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Abstract

Two new species dfistrocarpusFain, 1967 (Acari: Atopomelidad): capucinusp. nov.andL. costaricensis
sp. nov, are described from the hair of white faced capudBeb(is capucinukinnaeus, 1758) and squirrel
(Saimiri oerstediReinhardt, 1872) monkeys in the Central Pacific coast of Costa Rica.

Resumen. Se describen dos especies nuevas del géigrocarpusFain, 1967 (Acari: Atopomelidael.
capucinussp. hov.y L. costaricensisp. nov, presentes en el pelo de monos capuchiGebys capucinus
Linnaeus, 1758) y monos ardill&dimiri oerstediReinhardt, 1872) de la costa pacifica central de Costa Rica.

Key words: Atopomelidae, fur mitel.istrocarpus capucinyd.istrocarpus costaricensicapuchin monkey,
squirrel monkey

Introduction

The genud.istrocarpuswas erected by Fain in 1967 wilthlagothrixas the type species. These fur
mites are associated specifically with New World primates in the families Cebidae and Callitrichidae
(Fain 1979). Members of this genus have a small prodorsal plate, wider than long, and a postdorsal
plate, longer than wide; females generally have a tubular sperm duct and males have the fourth pair
of legs enlarged, without aerolia and the tarsi are reduced (Fain 1967).
There are 9 species described to datdagothrix L. saimirii, L. casgroveiandL. hapalej by
Fain in 1967; he also addédanurus L. surinamensid.. alouattae andL. cebito the list in 1972,
andL. spiniferin 1976. Later, in his review of the Atopomelidae of Neotropical America (1979),
Fain included a more detailed description of all species, with line drawings and taxonomic keys.
The purpose of this paper is to describe two new speciésstwdbcarpusfound onCebus
capucinusLinnaeus, 1758 (white faced capuchin) &amiri oerstediiReinhardt, 1872 (squirrel
monkey) from the Central Pacific coast of Costa Rica, Central America.

Materials and methods

Males, females, nymphs, larvae, and eggs were collected from hair samples of capuchin and squirrel
monkeys as previously described (Troyo et al. 2002). The specimens were fixed in 70% ethyl
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alcohol, cleared and softened in lactophenol for approximately one month. Whole mites and
dissected sections were mounted in Hoyer’'s medium, dried in an incubator at 37°C, and observations
were conducted with a light microscope at 100x and 400x.

The species descriptions are based on 58 specimens (male holotype, allotype, 25 male paratypes
and 31 female paratypes) from dbecapucinusnd 11 specimens (male holotype, allotype, 8 male
paratypes, and 1 female paratype) fro®. ®erstedii

Drawings were made with the aid ofcamera lucida Measurements are expressed in
micrometers (values rounded up to the nearest whole number) and are reported AStaedard
deviation followed by the range and number of measurements taken (n) in parenthesis unless
otherwise indicated. All the data obtained were compared with those documented by Fain (1979) for
the differentListrocarpusspecies.

Listrocarpus capucinussp. nov. (Figs. 1-3)

Diagnosis

Postdorsal plate longer than wide: 79-94 long and 40-52 wide in males (Fig. 1), 94-116 long and
49-64 wide in females. Male pregenital transversal band is 25-37 long and sclerotized, genital
opening with 2 sharp non-divided triangular sclerites, coxal sclerites IV have a projection through at
least half of the opisthosoma (Fig. 2). Female tubular sperm duct is conical, 59-67 long, and
sclerotized at the base (Fig. 3), solenigigof tibiotarsus Il and IV are 16-21 and 12-16 long,
respectively.

Description

Male

Total body length 52814 (495-544, n=24), width 2241 (198-238, n=20).

Gnathosoma: Triangular, ventrally concave and strongly sclerotized. Leng2h(83-86,
n=22), width 942 (89-99, n=22). Anterior palpal segment with 3 setae; posterior palpal segment
with one ventral seta.

Idiosoma: Dorsal length 4831 (455-495, n=19). Prodorsal platet1¢9-12, n=15) long, 423
(37-49, n=13) wide; postdorsal platet®7(79-94, n=21) long, 46! (40-52, n=14) wide. Distances:
sci-sce35t2 (32-37, n=22)sci-sci51+4 (42-57, n=17)sce-scer&t7 (67-89, n=14). Setae length:
sci151+9 (143-165, n=7)scel42:13 (121-156, n=6)), 54+3 (49-59, n=9)d; 383 (32-42, n=7),
dq 62£7 (47-74, n=15)d5 204+15 (173-232, n=19), 557 (47-69, n=18)|, 596 (47-67, n=16),

I3 1148 (111-128, n=4)l, 19322 (158-227, n=9)l5 30529 (259-370, n=13)a, 686 (54-82,
n=20), ag 504 (44-57, n=13)h 2578 (247-272, n=14)sh 15714 (136-173, n=11) (Fig. 1).
Genital opening sclerotized with 2 anterior, sharp, non-divided triangular sclerites and a central,
diffuse, genital sclerite 211 (20-22, n=21) long and & (16-21, n=22) wide. Strongly sclerotized
pregenital transversal band#®L(25-37, n=24) long and 125 (119-136, n=20) wide (Fig. 2A).
Pregenital sclerite (“Y” shaped projection anterior to pregenital band) @2-25, n=22) long and

35+3 (27-40, n=23) wide. Lateral ends of pregenital band extend to coxas IV and fuse with sclerites
which border legs IV. Coxal sclerites IV have a projectiond52-69, n=25) long through the
opisthosoma (Fig. 2B).

Legs: Number of setae on segments of legs I-1l: femora 1-1, genua 2-2, tibigietar&{ 6¢v,,
w3)-5(wg?); legs IlI-IV: trochanters 1-0, genuac}{0, tibiotarsi 8 (?, Wy, Wg3)-5(; wg).
Solenidionw, of legs Il and IV 3&2 (35-42, n=22) and 32 (30-35, n=21) long, respectively.
Tibiotarsi Ill 77+1 (74-80, n=22) long and 29 (27-32, n=23) wide.
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FIGURE 1. Listrocarpus capucinusp. nov.,adult male. A, dorsal view; B, ventral view. Scale bar = 100um.

Female

Total body length 5988 (534-643, n=25), width 1844 (168-208, n=8).

Gnathosoma: Similar to male,#£2(86-96, n=27) long and 188 (99-111, n=9) wide.

Idiosoma: Dorsal length 5%16 (524-584, n=19). Prodorsal platet1{7-12, n=29) long, 543
(47-57, n=10) wide; postdorsal plate 367(94-116, n=28) long, 3% (49-64, n=10) wide.
Distancessci-sce41+2 (37-44, n=25)sci-sci5%5 (52-64, n=10)sce-sce/ 58 (64-84, n=6). Setae
length:sci 13812 (121-151, n=7)scel130t7 (119-138, n=6)d, 1495 (143-161, n=15)); 91+6
(79-99, n=10)d, 1858 (178-198, n=5)d; 1384 (136-143, n=3)|; 100t3 (96-106, n=18)I,
1077 (94-119, n=16)l3 105 (91-106, n=7)l, 29%19 (279-326, n=4)5 165:8 (158-175, n=5),
ay 444 (40-49, n=6)a, 77+4 (72-82, n=7)az 1336 (126-143, n=6)n 2308 (217-242, n=13%h
158+11 (131-173, n=12) (Fig. 3A). Tubular sperm duct conicat2669-67, n=25) long and 33
(27-37, n=23) wide at base in lateral view; sclerotized basal sectith(33-45, n=30) long (Fig.
3B). Oviporus striated with two postero-lateral sclerites?21@2-17, n=22) long (Fig. 3C).

Legs: Number of setae in legs I-1ll similar to malepy(w;) setae in tibiotarsi IV. Solenidion
w, of legs Il and 1V 181 (16-21, n=21) and ¥1 (12-16, n=24) long, respectively. Tibiotarsi IlI
65+1 (62-67, n=26) long and 22 (20-25, n=26) wide, tibiotarsi IV #P (68-77, n=27) long and
21+2 (17-22, n=27) wide.
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FIGURE 2. Listrocarpus capucinusp. nov. A, male genital opening and associated structures, scale bar =
40um; B, coxal sclerite, scale bar = 80u. ats=anterior triangular sclerite, cs=central sclerite, pcs=projection of
the coxal sclerite, ptb=pregenital transversal band.

Remarks

L. capucinugemales resemble saimirii except that the former has a longer tubular sperm duct
(59-67 vs 45-50) and a shorter postdorsal plate (94-116 vs 130); the males of both species differ in
many characters of the genitalia, particularly in the sclerotized pregenital band, which is absent (or
not sclerotized) ih.. saimirii. L. capucinudemales also have some similarities wittrcebj but the
postdorsal plate in the former is wider (49-64) than in the latter (40); however, the main difference
is in the male specimens, wherecapucinushas a much longer pregenital band (25-37 vs 15) and
a coxal sclerite projection that extends through more than half of the opisthosoma.

Taxonomic summary

Type hostCebus capucinuksinnaeus, 1758

Type locality: Parque Nacional Manuel Antonio, Quepos, Costa Rica

Deposition of specimens: Holotype, allotype, and paratypes in the Departamento de
Parasitologia, Facultad de Microbiologia, Universidad de Costa Rica; 8 paratypes in the Museo de
Insectos, Universidad de Costa Rica.
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FIGURE 3. Listrocarpus capucinusp. nov, adult female. A, lateral view, scale bar = 100um; B, tubular sperm
duct, scale bar = 40um; C, oviporus, scale bar = 40pum. pls=postero-lateral sclerites.

Listrocarpus costaricensisp. nov. (Fig. 4)

Diagnosis

Postdorsal plate longer than wide, 77-84 long and 30-37 wide in males, 99-106 long and 35 wide
in females. Male pregenital transversal band is not sclerotized and inconspicuous, genital opening
with 2 sharp non-divided triangular sclerites, coxal sclerites IV have a small triangular projection
through less than half of the opisthosoma (Fig. 4A). Female tubular sperm duct is conical and 67-69
long (Fig. 4B), solenidiay, of tibiotarsus 1l and IV are 17-19 and 15 long, respectively.

Description

General appearance and number of setae in leg segments as describistidicarpus
capucinus

Male

Total body length 42417 (396-445, n=8), width 16689 (139-188, n=5). Gnathosoma+@5
(58-72, n=8) long, 722 (69-74,n=7) wide; idiosoma 3834 (366-401, n=4) long in dorsal view.
Prodorsal plate length 2 (10-14, n=5), width 363 (33-40, n=3); postdorsal plate#8L(77-84,
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n=5) long, 333 (30-37, n=4) wide. Distancexci-sce36+2 (33-40, n=6)sci-sci50£3 (47-54, n=5),
sce-sceb8t1 (57-59, n=3). Setae lengtri 81+9 (74-91, n=3)sce88+10 (79-99, n=3)d, 53t6
(47-59, n=4)d; 52¢3 (49-57, n=4)¢d, 61+6 (54-72, n=5)d5 156t15 (136-178, n=6), 564 (52-
62, n=5) |, 58t4 (54-64, n=5)|53 895 (84-94, n=5)|, 1233 (119-126, n=4)l5 18011 (168-188,
n=3),a, 3%4 (32-43, n=6)az 35+4 (30-42, n=8)h 17610 (165-188, n=5)sh 11310 (101-121,
n=3). Genital opening with 2 anterior, sharp, triangular sclerites and a central genital sct€rite 13
(11-15, n=4) long and# (7-9, n=4) wide. Pregenital transversal band not sclerotized, (12-
20, n=4) long and & (74-86, n=4) wide with a pregenital “Y” shaped sclerite3 85-22, n=5)
long and 417 (32-49, n=5) wide. Triangular projection of coxal sclerites that border legst¥ 14
(12-17, n=7) long (Fig. 4A).

Solenidionw, of legs Il and IV 3%3 (32-40, n=7) and 31 (30-32, n=5) long, respectively.
Tibiotarsi Ill 60t1 (59-62, n=7) long and 23 (22-25, n=8) wide.

A

pes\:

FIGURE 4. Listrocarpus costaricensgp. nov. A, male genital opening and associated structures; B, female
tubular sperm duct. ats=anterior triangular sclerite, cs=central sclerite, pcs=projection of the coxal sclerite,
ps=pregenital sclerite, ptb=pregenital transversal band. Scale bar = 40um

Female

Total body length 465 (n=1), width 168 (n=1). Gnathosoma 79-82 (n=2) long, 82 (n=1) wide;
idiosoma 435 (n=1) long in dorsal view. Prodorsal plate length 12 (n=2), width 38 (n=1); postdorsal
plate 99-106 (n=2) long, 35 (n=1) wide. Distansesisce45-46 (n=2)sci-sci57 (n=1),sce-scé2
(n=1). Setae lengtlsci 74-79 (n=2)scell1-114 (n=2)d, 86 (n=2),d3 79-86 (n=2)d, 163-168
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(n=2),d5 89-99 (n=2)), 74-82 (n=2)), 86-89 (n=2))5 74-79 (n=2)),4 193-207 (n=2)|5 131-148

(n=2), a; 35-44 (n=2),a, 57-62 (n=2),a3 109-121 (n=2)h 153-156 (n=2)sh 101-111 (n=2).

Tubular sperm duct conical 67-69 (n=2) long and 22-25 (n=2) wide at base in lateral view; length of

sclerotized basal section 22 (n=2) (Fig. 4B). Postero-lateral oviporus sclerites 10 (n=1) long.
Solenidionw, of legs Il and IV 17-19 (n=2) and 15 (n=2) long respectively. Tibiotarsi Ill 54-

57 (n=2) long and 20-21 (n=2) wide, tibiotarsi IV 54-57 (n=2) long and 17-19 (n=2) wide.

Remarks

Females of.. costaricensisesemble those af. cebj except for the total body length (465 and
610, respectively) and the length of the solenidjaf legs Il (17-19 irnL. costaricensiand 15 in
L. ceb) and IV (15 and 10, respectively). However, the main differences are evident in the male
specimens, wherk. costaricensigloes not have a sclerotized pregenital band as described for
cebi L. costaricensi$emales may also have some similarities Wwithaimirii, except for the shorter
body length (465 vs 630), shorter postdorsal plate (99-106 vs 130), and longer sperm duct (67-69 vs
45-50) ofL. costaricensishowever, the main difference is in the male specimens, where, even
though both lack a sclerotized pregenital bdnd;ostaricensidias a coxal sclerite projection that
extends through less than half of the opisthosoma.

Taxonomic summary

Type hostSaimiri oerstediiReinhardt, 1872

Type locality: Parque Nacional Manuel Antonio, Quepos, Costa Rica

Deposition of specimens: Holotype, allotype, and paratypes in the Departamento de
Parasitologia, Facultad de Microbiologia, Universidad de Costa Rica; 4 paratypes in the Museo de
Insectos, Universidad de Costa Rica.

Discussion

The characters that separate one species from another, in th&ig&gogsrpus are generally given

by the length and width of the postdorsal plate, shape and length of the female tubular sperm duct,
and different structures related to the male genital opening (Fain 1979). Although the qualitative

differences between some of the species may be difficult to establish within females, the specific
characters are much more evident in the males.

L. capucinusandL. costaricensigliffer greatly from othet.istrocarpusspecies, except for the
females, which may initially resemble. cebi or L. saimirii, although the males are readily
distinguished (see remarks for each species). Some of the most evident reasons for their
differentiation are: both have a postdorsal plate which is longer than wide (approximately as long as
wide inL. surinamensisind the only known females lof hapale), but different in shape and much
shorter than irL. alouattae females have a conical sperm duct (not well developed or abdent in
anurus sinusoidal inL. casgrovei and evidently not conical ih. lagothriX) and lack the spines
found in the only known females bf spinifer

L. capucinusand L. costaricensisdiffer from each other in quantitative and qualitative
characters. In females, the main difference is in the shape of the sperm duct, which is conical in both
species but shorter, wider, and more sclerotized in the former (Figs. 3B and 4B). In males, there are
many different characters such as the sclerotized pregenital transversal band pkesapuicinus
the shape of the pregenital sclerite (Figs. 1B, 2A, and 4A ), and the projection of the coxal sclerite
which extends through more than half of the opisthosorhadapucinugFigs. 2B and 4A).
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The description of these two species from different hosts and geographical areas than those
described by Fain suggests that this group may be diverse, and this diversity could be due to a strong
specificity in the host-mite relationship.

Acknowledgements

We are thankful to Rénald Sanchez and Gustavo Gutiérrez, Escuela de Biologia; and Misael
Chinchilla, Facultad de Microbiologia, Universidad de Costa Rica, for capturing the monkeys and

collecting the hair samples; to Mario Vargas, Facultad de Microbiologia and Hugo Aguilar, Museo

de Entomologia, Universidad de Costa Rica, for their critical reviews and helpful suggestions. This
work was supported by the Vicerrectoria de Investigacién and the Centro de Investigacion en
Enfermedades Tropicales, Facultad de Microbiologia, Universidad de Costa Rica, projects # 111-A-
015 and 803-A1-745, respectively.

References

Fain, A. (1967) Diagnoses d'acariens sarcoptiformes nouveRaxue de Zoologie et de Botanique Afric-
aines,LXXV (3-4), 378-382.

Fain, A. (1972) Nouveaux acariens parasites (Sarcoptiformes et TrombidifoBuls)in et Annales de la
Societe Royale Belge d'Entomolodi68, 242—-252.

Fain, A. (1979) Les listrophorides d’Amerique neotropicale (Acarina: Astigmates) Il. Famille Atopomelidae
Bulletin de I'Institut Royal des Sciences Naturelles de Belgique Entomofigi&;-158.

Troyo, A., Solano, M. E., Calderén-Arguedas, O., Chinchilla, M., Sanchez R. & Gutiérrez-Espeleta, G. A.
(2002) Fur miteListrocarpus alouattad-ain (Acari: Atopomelidae) frorAlouatta palliataGray (Pri-
mates: Cebidae) in Costa Ritaternational Journal of Acarology8 (3), 251-255.

Accepted: 22 December 2003
Published: 23 February 2004

Full text of this paper is available online free of charge from:
http://www.nhm.ac.uk/hosted_sites/acarology/saas/saasp.html

8 SYSTEMATIC & APPLIED ACAROLOGY SPECIAL PUBLICATIONS (2004) 18



