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ABSTRACT.

A new genus Otorhinophila, is proposed to include four species, three of them new.
The species are : Otorhinophila intrasola sp. n. (type species), intranasal, type host Perognathus art~ts, other hosts Perognatlms baileyi, P. goldmani, P. intermedius, P. penicillatus,
P. pernix and Liomys pictus, type locality, 8 miles SSE Alamos, Sonora, Mexico, range
from northern Sinaloa to northwestern Sonora, Mexico; Otorhinophila sinaloae, sp. n.,
intranasal, type host Perognathus pernix, other hosts Perognathus artus and Liomys picltts,
type locality, 55 miles N Mazatlan, Sinaloa, Mexico, range in central Sinaloa, Mexico ;
Otorhinophila parvisola sp. n., type host Onychomys torrid~ts, other hosts Perognatlms
(3 species), Dipodomys meniami, Citellus tereticaudus, Neotoma albigula and N. lepida,
type locality, 9 miles NW Guaymas, Sonora, Mexico, range from Guaymas, central Sonora,
northward through southern Arizona, southern California and northeastern Baja California Norte, Mexico ; Otorhinophila sola (Gould), hosts Perognathus penicillat~ts and
Neotoma lepida, range from northeastern Baja California Norte northward to southeastern
California and southern Nevada. The larval and nymphal stages of each species are
described and figured, and keys are provided. The distributions of the four species are
illustrated.

INTRODUCTION
From rg6o through August 1965, approximately 5000 small mammals from
western North America were examined for chiggers. The nasal passages of more
than 3500 of these mammals also were examined for chiggers, after the discovery
in December, 1961, of intranasal chiggers in rodents from California (Loo MIS, 1963).
Among the many chiggers recoverecl were four closely relatecl species, two from the
I. Studies upon which this paper is based were supported by a United States Public Health
Service Research Grant, Al··3407, from the National Institute of Allergy and Infectious Diseases.
Contribution from the Department of Biology, California State College at Long Beach.
z. Present address, Department of Entomology, The University of Kansas, Lawrence,
Kansas.
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nasal passages and two from the ears of rodents. One species is Trombic~ûa sola
Gould (rg56), whereas the other three species are new. Although these species
seem to be related to species in named genera, including Euschoengastoides Loomis,
differences in several characteristics necessitate the proposal of a new genus Otorhinophila. The genus is defined on the basis of characteristics exhibited by the
larvae and correlated nymphs of all four species. The numerous recoveries of larvae
provide information on the host preference, geographie distribution, and seasonal
occurrence.
lVIATERIALS AND 1\!ETHODS
The majority of the mammalian hosts were obtained by means of kill or live
traps, although sorne were shot, caught by hand, or were found dead on the road.
Each mammal was assigned a field nurnber and all pertinent data including the
exact locality, date of collecting, collector, and identification of the mammal were
recorded. Each dead specimen was placed in a plastic bag and if not studied
immediately, it was kept under refrigeration or preserved in 75 per cent ethyl
alcohol until it could be examined for ectoparasites.
Several methods were used to recover larval chiggers. The host was inspected
carefully with a dissecting microscope, and ectoparasitic trombiculids were removed
with a small brush and fine needle. The intranasal species were found by cutting
and lifting up the nasal boues, by flushing out the nasal passages with water
(YuNIŒR, rg6r), or by pulling out the nasal mucosa for examination as the skin
is separated from the skull.
The numbers, sites of recovery, color, and size of the larvae were recorded along
with other data. lVIost of these chiggers were preserved and stored in 75 per cent
ethyl alcohol. Representatives of each kind of larva were mounted for identification.
vVhenever possible, well-engorged larvae vvere kept alive for rearing. Usually
a single larva was placed in a small culture vial nearly filled with a hardened mixture
of activated charcoal and plaster of Paris (\VHARTON, 1946). Upon emergence of
a nymph the larval pelt was searched for and, if found, was mounted for identification. After 24 hours the nymph was preserved in 75 per cent ethyl alcohol.
The preserved nymphs were usually cleared in warm lactophenol for approximately
24 hours before mounting. Both larvae and nymphs were mounted in polyvinyl
alcohol lactophenol.
The nymphs were fed freshly laid collembolan eggs and upon emergence of
adults, nymphal pelts were recovered and prepared in the same way as larval pelts.
All 15 nymphs listed below were reared by one of us (W JW).
A phase contrast microscope was used to study the larvae and nymphs, and all
drawings were made with the aid of a drawing tube.
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AcCOUNTS OF THE TAXA
The terminology used below usually follows WHARTON, et al. (1951) for the
larvae, and CROSSLEY (r96o) for the nymphs. All measurements are in microns.
The description of each species is based upon the holotype, supplemented by additional information from the paratypes and referred specimens. Each nymph
described below was identified by means of its recovered larval pelt. The characteristics of the larvae and nymphs shared by all four members of the genus are listed
in the description of the genus. These characteristics usually are not repeated
in the description of each species. The specimens listed below are in the collection
of The Chigger Research Laboratory, Department of Biology, California State
College at Long Beach, with the exception of four larvae : the holotype of O. sola,
United States National Museum (USNM); one at Brigham Young University
(BYU); and two at the Rocky Mountain Laboratory (RML). The holotype and
one paratype of each species will be deposited in the collection of the Rocky

-155JVIountain Laboratory, Hamilton, Montana and one paratype of each new species
will be deposited in the following collections : United States National Museum;
Snow Entomological Museum, The University of Kansas; The Hooper Foundation,
University of California Medical Center, San Francisco ; Los Angeles County
Museum of Natural History; Brigham Young University; Dr. Anita Hoffmann,
·Mexico, D. F. ; Institute of Acarology, Ohio State University; and to other appropriate institutions and individuals.

Otorhinophila gm . n.

Type species. - Otorhinophila intrasola sp. n.
RejeJTed species. - Trombicula sola Gould, O. sinaloae sp. n. and O. parvisola sp. n.
Diagnosis. - LARVA. Differs from all other genera in the subfamily Trombiculinae in having the following combination of characters : sensilla fiagelliform
with numerous branches and barbs ; palpal tarsus with 5 branched setae ; tibial
claw trifurcate ; cheliceral blade with tricuspid cap and prominent ventral tooth ;
legs I, II, and III each with r genuala; and leg III coxa with 3 setae and without
tibiala and mastisetae. Seemingly closely related to Euschoengastoides Loomis,
but differing from it in having genuala II and III (absent in Euschoengastoides),
coxa III multisetose, usually with 3 setae (usually r seta in E~tschoengastoides)
and lacking tibiala III (usually present in Euschoengastoides) ; and to Pseudoschoengastia Lipovsky but differing from it in having fiagelliform sensilla (clavate
to capitate in Pse~tdoschoengastia), and lacking setae between coxae II and III
(present in Pseudoschoengastia).

NY!VIPH. Similar to Ettschoengastoides, Pseudoschoengastia and Gahrliepia
vVomersley in having the hypostome short, blunt, with at least 20 short apical
nude or nearly nude setae (usually a few more in Otorhinophila), pharynx with
reticulate pattern, sensillary area with basal plate of well-separated halves ; differing
from Euschoengastoides in having a smooth tectal margin (margin with serrations
in Euschoengastoides) ; and from Ettschoengastoides and Pse~tdoschoengastia in having
sensillary area narrow, ASLJSB, 2.0-3.0 (sensillary area wide, ASL/SB, r.z-1.3 in
Euschoengastoides and r. 7 in Pse~tdoschoengas#a), ventral apodeme of basal plate
present and conspicuous (seemingly absent in Euschoengastoides and Pseudoschoengastia) ; and from Gahrliepia in having r tectal seta (absent in Gahrliepia, and
tarsus I without dorsoapical stumplike process (present in Gahrliepia).
Description. - LARVA. Scutum roughly rectangular, AvV less than PW, sensillary bases anterior to level of bases of PL's, sensilla fiagelliform with distal
two-thirds branched and proximal one-third with small barbs, AL's shorter than
PL'S; tibial claw trifurcate, with prominent axial prong and 2 accessory prongs,
palpai tarsus with 5 branched setae and tarsala, cheliceral blade with tricuspid
·cap and prominent ventral tooth, cheliceral base and capitular sternum moderately
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resembling scutal setae; leg segments 7-7-7 ; leg I coxa, trochanter, and basifemur
each with r branched seta, telofemur with 5 branched setae, genu with 4 branched
setae, acuminate dorsal genuala and thick bladelike dorsal microgenuala, tibia
with 8 branched setae, 2 short striated dorsal tibialae and short dorsal microtibiala,
tarsus with 21 branched setae, tarsala, microtarsala, subterminala, and pretarsala ;
leg II coxa and trochanter each with r branched seta, basifemur with 2 branched
setae, telofemur with 4 branched setae, genu with 3 branched setae and acuminate
dorsal genuala, tibia with 6 branched setae and 2 short striated dorsal tibialae,
tarsus with 15 branched setae, tarsala, microtarsala, and pretarsala ; leg III coxa
with 2-4 (usually 3) branched setae, trochanter with I branched seta, basifemur
with 2 branched setae, telofemur with 3 branched setae, genu with 3 branched
setae and acuminate dorsal genuala, tibia with 6 branched setae (tibiala lacking),
tarsus with 15 branched setae and without mastisetae. All legs with segments
punctate and ending in two stout claws without tenent hairs, and long slender
empodium.
NYMPH. Body, size medium to large (length 6oo to rooo) ; body setae branched,
not expanded, tips ending in 2-4 short attenuated branches ; eyes absent. Sternal
plate roughly pentagonal, closed behind. Tectum moderate in size, hyaline, without
serrations on margin, with r tectal seta. Crista narrow but not rodlike. Two
pairs parascutal setae adjacent to crista. Sensillary area narrow, mean ratio
ASL/SB, 2.0-3.0, with sensillary bases placed well lateral and slightly anterior;
bulla roughly triangular, moderate in size ; ridges present ; apodeme present and
conspicuous; basal plate of well-separated halves; sensillary area without branched
setae. Sensilla flagelliform with few branches to slightly expanded with numerous
branches. Hypostome short, blunt with 20-30 short apical nude or nearly nude
setae arranged in 2 rows, and 6-8 ventral branched setae. Pharynx with reticulate
pattern. Basis capituli short, broad. Palpal trochanter not elongated; palpus
stout, not unusually large; distal portion of tibia not elongated, claw only slightly
recurved, moderate in size, 2 accessory claws present ; tarsus with 8 branched setae,
2 apical nude setae and tarsala. Cheliceral base slightly elongate; cheliceral blade
shearlike. Precoxal plates absent. Tarsus I slightly elongated, vvithout dorsoapical stumplike process, claws undivided.
Geographical distrib~ttion.- Known from the deserts and thorn forests of western
North America, from the states of Sinaloa, Sonora, andBaja California Norte, Mexico,
northward into southern Arizona, southeastern California, and southern Nevada.
Seasonal

occ~trrence.

-
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Otorhinophila intrasola sp. n.

(Figures I, 5N-S, 6] and 7)
Types. - Larvae, holotype and 53 paratypes as follows : Holotype and 6 paratypes from 8 miles south-southeast of Alamos (Rio Cuchujaqui), Sonora, Mexico,
from the nasal passages of a Narrow-skulled Pocket Mouse, Perognath~ts arttts
Osgood, field number WJW630410-I, trapped ro April 1963 by ·william J. WRENN ;
47 paratopotypes also from Perognathus artus, ro April 1963 (r9), 24 July 1960 (9),
and 17 April 1962 (19 larvae).
Diagnosis. - LARVA. Differing from other species in the genus in having axial
and accessory prongs of tibial claw strongly recurved (straight in other species),
and fewer branches on scutal, palpai, galeal, body and leg setae.

NYMPH. Differs from O. parvisola sp. n. in having TL longer, mean 95·3 (85.3 for
O. parvisola), BL longer, mean 65.6 (58 for O. parvisola), and from O. sinaloae in
having body longer, 775-964 (670 in O. sinaloae).
Description. - LARVA (Fig. r).
listed in parentheses).

Holotype (with differences among paratypes

Body : Slightly engorged, 150 by 265, color in life white ; eyes zjz, anterior
slightly larger, ocular plate obscure, color in life red.
Dorsal setal formula z-6-6-6-6-4-2, total 32 ; humeral seta 31, seta of first posthumeral row 24, posterior dorsal seta measuring 22.
Ventral setal formula 2-2+36, total 40; first sternal seta 24, posterior ventral
seta measuring 23.
Scutum : Shape roughly rectangular with flared posterolateral margins, moderately punctate; sensilla flagelliform, with I5-I8 branches on distal two-thirds, proximal one-third with small barbs. Scutal measurements of holotype (means and
extremes of rz paratypes in parentheses) : AW, 41 (4r.8, 39-43) ; PW, 53 (55, 52-60) ;
SB, 22 (zz.r, 22-23) ; ASB, zr (zr.z, zo-zz) ; P3B, r6 (r6, 15-17) ; AP, 26 (25, 23-28) ;
AM, r8 (r7.8, r6-zr); AL, 19 (r8.3, 17-19) ; PL, 25 (25.5, 24-27); S, 47 (46.7, 46-48).
Scutal measurements for selected specimens from throughout the range with mean,
±SE, extremes (in parentheses), and number of specimens measured : AW, 40.8,
± .23 (36-45), 68; PvV, 55, ±.3o (5o-6o), 67; SB, zz.6, ±.r5 (r9-25), 69; ASB, zr.r,
±.13 (19-23), 69; PSB, r6.z, ±.13 (r4-r8), 69; AP, 25.6, ±.19 (23-30), 69; AM,
r6.7, ±.19 (r4-2o), 6o; AL, r6.9, ± .25 (13-20), 65; PL, 25.6, ±.zr (22-29), 69;
S, 45.5, ±.22 (42-48), 6r.
Gnathosoma : Galeal seta, left nude, right forked (of 74 setae, 69 percent nude,
19 percent forked, and 12 percent with 3-5 branches). Palpai formula NjNjBFF;
palpai tarsus with 5 moderately branched setae and tarsala (5 !L) ; tibial claw trifurcate with axial and accessory prongs strongly recurved.
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Legs (measurements and differences from other species) : Leg I with tarsala r6 fl(r6.8, r6-r8) ; leg II with tarsala 21 IL (21.3, 21-22) ; leg III with 3 branched setae
on coxa. Leg index (length of leg from coxa to tip of tarsus excluding claws) of
holotype (with means and extremes of 6 paratypes in parentheses) : I, 221 (202,
r88-216); II, 179 (r76, r68-r85); III, zog (204, rgo-2rg); T, 6og (587, 56r-6rg).
(Figs 5N-S, 6]). Based on 7 specimens unless otherwise noted. The
measurements listed below include the mean (with the extremes in parentheses).
Similar to other species except as follows :
NYMPH

Body : About goo long, color white. Posterior body setae short, length 14-15,
ending in z-4 short attenuated branches. Sternum with 6.8 (5-8) setae (5 specimens). Measurements of tarsus I (6 specimens) : TL, 95·3 (8o-rog) ; TH, 42.7
(42-45); TL jTH, 2.2 (r.g-2-4).
Scutum : Tectal seta short with few branches. Sensilla with distal two-thirds
slightly expanded, with numerous small branches, proximal one-third with small
barbs. Scutal measurements : ASL, 53·7 (45-58) ; SB, 19.4 (r8-2r) ; TS, ro.6
(g-r2) ; S (6 specimens), 54 (47-59); ASLjSB, z.8 (2-4-3.0).
Gnathosoma : Hypostome with 26 nude or nearly nude apical setae. Pharynx
with reticulate pattern covering about two-thirds its width. Cheliceral blade with
9-rr small teeth. Cheliceral measurements : EL, 65 .6 (62-69) ; EH, 26.7 (24-28) ;
CL, 31.4 (29-35); BLjBH, 2.5 (2.3-2.7); BLJCL, 2.1 (2 .0-2.2). Palps punctate,
stout, moderate in size ; accessory claws thin, dorsal tibiaÏ setae large ; tarsala
(4 specimens), 7· Setal counts (6 specimens) : femur, 6-4 (6-7); genu, 8.3 (7-ro) ;
tibia, s.r (5-6) ; tarsus (4 specimens), 8.

Taxonomie remarhs. - Larvae of O. intrasola from other localities agree vvith
the type series in all important characters. Hovvever, they seem to exhibit a
slight clinal variation from south to north in having a decrease in the average
size of the scutum, a decrease in the number of branches on the setae and an
increase in the average length of tarsala II. The recurved condition of the axial
and accessory prongs of the palpal claw remains constant throughout the range
of the species. The number of setae on coxa III (based on rr8 counts) are : 5 per
cent with two setae, 86 per cent with three setae, and 9 per cent with four setae.
The means (extremes in parentheses) of the leg indices for 27 specimens from
throughout the range are : I, 215 (191-232); II, r83 (r6r-r98); III, 215 (r88-232) ;
T, 6I3 (547-654).
FIG. I. - Otorhinophila intrasola . Larva.
Numbers adjacent to the nude setae represent measurements in microns. A. Scutum and
eyés. B. Dorsal aspect of gnathosoma. C. Ventral a:;pect of palpal tibia and tarsus .
D. Posterior body seta . E . First sternal seta. F. Leg. I. G. Leg II. H . Leg III , ail
showing specialized nude stae. J. Coxa III, showing variations in number and position
of branched setae.
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Ecological notes. - Ail but one of the larvae were recovered from the nasal
passages of heteromyid rodents. This single specimen was recovered from the nasal
passage of the cricetid mouse, Peromyscus eremic~ts. Other known hosts include :
Perognathus artus, P. goldmani, P. intermedius, P. penicillat~ts, P. pernix, and
Liomys pictus. Larval O. intrasola and O. parvisola sp. n. were found together
on two indivisuals of Perognatlnts peniciUattts from near Guaymas, and on one
P. intermedi-us from 0.5 miles west of Tajitos, Sonora, Mexico. Of 51 Perognatltus
artus examined from the type locality, 10 were found to harbor O. intrasola, and
the number of larvae recovered varied from 1 to 34 with an average of 10 for each
parasitized mouse. The maximum number of 50 larvae was recovered from one
Liomys pict~ts taken in July, 12 miles northeast of El Fuerte, Sinaloa.
The larvae of 0. intrasola were found in the anterior portions of the nasal passages
and they were seen to move freely in the nasal mucous. In addition, they were
not attached, and stylostomes were not seen.
AUDY and NADCHATRA!\1 (1957: 227) inferred that intranasal larvae remain
in the nasal passages of their hosts for long periods of time, and HARRISON (195T391)
observed three larvae of Doloisia intermedia (Audy and N adchatram) leaving two
wild rats at intervals of 9, II, and 14 days. Four larvae of O. intrasola were recovered from the nasal passages of Perognathus art~ts 26 days after capture.
The nymphs of 0. intrasola were active in the cultures and they fed successfully
·On freshly laid collembolan eggs. Adults have been reared, but no eggs were
observed.
Geographù;al distribution. - Known only from northwestern Mexico, from
northern Sinaloa, northward to northwestern Sonora.
Seasonal occurrence. - Larvae have been found in the months of April, June,
August, and December. Since these were the only months (except March) in which
mammals were obtained from the known range of O. intrasola, it seems reasonable
to assume that more collecting vvill demonstrate their presence throughout the
year.
Specimens exa·mined. - Total, 516 larvae and 7 nymphs : MEXICO. SINALOA :
4.7-7 mi. SW San Blas, II July 1962, Perognathus pernix (48) ; 17 mi. NW San
Blas, 8 April 1963, Perognathus arttts (1) ; 2.1 mi. NE El Fuerte, 26 Aug. 1964,
Perognath~ts goldmani (1) ; 12 mi. NE El Fuerte, II July 1962, Perognathus pernix
(68), Liomys pictus (13.). SONORA: 60.7 mi. S Navojoa, 24 Dec. 1962, Perognathus
goldmani (46) ; 8 mi. SSE Alamos (Rio Cuchujaqui), Perognathus artus, 24 July 1960
(19 paratypes), 17 April 1962 (19 paratypes), 10 April 1963 (holotype, 25 paratypes
and 2 nymphs), Peromysmts eremicus, 10 April 1963 (1), Perognathus pernix, 18 July
1965 (1), 6 Aug. 1964, Liomys pictus (1) ; 2-4 mi. SSE Alamos, Perognathus gotdmani,
22-23 July 1960 (56), 19 July 1965 (4) ; La Aduana, 17 July 1965, Perognatluts
goldmani (II), Perognatlnts pernix (13) ; 14.4 mi. W Alamos, 17 April 1962, Perognathus goldmani (4) ; 14.2 mi. W Minas Nuevas, 7 Aug. 1964, Perognathus pernix
(7) ; 14-4 mi. E Navojoa, 17 April 1962, Perognath~ts goldmani (7) ; 10 mi. E Navojoa,
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7 Aug. 1964, Perognathus pernix (rr) ; ro mi. ENE Navojoa (Tierra Blanca),
19 April rg62, Perognathus goldmani (4) ; 4 mi. N Navojoa, 3 Dec. 1964, Perognathus
goldmani (r2), Perognathus pernix (9) ; g-rr mi. NW Guaymas (near Bahia San
Carlos), Perognathus peniàllatus, 26 March rg6r (r7), 26 June rg62 (35 and
5 nymphs), I I April 1963 (8) ; 6 mi. S Hermosillo, 2 Dec. 1964, Perognathtts penicillatus (5); near El Novillo Dam, So mi. E, 7 mi. S Hermosillo, 13 July rg65,
Perognathus goldmani (43), Perognathus pernix (5) ; 13.2 mi. E Carbo, I I Aug. 1964,
Perognathus bailey1: (7) ; 0.5 mi. W Tajitos, r J uly 1965, Perognathus interrnedius (23).

Otorhinophila sinaloae sp. n.

(Figures

2,

6A-F, K and 7)

Types. - Larvae, holotype and Sr paratypes as follows : Holotype and 15 paratopotypes from 55 miles north of Mazatlan (Rio Piaxtla), Sinaloa, Mexico, from the
nasal passages of a Sinaloan Pocket Mouse, Perognathus pernix J. A. Allen, field
number RBL62rzr7-I5, trapped 17 December rg6z by Alan R. HARDY and Gerald
R. NüüNAN; and, 66 paratotpotypes, same host species and date.
Diagnosis. - LARVA. Differing from O. sola and O. parvisola sp. n. in having
scutum smaller, PW, mean 56.6 (71 for O. sola, 6r.8 for O. parvisola), and an intranasal parasitope; from O. intrasola in having axial and accessory prongs of palpai
claw straight (strongly recurved in O. parvisola), and more branches on galeal
seta and setae of palpai femur and genu (usually nude or forked in O. intrasola).

NYMPH. Similar to O. parvisola and O. intrasola, but differing from O. parvisola
in having TL longer, mean g8 (85.3 in O. parvisola), BL longer, mean 64 (58 in
O. parvisola), ASL longer, mean 52.5 (48 in O. parvisola), and diffcring from O. intrasola in having body length smaller, 670 (775 to 964, 3 nymphs).
Description. parentheses).

LARVA.

Holotype (with differences among paratypes listed in

Body : Fully engorged, 412 by Sn, color in life white; eyes 2/2, anterior larger,
ocular plate lacking, color in life red.
Dorsal setal formula 2-6-6-6-6-4-2, total 32 ; humeral seta 32, seta of first posthumeral row 24, posterior dorsal seta measuring 22.
Ventral setal formula z-z+4o, total 44; first sternal seta 25, posterior ventral
seta measuring zz.
Scutum: Shape roughly rectangular with flared posterolateral margins, modera tely punctate, sensilla flagelliform with 13 to 14 branches on distal two-thirds, proximal one-third with small barbs.
Scutal measurements of holotype (with means and extremes of 14 paratypes
in parentheses) : AW, 43 (40.6, 39-44) ; PW, 59 (56.6, 53-60) ; SB, 28 (25.3, 24-28) ;
ASB, zr (zo.g, 20-24) ; PSB, 17 (r6.8, r5-r8) ; AP, 29 (27.6, 26-30) ; AM, 17 (17-21) ;
Acarologia, t. lX, fasc. x, I96'l.

II

-162AL, 21 (19.6, 19-21), PL, 26 (25.6, 25-26) ; S, 46 (43.8, 41-46). Scutal measurements
for 18 selected specimens examined from throughout the range with means, ±SE and
extremes (in parentheses) : AW, 40.9, ±·35 (39-44) ; PW, 56.3, ±42 (53-60) ;
SB, 24.9, ±.26 (23-28); ASB, 21.1, ±.23 (20-24); PSB, 16.8, ±.2o (15-18); AP, 27.4,
±.27 (26-30); AM, 18.5, ±.32 (17-21); AL, 19.5, ±.2o (18-21); PL, 25.9, ±.30
(24-29) ; S, 43.5, ±-43 (40-46).
Gnathosoma: Galeal set a with 4-5 branches (4.3, 3-6). Palpal formula B/B/BBB ;
palpai tarsus with 5 branched setae and tarsala (5 p.) ; tibial claw trifurcate with
axial and accessory prongs straight.
Legs (measurements and differences) : Leg I with tarsala 16 (15.8, 15-16) ; leg II
with tarsala 19 (19-4, 19-20), leg III with 3 (3-4) branched setae on coxa. Leg
index of holotype (with means and extremes of 4 paratypes in parentheses) : I, 226
(216, 213-219); II, 190 (183, 176-190); III, zz6 (221, 212-237) ; T, 642 (6zo, 6o6-631).
NYMPH (Figs 6A-F, K). Based on 2 specimens unless otherwise noted.
Resembling other species except as follows :

Body : Length approximately 670 and 640, color white. Posterior body setae
short, length, 13-14, ending in 4 short branches. Sternum with 7, ? setae. Measurements of tarsus I : TL, 96, 98 ; TH, 41, 44 ; TLJTH, 2.3, 2.24.
Scutum : Tectal seta short with few branches. Sensilla with distal two-thirds
slightly expanded, with numerous small branches, proximal one-thircl with small
barbs. Scutal measurements : ASL, 52, 53 ; SB, 19, 20; TS, 13, 12 ; S, 56, 58 ;
ASLJSB, 2.7, 2.7.
Gnathosoma : Hypostome with 24 nude or nearly nucle apical setae. Cheliceral blade with 9-II small teeth. Cheliceral measurements : BL, 63, 65 ; BH, 29,
28; CL, 29, 31; BL;BH, 2.2, 2.3 ; BLJCL, 2.2, 2.r. Palpai tarsala 7, 7· Setal
counts : femur 6-7, 7-7 ; genu, 7-8, 7-8 ; tibia 5-5, 5-5 ; tarsus 8-8, 8-8.
Taxonomie remarl~s. - Larvae of O. sinaloae examinee! from other localities
agree with the type series in ail characters. Of 36 coxae III examinee!, 97 per cent
had three setae, while only 3 per cent hacl four setae. The means (extremes in
parentheses) of the leg indices for 9 specimens from throughout the range are :
I, 215 (197-226); II, 184 (176-193); III, 212 (209-237) ; T, 619 (581-642).
Ecological notes. - This species was found in the anterior portions of the nasal
passages of heteromyid rodents. The larvae were not attachee! and no stylostomes
were observed. Of 38 Perognathtts pernix examined from the localities below,
FIG.

2. -

Otorhinophila sinaloae. Larva.

Numbers adjacent to the nude setae represent measurements in microns. A. Scutum and
eyes. B . Dorsal aspect of gnathosoma. C. Ventral aspect of palpa! tibia and tarsus.
D. Posterior body seta. E. First sternal seta. F. Leg I. G. Leg II. H. Leg III, al!
showing specialized nude setae. J. Coxa III, showing variations in number and position
of branched setae.
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II harbored O. sinaloae and the number of larvae varied from r to 30, average II.
Two of 13 Liomys pictus had 4 and 26 larvae.
Geographical distrib~ttion. - Known only from the Tropical Thorn Forest in
central coastal Sinaloa, Mexico.
Seasonal occurrence. - The incidence of this species in the three known host
species was 6 percent in June, 13 percent in August, and 44 percent in December,
and it is reasonable to assume that it occurs in the nasal passages throughout
the year.
Specimens examined. - Total, 105 larvae and 2 nymphs :
MEXICO . SINALOA : 55 mi. N. lVIazatlan (Rio Piaxtla), Perognathus pernix,
17 Dec. 1962 (holotype and Sr paratypes), 29 June 1962 (II); I4 mi. NW Culiacan,
Liomys pictus, 9 Aug. 1963 (4), 2 Aug. 1964 (5 and 2 nymphs) ; 8.3 mi. NW, 0.5 mi. N
Guamuchil, Perognath'Us art'Us, 5 Aug. 1964 (3).
Otorhinophila parvisola sp. n.
(Figures 3, 5G-M, 6H and 7)

Types.- Larvae, holotype and 78 paratypes as follows : Holotype and 19 paratypes from 9 miles northwest of Guaymas (near Bahia San Carlos), Sonora, Mexico,
from deep in the ears of a Southern Grasshopper Mouse, Onychomys torridus (Coues),
field number RBL6oo7o6-6, trapped 6 July 1960, by Richard B. LOOi\'liS ; 59 paratopotypes taken 26 June 1962, from Perognath~ts penicillahts (39) and Dipodomys
merriami (20 larvae).
Diagnosis.- LARVA. Differing from O. sola in having tarsala II shorter, r8-r9,
mean r8.9 (21-26, mean 23 .8 for O. sola), tibialae II not in tandem (tibialae II
in tandem in O. sola) ; from O. sinaloae in having scutal plate longer, mean of AVv, 54
(41 for O. sinaloae), scutal setae longer, PL, 31-36, mean 34·5 (25-26, mean 25.6
for O. sinaloae), tarsala I shorter, 12-13, mean 12.1 (r5-r6, mean 15.8 for O. sinaloae) ;
and from O. intrasola in having axial and accessory prongs of palpai claw straight
(strongly recurved in O. intrasola).
NYMPH. Smaller in size than other known nymphs in the gem1s with mean ASL,
48 (63.3 for sola, 53 ·7 for O. intrasola, 52.5 for O. sù~aloae).

Description. - LARVA (Fig. 3).
listed in parentheses).

Holotype (with differences among paratypes

FrG. 3· - Otorhinophila parvisola. Larva.
Numbers adjacent to th(' nude setae represent measurements in microns. A . Scutum and
eyes . B . Dorsal aspect of gna'hosoma . C. Ventral aspect of palpal tibia and tarsus.
D . Po5terior body seta. E. First sternal seta. F . Leg I. G. Leg II. Leg III, all
showing specialized nu de SL tae . J. Coxa III, showing variations in number and position
of branched setae.
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Body : Slightly engorged, 225 by 367, color in life white; eyes 2j2, anterior
slightly larger, ocular plate seemingly present, color in life red.
Dorsal setal formula 2-6-6-6-6-2-6-2 . total 36 ; humeral seta 35, seta of first
posthumeral row 29, posterior dorsal seta Iheasuring 24.
Ventral setal formula 2-2+41, total 45 ; first sternal seta 24, posterior ventral
seta measuring 24.
Scutum : Shape roughly rectangular with flared posterolateral margins, moderately punctate, sensilla flagelliform with IJ-2I branches on distal two-thirds, short
barbs on proximal one-third.
Scutal measurements of holotype (with means and extremes of 19 paratypes
in parentheses) : AW, 54 (5r.9, 50-55) ; PW, 65 (6r.8, 58-65) ; SB, 29 (28.6, 26-31) ;
ASB, 22 (22.1, 21-24) ; PSB, r8 (17-4, 15-19) ; AP, 29 (28.5, 26-30) ; AM, 22 (2r.3,
19-24); AL, 24 (23.5, 21-25) ; PL, 35 (34.5, 31-36); S, 49 (46.2, 42-49). Scutal
measurements for selected specimens from throughout the range with mean ±SE,
extremes (in parentheses), and number of specimens measured : AW, 53.9, ± ·33
(48-6r), 92; PW, 63, ±-33 (56-72), 96; SB, 29.9, ±.26 (25-36), 99; ASB, 23.2,
±.IJ !21-28), 98; PSB, I7.7, ±.IJ (15-22), 98; AP, 28.8, ± .IJ (25-32), roo; AM,
23.3, . ±.JO (rg-28), 59; AL, 23.8, ±-I5 (20-28), 89; PL, 34.8, ±.rg (30-39), 86;
S, 49.8, ±.38 (42-56), 8r.
Gnathosoma : Galeal seta with 9 branches. Palpai formula BJBJBBB; palpai
tarsus with 5 branched setae and tarsala (4) ; tibial claw trifurcate with axial and
accessory prongs straight.
Legs (measurements and differences) : Leg I with tarsala 12 (12.1, 12-13) ;
leg II with tarsala 19 (r8.g, r8-r9) ; leg III with 3 (2-4) branched setae on coxa.
Leg index of holotype (with means and extremes of 9 paratypes in parentheses) :
I, 218 (224, 206-238) ; II, r8g (187, I78-194) ; III, 225 (2r8, 213-231) ; T, 632
(628, 597-637) ·
(Figs 5G-M, 6H). Based on 3 specimens unless otherwise noted.
Similar to other species except as follows : ·
NvMPH

Body : Smaller, about 6oo long. Posterior body setae length 12-15 . Sternum
with 5-8 setae. Measurements of tarsus I : TL, 85.3 (78-90) ; TH, 40.6 (39-42) ;
TLJTH, 2.1 (2.0-2.2).
Scutum : Smaller. Sensilla shorter, distal two-thirds slightly expanded, with
numerous short, stout branches and proximal one-third with small barbs. Scutal
measurements : ASL, 48 (44-51) ; SB, r8.7 (17-20) ; TS, II (2 specimens) ; S, 54
(2 specimens) ; ASLJSB, 2.6.
Gnathosoma : Hypostome with 22-24 nude or nearly nude apical setae. Cheliceral blade with 9-II teeth. Cheliceral measurements : BL, 58 (54-62) ; BH, 26.7
(24-29) ; CL, 27.7 (25-29) ; BLJBH, 2.2 (2.1-2.3) ; BLJCL, 2.1 (2.0-2.2). Palpai
tarsala length, 5-6. Setal counts (2 specimens) : femur, 5·9 (5-7) ; genu, 6 (5-8) ;
tibia, 4·9 (4-5) ; tarsus, 8.

-167Taxonomie remarks. - Larvae of O. parvisola examined from other localities
agree with the type series except for 25 specimens from 3 miles north of Puertecitos,
Baja California Norte. This is approximately 2.5 miles north of the locality where
O. sola and other O. parvisola have been found on the same host. These 25 specimens
have certain structures which were larger than those of the type series. For
example, the means and ±SE of the AW of the type series and of this series are
51.9 ±.32 and 58.2 ±-37, respectively; and the means and ±SE of tarsala I are
I2.I ±.07 and 14.9 ±.II, respectively. However, this population agrees with the
type series in other characters.
The number of setae on coxa III (r96 counts) is: 2 percent with two setae, 84 per
cent with three setae, and I4 percent with four setae. The means (with extremes
in parentheses) of leg indices for 32 specimens from throughout the range are :
I, 230 (206-244) ; II , 194 (171-209) ; III, 228 (208-246) ; T, 649 (595-708).
Ecological notes. -In California, O. parvisola has been found almost exclusively
on Neotoma lepida. Ten of 48 wood rats examined from localities where O. parvisola
has been taken were parasitized by this chigger. In addition, larvae were found
on 2 Perognathus formosus. Other mammals examined from the same localities
were not found to be parasitized by this trombiculid. Both 0. parvisola and 0. sola
were recovered from deep in the ears of the same individual of N eotoma lepida
from Lost Palms Canyon in Joshua Tree National Monument.
In Baja California Norte, O. parvisola was found on II of I5 Perognathus formosus
from near Puertecitos. Also, O. sola and O. parvisola were found together on the
same individual of P erognathus penicillatus, taken in December.
In Sonora, 0. parvisola has been found on more kinds of hosts and has been
taken twice from Perognath~ts penicillat~ts and once from P. intermedius that also
harbored O. intrasola.
Mold seemed to be the limiting factor in rearing the nymphs of this species,
and those which were successfully cultured were not observedto feed _upon collembolan eggs.
Geographical distrib~ttion.- Known from Mexico in Sonora (north of Guaymas)
and Baja California Norte (Puertecitos), north to southern Arizona and southeastern
California (San Bernardino County, Joshua Tree National Monument).
Seasonal occ't trrence.- In California and Arizona this species can be found from
May through October, and in Mexico it has been taken in the months of April
through July, November and December.
Specimens examined. - Total, 298 larvae and 3 nymphs : MEXICO. SoNORA :
2.9 mi. N Guaymas, 4 July 1960, Perognathus baileyi (r); 9 mi. NW Guaymas
(Bahia San Carlos), Perognathus penicillatus, 5 July 1960 (r), 26 March r96r (7),
r4April 1962 (r), 26 June 1962 (39 paratopotypes), Dipodomys merriami, 26 June 1962
(20 paratopotypes and 3 nymphs), Neotoma albigula, 5 July 1960 (7), Onychomys
torridus, 6 July 1960 (holotype and 19 paratypes), I4 April 1962 (7), Citellus tere-
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ticaudus, 5 July 1960 (4), r6 April 1962 (ro) ; I I mi. NW Guaymas, I I April 1963,
Perognathus penicillatus (8) ; Kino Nuevo, on Bahia Kino, Neotoma albigula,
23 June 1963 (3), 12 July 1965 (5); 8 mi. W Puerto Pefiasco, 3 July 1965, Neotoma
albigula (2); r.o mi. SE Puerto Pefiasco, r July 1965, Neotoma lepida (r2); 0.5 mi.
W Tajitos, r July 1965 (r) ; Gulf of California, S end Tiburon Island, 26-27 June 1963,
Neotoma albigula (7). BAJA CALIFORNIA NoRTE : Las Arrastras, 26 June 1963,
Neotoma lepida (r, RML) ; 6 mi. S Puertecitos, r8 April 1964, Perognathus formosus
(r); Puertecitos, 29 May 1963, Perognathus formosus (5), Neotoma lepida (9); 0.5 mi.
N Puertecitos, 29 Dec. 1963, Perognathus penicillat~ts (2) ; 3 mi. N Puertecitos,
30 Nov. 1963, Perognathus formostts (25). ARIZONA : Pima Co. : all from Organ
Pipe Cactus National Monument; State Hwy 85, 8 July 1956, Perognathus baileyi
(r) ; Alamos Canyon Road, 0.2 mi. W State Hwy 85, 12 Aug. 1963, Perognath~ts
penicillat~ts (6); Quitobaquito Springs, Perognathus penicillatus, r Oct. 1961 (2),
17 July 1962 (2), Neotoma albig~tla, r Oct. 1961 (r). Final Co. : 9·7 mi. SE Apache
Junction, 2 Sept. 1964, Neotoma albigula (2). Yavapai Co. : 3·9 mi. SW Congress
Junction, 4 Sept. 1964, Neotoma albig~ûa (7). CALIFORNIA: Imperial Co.: ro-rz mi.
S Palo Verde, I I July 1964, Neotoma lepida (24). Riverside Co. : 7 mi. SW (airline)
Desert Center, 20 Oct. 1963, Perognathus formosus (r); Berdoo Canyon, 7·5 mi. N,
3 mi. E Indio, 9 May 1959, Neotoma lepida (4) ; follovving all from Joshua Tree
National Monument; Lost Palms Canyon, Neotoma lepida, 8 Oct. 1963 (2), 21 Oct.
1963 (5); 7 mi. S Cottonwood Spring to 5·4 mi. NvV Old Dale Junction, Neotoma
lepida, 22 Oct. 1960 (r), 23 June rg62 (r), r Aug. rg62 (ro) ; 2.2 mi. N Sunrise Well,
Perognathu.s formosus, 20 Dec. 1963 (r) ; Cholla Cactus Garden, N eotoma lepida,
I I July 1964 (25).
San Bernardino Co. : Joshua Tree National Monument; Fortynine Palms Road and Oasis, Neotoma lepida, 5 Aug. rg6r (3), 27 Sept. rg64 (2).
Otorhinophila sola (Gould) New Combination

(Figures 4, 5A-F, 6G and I7)
Trombicula (Trombicula) sola GouLD, rg56, Univ. Calij. Publ. Ent. rr : 46, type
(USNM) from ro mi. S Palo Verde, Imperial Co., California, host Neotoma lej>ida,
zr January rgsr; BRENNAN and JoNES, 1959, Ann. Ent. Soc. Amer. 52 : rz; ALLRED
and GoATES, rg64, ]. Parasit. 50 : 171.

Diagnosis. - LARVA. Differing from other species in the genus in having
scutum larger ; galeal seta usually with more branches ; and bases of tibialae I in
tandem, with proximal tibiala slightly posterolateral to distal tibiala, and base
FIG. 4· -

Otorhinophila sola. Larva.

Numbers adjacent to tht• nude setae represent measurements in microns. A. Scutum and
eyes . B. Dorsal aspect of gnathosoma. C. Ventral aspect of palpal tibia and tarsus.
D. Posterior body seta. E. First sternal seta. F. Leg I. G. Leg II . H. Leg III, ali
showing specialized nude setae. J . Coxa III, showing variations in number and position
of branchecl setae.
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-170of microtibiala posterad to both tibialae (bases of tibialae I not m tandem ]n
other species).
NYMPH. Differing from other known nymphs in the genus in having sensilla
flagelliform with few branches (sensilla slightly expanded with numerous branches
in other species) ; TL longer, mean II3·3·

Description. -

LARVA (Fig. 4).

Body: Fully engorged, 335 by 632 (r specimen), color in life pale yellow to white;
eyes zjz, anterior larger, ocular plate lacking, color in life, red.
Dorsal setal formula 2-6-6-6-6-2-4-2, total 34; humeral seta 47, seta of first
posthumeral row 39, posterior dorsal seta measuring 26.
Ventral setal formula 2-2+32 to 50, total36 to 54; first sternal seta 35, posterior
ventral seta measuring zg.
Scutum: Shape roughly rectangular with flared posterolateral margins, moderately punctate, sensilla flagelliform with ro-rz branches on distal two-thirds, proximal
one-third with small barbs. Our scutal measurements of holotype (with mean ±SE
and extremes of I3 specimens in parentheses) : AW, 56 (59, ±.66, 56-63) ; PW, 7I
(7r, ±-45, 69-74); SB, 34 (33.9, ±-42, 31-36); ASB, 24 (25.5, ±.8g, 22-28); PSB, r8
(r8.8, ±-40, r7-2r); AP, 29 (3r.8 ±.85, 27-35) ; AM, ? (33.6, ± .87, 29-38); AL, 29
(27.2, ±-37, z6-zg) ; PL, 40 (43.5, ±.65, 39-46) ; S, 55 (58.7, ±r.72, 49-65) .
Gnathosoma : Galeal seta with rz branches. Palpai formula BJBJBBB ; palpai
tarsus with 5 branched setae, and tarsala (5 fL) ; tibial claw trifurcate with axial
and accessory prongs straight.
Legs (measurements and differences) : Leg I with tarsala 14 (r5.3, r4-r6) ; leg II
with tarsala zr (23.8, zr-26) ; leg III with 2.2 (2-4, usually 3) branched setae on coxa.
Leg index, holotype, (mean and extremes of ro specimens) ; I, 247 (272, 259-302) ;
II, zr6 (235, zr6-257) ; III, 253 (263, 238-294),; T, 716 (770, 718-853).
NYMPH (Figs 5A-F, 6G). Based 0113 specimens unless otherwise noted.
to other nymphs except as follows :

Similar

Body : Larger, about goo to rooo long; posterior body setae length about r8.
Sternum with II (8-r3) setae. lVIeasurements of tarsus I : TL, rr3.3 (75-133) ;
TH, 52 (49-55) ; TLJTH, 2.2 (r.5-2.6).

FrG. 5· -

Features of nymphs (to same scale).

Otorhinophila sola : A. Scutum ; B . Palpai tibiotarsus ; C. Chelicera 8nd cheliceral apodeme ;
D. Sternum; E . Hypostome; F. Po~terior body setae.
O. parvisola : G. Scutum; H. Palpai tibiotarsus; J. Chelicera and cheliceral apodeme; K. Sternum; L. Hypostome; M. Posterior body setae.
O. intrasola : N. Scutum; O . Palpai tibiotarsus; P. Chelicera and cheliceral apodeme; Q. Sternum; R . Hypostome; S. Posterior body setae.
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-172Scutum : Sensilla flagelliform with branches on distal two-thirds, small barbs
on proximal one-third. Scutal measurements: ASL, 63 .3 (54-68) ; SB, 27.7 (24-32) ;
TS (2 specimens), 10 (g-u) ; S (2 specimens), 67.5 (67-68); ASLfSB, 2.3 (2.0-2.8).
Gnathosoma : Hypostome with about 30 nude or nearly nude apical setae and
8 ventral branched setae. Cheliceral blade with 12.6 (12-15) small teeth ; apodeme
narrow and elongate. Cheliceral measurements : BL, 73·3 (63-79) ; BH, 38 (32-45) ;
CL, 38.7 (32-43) ; BL/BH, 1.95 (r.8-2.1) ; BL/CL, r.g (r.8-2.o). Palpal tarsala
length 7 (6-8). Setal counts : femur, 6.2 (5-7) ; genu, 8.3 (7-9); tibia, 5; tarsus, 8.
Taxonomie remarks. - 'vVe examined the holotype of Trombimtla sola Gould,
and found it in good condition, with nearly all features discernable. vVe obtained
pertinent measurements and verified the presence and position of all nude setae
on the legs, as described above. The specimens of O. sola from southern Nevada
and southeastern California closely resemble the holotype in all characters evaluated.
Although GouLD (1956 : 46) did not mention the subterminala I, or the number of
setae on the palpai tarsus, we were able to verify the presence of a subterminala I
and five branched setae on the palpal tarsus in the holotype. Five larvae examined
from California and Nevada and one larva from Baja California Norte have two
branched setae on coxa III and the lengths of tarsala I and II are 14-15 and 21-23,
respectively. The remaining eight larvae from Baja California Norte have three
branched setae on coxa III (except for one coxa which has four setae) and the
lengths of tarsala I and II are 16 and 24-26, respectively. In addition, the scutal
measurements and leg indices of the larvae from California and Nevada seem to
be slightly smaller and they have fewer ventral body setae.
Ecological notes.- In California and Nevada O. sola has been taken only from
Neotoma lepida and in Baja California Norte from both Neotoma lepida and P erognath~ts peni cillat%s.
As previously mentioned, this species of chigger has been
recovered with O. parvisola from the same individuals of Neotoma lepida and Perognath~ts pe1ûcillat~ts .

It seems reasonable to assume that the free-living stages of this and the other

species inhabit the burrows and nest area of the host. The nymphs were modera tel y
active in cultures and seemed to feed upon freshly laid collembolan eggs.
Geographical distrib~ttion. - Known from Mexico, in Baja California Norte
(Puertecitos), northward to southeastern California and southern Nevada (Nye
County).
Seasonal occ%rrence. - Larvae of O. sola have been found in the months of
J anuary, August, October and December.
FIG. 6. - Features of nymphs (see scale) .
Otorhinophila sinaloae . A . Scutum. B. Palpa l tibiotarsus. C. Chelicera and cheliceral apodeme. D. Posterior body setae . E. H y postome . F. Sternum.
Outlines of the body : G. O. sola; H. O. pa1•visola; J. O. int1•asola; and K . O. sinaloae.
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-174Specimens examined. -Total, 15 larvae and 3 nymphs : MEXICO. BAJA CALIFORNIA NoRTE : 0.5 mi. N Puertecitos, 29 Dec. 1963, Perognathus penicillatus
(3 and I nymph), Neotoma lepida (6 and 2 nymphs). CALIFOHNIA : Imperial Co . :
10 mi. S Palo Verde, 21 Jan. 1951, Neotoma lepida (1 holotype, USNM). Riverside
Co. : Joshua Tree National Monument, Lost Palms Canyon, 21 Oct. 1963, Neotoma
lepida (3). N EVADA. Nye Co. : Mercury, 12-13 Aug. 1961, Neotoma lepida (z, BYU
and RML).
KEY TO THE LARVAE OF Otorhinophila
r. Tibia I with bases of tibialae in tandem, proximal tibiala slightly posterolateral to

1'.

2.
2'.

3·
3'.

distal tibiala, and base of microtibiala posterad to both tibialae (see Fig. 4F) ; galeal
seta with numerous branches.......... ...... .... .... . ............ . ..
O. sola
Tibia I with bases of tibialae not in tandem, proximal tibiala posterolateral and
slightly proximal to distal tibiala, with base of microtibiala between tibialae (see
Figs. IF, 2F, 3F) ; galeal seta nude or branched. . . . . . . . . . . . . . . . . . . . . . . . . . . .
2
Galeal seta branched ; pal pal claw with axial and accessory prongs straight. .
3
Galeal seta usually nude or forked ; pal pal claw with axial and accessory prongs strongly
recurved; in nasal passages of het eromyid rodents (Perognalh$tS and Liomys) ..... .
0 . intrasola
Galeal seta with 8 or more branches; scutum larger, with AW 48-61, PL 30-39 ; deep
in ears of various rodents....... . ........... . .... ... .. ........ .
O. parvisola
Galeal seta with 3 to 6 branches; scutum smaller, with AW 39-44, PL 24-29; in nasal
passages of heteromyid rodents (Perognathus and L iomys). . ...... .
O. sinaloae
KEY TO THE NYMPHS OF Otorhinophila

0. sola
Sensilla slightly expanded with numerous branches... . ...... . .............
2
Body larger (750-1000 in length).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
O. intrasola
Body smaller (6oo-7oo in length).. .... ...................... .......... ... .
3
Cheliceral base length (EL) longer, mean 64 (63-65) ; ASL longer, mean 52.5 ; TL longer,
mean 98 (97-99) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0. sinaloae
3'. EL shorter, mean 58 (54-62) ; ASL shorter, mean 48 (44-51) ; TL shorter, mean 85 .3
(78-90).. . .. . ............. ... ........ ..... . ... .... ..... ... . . . . .
o.pa1·visola
r. Sensilla fl.agelliform wi th few branches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1'.
2.
2'.
3·

DISCUSSION
Based on consideration of bath the larval and nymphal stages of all four species,.
the following relationships are proposed.
7· - Distribution of the four species of Otorhoinophila.
The shading shows the estimated range for each specie<>. The following symbols represent
localities listed under specimens examined : Triangle, O. sola, open triangle is the type
locality; solid circle, O. parvisola; open circle, O. sinaloae; and solid square, O. intrasola ..
FIG .
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Although the larvae are similar morphologically, Otorhinophila can be divided
into two groups on the basis of nymphal characteristics r) O. sola and 2) the other
three species. The severa! differences exhibited by the nymphal stage of 0. sola
suggests an early separation from an ancestral form. The species O. sola seems
to be most closely related to O. parvisola, as shown by larval morphology, the choice
of similar hosts and the same parasitope deep within the ears. Although they
are sympatric over a considerable area in southeastern California and northeastern
Baja California, O. parvisola also occurs throughout much of the Sonoran Desert
in southern Arizona and Sonora, Mexico.
The other two species, O. sinaloae and O. intrasola, share the preference of an
intranasal parasitope and along with O. parvisola have nymphs which are extremely
close morphologically. In larval characteristics, the allopatric southern intranasal
species O. sinaloae is doser to O. parvisola rather than to the other intranasal species
O. intrasola, which has been taken within 50 miles of O. sinaloae. Larvae of O. intrasola have been found with O. parvisola where their ranges overlap in Sonora. The
larva of 0 . intrasola seems to have the great est number of modifications in response
to the intranasal parasitope. Similar changes also can be seen in the larvae of other
intranasal species in such distantly related genera as Niicrotrombicula and Doloisia.
vVhen intranasal chiggers are compared to closely related species which do not invade
the nasal passages, larvae of the former group usually show these modifications.
The palpai claw frequently is strongly recurved, and there is a reduction in the
branching, lengths, and total numbers of setae on the body, palps, and legs, as well
as having a smaller scutal plate.

SUMMARY AND CONCLUSIONS

Taxonomie studies of 934 larval and I5 nymphal chiggers recovered from more
than I55 hosts have resulted in the recognition of four species, three of which are
new. They are placed in a new genus, Otorhinophila, which is closely related to
Euschoengastoides and Pseudoschoengastia.
The genus Otorhinophila is found in the Mojave and Sonoran deserts and the
adjacent Tropical Thorn Forest of soutwestern United States and northwestern
Mexico. The four species exhibit few morphological differences either as larvae
or nymphs. Larvae of O. sola and O. parvisola regularly attach to an external site,
usually within the ears, on a variety of small rodents, whereas 0. intrasola and
O. sinaloae are intranasal chiggers of heteromyid rodents only.
The larvae of O. sola, O. parvisola, and O. sinaloae seem doser morphologically
to each other than any one of these is to O. intrasola. The species O. sola and O. parvisola are partially sympatric, have a similar external parasitope, and are found
on a variety of hosts, whereas O. sinaloae is allopatric and has an intranasal parasitope. The species O. intrasola, although sympatric with O. parvilosa at three
localities, exhibits several larval differences, induding the recurved palpai claw.

-177Similar characteristics shared by O. intrasola and O. sinaloae, including the smaller
body and scutal size and relatively fewer branches on many setae, probably are
due to the influence of the same parasitope. The species O. parvisola seems to be
intermediate between the intranasal forms and O. sola in the larval features.
As nymphs, 0. parvisola, 0. intrasola, and 0. sinaloae are almost indistinguishable
from each other and they differ from O. sola in severa! prominent characters.
The morphology of the nymph seems to be conservative, and the characteristics
probably change at a different and slower rate than those of the larvae due to different environmental factors. The nymphs of all four species probably live in similar
niches, whereas two different parasitopes are occupied by the larvae. Thus among
these four species the nymphs seem to show the relationships, and the larvae exhibit
the specifie differences.
Therefore, our conclusions are (r) the three species O. parvisola, O. sinaloae,
and O. intrasola are more closely related to each other than any one is to O. sola,
(z) based on the differences in the nymphs, O. sola seemingly became a species prior
to the separation and development of the other three species, and (3) the similarity
of the nymphs of O. parvisola and the intranasal species seems to indicate that while
the larvae of O. intrasola and to a lesser extent O. sinaloae, have responded morphologically to an intranasal parasitope, the nymphal stage has remained relatively
unchanged.
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