (1993).


� Note: Worker key may be useful for identification of undescribed females. Females are often difficult to identify, but are similar to workers and identifications can usually be verified by comparing them to workers. From Mackay (1993).


� Undescribed females of D. rowenbergi and D. longicollis may key to this couplet.


� Undescribed female of D. fernandezi may key to this couplet.


� Males of the shattucki complex are unknown, use key with caution as the males of many species are unknown and those of many species are very similar. From Mackay (1993).


� The unknown males of D. rosenbergi and D.longicollis from Colombia, Ecuador and Perú may key to this couplet.


� The unknown males of D. dibolius and D.intermedius would probably key here.





