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ABSTRACT 

KJmcÁnV\lS'(nCflllD fl!ulllscl,J/c;sa RosarIO & Hunier Wi:lS known te Iw dsocialed wi:h P,oculus 

mnls/cchl K;]lIP In Gl <1\!'J1l,l1¡1. V\¡'e ha'Je fOLJnd K. r;¡ultise,l!losa assoCI"INI w Ih dllu8atric :lof)u!ations 

of p, fJurn;o:srcri KU'NI!f t ¡Jnc: p, opiJcipenflis ITllOl11psonl. K. mufr,'<;ef¡fmS¡J IS 110W knoV\ln fro"l 4 rWllons 

of GUiltcnlillil illld 1 ot Hondllr,l'i. Al prcsent. thert: c1ppei::HS lo be no gCI1C flow between tllesr: 5 <l"ea~. 

0nly 1 sp,~r.t(>s nf Pmrl1iu,,:; 1<; krFlwll fr~lnl RiH:h fROlon. SII'r;;! Ihis gr·nIJ!'; 1.'; flightlp.ss, thr> el strllJ.Jticn 

nf miles élmunJ these "Ueuqrafic islélnds" eoulj bf' ex¡-¡Ii:1lned III 2 ways: the first imr1i·:;s a posslble 
wide spr83d i¡nr.len· dl.strihutio, al,d the sccolld Impl18s the uistribution of such mites by phorcsy on 

othcr !1oss;-¡lirl specles tllat tly. 
Key Wmus: AL-dJincl, KlillL-kuvvst'Utollliidde, Pdssclidae, dlstri:Jutlon, Guaterlldld. 

RESUMI::N 

KJ¡'nckoVl::.lruc'rrll¿¡ (IJ¡,!!lsetil.'o::'él RU<;'::lrIIJ &. HIJntRf SR r.nnnrí:1 ;'I'incI8da a Proculus mniszechi Kaup en 

l:]l!;ltel1l<lla t'(~1ll0S (:11<,<I[1\rMlo 1(, rlJUI(iS!?{¡/JOSi:, asociada él poblaciones alopátrlcas de P. burmeistefl 
<uwcrt y P U!-,dU¡'Jenns IThurnpsUI¡). K. mu/tiseril/osa se conoce de 4 regiones de GucltcmClla y 1 de 

Hunuu'as Er, ~'I rn),>I}Jlll', r}Cn~ce qm~ no hay Ilu,o ge,etico entre esas 5 áreas. Sólo una esnecif! rif! 
,P{u(:ulu~ es t;UII~)Cld<1 ue C<i\lcJ 1I11c1 de las iÍreas mencionadas. Puesto que estt: yérll:HU 110 vuela, la 

l~istfluuci6n dt' <lC<lHlS "'1',lre p~tilS "Islas geográficas" puede ser 8><plicada en 2 formas: la primera 

ImpliCO:: una arllpll¿ V ,Jrl1ICIlL, dl~lrlhLJclon \¡' 1,'1 srqunna 1n1:Jllca la distribución de los ácaros por foresla 

ell otras espeCies Ij~ I)ol.~i'llld()s 'lIje- 'VLldal1 

Palabras Cla\ie' c\',~.lllll,l f\1111rkl~"v<:;1r()f'mll'l,,-o. P¡l~s<1lldae, dlstrib~Jciór. Guatemala 

INTRODUCTION 

Fourteer' species of the mite fam'ly Klinckow5troemildae Tragardh are 
flssociated w tn at least 14 genera uf passalid beetles (bess beetlesl fram Surinam, 
Mexico, Costa Rico i:llld Guatemala (Rosario and HUflter, 1988). 



Padilla & Schuster,' le muf!isetillosa associated with Pmcu/us 

The exact ecological and trophic relationships between beetle and mita are 
unknown. K/inckowstroemia has recently been studled taxonomically by Rosario 
and Hunter (19881. 

Thís paper treats biogeograph!cal and ecological associations between K. 
multisettJlosa and 3 species of the passalld genus Ptoculus: P. burmeisteri. P. 
mniszechi and P. opacipennis. These mite associmions with P. burmeisteri and p, 
opacipennis are first reported here. Procu/us shows an extraordinary wing 
reduction (the greatest in the Passa:idaei that is associated with its rastricted 
distribution in the tropical rnountains of southern Mexico and Central America. 
These mountain systems have been centers of diversificatíon (Reyes-Castillo, 
1970). Prvculus is assoc!ated with cloud and very humid forests, showing the 
Mesoamerican Montano distributional pattern (Halffter and Reyes-Castillo. 1976). 

METHODS 

The mites v,,rcre obtair'ed directly from passalid beetlos that were collected in 
IOg5 in the followmg sites: Cerro San Gll, Izabal; La Unión, Zacepa; Sierra de Las 
Minas, Izabal ana Purulhá, Baja Verapaz, all in Guatemala and El Portillo mountain, 
Ocotepeque, HordLras. Mixlng of beetle species were carcfully avojded to prevent 
any posslb:e transference of mites. Mites were ídentified using keys of Rosario & 
Hunter (1988) and ideotiiications were conflrmed by P. Huntef. The mitas were 
mounted on sliaes using Hoyers as a flxatlvB. 

The speClmers of K. multisetillosa are deposited in the Universidad del Valle 
Arthropod Collectlon and the Unlvorslty ot Georgla Mlte Colloctlon. 

RESULTS 

K multisetil/osa (Fig. 1) \!Vas found associated with 3 aHopatric species of Praca/us 
Ir) 5 areas, each isolated trorn one another (Fig. 1). The life zone of Purulhá, based 
on the Holdridge systern, is a Lower Montano Rain Forest IDe la Cruz, 1984L The 
specimens of P. mniszechi were found in a Uquidambar styracif/ua L. log in a 
mixed fores1 of Quercus spp., Pínus spp., and L styracíflua at 1500m in the Sierra 
de las Minas system. 

Specime:ls of K, multisetiltosa from Purulhá, Baja Verapaz, constitute 
topotypes of this species. A small area of ciD ud forest exists aboye La Unión, 
Zacapa Department, between 1160-1550m altitude. This forest is oot indicated on 
the Lite Zone map of the area (De la Cruz. 1984), 1\ Is separated by low, dry 
valleys from other mountains in the Sierra del Merendón which funs along the 
Honduras~Guatemala border. Here we found an isolated population of P. mniszechi 
that were collected ;n an oak (Quercus sp.l log {Castañeda, pers. comm,L 
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Figure 1 
Map of tllC Ilortr.ern Central Ameri·:;a nucleus, she-wing collectlng sites (numbers) and altiludinal 
70rLltlcrl: 1) Cerro San Gil, Iz"b<ll, GuatcmGla; 2) Purulhti, B"ja Verapaz, Guntcm<JIG; 3) La Unión, 
2élcap<l, Guatema a; 4) Rio ? ,'(:-'.0 , Izaba!. Guatemillil; 5) El Portillo. Occtp.W'!'1ue. Honduras. Altltur1p is 

givcn in ,leters atove the "ea le'Jel The white area ranges !rom Om to 500m. Areas wlth vertical bars 
range frum 5DOI11 10 1 ,aDOm. Tl1e black area ranges fr::Jm 1,000 m to 2,000 m. Areas with horizontal 
bars are élbDV8 2,DOO .,1. The dotTp.rl arE as repre<;ont hndip..<; 01 water. 
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The Sierra de las Minas 15 separated from the mountain aboye La Unión for 
approximately 50km by thc Motagua Rivcr vDlley. Thc floor of thc vnlley is 
approximntely 200m Gbovc the sea level in the arCiJ of Zacapa and contains 
Subtropical Dry Forost .JIld Subtropical Thorn Scrub (De la Cruz, 1984). 

P. opacipennis also occurs in 2 separated mountain systems, the eastern 
Sierra de Las Minas and Cerro San Gil, both in Izabal Department. The Lite Zone 
of the tormer collecting site is Subtroplcal Cool Wet Forest, the later is Tropical 
I/I,/et Forest (De la Cruz. 1984). Some of the P. opacípennis we studied were 
collected in él Castil/oa e/astica iarest, with a few Cedrela sp., Cecropia sp., and 
Chamaedoria sp. aboye Zarco River, a cloud farest with lowland tropical influence 
at 1480m ,:E. Cano, pers. comm.). Others were collected 011 Cerro San Gil between 
950 and 1000,11 (H. Castaiieda, pers. COIllITI.) in a forest wilh rnany lowland 
rainforest plants such as Pitheco!obium sp., Heliconia sp., Stercu¡;a SJ..l., 

Ca/()p/¡yllum úra~ilíef!se var. reK()i Sti:H1dl., Cfusia rosea Jacq .. Ceiba pentandra (L.) 
Gaertn., onu Tarnarindus indíca L. (possibly introduced) (E. Poil, pers. comm.l. 

Al preserlt, aproximately 45 km oi lowlands dedicated to agriculture and canle 
actlvities separata tlle twa systems and constttute an anthropogenic barrier for the 
dispersion of the 11ightless passalid in any direction from Cerro San Gil. 

P. burmeisteri is known with exactness from only one place, El Portillo, 
Honduras. Specimens were collected In a cloud 10rest lacated at lB1 Om. El Portillo 
is isolated fiorn all rroulltain lo the north, south and west by deep, dry valleys. 

Specllllens of a few other passalid speeies such as Verres corticicola nruquil, 
Ogyges cakchlquefi Schuster & Reyes-Castillo, O. crassulus (Casey) trom the same 
ann nifferent areas 01 Guatemala ann Honduras have oeen checked tor mites 
without having fO!JIld K. mu/tisetillos8. 

DlSCUSSION 

K mu/tiseti/losa vvas first found w¡th P. mniszechi (RosariO & Hunter, 1988) 
from PuruL'lá, Since then vve have iound this mite associated with 4 more isolated 
populations of ProcuJus. Though the genus KJinckowstroemia is known from other 
passalid species in Guatemala, K. multisetillosa is known only from Proculus. 

How can we explain the presence of the same species of mite in difterent 
allopatric populations of Proculus? One hypothesis is that the mites may have 
been phoretic 011 flying species of passalids that could liJore easily communlcate 
among these 5 areas. Nevertheless, the bamers between each of these areas, 
except perhaps those between Cerro San Gil-Sierra de las Minas (lzabal) and 
Purulhá (the westernmost extension of the Sierra de las Minas, in Baja Verapaz), 
seem to be extensive enough to limit even flying passalids. Also, no evidence 
exists yet thnt K. mu/tísetillosa is associated w,th other passalids. 
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The faet that K. mu/tisetillasa occurs on 3 species of Pracu/us moy mcnn trat 

It wüs prcscnt on the common ünecstor of thcsc speeics. If sa, then speciation has 
been Icss roptd In the mites thCln in the p.Jssalids. A third possibility is that K. 
mu/tisetil/oséJ originated on ü givcn specles of Procu/us which at one time beeame 
sympatric with one or more other species to whieh the mltes then passed. Later, 
tlle ProcuJus beearne al!opatrie again. This latter seenario doesn't seem highly 
probable; it would imply fo e each case of sympatry the iocal total extinetion of one 

of the other 2 species ot Procu/us. '-Ve suspect that the second hipathesis 15 the 
most likely. 1: wil! be interesting to see if other PraGu/us species even more lsolated 
from these 5 popuJatiolls also have K. mu/tisetil/osa, especially P. beckeri Zang of 
Chiapas, P. yuryi Melly of [he Guatemalan vuJcarwes, alld possiLJle Pracu/us 

populatlorls in Costé:! Rica and CololTluii:l. These data, alollg wrth phylogenetic 
analyses 01 both mites alld passalids should provide insights with respect to 
climatic history and migrations in Mesoamerica. 
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