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Figure 12. Furcaspis haematochroa Cockerell. Specimen from Philippines, intercepted at San 
Diego, California, on Kentia sp., V-16-1960, F. J. Phelan.1918;" 
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present laterad of clypeolabral shield. Antennae each with 5-7(6) setae. Cicatrices transparent, 
on segment 2 and near intersegmental line of segments 3 and 4. Body oval, dorsal surface 
without conspicuous sclerotized areas. Pattern anterior of anal opening with many longitudinal 
lines. Opening of vulva difficult to see. 

Affmities: Furcaspis haematochroa is similar to F. exophthalma (both from same geographic 
area) by having 2 concentric rows of perivulvar pores, large eyes with spurs, and 5-locular 
pores associated with the anterior spiracles. Furcaspis haematochroa differs by having eyes 
that do not protrude from the body margin (protruding on F. exophthalma) and perivulvar pores 
that are widely spaced (close together inFo exophthalma). 

Specimens examined in addition to type series: Philippine Islands: Luzon Island: Laguna 
Province -- Laguna, UPLB Campus, on Corypha utan, VI-02-1969, R. A. Olaguer (Lit 
Collection UPLB); Laguna, UPLB Campus, on Corypha elata, IV-18-1969, R. A. Olaguer (Lit 
Collection UPLB). Specific locality unknown, taken in quarantine at San Diego, California, on 
Kentia sp., V-16-1960, F. J. Phelan (USNM). 

Hosts: Arecaceae: Cocos nucifera, Corypha utan, C. elata, and Kentia sp. Probably occurring 
on many species of palms. 

Distribution: Philippine Islands. 

Furcaspis intercepta Williams and Miller, new species 
Figure 13 

Type material.- Holotype adult female right specimen on slide with 2 additional adult female 
paratypes labeled as follows: left label "Furcaspis/ Brazill ex Bromeliad leaf/ V-18-79/ San 
Francisco 9281/ P. Meyerson! Balsam"; right label "Furcaspis/ intercepta/ Williams and Miller/ 
HOLOTVPE/ PARATVPES." A map on the right label gives the location of the holotype and 2 
paratypes. The holotype is deposited in the USNM. 

Slide-mounted Characters: Holotype adult female (Fig. 13) 1.4 mm long (paratypes 1.3 and 1.4 
mm long), 1.3 mm wide (paratypes 1.1 mm wide), pygidium wider than long at level of seta 
marking segment 4 (length/width 0.4), with 3 defmite pairs of lobes, pygidial margin with 3 
projections between marginal setae marking segments 6 and 5, paratypes with 3-5(3), each 
projection with series of small notches, anterior projection largest and representing lobe 4; 
pygidial margin with 3 or 4 projections between marginal setae marking segments 5 and 4, each 
projection with series of small notches, usually with space between anterior projection and 
posterior series of projections, anterior projection probably representing lobe 5; without 
projections anterior of seta marking segment 4; prepygidial margin smooth, without segmental 
lobes. Paraphysis formula 3-3 (paratypes with 2-3 or 3-3) occasionally with several small 
paraphyses in second space, usually with several small paraphyses in space between third and 
fourth lobes; paraphyses slightly shorter than length of median lobes. Median lobes apically 
rounded, slightly longer than wide (length/width 1.1 (paratypes 1.3 and 1.4», separated by 
space 0.7 times width of median lobe (paratypes 0.9 and 1.0), with small paraphysis attached to 
medial margin of each median lobe, with 3 small paraphyses between median lobes; second 
lobes about same length as median lobes, slightly wider, same shape; third lobes same shape 
but slightly smaller; fourth and fifth lobes apparently part of series of points described above. 
Plates thin, with bifurcate apex, with 1 duct opening near apex; plate formula 2-3-1; 2 plates 
between median lobes, conspicuous. Macroducts present along body margin from segment 3 or 
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Figure 13. Furcaspis intercepta Williams & Miller. Specimen from Brazil, intercepted at San 
Francisco, California, on Bromeliaceae, V-I 8-79, P. Meyerson. 
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4 to 8, with 32 macroducts on each side of body on segments 5-8 (paratypes with 33 and 35), 
some hidden by paraphyses, with several macroducts anterior of anal opening. Prepygidial 
microducts on venter in submedial areas of meso- or metathorax and segments 1-4, in lateral 
clusters from mesothorax to segment 4; on dorsum prepygidial microducts in submedial areas 
of metathorax and segments 1-4, in lateral areas from mesothorax to segment 4. Gland 
tubercles present in lateral areas of meso- and metathorax, sometimes on segment I; with 0 and 
4 tubercles on each side of body of holotype (paratypes with 1-8(4) gland tubercles). Ventral 
submarginal setae slender, slightly enlarged; longest seta on margin of segment 3 62 ~ long 
(paratypes 50-70(59) ~ long). Perivulvar pores present, not in half circle band around vulva, 
separated into 2, 4 and 5 pores on each side of body (paratypes with 0-2(1) pores). 
Perispiracular pores with 3 loculi, anterior spiracles with 7 and 9 pores (paratypes with 5-9(7) 
pores). Anal opening located 8.0 times length of anal opening from base of median lobes 
(paratypes 6.7 and 8.3 times), anal opening 18 fl long (paratypes 17 and 22 ~). Eyes absent. 
Antennae each with 3 or 4 setae. Cicatrices normally present on prothorax and segment 3, 
cicatrix on prothorax dark and undivided, on segment 3 lighter and often divided. Body pear 
shaped, dorsal surface with single central sclerotized area, with sclerotized area along body 
margin of pygidium with darker area originating from margin marking segments 5 and 4 on 
each side of body; with longitudinal line of macroducts in membranous area between medial 
sclerotized area and area between segments 6 and 5. Pattern anterior of anal opening with a 
few longitudinal lines. 

Affmities: Furcaspis intercepta is similar to F. biformis and F. peruviana by having 1 ring of 
perivulvar pores around the vulva and 3-locular pores near the spiracles. Furcaspis intercepta 
differs from F. bifonnis in lacking perivulvar pores anterior to the vulva (present in F. 
bifonnis). It differs from F. peruviana by having no laterocentral group of perivulvar pores 
(present in F. peruviana), setae on thorax slender and not enlarged (enlarged and conical on F. 
peruviana), and no gland tubercles on the prothorax (present in F. peruviana). 

Hosts: Bromeliaceae: unknown species of bromeliad. 

Distribution: Brazil 

Etymology: The name is a Latin passive participle meaning "intercepted" relating to being 
intercepted at U. S. ports-of-entry. 

Furcaspis matileae Williams and Miller, new species
 
Figure 14
 

Type material.- Holotype adult female mounted on slide by itself labeled as follows: left label 
"Nile CALEDONIE:I Pleine des Lacs, bord du Lac en huit 1 30.111.19761 Fabres rae.! 
6548/1/MNHN - Paris;" right label" Sf Lepidosperrna/ perteres." There is a label on the back of 
the slide "HOLOTYPEI Furcaspisf matileaef Williams &1 Miller." The holotype is deposited in 
the MNHN. In addition, there are 15 adult female paratypes on 10 slides from the same locality 
as the holotype (BMNH, MNHN, USNM); there are 10 adult female paratypes on 3 slides from 
Noumea (MNHN); and there are 5 adult female paratypes and a second-instar paratype on 3 
slides from Plum (MNHN). Specific data are given in specimens examined section. The type 
locality is "Yate, Plaine des Lacs, bord du Lac-en-Huit"(personal communication, Daniele 
Matile, June 23, 2005). 
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Slide-mounted Characters: Holotype adult female (Fig. 14) 1.1 mm long (paratypes 1.2-2.1 
(1.4) mm long), 0.9 mm wide (paratypes 0.9-1.2 (1.1) mm wide), pygidium wider than long at 
level of seta marking segment 4 (length/width 0.2) (paratypes 0.2-0.3(0.2», with 3 definite 
pairs of lobes, pygidial margin with series of projections forward to seta marking segment 4; 
with no projections anterior of seta marking segment 4; prepygidial segments moderately lobed 
on body margin forward to head. Paraphysis formula 4-5 (paratypes variable, from 2-3 to 5-6, 
with series of small paraphyses along body margin anterior of lobe 3; longest paraphysis in 
interlobular space between lobes 1 and 2, or 2 and 3, longest paraphyses about same length as 
median lobes. Median lobes rounded apically, noticeably longer than wide (length/width 2.5) 
(paratypes 1.5-2.5 (2.3», separated by space 2.5 times width of median lobe (paratypes 1.3­
4.0(2.8», with small paraphysis attached to medial margin of each median lobe, with 3 
paraphyses between median lobes (paratypes 2-4(3) paraphyses); second lobes slightly wider 
than median lobes, same shape; third lobes same shape as median lobes but slightly larger and 
wider; fourth and fifth lobes apparently part of series of points between setae marking segments 
6 and 4. Plates elongate, rounded, bifurcations not obvious, with 1 duct opening near apex; 
plate formula 2-3-2; 2 or 3 plates between median lobes, conspicuous. Macroducts present 
along body margin from segments 4 to 8, present in submedial area on segments 4 to 7 or 8, 
with 47 and 50 macroducts on each side of body on segments 5-8 (paratypes with 16-51(46) 
ducts), some hidden by paraphyses, with several macroducts anterior of anal opening. 
Prepygidial microducts on venter of submedial areas present on any of segments 1-5, with 
many on thorax, especially near spiracles, rare on head, in lateral clusters from head or 
prothorax to segment 4; on dorsum prepygidial microducts in submedial areas of any or all of 
head to segments 1-4, abundant in lateral areas of head or prothorax to segment 4. Gland 
tubercles present on prothorax with 18 and 21 on each side of body (paratypes 12-19(15». 
Ventral submarginal setae small and pointed, with large sclerotized collar; longest seta on 
margin of segment 3 58 11 long (paratypes 45-58(52) 11). Perivulvar pores absent. 
Perispiracular pores each with 5 loculi, with 6 and 8 pores associated with each anterior 
spiracle (paratypes 2-12(6). Anal opening located 6.2 times length of anal opening from base 
of median lobes (paratypes 4.7-6.3(5.4», anal opening 16 II long (paratypes 15-22(18) ll). 
Eyes large and conspicuous, located near lateral margins at level of anterior edge of 
clypeolabral shield. Antennae each with 6 setae (paratypes 6(5-8) setae). Cicatrices small, 
present on prothorax. Body subcircular, pygidium concave laterally, dorsal surface without 
obvious sclerotized areas. Pattern anterior of anal opening with many longitudinal lines. Dorsal 
setae adjacent to lobes conspicuously longer than lobes. Plates conspicuously longer than 
lobes. 

Paratype Specimems Examined: New Caledonia: Yate, Plaine des Lacs, bord du Lac-en-Huit, on 
Lepidosperma perteres, III-30-1976, G. Fabres (BMNH, MNHN, USNM); Noumea, ORSTOM, 
on Lepidosperma perteres, XII-20-1983, D. Matile; Plum, "maquis minier;" on Lepidosperma 
perteres, XI-17-1983, D. Matile. 

Affmities: Furcaspis matileae is similar to F. cyphokemiae (both from New Caledonia) by 
lacking perivulvar pores, having 2 plates anterior to each third lobe, conspicuously long dorsal 
setae near the lobes, and 5-locular pores associated with the anterior spiracles. Furcaspis 
matileae differs mainly by lacking gland tubercles on the mesothorax (present on F. 
cyphokemiae) and by lacking sclerotized lateral areas on the thorax (present on F. 
cyphokentiae) . 
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Figure 14. Furcaspis matileae Williams & Miller. Specimen from New Caledonia, Pleine des 
Lacs, bord du Lac en huir, on Lepidospenna perteres, 111-30-1976, G. Fabres. 
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Hosts: Lepidosperma perteres (Cyperaceae). 

Distribution: New Caledonia. 

Etymology: This species is named in honor of Daniele MatHe, Museum national d'Histoire 
naturelle, Paris, who kindly allowed us to include it in this publication. 

Furcaspis mauritiana (Newstead) 
Figure 15 

Nomenclature: 
Aspidiotus (Chrysomphalus?) mauritianus Newstead 1917: 374 
Tollaspidiotus mauritianus (Newstead); MacGillivray 1921: 426. 
Furcaspis mauritiana (Newstead); Lindinger 1932: 200. 
Furcapis mauritana (Newstead); Ben-Dov and German 2003: 811. 

Type Material: We have selected as lectotype an adult female on a slide with 3 additional adult 
female paralectotypes; the lectotype is the bottom right specimen on the slide and a map is given 
of the location of the specimen. This specimen is here designated as the lectotype to fix and 
stabalize the current concept of the name. The slide is labeled as follows: left label "Dept. Agr. 
Mauritius/ on palm trees/ Botanic Gardens/ Mauritius. 1915/ de Charmoy. IOb/ 322." right 
label "Aspidiotus/ mauritianus.l Newst.! Type lot.! BM/ R.N. 1945, 121." The label on the 
back states "Aspidiotusl mauritianus/ Newstead/ LECTOTYPE/ PARALECTOTYPES." The 
lectotype is deposited in BMNH. In addition, there are 11 adult female, 1 adult male, 3 second­
instar male paralectotypes on 4 slides (BMNH). There also is a slide containing 13 scale 
covers, and there are 10 adult females mounted on 10 slides from dry material, labeled 
Mauritius, Botanic Gardens, on palm leaves, 1915, de Charmoy, from type lot (BMNH). In the 
USNM there are 11 adult females and 1 adult male on 5 slides that apparently are also part of 
the syntype series. 

Field Characters: "Female puparium. Subcircular: anterior extremity very slightly produced; 
posterior extremity strongly uptilted by the ventral pellicle, which is markedly thickened and 
tongue-shaped, but does not project beyond the dorsal pellicle; the thickened portion rests upon 
a thinner pellicle of secretionary matter, so that when examined in profile the puparium 
resembles the partly opened bivalve shell of a mollusc with the 'foot' showing between the 
valves. Larval pellicle subcentral, very prominent, and somewhat hemispherical. Colour bright 
yellowish-buff or reddish-buff, with generally distinct concentric bands of a darker colour. 
Male puparium. Larger than that of the female and strongly produced posteriorly. Pellicle central 
and very prominent; colour as in that of the female, but with no zonal bands. Chiefly on the upper 
surface of the leaves, in association with Asterolecanium spectable sp. nov., but the latter most 
exclusively on the 'under' surface of the leaf' (Newstead 1917). 

Slide-mounted Characters: Adult female (Fig. 15) 0.5-0.7(0.6) rom long, 0.5-0.6(0.5) rom 
wide, pygidium wider than long at level of seta marking segment 4 (length/width 0.3); with 3 
defmite pairs of lobes; pygidial margin with series of projections forward to seta marking 
segment 4; with few or no projections anterior of seta marking segment 4; prepygidial margin 
of segments 2 to 4 irregular with protruding microduct orifices; prepygidial segments 
conspicuously lobed on body margin forward to mesothorax. Paraphysis formula variable, from 
2-1 to 3-4, without paraphyses along body margin anterior of lobe 3; longest paraphysis usually 
in interlobular space between lobes 2 and 3, paraphyses shorter than length of median lores. 
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Figure 15. Furcaspis mauritiana (Newstead). Specimen from Mauritius, Botanic Gardens, on 
palm leaves, 1915, de Charmoy. 
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Figure 16. Furcaspis mexicana Williams & Miller. Specimen from Mexico, intercepted at San 
Diego, California, on Bromeliaceae, XII-2-1975, B. K. Dozier. 
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(I ad. fern. on I s1.)(CDFA); intercepted at La Mesa, California, on Tillandsia sp., XII-17­
1981, M. Dorsey (9 ad. fern. on 2 s1.)(CDFA); intercepted at La Mesa, California, on 
Tillandsia baileyi, XII-03-1985, V. Cooke (10 ad. fern. on 3 s1.)(CDFA); intercepted at San 
Diego, California, on bromeliad, IX-3-1975, R. M. Meliczer and B. K. Dozier (I ad. fern. on 
I s1.)(CDFA); intercepted at San Diego, California, on bromeliad leaf, XII-2-l975, B. K. 
Dozier (4 ad. fern. on 2 sI.)(USNM); Guadalajara, intercepted at San Diego, California, on 
bromeliad leaf, VI-IQ-1977, P. Gomes (2 ad. fern. on I sl)(USNM); intercepted at 
Brownsville, Texas, on Tillandsia sp. leaf, VIII-16-1977, Burgess and J. Van Valkenburgh (6 
ad. fern. on 2 s1.)(BMNH, USNM); intercepted at Brownsville, Texas, on Tillandsia 
polystachya leaf, X-18-1983, J. Van Valkenburgh (2 ad. fern. on 2 s1.)(USNM); intercepted at 
Brownsville Texas, on Tillandsia sp. leaves, XI-25-1985 D. Riley, (7 ad. fern. on 2 
s1.)(BMNH, USNM); intercepted at Brownsville, Texas, on Tillandsia sp. leaves, VII-I-1988, 
D. Riley (2 ad. fern. on 2 s1.)(USNM).
 
NON-PARATYPE: intercepted at Miami, Florida on Chamaedorea sp., 1-19-1982, H. D.
 
Hannagan (2 ad. fern. on I s1.)(USNM).
 

Hosts: Bromeliaceae: Tillandsia sp., T. baileyi, and T. polystachya and unidentified bromeliads. 

Distribution: Mexico. 

Etymology: The name of this species is based on Mexico, the country of origin and is formed 
from the Latin suffix "-anus" meaning "belonging." 

Furcaspis oaxacae Williams and Miller, new species 
Figure 17 

Type material.- Holotype adult female left specimen on slide with 2 additional adult female 
paratypes labeled as follows: left label "Furcaspis/ Mexico (Oaxaca)/ ex Beaucarnea/ recurvata 
lea£' 1-29-74/ Hidalgo 1135/ Burgess, Riley/ Balsam;" right label "HOLOTYPEI Furcaspis/ 
oaxacae Williams/ and Miller." The holotype is deposited in the USNM. In addition there are 12 
paratypes on 5 slides. Detailed information is given at the end of the treatment of this species. 

Slide-mounted Characters: Holotype adult female (Fig. 17) 1.4 rom long (paratypes 0.7­
1.5(1.3) rom long), 1.1 rom wide (paratypes 0.6-1.3(1.1) rom wide), pygidium wider than long 
at level of seta marking segment 4 (length/width 0.4) (paratypes 0.3-0.4 (0.4», with 3 definite 
pairs of lobes, pygidial margin with series of projections forward to seta marking segment 4; 
without projections anterior of seta marking segment 4; prepygidial segments with small lobes 
on body margin forward to mesothorax. Paraphysis formula 3-3 (paratypes 3-2, 3-3, 3-4, or 4­
3), with small paraphyses in space between third and fourth lobes; longest paraphysis equal to 
or slightly longer than length of median lobes. Median lobes apically rounded, slightly longer 
than wide (length/width 1.3 (paratypes 1.2-1.7(1.4», separated by space 0.6 times width of 
median lobe (paratypes 0.6-1.3(0.9», with paraphysis attached to medial margin of each 
median lobe, with I paraphysis between median lobes (paratypes 1-3(2»; second lobes about 
same size and shape as median lobes; third lobes same shape but slightly smaller; fourth and 
fifth lobes apparently part of series of points anterior of third lobe. Plates thin, bifurcate, tines 
long, with I duct opening near apex; plate formula 2-3-1; 2 plates between median lobes, 
conspicuous. Macroducts present along opening located 7.6 times length of anal opening from 
base of median lobes (paratypes 3.9-8.0(5.2) times), anal opening 13 Il long (paratypes 11­
22(16) Il). Eyes small, inconspicuous. Antennae each with 6 and 5 setae (paratypes with 3­
6(5) setae). Cicatrices sometimes on segments I and 3. Body turbinate, dorsal surface without 
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Figure 17. Furcaspis oaxacae Williams & Miller. Specimen from Mexico, intercepted at 
Hidalgo, Texas, on Beaucamea recurvata, 1-29-1974, Burgess and Riley. 
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sclerotized areas. Pattern anterior of anal opening with a few longitudinal lines. Second and 
third lobes protruding posteriorly slightly further than median lobes. Margin slightly notched 
between meso- and metathorax. 

Affinities: Furcaspis oaxacae is similar to F. mexicana (both from Mexico) in lacking 
perivulvar pores, in having second and third lobes protruding posteriorly slightly further than 
median lobes, and by having 3-locular pores associated with the anterior spiracles. Furcaspis 
oaxacae differs by having gland tubercles (absent from F. mexicana) and numerous prepygidial 
microducts (uncomrmn on F. mexicana). 

Specimens examined: PARATYPES -- Mexico: intercepted at Hidalgo, Texas, on Beaucamea 
recurvata, 1-29-1974, Burgess, Riley (UCD, USNM); intercepted at Brownsville, Texas, on 
Beaucamea recurvata, 1-29-1974, Maldonado, Heinrich (3 ad. fern. on 1 sl) (USNM); 
intercepted at Brownsville, Texas, on Beaucamea recurvata, III-7-1974, Heinrich, Garcia 
(BMNH, USNM). 

Hosts: Beaucamea recurvata (Dracaenaceae). 

Distribution: Mexico. 

Etymology: The name of this species is based on the area of origin and means "of Oaxaca." 

Furcaspis oceanica Lindinger 
Figure 18 

Nomenclature: 
Furcaspis oceanica Lindinger 1909: 149. 
Spinaspidiotus oceanicus (Lindinger); MacGillivray 1921: 430. 
Chrysomphalus saipanensis Sasaki 1935: 866. 
Furcaspis saipanensis Sasaki; McKenzie 1939: 54 

Type material - We have examined 3 specimens that were apparently identified by Lindinger 
from the Marshall Islands, Jaluit, Kapenbob (BMNH). There are no further data. We have not 
examined the type series (ZIZM). 

Field Characters: Similar to Furcaspis bifonnis (Lindinger 1909). 

Slide-mounted Characters: Adult female (Fig. 18) 0.8-1.8(1.2) mm long, 0.6-1.3(0.8) mm 
wide, pygidium wider than long (length/width 0.6-0.8(0.8», with 3 definite pairs of lobes; 
pygidial margin with series of projections forward to seta marking segment 4; with no 
projections anterior of seta marking segment 4; prepygidial margin smooth; prepygidial 
segments moderately lobed on body margin forward to thorax especially on newly-matured 
females. Paraphysis formula variable, from 3-3 to 5-5, usually 3-4, with several small 
paraphyses along body margin anterior of lobe 3; longest paraphysis usually in interlobular 
space between lobes 1 and 2, longer than length of median lobes. Median lobes apically 
rounded and slightly longer than wide (length/width 1.1-1.4(1.2», separated by space 1.0­
1.7(1.3) times width of median lobe, with small paraphysis attached to medial margin of each 
median lobe, with 1 long paraphysis between median lobes; second lobes slightly larger than 
median lobes, same shape; third lobes same shape but slightly larger; fourth and fifth lobes 
apparently part of series of points described above. Plates wide, usually with trifurcate apex, 
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Figure 20. Furcaspis paxilliloba Williams & Miller. Specimen from Mexico, intercepted at 
Brownsville, Texas, on Dioon spinulosum, VI-4-1987, D. Riley. 
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without projections anterior of seta marking segment 4; prepygidial segments moderately lobed 
on body margin forward to head. Paraphysis formula 3-3 (paratypes with 2-3, 3-3, 2-2, or 2-1), 
usually with several small paraphyses in space between third and fourth lobes; paraphyses 
shorter than length of median lobes. Median lobes apically pointed, longer than wide 
(length!width 2.1 (paratypes 1.8 and 2.9 (2.1), separated by space 1.8 times width of median 
lobe (paratypes 1.4-2.0(1.7», with small paraphysis attached to medial margin of each median 
lobe, with 3 small paraphyses between median lobes; second lobes about same length as median 
lobes, wider, same shape; third lobes same shape but slightly smaller; fourth and fifth lobes 
part of series of points mentioned above. Plates large, with rounded apex, not distinctly 
bifurcate, with 1 duct opening near apex; plate formula normally 2-3-1, sometimes 3-3-1; 
normally 2 plates between median lobes, rarely 1, 3, or 4, conspicuous. Macroducts present 
along body margin from segment 3 or 4 to 7, with 40 and 34 macroducts on each side of body 
on segments 5-8 (paratypes with 32-52(40», some hidden by paraphyses, with several 
macroducts anterior of anal opening. Prepygidial microducts on venter in submedial areas of 
pro-, meso-, or metathorax and segments 1-4, in lateral clusters from head or prothorax to 
segment 4; on dorsum prepygidial microducts in submedial areas of metathorax and segments 
1-4, in lateral areas from mesothorax to segment 4. Gland tubercles absent. Ventral 
submarginal setae slightly enlarged, most enlarged on thorax and anterior abdominal segments; 
longest seta on margin of segment 3 100 /llong (paratypes 57-110(83) /llong). Perivulvar pores 
absent. Perispiracular pores with 3 loculi, anterior spiracles with 3 and 2 pores (paratypes with 
0-3(2) pores). Anal opening located 4.0 times length of anal opening from base of median 
lobes (paratypes 3.3-6.0 (3.9) times), anal opening 24 /l long (paratypes 19-26(23) 11). Eyes 
represented by clear area on prosomatic lobe laterad of anterior spiracle. Antennae each with 6 
setae (paratypes with 5 or 6 (6) setae). Cicatrices normally present on prothorax, segment I, 
and segment 3, cicatrix on prothorax dark and undivided, on segments I and 3 lighter and often 
divided. Body pear shaped, dorsal surface evenly sclerotized, without distinctly darker 
sclerotized area. Pattern anterior of anal opening with few longitudinal lines. Prosomatic lobes 
present in most specimens. Median lobes occasionally fused. Perispiracular pores unusually 
small. Plates slightly longer than lobes. 

Affmities: Furcaspis paxilliloba is similar to F. sibuyanensis by having pointed median and 
second lobes, 3-locular pores associated with the anterior spiracles, and lacking perivulvar 
pores and thoracic gland tubercles. Furcaspis paxilliloba differs by having a single plate 
anterior of the third lobe (absent in F. sibuyanensis) and enlarged submarginal setae (slender in 
F. sibuyanensis). 

Hosts: Cycadaceae: Dioon spinulosum. Clusiaceae: Clusia sp. 

Distribution: Mexico and Guatemala. 

Etymology: The name is based on the Latin words "paxillus" meaning "peg" and "lobus" 
meaning "a rounded projection" referring to the slender lobes. 

Furcaspis peruviana Williams and Miller, new species
 
Figure 21
 

Type materia\.- Holotype adult female left specimen on slide with I additional adult female
 
paratype and I second instar female labeled as follows: left label "Furcaspis! On Tupa-sheire
 
hembral Peru: at New York! Whitlock & Lennox, Colrs.l Aug. 18, 1941! N.Y. 90592"; right
 
label "Furcaspis! peruviana Williams &! Miller! HOLOTYPE &I PARATYPES! USNM." A
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Figure 21. Furcaspis peruviana Williams & Miller, Specimen from Peru, intercepted at New 
York City, New York, on Tupa-sheire hembra, VIII-18-1941, Whitlock and Lennox. 
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map on the right label gives the location of the holotype and 2 paratypes. The holotype is 
deposited in USNM. 

Slide-mounted Characters: Holotype adult female (Fig. 21) 1.5 rom long (paratype 0.8 rom 
long), 1.2 rom wide (paratype 0.6 rom wide), pygidium wider than long at level of seta marking 
segment 4 (length/width 0.4), with 3 definite pairs of lobes, pygidial margin with series of 
projections forward to seta marking segment 4; with small projections anterior of seta marking 
segment 4; prepygidial segments conspicuously lobed on body margin forward to head. 
Paraphysis formula I-I, without obvious paraphyses in space between third and fourth lobes; 
paraphyses slightly shorter than length of median lobes. Median lobes apically rounded, 
bulbous shaped, slightly longer than wide (length/width 1.2), separated by space 1.2 times 
width of median lobe (paratype 0.7), without paraphysis attached to medial margin of each 
median lobe, with I paraphysis between median lobes; second lobes about same length as 
median lobes, slightly wider, same shape; third lobes same shape but slightly smaller; fourth 
and fifth lobes apparently part of series of points described above. Plates thicker than usual, 
with rounded apex, not distinctly bifurcate, with I duct opening near apex; plate formula 2-3­
I; 2 plates between median lobes, conspicuous. Macroducts present along body margin from 
segment 3 to 8, with 23 macroducts on each side of body on segments 5-8 (paratype with 33), 
some hidden by paraphyses, with several macroducts anterior of anal opening. Prepygidial 
microducts on venter in submedial areas of meso- or metathorax and segments 1-4, in lateral 
clusters from prothorax to segment 4; on dorsum prepygidial microducts in submedial areas of 
metathorax and segments 1-4, in lateral areas from prothorax to segment 4. Gland tubercles 
present in lateral areas of pro- and mesothorax; with 12 and 17 tubercles on each side of body 
of holotype (paratype with II gland tubercles). Ventral submarginal setae enlarged, apically 
acute; longest seta on margin of segment 3 85 !llong (paratype 80 !llong). Perivulvar pores in 
semicircular band around vulva, with 16 and IS pores on each side of body (paratype with IS 
and 16 pores). Perispiracular pores with 3 loculi, anterior spiracles with I pore on each side of 
body (paratype also with I pore). Anal opening located 6.1 times length of anal opening from 
base of median lobes (paratype 5.5 times), anal opening 22 fl long (paratype 25 fl). Eyes 
conspicuous, cicatrix closely associated, located laterad of clypeolabral shield. Antennae each 
with 5 setae. Cicatrices normally present on prothorax, segment I, and segment 3, cicatrix on 
prothorax dark and sometimes divided. Body pear shaped, sclerotization indistinct. Pattern 
anterior of anal opening with a few longitudinal Jines. Ventral submarginal setae larger on 
thorax than on abdomen, decreasing in size posteriorly. 

Affmities: Furcaspis peruviana is similar to F. hijarmis (both Neotropical species) by having I 
semicircular ring of perivulvar pores around the vulva and 3-locular pores near the anterior 
spiracles. Furcaspis peruviana differs by having laterocentral groups of perivulvar pores 
(absent in F. hijarmis) , submarginal setae on thorax enlarged (slender on F. hijarmis) , and 
gland tubercles on the prothorax (absent in F. hijarmis). 

Hosts: Tupa-sheire hembra. We are uncertain of the name of the host plant other than this 
vernacular name. "Hembra" means female in Spanish. There is a Lobelia tupa, but it is an 
unlikely host of a species of Furcaspis. 

Distribution: Peru. 

Etymology: The name is based on the country of origin and the Latin suffix "anus" meaning 
"belonging. " 
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Furcaspis plana Hempel 
Figure 22
 

Nomenclature:
 
Furcaspis plana Hempel, 1937: 29.
 

Type Material: We have selected as lectotype an adult female mounted alone on a slide. This 
specimen is here designated as the lectotype to fix and stabalize the current concept of the name. 
The slide is labeled as follows: left label "Instituto Biol6gico/ Furcaspis/ plana Hempel! sp. n. 
Typo.! Coil. H. S. Lepage/ 720;" right label "gav. 32/ Div.~." The label on the back states 
"Furcaspis/plana/ Hempel! LECTOTYPE/." The lectotype is deposited in IBSP. In addition 
there is a second slide with the same data that contains 7 adult female paralectotypes, and 1 first­
instar paralectotype (IBSP). We also have examined 10 specimens that were slide mounted from 
dry material sent to Green by Hempel and correspond with data published in the original 
description, i.e., Santos, Sao Paulo, Brazil on grumixama (=Eugenia brasiliensis), July 28, 1932, 
collected by 1. Deslandes" (BMNH, USNM). 

Field Characters: The outline of the female cover is irregular, usually asymmetrical, sometimes 
approximately circular, flat, orange in color, with small, darker exuviae close to the center. Older 
specimens are darker, chocolate in color. The largest specimens are ca 3 mm in length. The male 
cover is similar to the female's, however, it is more regular in shape and smaller in size. The 
shape is approximately circular, with the exuviae darker and close to the anterior margin. The 
posterior margin is also darker. The shield is ca 1 mm in length and 0.97 mm in diameter. 

Slide-mounted Characters: Adult female (Fig. 22) 0.7-1.0(0.8) mm long, 0.5-0.9(0.7) mm 
wide, pygidium wider than long at level of seta marking segment 4 (length/width 0.5-0.8(0.6», 
with 3 definite pairs of lobes, pygidial margin with series of projections forward to seta 
marking segment 4; with projections anterior of seta marking segment 4; prepygidial segments 
without segmental lobes on body margin. Paraphysis formula variable, from 4-3 to 5-4, usually 
4-4, with few small paraphyses along body margin anterior of lobe 3; longest paraphysis 
usually in interlobular space between lobes 1 and 2 or attached to lateral margin of median 
lobe, paraphyses shorter than length of median lobes. Median lobes apically rounded and 
elongate, much longer than wide (length/width 1.8-2.3(2.0», separated by space 1.2-1.6(1.4) 
times width of median lobe, with small paraphysis attached to medial margin of each median 
lobe, with 1 or rarely 3 paraphyses between median lobes; second lobes about same size or 
slightly smaller than median lobes, same shape; third lobes same shape but slightly smaller; 
fourth and fifth lobes apparently part of series of points described above. Plates thin, with 
rounded apex, not distinctly bifurcate, with 1 duct opening near apex; plate formula usually 2­
3-1, rarely 2-2-1; 2 plates between median lobes, conspicuous. Macroducts present along body 
margin from segment 4 to 8, with 19-29(24) macroducts on each side of body on segments 5-8, 
some hidden by paraphyses, with several macroducts anterior of anal opening. Prepygidial 
ducts on venter not seen in submedial areas, in lateral clusters from metathorax to segment 4; 
on dorsum prepygidial microducts in submedial areas of any or all of metathorax and segments 
1-4, not seen in lateral areas. Gland tubercles absent, replaced by unsclerotized protruding 
microducts present along lateral margins of mesothorax to segment 3 or 4; with 6-9(8) on each 
side of body, all approximately equal in size. Ventral submarginal setae slender, not enlarged; 
longest seta on margin of segment 3 23-35(29) !llong. Perivulvar pores absent. Perispiracular 
pores with 3 loculi, anterior spiracles each with 1 pore. Anal opening located 5.4-9.1(6.4) 
times length of anal opening from base of median lobes, anal opening 12-16(14) !llong. Eyes 
present near lateral margin at level of middle of clypeolabral shield. Antennae each with 3-5(4) 
setae. Cicatrices normally present on segments 1 and 3, divided or single on prothorax. Body 
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Figure 22. Furcaspis plana Hempel. Specimen from Brazil, Sao Paulo State, Santos, on 
Eugenia sp., VII-28-1932, J. Deslades. 
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turbinate, dorsal surface with single central sclerotized area, without lateral areas, occasionally 
with sclerotization surrounding some of macroduct orifices. Pattern anterior of anal opening 
mottled, not longitudinal lines. Sclerotized spots in submarginal areas of segment 4, possibly 
cicatrices. 

Affinities: Furcaspis plana is unique among species of Furcaspis by having slender lobes and 
plates, unslerotized protruding microducts present along the lateral margins of the mesothorax 
to segments 3 or 4, few 3-10cular pores near the anterior spiracles, and a unique mottled pattern 
anterior of the anal opening. 

Hosts: Myrtaceae: Eugenia brasiliensis. 

Distribution: Brazil. 

Note: We have examined one specimen from Peru, Jenaro Herrera, Ferro Caiio (Loreto), on 
Geonoma spixiana (Arecaceae), received in MNHN X-14-1991. The specimen is in poor 
condition but appears to be similar to, if not the same, as Furcaspis plana. It has 2 perispiracular 
pores and the lobes are not quite as narrow. 

FUTcaspis pToteae Brain 
Figure 23 

Nomenclature: 
Furcaspis proteae Brain 1918: 139. 
Separaspis proteae (Brain); MacGillivray 1921: 427 

Type Material: A lectotype was designated by Munting (1970) for a specimen from 
Buffelspoort, Rustendberg District, South Africa, on Faurea saligna, IX-1909, collected by F. 
Thompsen (SANC). Brain (1918) also included a series of specimens from Henops River, 
Pretoria, on Protea sp., VII-I9l5, by Mogg. We have examined specimens from original 
material of both collections. 

Field Characters: According to Brain (1918) "Scale of adult female similar to that of capensis, 
but smaller and more brown than red. Average size 1.6 rom. in diameter. Male puparium 
comparatively larger and wider than in capensis. In dry material the exuviae often appear whitish 
owing to the secretionary layer becoming detached from the pellicle." 

Slide-mounted Characters: Adult female (Fig. 23) 0.7-1.2(0.8) rom long, 0.6-1.0(0.8) rom 
wide, pygidium wider than long at level of seta marking segment 4 (length/width 0.2-0.3(0.3»; 
with 4 definite pairs of lobes; pygidial margin with series of projections forward to seta 
marking segment 4; with few or no projections anterior of seta marking segment 4; prepygidial 
margin of segments 2 to 4 relatively smoo1h; prepygidial segments conspicuously lobed on body 
margin forward to segment 1 or 2. Paraphysis formula variable, from 3-5 to 4-7 or 6-7, with 
few or no small paraphyses along body margin anterior of lobe 3; paraphysis lengths all about 
same, paraphyses shorter than length of median lobes. Median lobes rounded apically, 
occasionally slightly expanded apically, longer than wide (length/width 1.6-2.3(2.1», separated 
by space 1.1-2.7(1.8) times width of median lobe, with small paraphysis attached to medial 
margin of each median lobe, with 3-5(4) paraphyses between median lobes; second lobes about 
same width as median lobes, same shape; third lobes same shape and size; fourth lobes same 
shape, slightly smaller. Plates bifurcate or trifurcate, sometimes with middle plate in second 
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Figure 23. Furcaspis proteae Brain. Specimen from South Africa, on Protea sp., date 
unknown, from Brain Collection. 
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and third spaces trifurcate, with rounded apex, with I or 2 duct openings near apex; plate 
formula 2-3-3. Macroducts present along body margin from segment 5 to 8, present in 
submedial area on segments 5 to 8, with 25-46(35) macroducts on each side of body on 
segments 5-8, some hidden by paraphyses, with few macroducts anterior of anal opening. 
Prepygidial microducts on venter of submedial areas uncommon, present on mesothorax to 
segment 5, in lateral clusters from prothorax to segment 4; on dorsum prepygidial microducts 
present on submedial areas of mesothorax, metathorax or segment I to segments 2-4, restricted 
to margin of meso- or metathorax to segment 4. Gland tubercles absent. Ventral Slbmarginal 
setae enlarged, cone shaped, posterior setae with acute apex, anterior setae with rounded apex, 
present on segments I to 7, with sclerotization surrounding microduct orifice attached to setal 
base; longest seta on margin of segment 3 25-47(34) 11 long. Perivulvar pores absent. 
Perispiracular pores each with 3 loculi, anterior spiracles each with 2-7(4) pores. Anal opening 
located 5.3-8.6(6.9) times length of anal opening from base of median lobes, anal opening 14­
19(17) 11 long. Eyes present near lateral margin at level of middle of clypeolabral shield. 
Antennae each with 5-7(6) setae. Cicatrices absent. Body broadly oval, posterior end of 
pygidium heavily sclerotized at maturity, with sclerotization surrounding macroduct orifices. 
Pattern anterior of anal opening reticulated. Perispiracular pores in tight group around anterior 
spiracle. 

Affinities: Furcaspis proteae is similar to F. charmoyi. F. capensis, and F. rufa (all from the 
Afrotropical and Malagasian Regions) by having enlarged submarginal setae and 3-locular 
pores near the anterior spiracles. It differs from these species by having 4 distinctive pairs of 
lobes. 

Specimens examined: SOUTH AFRICA: intercepted at USA, Atlanta, Georgia, on Protea 
sp., III-23-2000, C. Mattocks (USNM); New York, New York, on Protea sp., II-2Q..1981, J. 
Morse (USNM); at New York, New York, on Protea sp., III-16-1984, J. Yee (USNM); at 
New York, New York, on Protea sp., III-6-1985, L. Rydl (USNM). Gauteng Province ­
Pretoria, Henops River, on Protea sp., VII-1915, A. Mogg (BMNH, SANC, UCD, USNM); 
North-West Province - Rustenburg, on Faurea saligna, VI-1958, D. C. A. Hoffman 
(BMNH). Thompsen (SANC, USNM). 

Hosts: Proteaceae: Faurea saligna, Protea sp. 

Distribution: South Africa. 

Notes: One specimen has a single gland tubercle on I side of the body on the prothorax. 
Important References: Balachowsky (1958). 

Furcaspis raja Lindinger 
Figure 24 

Nomenclature: 
Furcaspis rufa Lindinger 1913: 97. 
Tollaspidiotus rufa (Lindinger); MacGillivray 1921: 426. 

Type Material: We have examined 18 slides mounted subsequently from the original material 
labeled as follows; "REUNION/ St. Denis/ Erythroxylon sp/ ii. 1911/ leg. Loher/ Nr 6/1965 
1." These specimens were mounted from dry material (BMNH, USNM, ZIH). We are 
uncertain of the existence of the material used by Lindinger for the original description. 



63 Williams, Miller, and Rung: Furcaspis 

\\ 
q 

I~ "- ',- --~- -----------Q 
"~ ,II v-­

1 1 ..~, '\.. " /!~r----:·- :----@
 
.""-" ~ ~j' / ~ , '.,~, ',.~ ..- / , \ " 

.=~ ~/ II, 

"\ 

\ '~ 

.=- I ~ .. - c..~ 
, \ 

~ ---- - .. - (~) \ ;.~ \ '------ ~ /-/ 
i' \ I, ~ 

: '.. , 
~. ~- ( 

\.' 

\, t '\: \ \\ .\,\ 

9 '. ..'I, 

Figure 24, Furcaspis rufa Lindinger. Specimen from Reunion, St. Denis, on Erythroxylon 
sp., 11-1911, Loher. 
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Field Characters: Scale of young female broadly elliptical, parallel-sided, 1.5-2.0 mm in 
diameter; red brown, thick, robust; exuviae lighter in color, not concentric; ventral scale white. 
Male scale narrow, linear, 1.3-1.5 mm long, 0.5 mm wide; red brown, with yellow exuviae at 
head end (Lindinger, 1913). 

Slide-mounted Characters: Adult female (Fig. 24) 0.7-0.8(0.8) mm long, 0.5-0.6(0.6) mm 
wide, pygidium wider than long at level of seta marking segment 4 (length/width 0.3-0.4(0.4», 
with 3 definite pairs of lobes; pygidial margin with series of projections forward to seta 
marking segment 5; with few or no projections anterior of seta marking segment 5; prepygidial 
margin of segments 2 to 4 irregular with protruding microduct orifices; prepygidial segments 
conspicuously lobed on body margin forward to segment 1 or 2. Paraphysis formula variable, 
from 3-4 to 5-6, usually 4-4, usually without paraphyses along body margin anterior of lobe 3, 
rarely with 1 or 2; longest paraphysis usually in interlobular space between lobes 1 and 2, 
paraphyses shorter than length of median lobes. Median lobes clubbed apically, without medial 
or lateral notches, much longer than wide (length/width 1.7-2.3(2.0», separated by space 1.0­
1.7(1.3) times width of median lobe, with small paraphysis attached to medial margin of each 
median lobe, with 1 or 3 paraphyses between median lobes; second lobes about same size, 
slightly smaller, or larger than median lobes, same shape; third lobes same shape but slightly 
smaller and wider; fourth lobes apparently part of series of points. Plates bifurcate, with 
truncate apex, with 1 duct opening near apex; plate formula usually 2-3-0; plate near fourth 
lobe lobe-like, with macroduct orifice at apex; 2 plates between median lobes, conspicuous. 
Macroducts present along body margin from segment 6 to 8, present in submedial area on 
segments 3 or 4 and 5, with 19-29(24) macroducts on each side of body on segments 5-8, some 
hidden by paraphyses, with several macroducts anterior of anal opening. Prepygidial 
microducts on venter of submedial areas of 1 or all of segments 1-4, in lateral clusters from 
pro- or mesothorax to segment 4; on dorsum prepygidial microducts in submedial areas of any 
or all of metathorax to segments 1-4, in small numbers in lateral areas of mesothorax to 
segment 4. Gland tubercles present on prothorax, often with tubercle slightly or not sclerotized, 
but with definite swollen orifice; with 1-3(2) on each side of body. Ventral submarginal setae 
greatly enlarged, bluntly pointed, apex rounded, present on segments 1 to 7, often with 
sclerotization surrounding microduct orifice attached to setal base; longest seta on margin of 
segment 3 22-36(29) Il long. Perivulvar pores absent. Perispiracular pores with 3 loculi, 
anterior spiracles each with 5-10(7) pores. Anal opening located 11.0-16.9(13.5) times length 
of anal opening from base of median lobes, anal opening 4-7(5) Il long. Eyes present near 
lateral margin at level of middle of clypeolabral shield. Antennae each with 5 or 6(6) setae. 
Cicatrices normally present on segment 2, and in intersegmental area between segments 3 and 
4, absent from prothorax. Body oval or round, dorsal surface with single central sclerotized 
area, without lateral areas, without sclerotization surrounding macroduct orifices. Pattern 
anterior of anal opening with many longitudinal lines. Anal opening located directly opposite 
vulva on dorsal surface. 

Affinities: Furcaspis rufa is similar to F. channoyi, F. capensis, and F. proteae (all from the 
Afrotropical and Malagasian Regions) by having enlarged submarginal setae and 3-locular 
pores near the anterior spiracles. It differs from these species by having lobes that are swollen 
apically. 

Hosts: Erythroxylaceae: Erythroxylon. 

Distribution: Reunion. 
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Notes: The dry material was kindly made available for study by Professor Dr. H. Strumpel, 
Universitat Hamburg, Zoologisches Institut und Zoologisches Museum, Germany. When 
Lindinger illustrated this species he must have seen slide-mounted specimens, but apparently 
these no longer exist. 

Furcaspis scleroprymna Williams and Miller, new species
 
Figure 25
 

Type material.- Holotype adult female left specimen on slide with 6 additional adult female 
paratypes labeled as follows: left label "Rd. 120 km 18 Maricao,/ PUERTO RICO:/ ex: on 
unknown tree/ 5 Nov. 2002/ D. R. Miller/ Balsam;" right label "HOLOTYPE/ PARATYPES/ 
Furcaspis/ scleroprymna Williams and Miller." A map on the right label gives the location of 
the holotype. The holotype is deposited in the USNM. In addition, there are 32 adult females 
on 8 slides (BMNH, UCD, USNM). For more information on the paratypes see the specimens 
examined below. 

Field Characters: Adult female cover moderately convex, circular or slightly elliptical, dark 
reddish brown with light concentric rings; shed skins central or subcentral, about same color as 
rest of cover. Male cover lighter red than female cover, more elongate; shed skin submarginal. 
Occurring on leaves. 

Slide-mounted Characters: Holotype adult female (Fig. 25) 0.6 mm long (paratypes 0.6­
0.8(0.7) mm long), 0.5 mm wide (paratypes 0.5-0.7(0.6) mm wide), pygidium wider than long 
at level of seta marking segment 4 (length/width 0.4) (paratypes 0.3-0.5(0.4», with 3 definite 
pairs of lobes, pygidial margin with series of projections forward to seta marking segment 4; 
with projections forward to seta marking segment 3; prepygidial margin with small segmental 
lobes anterior of segment 4. Paraphysis formula unclear because of heavy sclerotization on 
posterior pygidium; paraphyses longer than length of median lobes. Median lobes apically 
rounded or truncate, slightly expanded apically, about as long as wide (length/width 1.0 
(paratypes 0.7-1.2(1.0», separated by space 1.0 times width of median lobe (paratypes 0.8-1.2 
(0.9», with small paraphysis attached to medial margin of each median lobe, with 2 small and 
I long paraphyses between median lobes; second lobes about same length as median lobes, 
same shape; third lobes same shape but slightly smaller; fourth and fifth lobes part of series of 
points mentioned above. Plates thin, with bifurcate apex, with I duct opening near apex; plate 
formula 2-3-0; 2 plates between median lobes, conspicuous. Macroducts present along body 
margin from segment 4 or 5-8, with 30 and 32 macroducts on each side of body on segments 
5-8 (paratypes with 15-32 (22», some hidden by paraphyses, with several macroducts anterior 
of anal opening. Prepygidial microducts on venter in submedial areas of pro-, meso-, or 
metathorax and segments 1-3 or 4, in lateral clusters from prothorax to segment 4; on dorsum 
prepygidial microducts in submedial areas of metathorax and segments 1-3 or 4, in lateral areas 
sparse, from mesothorax to segment 4. Gland tubercles absent. Ventral submarginal setae 
slightly enlarged with acute apex, most enlarged on abdomen, narrow on thorax; longest seta 
on margin of segment 3 13 Il long (paratypes 11-35(15) Il long). Perivulvar pores absent. 
Perispiracular pores with 3 loculi, anterior spiracles with 3 and 5 pores (paratypes with 1-7(3) 
pores). Anal opening located 4.8 times length of anal opening from base of median lobes 
(paratypes 3.7-8.6(6.1) times), anal opening 18 Il long (paratypes 9-17(14) Il). Eyes present 
laterad of anterior spiracle. Antennae each with 4 and 5 setae (paratypes with 3-5(4) setae). 
Cicatrices unusual in appearance, sometimes on I side only, present on any or all of segments 
from metathorax to segment 3. Body rotund, dorsal and ventral surfaces heavily sclerotized on 
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Figure 25. Furcaspis scleroprymna Williams & Miller. Specimen from Puerto Rico, near 
Maricao, Rd. 120, kIn 18, on unknown tree, XI-5-2002, D. R. Miller. 
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posterior portion of pygidium. Pattern anterior of anal opening with many longitudinal lines. 

Paratype specimens examined: Puerto Rico: 18 lan. marker on Road 120, near Maricao, on 
unknown tree, IX-5-2002, D. R. Miller (25 ad. fern. on 5 sl)(BMNH, UCD, USNM); Maricao 
Forest Reserve, on unknown plant, VII-21-1977, S. Nakahara (8 ad. fern. on 3 sl)(USNM). 

Affinities: Furcaspis scleroprymna is similar to F. proteae and F. mauritiana in possessing the 
posterior end of the pygidium with a heavily scierotized area, lacking perivulvar pores, having 
enlarged submarginal setae, and possessing 3-locular pores associated with the anterior 
spiracles. Furcaspis scleroprymna differs by having paraphyses conspicuously longer than 
length of median lobes (shorter than median lobes in F. proteae, shorter or same length in F. 
mauritiana). It has lateral cicatrices on any or all of metathorax to segment 3 (present on 
segments I to 6 on F. mauritiana, absent from F. proteae). 

Hosts: Unknown. 

Distribution: Puerto Rico. 

Etymology: The name is based on the Greek word "skleros" meaning "hard" and "prymnos" 
meaning "hindmost," alluding to the heavily scierotized edge of the pygidium. 

Furcaspis sibuyanensis Williams and Miller, new species 
Figure 26 

Type material.- Holotype adult female left specimen on slide with I additional adult female 
paratype labeled as follows: left label "Furcaspis/ on Heterospathe/ sibuyanensis/ Magallanes 
(Mt. Giting-giting)/ Sibuyan, Phil. lsI.! Apr. 1910/ A. D. E. Elmer, ColI.! USNH - 1235971"; 
right label "Furcaspis/sibuyanensis/ Williams &/ Miller/ HOLOTYPE/ PARATYPE." A map 
on the right label gives the location of the holotype and paratype. The holotype is deposited in 
the USNM. 

Slide-mounted Characters: Holotype adult female (Fig. 26) 0.9 mm long (paratype 0.9), 0.8 
mm wide (paratype 0.8 mm wide), pygidium wider than long at level of seta marking segment 
4 (length/width 0.2) (paratype 0.3), with 4 defmite pairs of lobes, pygidial margin with series 
of projections forward to seta marking segment 4; with projections forward to seta marking 
segment 3; prepygidial margin with small segmental lobes anterior of segment 4. Paraphysis 
formula 3-4 or 3-6 (paratype with 3-4 or 3-5), usually with several small paraphyses in space 
between third and fourth lobes; longest paraphysis longer than length of median lobes. Median 
lobes apically tapering with small, rounded tip, longer than wide (length/width 1.8) (paratype 
2.3), separated by space 0.8 times width of median lobe (paratype 1.6), with small paraphysis 
attached to medial margin of each median lobe, with I paraphysis between median lobes; 
second lobes slightly longer than median lobes, wider, with broader tip; third lobes elongate 
quadrate, larger than median and second lobes; fourth lobes about same size and shape as third 
lobes; fifth lobes absent. Plates thick, with bifurcate apex, with I duct opening near apex; plate 
formula 2-3-0; I or 2 plates between median lobes, conspicuous. Macroducts present along 
body margin from segment 5 to 8, with 13 and 14 macroducts on each side of body on 
segments 5-8 (paratype II and 15), some hidden by paraphyses, with several macroducts 
anterior of anal opening. Prepygidial microducts on venter in submedial areas of meso- or 
metathorax and segments 1-4, in lateral clusters from head to segment 4; on dorsum prepygidial 
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Figure 26. Furcaspis sibuyanensis Williams & Miller. Specimen from Philippines, 
Magallanes, Sibuyan, Mt. Giting-giting, on Heterospathe sibuyanensis, date unknown, A. D. E. 
Elmer. 
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microducts in submedial areas of metathorax and segments 1-4, absent or rare in lateral areas. 
Gland tubercles with small sclerotized dome, rare in lateral areas of segments 3 and 4; with 3 
and 4 tubercles on each side of body of holotype (paratype with 2 or 4 gland tubercles). 
Ventral submarginal setae slender, not enlarged; longest seta on margin of segment 3 4311 long 
(paratype 39 11 long). Perivulvar pores absent. Perispiracular pores with 3 loculi, anterior 
spiracles with 5 and 7 pores (paratype with spiracles missing). Anal opening located 6.6 times 
length of anal opening from base of median lobes (paratype 8.3 times), anal opening 8 11 long 
(paratype 6 11). Eyes present, oval, located near body margin near level of anterior edge of 
clypeolabral shield. Antennae each with 6 setae. Cicatrices inconspicuous on prothorax. Body 
turbinate, dorsal surface without distinctive sclerotization. Pattern lateral and anterior of anal 
opening with small squamate areas. 

Affmities: Furcaspis sibuyanensis is similar to F. paxilliloba by having pointed median and 
second lobes, 3-locular pores associated with the anterior spiracles, and by lacking perivulvar 
pores and thoracic gland tubercles. Furcaspis sibuyanensis differs by lacking a plate anterior of 
the third lobe (present in F. paxilliloba) and having slender, submarginal setae (enlarged in F. 
paxilliloba). 

Hosts: Arecaceae: Heterospathe sp. 

Distribution: Philippine Islands. 

Etymology: The name is based on the locality Sibuyan and the Latin suffix "-ensis" denoting 
place. 

Furcaspis taquarae Fonseca
 
Figure 27
 

Nomenclature: 
Furcaspis biformis taquarae Fonseca 1969: 35. 
Furcaspis taquarae Fonseca; Ben-Dov and German 2003: 504. 

Type material - From the syntypes, we have selected as lectotype an adult female on a slide with 
2 additional adult female paralectotypes; the lectotype is the bottom right specimen on the slide 
and a map is given of the location of the specimen. This specimen is here designated as the 
lectotype to fix and stabalize the current concept ofthe name. The slide is labeled as follows: left 
label "INSTITUTO BIOLOGICOI Furcaspisl biformisl taquarael Fonsc." There are two small 
labels on the right side of the slide with: "860" and "Cotypus." We have made an additional label 
that is on the back of the slide: "Furcaspis/ biformis taquarae/ Fonseca! LECTOTYPE I 
PARALECTOTYPE" (IBSP). There is a second slide containing 1 adult female paralectotype. 
We have examined a dry sample of the original host material but were unable to locate 
additional specimens of this species. The dry material is labeled as follows: "INSTITUTO 
BIOLOGICO Tipol Parasitologia Vegetall NUM. 8601 NOME. Furcaspis biformis taquarael 
HOSP. Merostachys sp. Fonsc.1 LOCAL. S. Paulo. Cantareiral COL. J. Pinto Fonsecal 
DET. J. Pinto Fonseca." 

Field Characters: Adult female cover more convex than in F. biformis. but otherwise similar in 
appearance (Fonseca 1969). 
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Figure 27. Furcaspis taquarae Hempel. Specimen from Brazil, intercepted at Miami, Florida, 
on bromeliads, VII-27-1978, B. M. Jones. 
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Slide-mounted Characters: Adult female (Fig. 27) 0.8-1.6(1.1) nun long, 0.7-1.3(0.9) nun 
wide, pygidium wider than long at level of seta marking segment 4 (length/width 0.3-0.5(0.4)), 
with 3 definite pairs of lobes, pygidial margin with series of projections forward to seta 
marking segment 4; with few projections anterior of seta marking segment 4; prepygidial 
margin with small segmental lobes anterior of segment 4. Paraphysis formula variable from 4­
3 to 2-2, with few or no paraphyses in space between third and fourth lobes; paraphyses shorter 
than length of median lobes. Median lobes apically rounded, quite variable, longer than wide 
(length/width 1.2-2.7(1.9)), separated by space 1.0-1.7(1.2) times width of median lobe, with 
small paraphysis attached to medial margin of each median lobe, with 2-5(3) small paraphyses 
between median lobes; second lobes about same length as median lobes, slightly smaller or 
same size, same shape; third lobes slightly smaller and narrower; fourth and fifth lobes 
apparently part of series of points between segments 4 and 6. Plates thin, truncate, with 
bifurcate apex, with I duct opening near apex; plate formula 2-3-1; 2 plates between median 
lobes, conspicuous. Macroducts present along body margin from segment 3 or 4 to 7, with 17­
39(26) macroducts on each side of body on segments 5-8, some hidden by paraphyses, with 
several macroducts anterior of anal opening. Prepygidial microducts on venter present in 
submedial areas of meso- or metathorax and segments 1-4, in lateral clusters from mesothorax 
to segment 4; on dorsum prepygidial rnicroducts in submedial areas of segments 3-4; in lateral 
areas from mesothorax to segment 4. Gland tubercles present in lateral areas of meso- and 
metathorax, sometimes on segment 1; with 5-16(10) tubercles on each side of body. Ventral 
submarginal setae slender, not enlarged; longest seta on margin of segment 320-32(26) !llong. 
Perivulvar pores absent. Perispiracular pores predominantly with 5 loculi, anterior spiracles 
with 2-10(5) pores. Anal opening located 3.7-8.0(4.6) times length of anal opening from base 
of median lobes, anal opening 10-22(15) !l long. Eyes absent. Antennae each with 4-6(5) 
setae. Cicatrices normally present on prothorax, segment 1, and segment 3, cicatrix on 
prothorax and segment 3 often sclerotized and divided. Body pear shaped, dorsal surface with 
single central sclerotized area, other sclerotized areas apparently absent except along body 
margin of pygidium. Pattern anterior of anal opening with a few longitudinal lines. Sclerotized 
spots in submarginal areas of segments 4 and/or 5, pll'isibly cicatrices. 

Affinities: Furcaspis taquarae is similar to F. palmaria and F. aequatorialis (all Neotropical 
species) by lacking perivulvar pores, by having a single plate anterior of the third lobe, and by 
having gland tubercles. Furcaspis taquarae differs from F. palmaria by having 5-locular pores 
near the anterior spiracles (3 locular in F. palmaria). It differs from F. aequatorialis by having 
the third lobes basally separate from the adjacent lateral projection (closely appressed in F. 
aequatorialis) and having perispiracular pores in a membranous area (in sclerotized area in F. 
aequatorialis). 

Specimens examined other than type material: BRAZIL: in quarantine at San Diego, California, 
on bromeliad, IV-22-1969, J. O. Wible (USNM); in quarantine at Miami, Florida, on 
bromeliads, XI-3-1966, A. S. Mills (USNM); in quarantine at Miami, Florida, on bromeliads, 
VII-27-1978, B. M. Jones (USNM); in quarantine at Hoboken, New Jersey, on bromeliad, X­
30-1940, Limber, Kostal (BMNH); : in quarantine at Hoboken, New Jersey, on Vriesia sp., 
XI-9-1959, L. M. Fenner (USNM); in quarantine at New York, New York, on Areca sp., X­
17-1940, Whitlock (USNM); in quarantine at Washington, D.C., on Nidularium sp., X-IO­
1939, Singleton (USNM); Desvio, Ypiranga, on Areca sp., IV-9-191l, L. Dusen (USNM). 

Hosts: Bromeliaceae: Nidularium sp. and Vriesia sp. Poaceae: Merostachys sp. 

Distribution: Brazil. 
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Notes: The type series of this species is in poor condition making it difficult to see some 
characters; microducts are particularly difficult to discern. There is considerable variation in 
the length of the lobes, with the type series having relatively short lobes. However, we could 
find no other characters to distinguish longer-lobed specimens as a separate species. 

Furcaspis tasmanica Williams and Miller, new species 
Figure 28 

Type material - Holotype adult female center specimen on slide with 2 additional adult female 
paratypes labeled as follows: left label "Australia! Tasmania/ Launcestonl on Sedge/ F. M. Littler/ 
CIE" right label "Furcaspis/ tasmanica/ Williams and Miller/ HOLOTYPE/ PARATYPES." A 
map on the right label gives the location of the holotype and the paratypes. Holotype is deposited 
in BMNH. In addition, there are 13 adult females and several scale covers on 3 slides with the 
same data as the holotype (ANIC, BMNH, USNM). 

Slide-mounted Characters: Holotype adult female (Fig. 28) 1.2 nun long (paratypes 1.0-1.1 
(1.1) nun long), 0.9 nun wide (paratypes 0.7-0.9 (0.8) nun wide), pygidium wider than long at 
level of seta marking segment 4 (length/width 0.3) (paratypes 0.4), with 3 definite pairs of 
lobes, pygidial margin with series of projections forward to seta marking segment 4; with no 
projections anterior of seta marking segment 4; prepygidial margin with small segmental lobes 
anterior of segment 4. Paraphysis formula variable, from 2-3 to 3-4, usually 3-4, with series of 
small paraphyses along body margin anterior of lobe 3; longest paraphysis in interlobular space 
between lobes 1 and 2, or 2 and 3, longest paraphyses shorter than length of median lobes. 
Median lobes rounded apically, noticeably longer than wide (length/width 2.1) (paratypes 1.9­
2.2(2.0», separated by space 0.9 times width of median lobe (paratypes 0.6-1.3(1.0), with 
small paraphysis attached to medial margin of each median lobe, with 1 or 3 paraphyses 
between median lobes; second lobes slightly smaller than median lobes, same shape but with 
second lateral lobule noticeably smaller than medial lobule; third lobes same shape as median 
lobe but smaller and wider, sometimes with second lobule; fourth and fifth lobes apparently 
part of series of points between setae marking segments 6 and 4. Plates wide, rounded, weakly 
bifurcate, with I duct opening near apex; plate formula 2-2-0; 2 plates between median lobes, 
conspicuous. Macroducts present along body margin from segment 6 to 8, present in submedial 
area on segments 3 to 7 or 8, with 21 macroducts (paratypes with 20-25(23) ducts on each side 
of body on segments 5-8, some hidden by paraphyses, with several macroducts anterior of anal 
opening. Prepygidial microducts on venter of submedial areas rare, some present on any of 
segments 1-5, with 1 or 2 on thorax, in lateral clusters from metathorax to segment 4; on 
dorsum prepygidial microducts in submedial areas of any or all of metathorax to segments 1-4, 
in small numbers in lateral areas of mesothorax to segment 4. Gland tubercles absent. Ventral 
submarginal setae slightly enlarged; longest seta on margin of segment 3 42 Il long (paratypes 
40-50(43) Il). Perivulvar pores absent. Perispiracular pores absent. Anal opening located 5.2 
times length of anal opening from base of median lobes (paratypes 5.5-6.2(5.8», anal opening 
20 Il long (paratypes 17-20(18) Il). Eyes absent, present on 1 specimen, located near lateral 
margin at level of anterior edge of clypedabral shield. Antennae each with 6 setae (paratypes 4 
or 5(5) setae). Cicatrices normally absent, prothoracic pair present on 1 specimen. Body oval 
or round, dorsal surface without obvious sclerotized areas. Pattern anterior of anal opening 
with many longitudinal lines and reticulations. 

Affinities: Furcaspis tasmanica is similar to F. cladii (both from Australia) by lacking 
perispiracular pores and by having bilobed second lobes. Furcaspis tasmanica differs by 
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Figure 28. Furcaspis tasmanica Williams & Miller. Specimen from Australia, Tasmania, 
Launceston, on Sedge, date unknown, F. M. Littler. 
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having conspicuously short paraphyses (long in F. cladil) , narrow lobes (quadrate-shaped in F.
 
cladil), and eyes (absent in F. cladil).
 

Distribution: Tasmania.
 

Host: Cyperaceae.
 

Etymology: The name is based on the locality Tasmania canbined with the Latin suffix
 
"-acus" meaning "belonging to."
 

KEY TO ADULT FEMALES 

Perivulvar pores present 
Perivulvar pores absent. 

2 
10 

2( 1) Perivulvar pores present in single row only 
Perivulvar pores present in at least 2 rows 

3 
6 

3(2) Perivulvar pores present anterior to vulva 
Perivulvar pores absent anterior to vulva 

4 
intercepta Williams & Miller, n. sp. 

4(3) Gland tubercles absent from metathorax (rarely with I present) 
Gland tubercles abundant on metathorax 

5 
biformis (Cockerell) 

5(4) Submarginal setae on thorax with enlarged basal collars . 
. .. .. peruviana Williams & Miller, n. sp. 
Submarginal setae on thorax with thin basal collars bromeliae Hempel (in part) 

6(2) Spiracular pores predominantly with 5 loculi 
Spiracular pores predominantly with 3 loculi 

8 
7 

7(6) Gland tubercles abundant on meso- and metathorax .. 
.... glandulosa Williams & Miller, n. sp. 
Gland tubercles present on mesothorax only, absent from metathorax (rarely with 1) 
...................................................................... bromeliae Hempel (in part) 

8(6) Eyes each with 2-4 spurs 
Eyes without spurs 

9 
andamanensis (Green) 

9(8) Eyes often protruding from body margin. Paraphyses noticeably longer than median 
lobes. Perivulvar pores close together, in 2 semicircles around vulva . 
...... exophthalma Williams & Miller, n.sp. 
Eyes not protruding form body margin. Paraphyses either same length as median 
lobes or shorter. Perivulvar pores scattered in 2 semicirces around vulva . 
... .. . . . . .. haematochroa Cockerell 

10(1) With 2 or 3 plates between median lobes. 
notch 

Space between median lobes without a 
11 
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With more than 3 plates between median lobes. Space between median lobes with a 
notch dominicae Williams & Miller, n.sp. 

11(10)	 With at least 1 pore near anterior spiracle, usually more. Second lobes single, not 
bilobed 13 
Without pores near anterior spiracles. Second lobes bilobed 12 

12(11)	 Paraphyses conspicuously longer than lobes. Lobes each a little longer than wide, 
nearly quadrate dadii (Maskell) 
Paraphyses only about as long as lobes. Lobes each about twice as long as wide, 
conspicuously narrow tasmanica Williams & Miller, n.sp. 

13(11)	 Spiracular pores predominantly with 3 loculi. 18 
Spiracular pores predominantly with 5 loculi 14 

14(13)	 Plates present anterior to third lobes 15 
Plates absent anterior to third lobes oceanica Lindinger 

15(14)	 With 1 plate anterior to each third lobe. Plates about same length as lobes 16 
With 2 plates anterior to each third lobe. Plates noticeably longer than lobes 17 

16(15)	 Projections immediately anterior to each third lobe attachedbasally to lobe . 
......... aequatorialis Williams & Miller, n.sp. 
Projections immediately anterior to each third lobe not atta:hed basally to lobe ........ 
. .. taquarae Fonseca 

17(15)	 Gland tubercles present on venter of mesothorax. Lateral areas of thorax sclerotized 
........................................................ cyphokentiae Williams & Miller, n.sp.
 
Gland tubercles absent from venter of mesothorax. Lateral areas of thorax 
membranous	 matileae Williams & Miller, n.sp. 

18(13)	 Pygidium posterior to line drawn between setae representing abdominal segment 4 or 
5 without heavily scierotized and clearly defined area 21 
Pygidium posterior to line drawn between setae representing abdominal segment 4 or 
5 heavily scierotized and clearly defined area 19 

19(18)	 With 3 pairs of distinct lobes. Without plates in space anterior to lobe 3 20 
With 4 pairs of distinct lobes. With 3 plates in space anterior to lobe 3 . 
. .... ...... ..... ..... ....... ...... .. ... ........ .. .... ....... ...... ..... ..... ...... .....proteae Brain 

20(19) Prepygidial abdominal segments strongly lobed laterally forming prominences ........ 
... .. mauritiana (Newstead) 
Prepygidial abdominal segments moderately lobed, not forming prominences . 
............................................ sderoprymna Williams & Miller, n. sp. (in part) 

21(18) Spiracular pores in a compact group next to each anterior spiracle or with a single 
pore 22 
Spiracular pores scattered laterally and anteriorly next to each anterior spiracles . 
.. ., charmoyi Brain 
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22(21)	 Gland tubercles present in distict groups (ignore I or 2 on prothorax) 23 
Gland tubercles absent entirely except for I or 2 sometimes present on prothorax 26 

23(22)	 Gland tubercles present on prothorax 24 
Gland tubercles absent from prothorax 25 

24(23)	 Pygidium with a single plate anterior to each third lobe. Submarginal ventral pygidial 
setae filamentous, not cone shaped oaxacae Williams & Miller, n. sp. 
Pygidium without a single plate anterior to each third lobe. Submarginal ventral 
pygidial setae cone shaped capensis (Walker) 

25(23) With more than 3 perispiracuIar pores near each anterior spiracle . 
.... palmaria Williams & Miller, n. sp. 
With 3 or fewer perispiracular pores near each anterior spracle . 
........................................................................... .plana Hempel (in part) 

26(22)	 With a single plate present anterior to each third lobe 27 
Without a plate anterior to each third lobe 29 

27(26)	 Lobes rounded. Dorsal pygidial setae demarking abdominal segements 5 and 6 about 
as long as lobes 28 
Lobes pointed. Dorsal pygidial setae demarking abdominal segements 5 and 6 
noticeably longer than lobes paxilliloba Williams & Miller, n. sp. 

28(27) Lobes conspicuously longer than wide; with reticulate pattern anterior of anal opening 
.......................................................................... ..plana Hempel (in part) 
Lobes quadrate, only slightly longer than wide; with longitudinal line pattern anterior 
of anal opening mexicana Williams & Miller 

29(26)	 Median and second lobes tapering towards distal end. Ventral submarginal pygidial 
setae slender sibuyanensis Williams & Miller 
Median and second lobes quadrate or wider distally than at bases. Ventral 
submarginal pygidial setae cone shaped 30 

30(29) Interlobular paraphyses conspicuously longer than lobes '" .. .. . 
............................................. scleroprymna Williams & Miller, n.sp. (in part) 
Interlobular paraphyses shorter than lobes rufa Lindinger 

PHYLOGENETIC ANALYSIS 

METHODS 

Taxon sampling and tree rooting. The central goal of this study was to assess the monophyly of 
the genus Furcaspis and the phylogenetic relationships of the included species. The putative 
ingroup sample included all species of Furcaspis as defined in this paper. Melanaspis obscura. 
Crenulaspidiotus portoricensis, and Hemigymnaspis brayi were chosen as putative outgroups 
because they share several character states with species of Furcaspis. All produce thick, 
convex scale covers and have thick ventral covers. They also have plates that lack fringing but 
possess distinct paraphyses. Melanaspis has dorsal sclerotized areas and narrow macroducts. 
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Crenulaspidiotus has dorsal sclerotized areas, narrow macroducts, and gland tubercles. 
Hemigymnaspis has dorsal scierotized areas, narrow macroducts, several setae on the antennae, 
and gland tubercles. Aspidiotus destructor was selected to root the analysis because it definitely 
lies outside of Furcaspis; it does not share most of the characters mentioned above. 
Character sampling and coding. A total of 28 morphological characters (Appendix I) were 
combined in a quantitative phylogenetic analysis. We included characters that seemed 
independent and informative at the genus level. Characters were coded for the analysis as either 
binary (75%) or qualitative multistate (35%). Multistate characters were treated as unordered. 
Tree search. All analyses were performed using PAUP 4.0 (Swofford 2000). 
We analyzed the data set under the parsimony criterion, using unweighted parsimony, and 
successive weighting (Farris, 1969) by Farris' rescaled consistency index (Farris, 1988). Tree 
search was heuristic, using tree-bisection-reconnection branch swapping with 100 random taxon 
addition sequences. Multistate taxa for one or more characters were treated as polymorphic. 
Confidence for unweighted analysis was measured with 10 random taxon addition sequences 
and 100 bootstrap replicates. Consistency-indices reported for optimal trees do not include 
uninformative characters. 

The data matrix contained 33 exemplar species and of the 28 morphological characters 
included, 25 were parsimony-informative. 

RESULTS 

The tree chosen to represent the phylogenetic relationships of the species of Furcaspis, obtained 
with successive weighting, is represented in Fig. 29. This tree is compatible with the trees 
obtained with unweighted characters, with one exception: the clade «F. proteae + F. 
paxilliloba) + (F. peruviana + F. charmoyl)) , obtained under unweighted parsimony, is not 
present in the analysis employing successive weighing. As expected, resolution was higher 
when successive weighting was applied. Analysis under unweighted parsimony resulted in 
1,327 most parsimonious (MP) trees (124 steps, Consistency-index 0.37, Retention index 
0.59), the strict consensus resolved only 6 groups out of 31 possible. Analysis after successive 
weighting (third iteration) resulted in 646 most parsimonious (MP) trees (19.07 steps, 
Consistency-index 0.56, Retention index 0.80), the strict consensus resolved 24 groups out of 
31. 

The major results supported by our analyses are as follows: the genus Furcaspis, based on 
our rooting, is monophyletic. Within the genus, the following clades were consistently 
recovered (bootstrap support, when higher than 70%, indicated in parentheses): F. paxilliloba 
+ F. peruviana (Neotropical), F. mauritiana + F. proteae (Afrotropical), F. cyphokentiae + 
F. matileae (82 %) and F. exophtahlma + F. haematochroa (Oceania). 

Given that weighting against apparent homoplasy (Le., disagreement with other characters) 
provided increased tree resolution that was generally compatible with groupings supported 
without such weighting (see exception noted above), we will center our discussion on the trees 
found after successive weighting (Fig. 29). 

The monophyly of the genus Furcaspis is supported by 5 unambiguous synapomorphies 
(see Fig. 29 and Appendix 3), one of which is non-homoplasious: the first 3 pairs of lobes are 
similar in size and shape and have no notches (character 6, state b). Other characters that 
support monophyly of this genus (albeit homoplasious) are as follows: plates present, bifurcate 
(rarely trifurcate and with no fringing) (character 8, state b); without perivulvar pores 
(character 16, state a); perispiracular pores present, predominatly with 3 loculi (character 17, 
state b). Three groups of species are supported by at least one non-homoplasious 
synapomorphy. The first group, composed of the Australian species F. cladii and F. tasmanica, 
is unique by having the second lobe with two lobules (character 25, state b). Additionally, F. 
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dadii and F. tasmanica share the following (homoplasious) synapomorphies: cicatrices absent 
(character 20, state b); perispiracular pores secondarily absent (character 17, state b); and 
second space with two plates (character 11, state a). The second group (above node 56, see 
Fig. 29) includes a mixture of Neotropical and Afrotropical species, and is supported by the 
presence of marginal enlarged setae (character 14, state b). The third group, including the 
Neotropical species F. aequatorialis, F. taquarae, F. palmaria, P. plana, and F. mexicana, is 
supported by the presence of sclerotized spots on segments 4 and 5 (character 22, state b). 
Other groups of species are generally supported by one to a few homoplasious characters. 

These results delineate 3 of 5 groups within Furcaspis that are consistent with distribution 
information, Le., the Neotropical + Mexican group above node 43, the Oceanic + Oriental 
group above node 48, and the Australian group above node 56. The placement of F. 
sibuyanensis and the aggregation of Afrotropical and Neotropical groups above node 56 require 
more study. 

A pervading feature of the present study is that support for most groupings is limited by 
extensive homoplasy. For this reason, most of the conclusions reached here must be regarded 
as provisional. A more defmitive resolution of the phylogenetic relationships of the species of 
Furcaspis will undoubtedly require exploration of new character systems, including DNA 
sequence analysis. 
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Figure 29. Tree chosen to represent the hypothesized phylogenetic relationships of the species of 
Furcaspis, obtained with unordered characters, successive weighting. Under unweighted 
parsimony, the tree has 127 steps, Consistency-index of 0.37 and Retention index of 0.59. The 
strict consensus cladogram of the 646 trees obtained with successive weighting (19.07 steps, 
Consistency index 0.56, Retention index 0.80) lacks resolution as indicated by the black circles. 
The numbers on the nodes correspond to those given in the list of apomorphies (Appendix 3). 
Abbreviations: AT: Afrotropical region; AU: Australia; NE: Nearctic region; NT: Neotropical 
region; OC: Oceania; OR: Oriental region. 
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CONCLUSIONS 

The genus Furcaspis includes 28 species and is found in all but the Palearctic and Nearctic 
regions (with the exception of the invasive species F. biformis which apparently is introduced 
into the U.S. and Japan). Predominant hosts include Arecaceae (9 species - Oceanic, 
Neotropical, Oriental, and Afrotropical), Bromeliaceae (6 species - all Neotropical), 
Cyperaceae (3 species -- Australasian), Orchidaceae (2 species -- Neotropical), Myrtaceae (2 
species -- Neotropical), Aloaceae (2 species - Afrotropical and Australasian), and Pandanaceae 
(2 species - Oceanic and Oriental). 

Examination of the placement of the genera recognized by other authors on the 
phylogenetic tree seems to validate our synonymies. Recognition of Paraonidiella (dadii and 
probably tasmanica) would require that Furcaspis sibuyanensis be placed in a separate 
monotypic genus or make Furcaspis polyphyletic. A similar situation would occur with the 
recognition of Neojurcaspis. Species in the genera Tollaspidiotus and Separaspis are 
components of a single clade, but their recognition would make Furcaspis paraphyletic and 
Separaspis would be polyphyletic. 

An alternative strategy for classification of the group could be to include all taxa within 
clade 43 in Furcaspis (a Neotropical group), all those in clade 48 in Neojurcaspis (an Oceanic 
and Oriental group), those in clade 56 in either Tollaspidiotus or Separaspis (an Afrotropical 
and Neotropical group), and those in clade 57 in Paraonidiella (an Australasian group). 
Placement of F. sibuyanensis would not be clear but it could be a monotypic genus. Because 
the phylogenetic arrangement that we have presented is not strongly supported, and because this 
reorganization would require considerable redefmition of genera, we think it is best to await 
more defmitive phylogenetic evidence before redefming generic concepts. 
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APPENDICES 

Appendix I. List of characters. 

I. Number of lobes: 0) 4; I) 3 
2. Marginal projections anterior of seta marking segment 4: 0) no; I) yes 
3. Prepygidiallobes: 0) absent; I) moderate in size; 2) large and conspicuous 
4. Paraphyses: 0) absent; I) present 
5. Longest paraphysis length compared to length of median lobe: 0) = 
6. Notches on lobes: 0) present; I) absent 
7. Lobes shape: 0) different in shape; I) about same shape 
8. Plates bifurcate: 0) no; I) yes 
9. Plate length relative to median lobe: 0) = or shorter; I) = or longer 
10. Number ofplates in first space: 0) 0; I) I; 2) 2; 3) 3 
I I. Number of plates in second space: 0) 2; I) 3; 2»3 
12. Number of plates in third space: 0)0; I) 1;2)2; 3)3;4»4 
13. Number of plates between median lobes: 0) 0; I) 2; 2) 4 of more 
14. Submarginal setae: 0) not enlarged; I) enlarged 

or longer; I) = or shorter 

15. Length of seta on segment 3: 0) on average less than 50 Jl; I) on average more than 50 Jl 
16. Perivulvar pores: 0) absent; I) present in I row; 2) present in 2 rows 
17. Perispiracular pores: 0) absent; I) present predominantly 3 loculi; 2) present predominantly 5 loculi 
18. Eyes: 0) absent; I) present, without spurs; 2) present with spurs or projections 
19. Conspicuous antennal spurs: 0) I; 1»1 
20. Cicatrices: 0) present; I) absent 
21. Sclerotized areas on pygidium: 0) absent; I) present 
22. Sclerotized spots on segments 4 and 5: 0) absent; I) present 
23. Median lobes longer than wide: 0) no; I) yes 
24. Gland tubercles: 0) absent; I) present 
25. Second lobe with 2 lobules: 0) no; I) yes 
26. Median lobes recessed: 0) no; I) yes 
27. Posterior sclerotized area on pygidium: 0) absent; I) present 
28. Median lobe shape: 0) rounded; I) pointed 
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Appendix 2: Matrix. Character states are represented by numbers 1-4. Multistate characters are represented by the 
following letters: 0/1 =A; 1/2=B; 0/1/2=C; 213=D. 

M. obscura o a a 1 a a a 0 a a a 2 0 a a lOA a a 1 a a a a a a a 
M. tenebricosa 000 1 a a a 1 a 103 1 a a a 0 1 001 a 0 a a a a 1 
H. brayi a a 1 1 1 0 a a 022 4 1 0 a 1 a 1 1 a 1 a a 1 a a 1 a 
2. portoricensis a 0 2 1 a a a a a 2 1 3 1 a a a 0 2 a a 1 a a a a 0 a 1 
O. destructor 1 a a a - a 1 0 1 2 1 3 1 a a 1 a 1 a 0 a a 1 a a 1 a a 
F. aequatorialis 1 1 1 1 1 1 1 1 a 2 1 1 1 a a a B a 1 0 1 1 1 1 a a a a 
F. andaman 101 101 1 1 021 CIa a 2 2 1 1 a a a a 1 a a a a 
F. biformis 101 1 1 1 1 102 1 1 1 001 1 a 1 a 1 a 1 1 0 a a a 
F. bromeliae 111 111 1 1 021 110 OBI a 1 a 1 a 1 1 a a a a 
F. capensis 10011 1 1 a a 2 1 a 1 1 a a 1 a 1 a a a 1 1 a a a a 
F. charmoyi 1 0 1 1 1 111 a 2 a a 1 1 1 0 1 1 1 1 a a 1 a a a a a 
F. cladii 101 1 a 1 1 1 a 2 a a 1 a 1 a a 1 1 1 a a 1 a 1 a a a 
F. cyphokentiae 101 1 111 112 1 2 1 a 1 a 2 1 1 a a a 1 1 a 1 a a 
F. dominicae 10210 1 1 1 A 3 A D 2 a 0 a 1 1 1 1 a a a 1 a a a a 
F. exophthalma 100 1 a 1 1 102 1 2 1 a 1 222 1 1 a a A 1 a a a a 
F. glandulosa 10110 1 1 1 a 2 1 1 1 a a 2 1 1 101 a 1 100 a a 
F. haematochroa 1 a 1 1 1 1 1 1 a 2 1 1 1 a 122 2 1 a a a 1 1 a a a a 
F. intercepta 100 1 1 1 1 1 021 1 101 1 1 a 1 a 1 a 1 1 a 1 a a 
F. matileae 101 1 1 1 1 112 121 a 1 021 1 a a a 1 1 a 1 a a 
F. mauritiana 10211 1 1 102 a a 1 1 a a 1 1 1 a a 0 1 a a a 1 a 
F. mexicana 101 1 a 1 1 1 0 2 1 1 1 0 0 0 1 1 1 0 1 1 lOa lOa 
F. oaxacae 1 0 1 1 0 1 1 1 a 2 1 1 1 0 DOl 1 laO 0 1 1 a lOa 
F. oceanica 1 0 1 1 all 1 0 2 A 0 1 a 1 0 2 1 1 0 0 0 1 1 0 0 a a 
F. palmaria 1 1 2 1 1 1 1 1 0 2 1 1 lOa 0 1 1 1 0 1 1 1 lOa 0 a 
F. paxilliloba 1 0 1 1 1 1 1 0 1 0 1 1 B 1 1 all 1 0 0 0 lOa laO 
F. peruviana 1 1 2 1 1 1 1 0 1 2 1 1 1 1 1 1 1 1 1 0 0 0 1 1 a lOa 
F. plana 1 1 all 1 1 0 0 2 All 0 a all 1 0 1 1 1 lOa 1 0 
F. proteae o a 2 1 1 1 1 1 0 2 1 3 1 lOa 1 1 1 1 0 0 lOa a 1 0 
F. rufa 1 0 2 1 1 1 1 1 0 2 1 0 1 lOa 1 1 1 0 1 all 0 a 0 0 
F. scleroprymna 1 1 1 1 all 1 0 2 1 0 1 1 0 0 1 1 laO 0 a a a a 1 0 
F. sibuyanensis a all a 1 a 1 0 2 1 a 1 0 0 0 1 1 lOa a lOa 1 0 1 
F. taquarae 1 1 1 1 1 1 1 1 a 2 1 1 1 0 0 0 2 0 1 0 1 1 1 1 0 0 0 0 

Appendix 3. List ofapomorphies forcladogram in Fig. 29. Characters optimized using Accelerated transformation 
(ACCTRAN). Single arrows (1--» denote ambiguous changes, double arrows (=» denote unambiguous changes. 

Branch Character C1 Change Branch Character C1 Change 
_._._--------------.-----.---------------------------------- .---------------------------_.-----------------------------­
node_61 --> node_62 1 0.333 1 --> 0 16 0.375 1 >0 

4 1.000 0 --> 1 17 0.600 0 >1 
7 0.500 I --> 0 node_59 --> node_58 1 0333 0 > 1 
9 0.500 I --> 0 7 0.500 0 >1 
26 0.1431-->0 node_58 --> node_49 12 0.583 0 --> 2 

node_62 --> node_34 16 0.375 1 >0 24 0.2000-> 1 
21 0.250 0 --> 1 node_43 --> node_42 12 0.583 2 --> 1 
23 0.333 I --> 0 node 42 --> node 41 21 0.250 0 --> 1 
28 0.5000--> J node~l --> node~O 5 0.143 0 --> I 

node_61 --> node_60 1 0.333 1 --> 0 node_40 --> node_38 22 1.000 0 >1 
3 0.2000=> 1 node_38 --> node_37 2 0.250 0 >1 
4 1.000 0 --> I node_37 --> node_35 17 0.600 1 --> 2 
7 0.500 1 --> 0 18 0.429 1 --> 0 
9 0.500 1 --> 0 node_37 --> node_36 3 0.200 1 --> 0 
12 0.583 3 --> 0 node_40 --> node_39 16 0.375 0 > 1 
19 1.000 0 --> 1 18 0.429 1->0 
26 0.1431-->0 node_49 --> node_48 17 0.600 1 --> 2 

node_60 --> node_59 6 1.0000=> 1 node_48 --> node_47 15 0.250 0 ==> 1 
8 0.167 0 ==> 1 node_47 --> node_46 5 0.143 0 --> I 
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Branch Character CI Change Branch Character CI Change 

node_46 --> node_44 9 0.500 0 --> I node_52 --> node_51 27 0.250 0 ==> I
 
26 0.143 0 --> I node_55 --> node_54 15 0.250 0 ==> I
 

node_46 --> node_45 16 0.375 0 -> 2 node_54 --> node_53 8 0.1671==>0
 
18 0.429 1=> 2 9 0.500 0 --> I
 

node_58 --> node_56 14 1.000 0 > I 12 0.583 0 --> I
 
node_56 --> node_55 5 0.143 0 ==> I 26 0.143 0 --> I
 

node_55 --> node_52 3 0.200 I ==> 2 node_58 --> node_57 II 0.556 I ==> 0 
node_52 --> node_50 24 0.200 0 --> I 17 0.600 I ==> 0 

20 0.200 0 => I
 
25 1.000 0 => I
 

Appendix 3. (continuation) 

Branch Character CI Change 
Branch Character CI Change 

M obscura	 10 1.000 2 >0 
F. dominicae	 3 0.200 I --> 2


II 0.556 I --> 0 
10 1.000 2 >312 0.583 3 =>2 
13 1.000 I ==> 2
13 1.000 1==> 0 
20 0.200 O-~> I


21 0.250 0 --> I
 
23 0.333 I --> 0

23 0.333 I --> 0 
M. tenebricosa	 8 0.167 O=> I F. exophtha/ma 3 0.200 I -->0 

10 1.000 2 ==> I 5 0.1431-->0
 
II 0.556 1--> 0 20 0.2000--> I
 

C. portoricensis 3 0.2000-->2 F. haemato	 12 0.583 2 >1 
18 0.429 I >2	 F. oceanica 12 0.583 2 --> 0 

H.	 brayi 5 0.143 0=> I
 
II 0.556 1==> 2 F. andaman 16 0.375 0 >2
 
12 0.583 0 --> 4	 23 0.333 I >0 
21 0.250 0 --> I	 F. capensis 3 0.200 2 >0 
23 0.333 1--> 0	 8 0.167 1-->0 
24 0.200 0 > I 18 0.429 I >0
 
27 0.2500=> I F. rula 21 0.2500==> I
 

F. pa/maria	 3 0.200 0 --> 2 F. mauritiana II 0.556 I --> 0 
F. plana 8 0.167 I ==>0 F. proteae I 0.333 1==> 0
 

27 0.2500--> I 12 0.583 0 --> 3
 
F. mexicana	 5 0.143 1-->0 20 0.200 0==> I
 

24 0.200 1-->0	 F. charmoyi II 0.556 1==> 0 
26 0.143 0--> I	 20 0.2000==> I
 

F. bromeliae	 2 0.250 0 ==> I F. peruviana 2 0.250 0 ==> 1
 
F.	 intercepta 3 0.200 1==>0 3 0.200 1 ==>2
 

15 0.2500==> I 16 0.375 0 ==> I
 
26 0.1430 >1 24 0.2000==> 1
 

F. g/andu/osa	 16 0.375 0 ==> 2 F. scleropry. 2 0.250 0 ==> I
 
F.	 oaxacae 26 0.143 0==> I 23 0.333 1==>0
 

27 0.2500==> I
 

F. cladii	 15 0.2500==> I
 
F. tasmanica	 5 0.1430==> I
 

8 0.167 1-->0 
18 0.429 1=>0 

F. sibuyanensis 26 0.1430 >1 
28 0.500 0 >1 

PURCHASED BY USDA
 
SYSTEMATIC ENTOMOLOGY LAB.
 


