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ABSTRACT

Khnckowstroemng rmutisetiosa Rosone & Hurier was known 1o e asociated with Proculus
menssech Kaup in Guatemala. We have found K, multiserifiosa associated w th allonatric nopulations
of Poburmenstor Kuwertanc £ opacipennis (Thompsonl, Ko mu/iseiinsais now known from 4 regions
of Guatemala anid T of Honduras. At present, there appears to be no gene flow between these 5 areas.
Only 1 spacies of Pracidis s known from each region. Sirea this genus is flightless, the d stribatien
of mites amony these "geografic islands” could be explaingd N 2 ways: the first implias a possible
wide spread anaien: distribution and the second imphes the distribution of such mites by phoresy on
othar passalid species that fly,
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RESUMEN

Kinckowstrocrng multsetfioss Rosario & Hunter se eonacia asotiada a Procufus maiszechi Kaup en
Guatemala. bemos encontracdo X meftisendosa asociada a poblaciones alopatricas de P. burmaeisters
Luwerl y Poogpaapenrus (Thumpsond, Ko mufeseiliosa se conoce de 4 regiones de Guatemalay 1 de
Honduras, Enoel presente, parece gue na hay fluo genético entre esas 5 dreas. Salc una especie de
Procuius ws cunostida de vatla una de las areas mencienadas, Puesto gue esle género no vuela, la
distribucidn de acaros entre ostas "islas geogrificas” puede ser explicada en 2 formas: la primera
implice una amplia y antigua distubucian vy 1a sequnda imalica la distribucion de los acaros por foresia
en otras especies Jdz pasalidos que voelan

Palabras Clave acarni, klinckowstroemuadan, Passalidae, distribucidér, Guatemala.

INTRODUCTION

Fourteer species of the mite famly Klinckowstroemiidae Tragdrdh are
associated w.tn at least 14 genera of passalid beetles {bess beetles) from Surinam,
Mexico, Costa Rica and Guatemala (Rosario and Hunter, 138381,



Padiia & Schuster: K. multisetiflosa associzted with Proouius

The exact ecological and trephic relationships between beetle and mite are
unknown. Kliinckowstroemia has recently been studied taxonomically by Rosario
ang Hunter {18881,

This paper treats biogeographical and ecological associations between K.
mudtisetiffosa and 3 species of the passalid genus Procefus: P hurmeisteri, P
maiszechi and P, opacipennis. These mite associations with 2. Aurmeisteri and P,
opacipennis are first reported here. Frocufus shows an extraordinary wing
reduction {the greatest in the Passalidael that is associated with its restricted
distribution in the tropical mountainsg of southern Mexico and Central America.
These mountain systems have been centers of diversification {Reyes-Castillo,
1970). Procufus is associated with cloud and very humid forests, showing the
Mesocamerican Montane distributional pattern {Halftter and Reves-Castillo, 1976).

METHODS

The mitas were chtained directly from passealid beetlas that were coliected in
logs in the following sites: Cerro San Gil, lzabal; La Unién, Zacapa; Sierra de Las
Minas, izabal and Purulha, Baja Verapaz, all in Guatemala and El Portilio mountain,
Coeotepeque, Horduras. Mixing of besetle species were carefully aveided to prevent
ary possible transference of mites. Mites were identfied using keys of Rosario &
Hurmter (13881 and iderifications were confirmad by P. Hunter. The mites were
mounted on slides using Hoyers as a fixative.

The specimens of K. multisetiffoss are deposited in the Universidad del Valle
Arthropod Collection and the University of Georgis Mite Collectian.

RESULTS

K. muitisetifioss (Fig. 1) was found associated with 3 aliopatric species of Frocuilus
in b areas, each isolated from one another {Fig. 1). The life zone of Purulha, based
on the Holdridge system, is a Lower Montane Rain Forest {(De la Cruz, 1984} The
specimens of P miniszechi were found in a Liguidambar styraciffua L. log in a
mixad forest of Quercus spp., Pinus spp., and L. styracifiua 81 1500m in the Sierra
da las Minas system.

Snecimens of K. multisetiiosa from Purutha, Baja Verapaz, constitute
tepotypes of this species. A small area of cloud forest exists above La Unidn,
Zacapa Departmernt, between 1180-1850m altituds. This forestis notindicated on
the Life Zone map of the area {De la Cruz, 1384} It is separated by 1ow, dry
valieys from other mouritaing in the Sierra del Merenddn which runs along the
Honduras-Guatemata border. Mere we found an isolated population of P, mniiszechs
that were collected in an oak {Quercus sp.i log {Castafeda, pers. commil.
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Figure 1

Map af the northern Central America nucleus, shcowing cellecung sites (numbers) and altitudinal
zonaticr: 1} Cerro San Gil, Izabal, Guatemala; 2} Puruthd, Boja Verapaz, Guatemala; 3} La Unidn,
2acap4, Guatema a; 4) Rio Zarro, lzabal, Guatemala; 5} El Portillo, Occtepenue, Honduras, Altitude is
given in meters above the sea level. The white area ranges from Om to 500m. Areas with vertical bars
range from 500m 1o 1,300m. The black area ranges fram 1,000 m to 2,000 m. Areas with horizontal

bars are above 2,000 m. The dotted areas represent badies of water,
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The Sierra de las Minas is separated from the mountain above La Unidn for
approximately BOkm by the Motagua River valley. The floor of the valley is
approximately 200m above the sea level in the arca of Zacapa and contains
Subtropical Dry Forest and Subtropical Thorn Secrub {De la Cruz, 1984).

P. opacipennis also ocecurs in 2 separated mountain systems, the eastern
Sierra de Las Minas and Cerro San Gil, both in |zabal Department. The Life Zone
of the former collecting site is Subtropical Cool Wet Forest, the later is Tropical
Wet Forest (De la Cruz, 1984). Some of the P. opacipennis we studiad were
collected in a Castilfoa elastica forest, with a few Cedrela sp., Cecropia sp., and
Chamaedoria sp. above Zarco River, a cloud forest with lowland tropical influence
a1 1430m (E. Cano, pers, comm.}. Others were collected on Cerro San Gil between
950 and 1000m (H. Castaneda, pers. comm.) in a farest wilh many lowland
rainfarest plants such as FPithecolobium sp., Heliconia sp., Sterculia sp.,
Calophyfivm trasifiense var. rekoi Standl., Clusia rosea Jaca., Cefba pentandra (L.)
Gaertn., and Tarnarindus indica L. (possibly introduced) (E. Pdil, pers. comm.}.

Atpresent, aproximately 45 km of lowlands dedicated to agriculture and cattle
activities separate the two systems and constitute an anthropogenic barvier for the
dispersion of the flightless passalid in any direction from Cerra San Gil.

P. burmesisteri is known with exactness fram only one place, El Portillo,
Honduras. Specimens were collected in a cloud forest located at 1810m. El Portillo
is isalated from all mountain to the north, south and west by deep, dry valleys.

Specimens of a few other passalid species such as Verres corticicofa {Truqui),
Ogyges cakchiqueli Schuster & Reyes-Castillo. O. crassufus (Casey) from the same
and different areas of Guatemala and Honduras have heen checked for mites
without having found K. multisetillosa.

DISCUSSION

K. multisetillasa was first found with P. mniszechi (Rosario & Hunter, 1988)
from Purulna. Since then we have found this mite associated with 4 maore isolated
populations of Proculus. Though the genus Kiinckowstroemia is known from other
passalid species in Guatemala, K. multisetillosa is known only from Procilus.

How can we explain the presence of the same species of mite in different
allopatric populations of Procufus?. One hypothesis is that the mites may have
been phoretic on tlying species of passalids that could more easily communicate
among these o areas. Nevertheless, the barriers between each of these areas,
except perhaps those between Carro San Gil-Sierra de las Minas (lzabal) and
Purulha (the westernmost extension of the Sierra de las Minas, in Baja Verapaz),
seem to be extensive enocugh to limit sven flying passalids. Also, no evidence
exists yet that K. multisetilfosa is associated w.th other passalids.
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The fact that K. multisetiffosa occurs on 3 species of Procu/us may mean that
it was present on the comman ancestor of these species. If so, then speciation has
neen less rapid in the mites than in the passalids. A third possibility is that K.
muftisetillosa originated on a given species of Procufus which at ane time became
sympatric with one or more other species to which the mites then passed. Later,
the Proculus became allopatric again. This latter scenerio doesn’t seem highly
nrobable; it would imply for each case of sympatry the iocal total extinction of one
of the other 2 species of Proculus. We suspect that the secend hipathesis is the
most likely. 17 will be interesting to see if other Proculfus species even more isolated
from these 5 populations alsc have K. rouftisetillosa, especially P. beckeri Zang of
Chiapas, P. guryi Melly of the Guatemalan volcanoes, and possible Proculus
populations in Costa Rica and Columbia. These data, slong with phylogenetic
analyses of both mites and passalids should provide insights with respect to
climatic history and migrations in Mesoamerica.
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