CHIGGERS OF THE GENUS PSEUDOSCHOENGASTIA
(ACARINA: TROMBICULIDAE) FROM COSTA RICA

By JuLius C. GEEST! AND RICHARD B. LooMiIs'

ABSTRACT: Chigger larvae of thirteen species of the genus
Pseudoschoengastia are described and reported from mammals of
Costa Rica. Nine species are new and the other four are recorded
from this country for the first time. The subgenus Pseudoschoen-
gastia Lipovsky contains ten species: P. bulbifera Brennan, P. in-
termedia sp. n., P. montana sp. n., and P. peromysci sp. n. belong-
ing to the Bulbifera Complex of the Hungerfordi Group; P. zona
Brennan, P. hoguei sp. n., P. hooperi sp. n., and P. rlieomys sp. n.
of the Farneri Group; P. abditiva Brennan and P. finitima Bren-
nan and Yunker in the Anomala and Aeci Groups respectively.
The second subgenus, Walchioides Vercammen-Grandjean, has
three new species: P. costaricensis, P. guanacastensis and P.
verdensis.

These chiggers were found on fifteen species of rodents: Het-
eromys desmarestianus, Liomys salvini, Oryzomys (five species),
Ototylomys phyllotis, Peromyscus nudipes, Rheomys hartmanni,
Rheomys underwoodi, Scotinomys teguina, Sigmodon hispidis,
Zygodontomys microtinis and Proechimys semispinosiis; and on
one opossum Philander opossum.

Species of Pseudoschoengastia are recorded from 24 locali-
ties. The life zones, biotic provinces and biotic districts of Costa
Rica are discussed and mapped. Three species are limited to the
Guanacaste Biotic District of the Pacific México-Nicaragua Biotic
Province and two species are known from the Golfo Dulce Biotic
District of the Pacific Costa Rica-Panamé Biotic Province, both
along the Pacific versant. Two species occur in the Caribbean
Costa Rica Biotic District of the Caribbean Costa Rica-Panama
Biotic Province, also of the Tropical Lowlands. Nine species occur
in the Tropical Highlands or Costa Rica-Panamé Highlands Bi-
otic Province, which is divided into the Costa Rica Highlands Bi-
otic District in the north with six species and the southern Panam4
Highlands Biotic District, also with six species of Pseudoschoen-
gastia.

The larval stage of each species is described and illustrated,
and notes are given on the ecology, including a complete host list.
A key is included to the larvae of the twenty species of Pseudo-
schoengastia known from Central and South America.
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INTRODUCTION

Chiggers of the genus Pseudoschoengastia Lipovsky belong to the sub-
famliy Trombiculinae, family Trombiculidae. As larvae, they possess six legs
and parasitize small mammals, especially rodents. Both the taxonomy and
classification have been based on the larvae, the only stage easily obtained. The
nymphs and adults are free-living and have not been taken in Costa Rica.

From January, 1962, to December, 1964, more than 500 rodents from
Costa Rica were examined and chiggers were recovered from approximately
291 specimens. Of those with chiggers, 112 hosts (nearly 39 percent) had
one or more species of Pseudoschoengastia. These larvae were recovered from
the ears of 16 host species, including one opossum and 15 kinds of rodents
belonging to three families: Heteromyidae, Cricetidae, and Echimyidae.

Examination of 548 larvae revealed 13 species of Pseudoschoengastia,
nine of which are new; ten species in the subgenus Pseudoschoengastia Lipov-
sky, and three species in the subgenus Walchioides Vercammen-Grandjean.

DEScRrIPTION OF COSTA RicA
Costa Rica is a small Central American Republic with numerous vol-
canoes, high mountains, plateaus and coastal plains providing diverse habitats
for many kinds of plants and animals. Physiographically Costa Rica consists
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of Pacific and Atlantic lowlands almost completely separated by central high-
lands, which follow roughly a northwest to southeast orientation.

The Pacific lowland is widest at the Nicoyan Peninsula in Guanacaste
Province, and after narrowing near mid-country, widens again in the region of
Golfo Dulce and the Osa Peninsula. The Atlantic lowland extends almost
entirely across the northern border but narrows to less than 50 kilometers at
the Panamanian border.

The elevation near the Nicaraguan border is no greater than 100 meters;
however, just to the south is the Cordillera de Guanacaste with elevations over
1000 meters. This range consists of a series of volcanoes called the Cordillera
Volcanica, and at the southern end is the east-west range, the Cordillera
Central. Here the lowest elevation is 1500 meters, but between Volcan Iraza
and Volcan Turrialba the lowest elevation is 2150 meters. To the south, the
Cordillera Central forms the central plateau, or Meseta Central, which sep-
arates the northern and southern highlands. South of this plateau is the Dota
Region, the lower northern portion of the Cordillera de Talamanca, which for
one hundred and sixty kilometers forms the major northwest-southeast axis
with elevations above 2150 meters.

The following numbered localities for Pseudoschoengastia are plotted in
Figs. 1 and 2 and are listed consecutively from northwest to southeast:

GUANACASTE PROVINCE: 1. 5-8.3 km N Liberia; 2. Liberia;
3. 1.4km S and 7.3 km S Liberia; 4. 3 km S Playa del Coco; 5. 5 km NW
Tilardn. PUNTARENAS PROVINCE: 6. Monteverde, 1380 m. HEREDIA
PROVINCE: 7. 2.9 km S Puerto Viejo; 8. El Angel Falls. ALAJUELA
PROVINCE: 9. Volcan Pods, 2493 m, and Rid Poasito, Poasitos, 2000 m.
CARTAGO PROVINCE: 10. Rio Claro, 600 m, 27.5 km N San José on San
Jer6nimo Rd. LIMON PROVINCE: 11. Finca “La Lola.” CARTAGO
PROVINCE: 12. Turrialba, IICA, 600 m: 13. Tapanti, Rio Quiri, 1220 m.
SAN JOSE PROVINCE: 14. Rio Damitos, 14 km N Quepos; 15. 11.3 km
S La Georgina, 2500 m; 16. 15-20.8 km N San Isidro del General, 1495-1600
m. PUNTARENAS PROVINCE: 17. Finca “Los Helechales,” 12-15 km E
Potrero Grande, 1040 m; 18. Finca de Senor Treno, 8 km E Potrero Grande,
660 m; 19. 1.7 km W Palmar Norte; 20. Rio Coronado, 20 km N Puerto
Cortez; 21. 7.3 km S Palmar Sur; 22. Rincon de Osa, 50 m; 23. 8.3 km W
Rincén, Camp Seattle, 100 m; 24. vicinity of Villa Neily.

LIFE ZONES
The five life zones and the forest formations in the Tropical Life Zone,
as discussed and mapped by Slud (1964), are listed below.
I.  Tropical Life Zone.
A. Tropical Dry Forest Formation
B. Moist Forest Formation
C. Tropical Wet Forest Formation
II.  Subtropical Life Zone.
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III. Submontane Life Zone.
IV. Montane Life Zone.
V. Subalpine Life Zone.

The map (Fig. 2) follows Slud except that the Tropical Wet and Moist
Forest Formations are combined and the Subalpine Life Zone is not shown.
This latter Life Zone is surrounded by the Montane Life Zone and occurs on
two mountain tops where no Pseudoschoengastia are found.

BioTic PROVINCES AND B1oTIiC DIiSTRICTS

Many authors have stated that Costa Rica can be divided into areas based
on the distribution of plants and animals and on the environmental factors.
Goodwin (1946), in discussing mammalian distributions, did not delineate
distinct provinces but mentioned five regions. Taylor (1951) suggested essen-
tially the same patterns of distribution based upon the herpetofauna. Slud
(1964) proposed, but did not map, four distinct avifaunal zones based on the
geography, climate, geologic history, and the distribution of birds.

Although he stated that there were differences in the compositions of bird
species between the two major mountain areas, he found it convenient to keep
them together as a single avifaunal zone. Stud utilized plant data adapted from
Holdridge (1959) to give more definite boundaries to his avifaunal zones.
West (1964) listed four “natural regions” that seem to correspond to the
avifaunal zones of Slud. Ryan (1963) utilized the distribution of mammals to
define the biotic provinces of Central America. He divided Costa Rica into
two provinces, the Puntarenas-Chiriqui Biotic Province of the Pacific slope
and the Guatuso-Talamancan Biotic Province of the Caribbean slope, separated
by the central highlands. Ryan did not believe that the highlands should be a
separate biotic province, and both the northern dry and southern wet forests
of the Pacific slope were placed into one province. This arrangement does not
seem as appropriate for Costa Rica as that of Stuart (1964), who mapped
and named the biotic provinces of Central America, including four biotic
provinces within Costa Rica, based upon the flora and the known vertebrate
and invertebrate faunas. These biotic provinces are comparable to the avifaunal

Figure 1. Map of Costa Rica showing Biotic Provinces and Districts, political prov-
inces and all localities for Pseudoschoengastia. Localities 1-24 are listed in the text.
A. Tropical lowlands
A1l. Guanacaste Biotic District of the Pacific México-Nicaragua Biotic Province.
A2. Golfo Dulce Biotic District of the Pacific Costa Rica-Panaméa Biotic Prov-
ince.
A3. Caribbean Costa Rica Biotic District of the Caribbean Costa Rica-Panama
Biotic Province.
B. Tropical highlands (Costa Rica-Panama Highlands Biotic Province)
B1. Costa Rica Highlands Biotic District.
B2. Panama Highlands Biotic District.

Figure 2. Life Zones in Costa Rica and localities for Pseudoschoengastia.
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zones of Slud. For zoogeographic patterns the biotic provinces, as originally
conceived by Dice (1943), represent a more realistic picture than do life zones.

In a recent paper, Savage (1966:723) listed and mapped the Recent
Central American Herpetofaunas. Four separate herpetofaunas were shown for
Costa Rica. His Nicaraguan herpetofauna corresponds to our Guanacaste
Biotic District, the Golfo Dulcean is the same as the Golfo Dulce Biotic District
and the Isthmian has the same distribution as the Costa Rica Caribbean. Savage
considered the tropical highlands as a single herpetofauna, the Talamancan.
The entire Central American Region is called Mesoamerica, which extends
northward to the Nearctic in México and southward to the Neotropical of
eastern Panamé and South America.

The following biotic provinces and districts are used to aid in the under-
standing of the distribution of Pseudoschoengastia and their mammalian hosts.
The names assigned to the four biotic provinces presented below, and shown
in Fig. 1, follow Stuart (1964). In addition, we have subdivided these biotic
provinces of Costa Rica into biotic districts, and each is given an appropriate
name.

The Tropical Lowlands (A) consists of the Pacific Mexico-Nicaragua
Biotic Province and its Guanacaste Biotic District (Al); the Pacific Costa Rica-
Panama Biotic Province and its Golfo Dulce Biotic District (A2); the Carrib-
bean Costa Rica-Panama Biotic Province with its Caribbean Costa Rica Biotic
District (A3).

The Tropical Highlands (B) is composed of the Costa Rica-Panama High-
lands Biotic Province subdivided into the Costa Rica Highlands Biotic District
(B1) and the Panama Highlands Biotic District (B2).

Rainfall data presented under each biotic province and district were taken
from the official records of the Ministerio de Agricultura y Ganaderia, Seccion
Climatoldgia, for 1961.

Paciric MEXIcO-NICARAGUA B1oTIC PROVINCE
GUANACASTE Brotic DiSTRICT

The Pacific México-Nicaragua Biotic Province, as represented in Costa
Rica, is called the Guanacaste Biotic District. It covers the northern half of the
Pacific slopes of Costa Rica and includes the Tropical and Subtropical Life
Zones. It is the southern part of a relatively arid Pacific Coast forest which
extends intermittently from the state of Sinaloa, México, southward to the
mouth of the Gulf of Nicoya (Slud, 1964). The Guanacaste Biotic District is
named for the large political province which is the major part of the district.

The average annual rainfall in 1961 for ten stations was less than 2000
mm and most of this was concentrated during the months of June through
November with over 50 mm of rainfall recorded for each of these months.
Taylor (1951) stated that the rainfall is confined for the most part to the
summer months (May to August), while the remaining months have little or




































































































































