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Abstract.—The diagnostic characteristics of the genus Ramphasticola Carriker are re-
evaluated. They are of sufficient magnitude to justify the removal of Ramphasticola from
synonymy with Myrsidea Waterston and merit its recognition as a distinct genus. The
currently recognized three species of Ramphasticola are illustrated and redescribed. A
new species, R. moylei, from the type host Ramphastos tucanus cuvieri Wagler in Peru,

is described.
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The chewing lice of the genus Myrsidea
Waterston from toucans have not been the
subject of systematic work for over 40
years. There are more than 200 species of
the genus recognized, with the majority of
these on avian hosts within the Passerifor-
mes. Three species are known from hum-
mingbirds (Apodiformes: Trochilidae) (Dal-
gleish and Price 2003) and 14 Myrsidea
names currently are associated with species
on toucans (Piciformes: Ramphastidae). Six
of these originally were described in the ge-
nus Ramphasticola Carriker and the re-
maining eight were placed in what we now
consider as typical Myrsidea (see Price et
al. 2003).

Hopkins and Clay (1952) did not recog-
nize Ramphasticola as a distinct genus, in-
cluding it within the Myrsidea. Without the
benefit of having seen any material of Ram-
phasticola and ignoring the opinion of Car-

riker (Carriker and Diaz-Ungria 1961),
Price et al. (2003) followed Hopkins and
Clay (1952) and maintained Ramphasticola
as a junior synonym of Myrsidea. However,
having now studied Carriker’s original type
specimens and other material for all six
Ramphasticola names, we concur with Car-
riker that Ramphasticola merits generic sta-
tus. It is our purpose here to give diagnostic
details for the three species that we recog-
nize to support the description of a new
species. The redescriptions are accompa-
nied by dorsoventral illustrations of female
body shape, with details of the taxonomi-
cally important thoracic area. Male recog-
nition is quite tenuous. Although there are
some useful characters for males, Ram-
phasticola females are most easily and re-
liably identified to species.

In the following descriptions, all mea-
surements are in millimeters. Abbreviations
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are TW, temple width; HL, head length;
PW, prothorax width; MW, metathorax
width; ANW, female anus width; TL, total
length; and GL, male genitalia length. Host
classification below orders follows that of
Dickinson (2003). The holotype and para-
types of the new species are at the National
Museum of Natural History, Smithsonian
Institution, Washington, D.C. Abbreviations
for the collectors of the lice are: MAC (M.
A. Carriker, Jr), KE (K. Eckhardt), JH (J.
Hill), DFL (D. E Lane), and JDW (J. D.
Weckstein).

Genus Ramphasticola Carriker

Ramphasticola Carriker 1949:305. Type
species: Ramphasticola hirsuta Carriker,
by original designation.

This genus was described by Carriker
(1949) to accommodate the new species, R.
hirsuta, from a toucan host. A second spe-
cies, R. niethammeri, was described by Ei-
chler (1954), but later was recognized as
the subspecies R. hirsuta niethammeri by
Carriker and Diaz-Ungria (1961) when the
descriptions of the additional two species
and two subspecies were given. Although
there are some features in common with
Myrsidea, a number of very important ones
are different and justify the recognition of
Ramphasticola as separate from Myrsidea.
The principal features for separation of
Ramphasticola are: (1) absence of an aster
of strong setae on each lateroposterior cor-
ner of an enlarged sternite II; (2) female
with thoracic segments much enlarged and
completely separated from each other; (3)
female with a distinctive thoracic and/or ab-
dominal chaetotaxy (see Figs. 1—4); and (4)
three of four species with outer occipital se-
tae long, of length equal to inner occipital
setae. Consistent with both Carriker and
Diaz-Ungria (1961) and Price et al. (2003),
we recognize here three of the previously
described species as valid and the remain-
ing three as junior synonyms.
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Ramphasticola hirsuta Carriker
(Fig. 1)

Ramphasticola hirsuta Carriker 1949:305.
Type host: Ramphastos swainsonii
Gould.

Ramphasticola niethammeri Eichler 1954:
40. Type host: Ramphastos tucanus cu-
vieri Wagler.

Ramphasticola hirsuta ambigua Carriker in
Carriker and Diaz-Ungria 1961:19. Type
host:  Ramphastos ambiguus ambiguus
Swainson.

Ramphasticola hirsuta tucana Carriker in
Carriker and Diaz-Ungria 1961:21. Type
host: Ramphastos tucanus tucanus L.

Female.—As in Fig. 1. Inner occipital se-
taec long, outer minute. Pronotum with 8-
13 long setae at posterior margin. Meson-
otum large, evenly rounded posteriorly.
Metanotum much wider than long, with
sparse dorsal chaetotaxy distributed in 4
patches; metasternal plate ventral to meson-
otum, 0.30-0.34 wide, diamond-shaped,
with 6-12 setae. Sternite II represented by
50 or so short setae anterior to highly irreg-
ular dense row of about 100 mostly long
setae. Postspiracular setae very long on II-
IV and VIIL short on V-VII. Anus with 35—
41 ventral fringe setae, 31-33 dorsal. Sub-
genital plate with 15—16 marginal setae. Di-
mensions: TW, 0.49-0.53; HL, 0.35-0.36;
PW, 0.36-0.40; MW, 0.62-0.68; ANW,
0.21-0.27; TL, 1.62-1.76.

Male.—Head as for female. Thorax and
abdomen much as in Fig. 5. Pronotum with
7-13 long marginal posterior setae; meson-
otum and metanotum approximately equal
in size, with latter having 10 marginal setae;
metasternal plate with 7-9 setae. Abdomi-
nal tergites and sternites without any un-
usual enlargment. Tergites [-VI with 21-35
setae; VII, 17-22; VIII, 9-12. Postspiracu-
lar setae very long on I-IV and VI-VIIIL,
shorter on V. Sternal setae: I, 0; 11, 41-58;
-1V, 29-43; V-VII, 41-53; VIII, 25-35.
Genitalia and genital sac sclerites as in Figs.
6 and 7. Dimensions: TW, 0.45-0.48; HL,



VOLUME 107, NUMBER 3

i i Ny
’o,,a‘ i \'f“l s"'"

Figs. 1-3.

0.31-0.33; PW, 0.31-0.34; MW, 0.40-0.47;
GL, 0.44-0.48; TL, 1.46-1.51.

Material. —Ex Ramphastos swainsonii, 1
?. 2 & (including “Type” pair and para-
type & of Ramphasticola hirsuta), Colom-
bia: Santander N., Bella Vista (MAC-4643;
1943); 4 2, 1 &, Colombia: Chocd, Rio
Jurubida (MAC-19873; 1951); 1 2. Pana-
ma: La Laguna (200157; 1963). Ex R. ¢
cuvieri, 3 9, 1 &, Brazil: Pard, ca 139 km
SSW Santarem, W of Rio Tapajos, Alto Rio
Arapiuns, 02°59.55'S, 55°50.37'W (JDW-
458; 2000); 1 2, 2 &, Brazil: Mato Grosso,
E bank Rio Teles Pires, 1.2 km up river
from mouth Rio Cristalino, (09°38'22"S,
55°55'25"W (JDW-244; 1999); 1 @, 1 &,
Brazil: Amazonas, Fazenda Toshiba, ca 8
km NE Careiro, 03°47'S, 60°17'W (JDW-
482; 2000); 2 ¢, 1 &, Peru: Loreto, 86 km
SE Juanjui on E bank upper Rio Pauya,
07°35'10"S, 75°56'01"W (DFL-1252;
2000); 1 9,1 &, Peru: Loreto, 7 km SW
Jeberos, 05°18'48"S, 76°16'32"W (KE-112;
2001); 1 2, Peru: Huacomayo (MAC;
1931); 1 &, Peru: Sapasoa (MAC; 1933); 1
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Female dorsoventral thorax and abdomen. |, Ramphasticola hirsuta. 2, R. aenigma. 3, R. mirabile.

¢, Bolivia: Huanay, Rio Bopi (MAC-9494;
1934); 1 &, Venezuela: Sta. Elena, Gran Sa-
bana (MAC; 1946). Ex R. t. tucanus, 2 @
paratypes of R. h. tucana, Venezuela: Cam-
pamento Cecilia Magdalena, Rio Caura
(2539; 1957); 1 & paratype of R. h. tucana,
Venezuela: Campamento Cecilia Magdale-
na, Rio Caura (2540; 1957); 3 2, Guyana:
Kartago Pt. (JH; 1984). Ex R. a. ambiguus,
3 ? (holotype, paratypes of R. h. ambigua),
Colombia: Belén, Dept. Huila (MAC-
22009; 1952).

Remarks.—Ramphasticola hirsuta dif-
fers from the other known members of this
genus in having modestly modified female
thoracic segments, minute outer occipital
setae, and metasternal shape and chaetotaxy
similar to toucan Myrsidea. The male gen-
italia are similar to those of M. peruviana
Eichler. The best differentiating feature is
the possession by the female R. hirsuta of
numerous long close-set setae across the
anterior sternum (Fig. 1), this undoubtedly
being responsible for the specific name of
“hirsuta.”
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Carriker included in his material a single
collection of 2 males identified by him as
R. hirsuta from Ramphasios vitellinus ci-
treolaemus Gould taken in La Raya, Co-
lombia. Given the absence of females, we
prefer to defer recognition of this associa-
tion until there is further confirmation.

Ramphasticola aenigma Carriker
(Fig. 2)

Ramphasticola aenigma Carriker in Carri-
ker and Diaz-Ungria 1961:24. Type host:
Ramphastos tucanus tucanus L.

Female.—As in Fig. 2. Both inner and
outer occipital setac subequally long. Pron-
otum with about 80-90 long close-set setae
on posterior margin; prosternum with 4 se-
tae. Mesonotum large, with posteriorly nar-
rowed median process extending to abdo-
men anterior margin. Metanotum bipartite,
with each part oblong, encroaching into lat-
eral margin of mesonotum, with sparse pe-
ripheral chaetotaxy; metasternal plate ven-
tral to mesonotum, large, 0.43-0.44 wide,
hexagonal-shaped, with about 25-35 long
setae. Probable sternite II represented by
wide sclerite posterior to metasternum, with
about 100 short heavy setae, these concen-
trated on lateral portions of plate. Postspi-
racular setae very long on I-11, short on 11—
VIII. Anus with 40—41 ventral fringe setae,
24-28 dorsal. Subgenital plate with 17—-18
marginal setae. Dimensions: TW, 0.59—
0.61; HL, 0.36-0.38; PW, 0.50-0.52; MW,

0.71-0.79; ANW, 0.26-0.28; TL, 1.88-
1.89.
Male.—Much as in Fig. 5. Pronotum

with 17-21 long posterior marginal setae;
prosternum with 4-5 setae. Metanotum
with 13—17 marginal, 17-35 anterior setae;
metasternal plate with 32-36 setae. Tergites
I-IV with 23-27 setae; V, 17-20; VI-VII,
14-17; VIII, 9-10. Postspiracular setae
very long on II-IV and VI-VIII, shorter on
I and V. Sternal setae: I, O; II, 33—44; 11—
V, 40-48; VI, 37-42; VII, 30-31; VIII, 10—
12. Genitalia and genital sac sclerites as in
Figs. 6 and 7. Dimensions: TW, 0.47-0.51:
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HL, 0.31-0.34; PW, 0.36-0.37; MW, 0.44—
0.49; GL, 0.41-0.46; TL, 1.51-1.59.

Material—Ex R. t. tucanus, 1 ¢, 1 &
paratypes of R. aenigma, Venezuela: Cam-
pamento Cecilia Magdalena, Rio Caura
(2540; 1957); 2 9, 4 &, Brazil: Pari, Fa-
zenda Moreldndia, 8 km N Santa Barbara
do Para, 01°12'40"S, 48°14'47"W (JDW-
284; 1999).

Remarks.—The female of R. aenigma is
readily separated from that of R. hirsuta by
the differences in shapes of the thoracic no-
tal sclerites and the ventral chaetotaxy (Fig.
2 vs. Fig. 1). The male of R. aenigma is
differentiated by having the outer occipital
setae as long as the inner and the metaster-
nal plate with many more setae. The spec-
imens of the type series for both R, h. tu-
cana and R. aenigma were taken from the
same host individual in Venezuela. This oc-
currence of two different species of the
same genus on a single host is unusual.
However, this pattern is also known for
doves and their lice (Johnson et al. 2002).
Both sexes of these Ramphasticola species
are readily identifiable, minimizing the pos-
sibility of incorrect association other than
through host cross-contamination.

Ramphasticola mirabile Carriker
(Fig. 3)

Ramphasticola mirabile Carriker in Carri-
ker and Diaz-Ungria 1961:26. Type host:
Ramphastos tucanus cuvieri Wagler.

Female.—As in Fig. 3. Head as for R.
aenigma. Pronotum disproportionately
large, with 43-45 long posterior marginal
setae, these more widely spaced than for R.
aenigma. Mesonotum large, with posteri-
orly narrowed median process broad and
flattened at juncture with abdomen. Metan-
otum bipartite, with each part relatively
small, well separated, with chaetotaxy as
shown; metasternal plate ventral to prono-
tum, large, with 15-16 setae. Sternites not
delineated, with only sparse short setae.
Postspiracular setaec very long on II and
VII-VIII, much shorter on III-VI. Anus



VOLUME 107, NUMBER 3

Figs. 4-7.
6. Male genitalia. 7, Male genital sac sclerites.

with 30-31 ventral fringe setae, 23-28 dor-
sal. Subgenital plate with 18-19 marginal
setae. Dimensions: TW, 0.59-0.60; HL,
0.36; PW, 0.54; MW, 0.61-0.62: ANW,
0.26-0.27; TL, 1.53—1.58.

Male.—Much as in Fig. 5. Pronotum
with 13-14 long posterior marginal setae.
Metanotum with 12—16 marginal setae; me-
tasternal plate with numerous setae, but
mostly obscured. Tergites I-1I with 18-20
setae; III-VI, 20-29; VII, 18-23; VIII, 14—
15. Postspiracular setae very long on II-IV
and VI-VIII, shorter on I and V. Sternal
setae: I-II, obscured; IIl, 36-38; IV-VI,
44-52; VII, 32-40; VIII, 15-21. Genitalia
and genital sac sclerites as in Figs. 6 and 7.
Dimensions: TW, 0.47-0.49; HL, 0.31-
0.32; PW, 0.34-0.36; MW, 0.42-0.44; GL,
0.44-0.50; TL, 1.22—1.33.

Material. —Ex R. 1. cuvieri, 3 ?,3 & (in-
cluding holotype ¢, allotype &, 4 paratypes

IW
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Ramphasticola moylei. 4, Female dorsoventral thorax and abdomen. 5, Entire male dorsoventral.

of R. mirabile), Bolivia: Chifiri, Rio Bopi
(MAC-9752; 1934).

Remarks.—As with the other species of
the genus, the female of R. mirabile has dis-
tinctively different shapes and chaetotaxy
associated with the thoracic segments (Fig.
3 vs. Figs. 1-2). The male of R. mirabile is
separable from that of R. hirsuta on the ba-
sis of its long outer occipital setae and its
thoracic chaetotaxy, which are similar to R,
aenigma. Males are tenuously separable
from R. aenigma by having fewer pronotal
and metanotal setae and more tergal and
sternal setae on the posterior segments.

Ramphasticola moylei Hellenthal, Price,
and Weckstein, new species
(Figs. 4-7)
Type host.—Ramphastos tucanus cuvieri
Wagler.
Female.—As in Fig. 4; head as in Fig. 5.
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Outer occipital setae subequal in length to
inner. Pronotum with 65-68 short to long
setae on posterior margin; prosternal plate
with 4 setae. Mesonotum large, tapered,
with straight sides leading to point at junc-
tion with anterior abdomen; metasternal
plate ventral to mesonotum, with 18-24 se-
tae. Metanotum essentially bipartite, with
only narrow medial connecting bridge; sur-
face of each side covered with short to long
setae, including 2 very long setae. Only
weak sclerite in position of sternite I ventral
to mesonotum, with few widely spaced se-
tae. Tergites I-II greatly reduced, hardly
visible, but II with very long postspiracular
seta; postspiracular setae short on IIT-VI,
very long on VII-VIIIL. Total tergal setae:
-V, 14-20; VI-VII, 13-15; VIII, 10-12.
Terminal segment as shown. Anus with 36—
40 ventral fringe setae, 26-29 dorsal. Ster-
nal setae: I-I1I, 10-15; IV, 17-22; V, 25—
33; VI-VII, 24-29; subgenital plate with
lightly serrated posterior margin, 18-19
marginal and 16-21 anterior setae. Dimen-
sions: TW, 0.56-0.59; HL., 0.36-0.38; PW,
0.46-0.49; MW, 0.64-0.65; ANW, 0.26—
0.27; TL, 1.72-1.77.

Male.—As in Fig. 5. Outer and inner oc-
cipital setae subequally long. Pronotum
with 14-15 long posterior marginal setae;
prosternal plate with 3 setae. Mesonotum
and metanotum of approximately equal
lengths; metanotum with 18-23 marginal,
20-25 anterior setae; metasternal plate with
18-19 setae. Postspiracular setae very long
on [-VIII. Tergal setae on I-VII, 20-28;
VIII, 13-17. Sternal setae: I, 1-2; II, 34—
42; III-V, 37-49; VI, 36-37; VII, 28-29;
VIII, 14-16. Genitalia as in Fig. 6, with
genital sac sclerites as in Fig. 7. Dimen-
sions: TW, 0.46-0.48; HL, 0.32-0.33; PW,
0.33-0.35; MW, 0.44-0.47; GL, 0.44-0.45;
TL, 1.45-1.49.

Type material.—Holotype %, ex R. t. cu-
vieri, Peru: Loreto, ca 54 km NNW mouth
Rio Morona on W bank, 04°16'51"S,
T7°14'16"W, 8 July 2000, KE-184; 3 ¢, 3
d paratypes, same data as holotype.

Remarks.—The morphology of the fe-
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male thorax places this new species close
to R. aenigma (Fig. 4 vs. Fig. 2), the ab-
domen close to R. mirabile (Fig. 4 vs. Fig.
3). The differentiating features are female
R. moylei with: (1) a broad mesonotum with
straight sides; (2) shorter metanotal scler-
ites, but with denser chaetotaxy over their
surface; and (3) without ventral dense short
stout setae that are conspicuously present
on R. aenigma. The male of R. moylei has
very long postspiracular setae on V; it also
has fewer metasternal setae and more tergal
setae on V—VIII than does R. aenigma. The
male genitalia and genital sac sclerites,
though difficult to see, appear similar on all
species. The similarity of these sac sclerites
to those found for Myrsidea peruviana,
whose host also includes R. ¢ cuvieri, is
interesting and perhaps indicative of an un-
derlying relationship.

Etymology.—This species is named for
Robert G. Moyle, American Museum of
Natural History, in recognition of his ded-
ication and interest in collecting lice.

DiscussioN

Previous descriptions have found the
louse Ramphasticola hirsuta on Ramphas-
tos swainsonii, R. ambiguus, R. 1. tucanus,
and R. t. cuvieri. These host taxa make up
a superspecies (Haffer 1974) and form a
monophyletic clade in a phylogenetic re-
construction of the Ramphastos toucans
(Weckstein 2003). The distribution of R.
hirsuta on these host taxa suggests some
level of host specificity and perhaps cos-
peciation at the level of host superspecies.
More work, including molecular genetic
analysis of R. hirsuta, may clarify whether
populations of this widespread louse spe-
cies represent host races or cryptic species.

The remaining three Ramphasticola spe-
cies—R. aenigma, R. mirabile, and R. moy-
lei—are restricted to one host species, Ram-
phastos tucanus, and are each known from
only a relatively small geographic region.
These three louse taxa share morphological
similarities of female thoracic structure and
form a group that is perhaps closely related
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phylogenetically. The geographic distribu-
tion of this group is comparable to that of
R. hirsuta in the Amazon. In one case, R.
hirsuta and R. aenigma both were collected
from the same individual R. t. fucanus host
in Venezuela (Carriker and Diaz-Ungria
1961). Hosts at other localities within the
Amazon also may carry multiple species of
Ramphasticola. Further sampling is needed
to establish geographic distribution, host as-
sociations, and history of speciation within
and between these louse taxa.

As noted in the introduction, several au-
thors (Hopkins and Clay 1952; Price et al.
2003) did not recognize Ramphasticola as
a genus distinct from Myrsidea. Our reas-
sessment of the type specimens as well as
new material supports the recognition of
Ramphasticola as a valid genus. Ramphas-
ticola shares several features with Myrsi-
dea, including the general head shape and
structure, the absence of a preocular slit or
notch, temple setae 26 and 27 with alveoli
well separated, the presence of only 2 me-
dioanterior mesonotal setae, and similar
male genitalic structure, all of which sug-
gest that these genera share a close phylo-
genetic relationship.
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