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REVIEW OF THE FAMILY TARSONEMIDAE IN COSTA RICA

{ACARI: Heterostigmata)

ABSTRACT ~ New species, new genera and a new
subgenus of the Family Tarsonemidae are described
and illustrated: Daidalpotarsonemus limonensis
speC. Nov., Daidalotarsoenemus fernifolias spec.
MOV .y Dendroptus irregularis SREC . MOV.
Floridotarsonemus edule spec. nov., Neodendroptus
genus nov., Neodendroptus perseag gSpec. nNov.,
Spinatarsonemus genus NOV ., Spinatarsonemus
alajuelensis SPpEeC . ROV ., Spinatarsonemnus
costarricensis spec. nov., Spinatarsonemus parsoni
Spec. MOV, Tarsonemella (Faratarsonemella)
ramirezi subgenus nov. spec. nov., Larsonenus
splengrandis spec. nov., larsonemus pseudokennedyd
sSpes. nov., Steneotarsonemus COMOSUS SPeCc. MNOV.,
Stensotarsonemnus kruseae Spec. nov. ,
Xenotarsonemus gordoni spec. nov., Xenotarsonemus
camarag spec. nov. and Xepotarsonemus vargasi
SPEC. NOoV. Notes on field characteristics, host
symptomatology and relationships with other
pathogens are mentioned. A key to the genesra of
Tarsonemidae found in Costa Rica is presented.
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INTRODUCTION

Bince 1270, the study of phytoparasitic mites in Costa
Rica has increased due o growing recognition of their
eCconomic importance in agricul ture, forestry, fruit
production, ornamental and medicinal ecrops, weeds and stored
grains and also the scarcity of information about +them
{Ochoa 1983).

Although, in some cases, the damage to plants caused by
mites is less than that caused by insects, mite relative
importance is increasing due te the following factors:

- lackh of knowledge of the behavior, population
dynamics, reproduction, develepment, morphology and taxonomy
of the majority of phytoparasitic mites;

— the use of broad spectrum pesticides which eliminate
predator insects and mites or induce the development of
phytoparasitic mite resistence to pesticidess

~ the uwuse of specific mitecides which are not suitable
for the species involved or are not used correctly;

-~ fertilization practices which inerease production
costs and necessitate greater control of potential pests
whose development is favored by the increased food supply;

- the lack of quarantine procedures to avoid the spread
of pests;

— the increasing diversity of crops, providing a range
of hosts which allow favorable conditions for mite
establishment;

-  increased monocul ture over large areas and/or
planting without rotation, which provide conditions
favorable for the development and extensive spread of
phytoparasitic mites by assuring a food supply throughout
the year (Freitez 19743 Ochoa and vorn Lindeman 1988).

The majority of these mites are found in the following
families: Acaridae, Eriophyidae, Glycyphagidae,
Nalepellidae, Rhyncaphytoptidae, Tarsonemidae,

Tenuipalpidae, Tetranychidae and Tuckerellidas {Jeppson et



al 1975; Flechtmann 1977}).

Most of the information available on mites in Costa
Rica is related to red spider mites (Tetranychidae) and flat
mites (Tenuipalpidae) (Freitez 1974, Ochoa 1983). Little is
known about other families. Fopulations of Tarsonemidae
have been found increasing freqguently in agricultural fields
in Costa Rica and, recently, also in Fanama and E1 Salvador,

Causing severe vield losses in tomato (Lycopersicon

esculentum L.). sweet pepper {(Eapsicum annuum L.}  and

strawberry (Fragaria sp.) (Calvo 1981l; Gordon et al 1985;
Ochoa and von Lindeman 19883 Ochoa & Aguilar 198%9; Reyves et
al 1982).

The Tarsonemidae incluwde phytophagous, fungivorous and
insectivorous mites, grouped into 31 genera (Lindguist
198&b). The family is originally tropical and subtropical
{Beer 1924), characterized by wvery small size, rapid
movement and migratory habits, making field recognition
difficuit. World wide, information on bioclogy and control
has increased but is practically nonexistent in Central
America.

The Tarsonemidae of phytoparasitic importance feed on

leaves, flowers, fruits and soft stems. Some transmit
diseases. Typical symptoms include: chlorosis, malformed
lepaves, small leprosis, russeting and poor fruit

development, dwarfism of the plant and, in the worst cases,
die—hack (Beer 1954;:; Flechtmann 19773 Lindguist 1986b).
Thay have also been linked with diseases, insects and other
mites, increasing the severity of the damage. Many of the
symptoms are commonly confused with fungal and wviral
diseases making correct diagnosis difficult.

The plant damage they cause, aggressiveness and rapid

development of these mites, make them ideal candidates for
this study. The specific objectives of this work are to
determine the species of Tarsonemidae of agricultural

importance in Costa Rica, +to compile information useful in

their identification and to provide a list of host plants

8
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LITERATURE REVIEW

Contributions on the taxonomic grouping and knowledge
of the family Tarsonemidae Canestrini & Fanzago, have been
made by Baker and Wharton (193Z), Beer (1934, 1958, 19&8),
Del.eon (1956a, 19546b, 1762, 19464), Lindguist (1744, 194%b,
196%c, 1970, 1972, 1973, 1978, 17853a, 1985b, 198B4b)}, Smiley
(19464, 1967, iR&e9, 1972), Beer and Nucifora (1965),
Flechtmann (1967, 1%976), Attiah (1978), Mahunka (1972, 1974,
i981), Delfinado (197&, 1978}, Livshits et al (1979),
Emmanouel (1981), Goff (19B&) and Yang gL al (1987).

The family Tarsonemidae was proposed by Canestrini &
Fanzago and Kramer, almost at the same time in 1877, but the
classification is attributed to fCanestrini & Fanzago
(Lindguist 1985a, 19864b).

Both Beer (1954) and Lindguist (1986b) cite Ewing
(1924, 1939}, Oudemans (1931) and Vitzhum (1931, 1940-1943)
among the first workers in classifying the family.

Raker and Wharton (1932) recognized five genera within

the family: Avrosia, Hemitarsonemus, FPseudotarsonemeoides.

Tarsonemella and Tarsonemus.

Beer (1954) presented a review of the family citing
five genera: Hemitarsonenus, Hhynehotarsonenus .,
Stensotarsonemus, JTarsonemus and Xenotarsongemus.

Later, Beer and Nucifora (1963) recognized 18 genera
for the family: Acarapis, Caratotarsonemds .

Chaetotarsonemnus, Daidalotarsonemus, Fungitarsonemnus,




Hemitarsonemus, Lupotarsonemus, Moseria, Nasutitarsonemus,

Farasteneptarsonemus, Bhynchotarsonemus, Stenemtaramnemus,
Tarsonemella, Tarsonemus, Ununauitarsonemus and

rAenotarsonenus.

Lindguist (1986b) presented the most recent revision of
the family, including detailed aspects of morphology,
phylogenetics and systematics, with a total of 31 genera:

Acarapis, Acaronemus, Amcortarsonemus, Asiocortarsonenus.

Ceratotarsonemnus, Corsitarsonemus . Daidalotarsonemus,
Deleonia, Dendroptus, Eotarsonemus, Fungitarsonemus,
Hemitarsonemus. Heterotarsonemus., Iponemus,
Masutitarsonemus, Neotarsonemoides, Ogmotarsonemnus,

Fhytonemus, Folyphagotarsonemus, Pseudacarapis,
Fseudotarsonemus, FPseudeotarsonemoides, Bhynchotarsonemus,

Stensotarsopemus, Suctarsonemus, Sushkia, Tarsanonychus,

Tarsonemella, Tarsonemus, Ununguitarsonemus and

Aenotarsonemus.

The bionlogy, ecology and control of many species within
the Tarsonemidas have been studied by Smith & Goldsmith
(19346), Huffaker & FKennett {1956), Cermeli {(19&61), Cabrera
(1978), Mariconi et al (1278}, Lo & Ho (197%), Calvo (1981),
Hugon (1982, 1983), Oliveira & Dojas (1982) and Mingguang gt
al (1984).

Hambleton (193ZB), Gutierresz (1267), Alford (1972},
Oliveira & Calcagnolo (1974), Denmark {(1977. 1988, 1988},
Freitez (197%), Aubert et al (1981), Barbosa & Castro

{(1981), Denmarlk & Nickerson (19B1), Rao & PFrakash (1984),




Bordon et al (1985%) and Oliveira & Donadio {1985) have.
studied damage caused by this group of mites in Fragaria

sp., Cocos nucifera L., Carica papaya L., Saintpaulia sp.,

Fittosporum sp., Lycopersicon esculentum Mill., ECapsicum
annuum L., QOryza sativa L., GBossypium spp., Psidium sp.,

Citrus spp. and other plants.
in Costa Rica, a variety of Tarsonsmidae damage
meriting study has been found in Fragaria sp.. Lycopersicon

gsculentum Mill., Fersea americana Mill., Capsicum annuum

L., Blycine sp., Carica papaya L. and ornamentals. Gordon

et al (1985), Ochoa & von Lindemann (1988) in fanama and
Heves ot al {1987) in El Salvador have found
Polyphagotarsonemus latus (Banks) causing severe damage to
Lyvcopersicon gsculentum. Capsicum annuum and Solanum

melongena L.

Beer (1254) considers that the first reports of damage
to agricultural crops were presented by Bancroften in 1877
and Targioni~Tozetta in 1878 in Australia and Italy
respectively. Later, a variety of damage caused by mites of
the Tarscnemidas family was found on the American continent.
The first reports were probably made in the United States in
18873 and Brazil in 1928 (8mith & Goldsmith 1936; Oliveira &
Donadio 198%5).

There are currently a number of tarsonemids of economic
importance. HYome are insect parasites (Lindguist 19464,
1968, 1946%a, 1924%9b, 1946%c; Smiley & Moser 1974), predators

of mite eggs (Smiley & Landwehr 19743 Lindguist & Smiley



1978), fungal consumers {(Beer 19543 Lindquist 1984b) and
parasites of animals, including man (HBeer 1954).

Mites of the genus Iponemus are predators on eggs of
Becolytidae (lIps sp.) and live as commensals in the galleries
opened by these wood borers (Lindguist 1969b). The adult
mites are phoretic and thus easily transported from gallery
to gallery {Beer 1954; Lindguist 1964, 196%a, 196%b). UOther
tarsonemids are associated with bees (Delfinado-Baker &
Raker 198235 Calvo & Vargas 1987). The majority of spescies
in the genus Tarsonemus feed on fungi and algae (Beer 1934;
Beer & Nucifora 1965; Lindquist 198é6b), some of them have

sporothecas (Moser 19835).

Among the species of agricultural importance are:

Hemitarsonemus tepidariorum Warburton, FPolyvphagotarsonemnus

latus (Banks), Phytonemus pallidus {(Banks), Steneptarsonemus

ananas {Tryonj, 5. bancrofti {Michael), BS. spirife:

(Marchal), 5. laticeps (Halbert), 8. phylleophorus (Ewing).

S. culmicolus {Reuter), §. canestrinii (Massalongo), 8.

madecassus Butierrez, 8. hatzipikelisi Emmanouel, 5. spinki

Smiley, 8. furcatus Deleon, 8. koneoi Smiley & Emmanouel,

Suskia novaezelandiae Lindguist, Tarsonemus waitei Banks, T.

randsi Ewing, T. myvceliophagus (Hussey), T. granarius

Lindguist, T. fusarii Cooreman and T. confusus Ewing (Heer
19345 Beer & Nucifora 1965; Lindguist 19864bh).

Flechtmann (19277}, Jeppson et al (1975), kKrantz {1978),
Lindguist (1986b) ., Doreste (1988) and others, consider

species of Hemitarsonemus, Fhytonemus, Folyphagotarsonemus




and Steneotarsonemus as the most agriculturally important,
because of their cosmopolitan characteristics and numerous
hosts.

Lindguist (1986b) noted the error of referring for more

than I@0 vyears to Phytonemus pallidus (Banks) (previously

Tarsonemus pallidus Banks) as Sitensotarsonemus. The genus

Steneptarsonemus is associated with monocot plants
{(Amarvyllidaceas, Marantaceae, Falmaceae, Bromeliaceae,

Gramineae), whilst Phytonemus is asscociated with dicots (Lo

& Ho 19793 BSBmiley & Emmancusl 198083 Lindguist 1986b).

Foplyphagotarsonemus has & wide range of hosts with an

apparent preference for Solanaceae. While Tarspnemus can

cause direct damage to certain plants, like Fungitarsonemus,

it is also associated with fungi, both as a source of food
and as a means for spreading it (RBeer 19543 Mingguang et al

1984; Rao & Frakash 19843 Lindquist 1986b).

Stencotarsonemus furcatus Del.eon is mentioned in

Venezuela as causing damage to Cocos nucifera L. resembling

a white +to yellow peeling, with longitudinal and transverse
cracking in the form of fine necrotic bands. The mite
initiates attack on the epidermis between the flower petals
and carpels, where 1t establishes colonies {(Freitez 1979).

In Orvza, GSieneotarsus madecassus Gutierrer produces

panicle deformation. Tarsongmus talpae Schaarschmidt and S.
Oryzae (Targiani & Tozzetti) cause rice sheath brown
syndrome {Gutierrez 1967, Mingguang st al 1984).

Folvphagotarsonemus latus {Banks) and Fhytonemus




pallidus (Banks) deform young shoots and leaf primordia in
many plants. This leads to retarded growth and, in severe
cases, dwarfism; both mites can deform the fruits of their
hosts (Bellatley 19383 Hambleton 1938; Huffaker & Kennett
19363 Denmark 1977, 1980, 1988; Hugon 1982, 1983; Gordon et
al 1985; Ochoa & von Lindeman 1988).

Baker & Warton (1952), Beer (1954), Hilop & Jeppson
(1976) and bLindquist (198éb) discussed the mouthparts of the
family. In these studies there are differences of opinion
for the shape and size of the palps, chelicerae and
sclerotized parts of the gnathosoma, depending on the genera
observed and the interpretation of the author.

In Phytonemus pallidus (Ranks) the gnathosoma shows a

reduction in 1ts structures. The oral apparatus is
contained in  the capitulum, the rogtrum is tubiform and
contains the palps, chelicerae and related structures (Hilep
& Jeppson 1974). The palps are reduced, and Lindguist
(1986b) points out that it is unknown whether they consist
of two or three segments. The chelicerae are tiny and
needle shaped (HMilop & Jeppson 1976&6). It is thought that in
the case of B. pallidus, feeding is restricted to new growth
since the short chelicerae are incapable of penetrating the
epidermis of developed leaves (Hilop & Jeppson 1976).

The feeding mechanism used by the Tarsonemidae is
important in understanding the different symptoms, but has

not been determined (Hilop & Jeppson 1974, Lindguist 1984b).



BIOLOGY

P. pallidus (Banks) and Polyphagotarsonemus latus

{Banks) pass through four different stages in their
development from egg to adult (Flechtmann 1977). These
mites are found in young, still folded leaves and along the
central veins, damaging the leaf, primordia or corona before
it is formed {(Alford 19723 Flechtmann 19773 Ochoca & von
Lindeman 1988).

The eggs are translucent and comparatively large,

sometimes appearing as a white mass along the length of the

central vein of the 1leaf. The surface can be smooth as in
F. paliidus or dotted with blisters or pits as in P.

latus (Hambleton 12383 Flechtmann 19773 Hugon 1983). The
size varies between 80 and 120 um and length of incubation
at 27=C wvaries from hours to I days (Hambleton 1938; Hugon
1983)

Urnder favorable conditions the fTemale lays between 30
and %9 eggs from which mainly females emerge (Hambleton
12383 Hugon 198Z; Reyes et al 1989). When the eggs are
produced parthenogenetically, the majority are males. (Beer
1934) .

The larva has 6 legs, ranging in length from 140 to 270
um, varies in color from translucent white to opague white,
is robust and very active (Hugon 1983).,

The nymph is inactive and is referred to by many terms,

some inaccurate such as “inactive larva'", ‘“pupa'" or

"chrysallis" {Hugon 1983; Lindgquist 198éb). It is generally

1e



pointed and measures between 160 and 270 um. The inactive
nymph, which will moult to produce a female, is transported
by the male, and copulation takes place upon ecdysis,

The females reproduce sexually and by parthenogenesis
s0 that the male:female ratio wvaries depending on
environmental factors (Heer 1954; Alford 1972; Hugon 19835
Lindguist 1986b). These factors also affect the populations
and crop damage by PF. latus and Phyvitonemus pallidus
(Hambleton 19383 Alford 19272; Reyes et al 1989).

The male and female are translucent white to pale pink.
They are mobile, aggressive, dynamic and almost invisible to
the naked eve. The length of the life cvycle depends on
relative humidity and temperatures for example, at 14-=(,
24=C and I0*=C the life cycle 1is 18.3, 8.3 and 4 days,

respectively {Hugomn 1983Z).
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MATERIALS AND METHODS

The materials analysed consisted of samples of mite—
infested leaves, stems and fruits collected in various
localities of Costa Rica. FPFrocessing of the samples and
identification of the mites in the Tarsonemidaes family was
carried out in the Laboratory, CATIE, Turrialba.
Identification of the first specimens and those considered
doubtful were carried ocut through consultation with Mr.
Robert L. Smiley of the Systematic Entomology Laboratory,
USDA. ARS, Beltsville, Marviand. UBA.

COLLECTION METHODS

Flastic pots: Two types of plastic pot were used for
the majority of collections of affected Ileaves, stems or
fruits. The first type were white, rigid plastic pots, with
a truncated cone shape section and a convex base. The upper
and lower diameters were 11 and 8.5 em, respectively, the
height 6.9 cm, and the capacity 400 ml. The tops of the
pots were soft, semi—transparent or white plastic, allowing
a hermetic seal wunder pressure. Collection data were noted
an the tops in the field.

The second type of pot used was made of red, hard

plastic, with a circular section and Flat bottom, & cm in

diameter, &.6 cm high and 200 ml in volume. The tops were
hard white plastic screw type, allowing a semi-hermetic
seal . Collection data were noted on the tops in the field.

BSamples collected in the field were kept in these pots for
transport to the laboratory and the presence of mites was

confirmed with the aid of a 10—-16: magnification hand lens.



In most cases the samples were processed within 79
hours of collection. When this was not possible, the samples
were refrigerated at 4-8°C to keep them fresﬁ and reduce the
activity of the mites. Mites kept in this way remained
alive for up to a week. In both cases it was possiblie to
onbserve their behavior (colony organization and habits),
major morphological characteristies {(color, eqggs), the
action of predatory mites and insects, damage and symptoms

in leaves, stems and fruits.

Flastic bags: Samples were also collected in medium
sized (30 x 21 cm) polythene bags. Leaves and stems with
mites were placed in the bags and these were inflated with
air and tied at the ends with a wire tie attached to a
cardboard label bearing data for sample’'s identification.
Samples collected in this way were processed within 72 hours

or kept refrigerated for up to a week.

FROCESSING OF COLLECTED MATERIAL

Removal of mites was carried out under a stereo~
microscope using direct light. Mites were removed from the
leaves, stems or fruits with the aid of a fine needle
consisting of a metal bandle with a hog’s hair attached to
the end. The hair was previously dampened with Hoyer’'s
solution. Observations considered necessary or appropriate

were carried out during removal.

T
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Fermanent mounting of mites: All microscope
preparations were mounted in Hover’'s solution. This is made
up from the following:

Distilled water.c..os e snrnnivnenannnunas-era80 g

Clean crystals of arabic gumMe . e ievvnnasnrnan@ g

Chloral hydrate. it ineinnenesaenerssnsrssu.22008 g

BlyCerin@e s ccssnuesssnssnsanunuunnansnnssnasndd g

The ingredients were mixed in the sequence indicated at
room temperature, making sure that each dry ingredient was
thoroughly mixed before adding the next (Freitez 1974).

For the mounts, a drop of solution was placed in the
center of a clean 3A"xl" (0.946~1.06 mm thick) slide. The
specimens were taken directly from the leaves, stems and
fruits, avoiding bubbles, dust particles or debris which
would impair the mount and subsequent study.

Once the mites (adults, nymphs or larvae) were placed
in the required dorsal or ventral position, forceps were
used to place a clean circular cover slip (N1, 17 mom
diameter) on top, using a prepared outline diagram as a
template guide.

Freshly prepared’ mounts were preheated nearly to the
boiling point wsing a ®%B@% alcohol lamp. This was done to
eliminate any remaining bubbles and allow preclarification
of the mounted specimen for preliminary microscopic
@ramination. As a final step, the extremities were extended
and the mites were fixed.

Frepared slides were put into a fixed temperature H0=C

14



incubator for a  minimum of three days to complete
clarification of the specimens and drying of the solution.
The slides were subsequently sealed with GLYCEL,
applied along the edges of the cover slip with a N°2 brush.
A revolving table was used to ensure an even seal and thus
avoid rehydration of the hygroscopic Hoyer's solution. This
solution can absorb water to such an extent that the cover
slip is lifted off, damaging the mount. The slide was
subsequently labelled on each side of the specimen; the left
hand label providing details of the host, collection site,
crollection date, coellector and an identifying codes the
right hand 1label detailing Tfamily, genus, species and

authority.

IDENTIFICATION
A 15080«  binocular contrast fase microscope with buil -
in Koehler type illumination was used to study the

morphological and taxonomic features of permanent mounts of
the species mentioned in this work. On the basis of this, a
detailed study of each species found was carried out.

Once preliminary identification had been completed,
representative slides of doubtful species were evamined with

a specialist for identification.

FRESERVATION OF UNMMOUNTED MITES
Whern large numbers of mites were found, they were

preserved in 70% ethyl alcohol in 4% % 1%mm glass, screw top



jars. The collection ceode was noted on the top.

REFERENCE COLLECTION

For each host plant, representative slides of the
species collected were selected and registered in the
laboratories of the Integrated Fest Management Froject
(CATIE) and Acarolegia, Escuela de Fitotecnica, University
of Costa Rica. The remaining slides were retained for

teaching purposes and Tor exchange of material.

COLLECTION AND COLLECTORS

BSamples were obtained from every province in (Costa
Rica, for an initial estimate of distribution.

Each collection was assigned a code, that indicates
host, locality/province, date, collector and collection kev.

The collection key consisted of the capital letters,

CR—~ (Costa Rica), followed by the initials of reviewer, also
in capital letters; the number of slide were represented by
BB1...999; and the last number indicated provinces as
follows: 1. San Jose; 2. Alajuela; Z. MHeredia; 4. Limoni 3.
Cartagos é&. Funtarenas; 7. Buanacaste; resulting in codes
such as: /CR-RBB11/,.../CR-RBB2L/, /CR-1SO127/.

The collectors were identified by their full name.

16



TERMINOLOGY

Terminology used herein for the idiosoma is that of
Smiley & Emmanouel 1988 and that of Lindguist 1986b. Leg
chaetotaxy used is that of Buski 1968 and inpart Lindguist
{1986b). All measurements are given in microns.

Drawings were made by the author freehand, using a

camera lucida and fluorescent projector.
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DESCRIFPTIONSG
Family TARSONEMIDAE Canestrini & Fanzago

Tarsonemidae Canestrini & Fanzago, 1877.
Tarsonemidae Kramer, 1877. ‘

Classification:

Fhylum: Arthropoda von Siebold & Stannius, 1845,
Subphylum: Chelicerata Heymons, 19601.

Class: Arachnida bLamarck, 1802,

Subclass: Acari Leach, 1817,

Order: Acariformes Zakhatkin, 1952.

Suborder: Heterostigmata Berlese, 1899.
Superfamily: Tarsonemoidea Canestrini & Fanzago, 18B7.
Family: Tarsonemidae Canestrini & Fanzago, 1887.

The Tarsonemidae are very small, ranging in size
between 100 and 00 (Beer 1954; Flechtmann 1977: Doreste
1788) . They are characterized by the development of
apodemes on the ventral side of the body. The integument is
relatively hard in mature specimens and has a shiny surface
(Beer 195%4). The body is divided into three well defined
parts: the gnathosoma, propodosoma and hysterosoma (Beer
19343 Flechtmann 1977). In some species, the dorsal surface

of the propodosoma projects anteriorly forming a rostral

shield. This shield is sometimes separated from the dorsal
sur face of the propodosoma by a suture (Beer 1954). The
propodosoma 1S separated from the hysterosoma by the

principal suture of the body which runs between the front

and hind legs. The mouthparts consist of strong palps with

18



indistinct segmentation inserted into the apex of the
gnathosoma and thin, stylet-like paired chelicerae, inserted
into the central part of the base of the palps (Beer 1954;
FKrantz 1978; Lindguist 1984b). HBeer (1954) considers that
the tubular, paired structures situated centrally and
internally in the gnathosocma are cheliceral sheaths.

The females are characterized by the posession of
capitate form organs (bothridial setae) found dorsolateraliy
betwesn coxae I and TI (Beer 1934:; Flechtmann 1975;
Lindguist 1984b; Doreste 1988). Begr (19534) categorizes
these structures as sensory organs, since they appear +to
have no conpexion with the tracheal system. Females have 6
dorseocentral pairs of setae. The tarsonemids show
pronounced  sexual dimorphism. Males are smaller than
females and the body outline is markedly different { Bopar
1984 Flechtmann 1977). Males have a blunter posterior
section and are equipped with a single structure called the
genital capsule {Lindguist 198éb).

Classifications of the tarsonemids have mainly been

based on the fourth pair of legs in the males, although
classification has been presented based on females
{Delfinado 1976, 1978). In some studies, several authors

have based their classifications on the male or female, so
that when both sexes area compared, confusion arises
regarding the correct genus. In females, the fourth pair of
legs end in a pair of flagelliform setae, generally without

specifie characteristics (Baker & Wharton 1952; Beer 1954).
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Key to genera of Tarsonemidae in Costa Rica

Female and male with 3 or 4 pairs of metapodosomal coxal
=== = =

Female and male with 2 pairs of metaposomomal coxal

GETEE oo rowmmeo s iU in Um0 S d EH S HE S & %K Eenonnmo o wnmown e n s uoy

Female with idiosoma elongate and stouty legs short and
FODUSE cunrnemsrratvisrencvnnsna=nnnnennssnstatrsonemella
Female with idiosoma ovali legs long and slender: leg 1
with strong empaodial claw. Male with button—-like claw

on tarsus IV cueinrnenransanannaan==-Folyphagotarsonemnus

Female and male with cheliceral stylets greater than 1/2
the length of the gnathosoma; female without bothridial
SELAE s nusnnnuvnaneanenseasasnasnnnsssanrsnnnennss ACArapis
Female and male with cheliceral stylets less than 1/2
the length of the gnathosomashort; female with
bBothridial setae ..... fewae Ty

Female and male with some dorso—idiosomal sestae
modified; tarsus II with 4 setae and 1 solenidion ......
nmsmrmmwanmmesasununssusnnnanean=s=xasn-Daidalotarsonenus
Female and male with dorso—idiosomal setas smooth,
finely pilose OF SEFrrafe e ennrisusnautnsannanuennnsed

Female with ventrocaudal lobe long, slender and
trianQUIAr & uouucuwuansnrunsnnannsunnaanss=aXenotarsonenus
Female with ventrocaudal lobe wider than long,. rounded
o Ty

Female and male with 5 setae on femur I ......BPendroptus
Female and male with 4 setae on femur I cvieecwsnseovenrs

Female and male with idiosoma =longate or oval-eslongate
W n e masmsssNmsucssamenmenenanurunennnnnasDdiEABROLArSONEMUS
Female and male with idiosoma oval or pyriform ........8

Males with flanges on leg IV ........0.. R
Males without flanges on leg IV ... ccecnrnrrrosnnnsnn=1?

Male with small triangular or flattened flange on
femorogenu IV (o ree i s i nnanus I s &
Male with prominient flange on femorogenu IV (. .e.....10

Male with rounded flange on leg IV ......... . Fhytonenus
Male with nipplelike flange on leg IV cie i ieensusannnns
B M N N N s M e e EEma e EwarTA e e aan .. Neodendroptus gepus nov.

)
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Male with bladelike claw on 1eg IV s acrvrn o rcuusmnmasen
 mww s sreksuswsanvannnnnsassarnnanswwwilOridotarsonemus
Male with normal curved claw on leg IV.isiccuonucnannussaa

cueesasswunnnasunnnnsnnexnnnxaopinatarsonemus genus nov.

Female with setae Sce displaced anteriorly bothridial

SEEOE s e mrsrssmnnrenununnnnusnwnnsuanuneasesbifngitarsonemnus
Female with setae Bz after bothridial setaceeassssiwvwecaea
T =13 = a1 H R

Key to species of Tarsonemus in Costa Rica

Male with leg IV longer than leg TIl ... esescesancncnuad
Male with leg IV shorter or same long as leg 11T ......4

Male with apodeme IV uniting with posteriomedian
APOOEME nemesannan=ssansawsnssasslarsonenus randsi Ewing
Male with apodems IV not wniting with posteriomedian

APOEHEME « o wewwnnanennanoresensesnsmnnsssssnssssnnsnnesns

Male with anteromedian apodeme uniting with transverse
APOUEME »vwwnuaoss ceevensannanawnlarsonenus waiteli Banks
Male with anteromedian apodeme not uniting with
transverse APOdEmE . .....x..0002larsonenus bakeri Ewing

Male with solenidion on tarsus I and 11 about same size
e e e s amsurassannsseusunanenenanw ArSonenus scaurus Ewing
Male with solenidion on tarsus I and Il not egual in

o T - T

Male with small spinelike modified setae on femorogenu
IV tiiswwusannran=-slarsonenus pseudokennedyi spec. nov.
Male without spinelike modified setae on femorogenu IV

%

Male with tactile setae on tibia IV longer than leg IV
ke ume s s mum e annsstarsonemus simplex Ewing
Male with tactile setae on tibia IV shorter than leg IV

n-u-unannu--n-u--unu---u.-nuao-----;---u-------n-nou-uo;

Male with tibiotarsus on leg IV e ecerasncannnasasennwatd
Male with tibia and tarsus on leg IV...iceweeeaunnnnsassea
frmaummannnaarneaneansnsnsunsstarsonenus fusarii Cooreman

Male with solenidion on tarsus [I long and wide «.....s-
s eNnsuunursrnnnaann s JArSONENUS solengrandis spec. nov.
Male with solenidion on tarsus IT Stout ceeewasvuvannae

k]
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Male with femur IV angulate at the basEu..cs e it v v 1B
Male with femur IV not angulate at the BasSe wuvermewweass
remseaseserncsnansasarenawolarsonenus floridanus (Attiah)

Male with leg IV of medium size, and with short claw ...
f e arsmrssrsesrxensanne e ArSonenus inornatus (Attiah)
Male with leg IV small, and with small curved claw ....
 ua v s aaresxennsnsnnwnael@arsonenus minutus (Attiah)

B



Genus Acarapis Hirst
Acarapis Hirst, 1%21: 378; Lindguist, 198&b: 257.
This genus is distinguished by having stout and short
legs, long cheliceral stylets, lacking bothridial setae, and
parasitic feeding on insects (Delfinado—Baker & Baker 19825

Lindquist 198&4b).

Acarapis woodi (Rennie)

Acarapis woodi (Rennie), Delfinado-Baker & Baker, 1982: 212.
Tarsonemus woodi Rennie, 1921: 769.

This species was found by Calvo & Vargas (1987}, in the

tracheal system of Apis mellifera L.y in some apiaries of

the area of Santa Maria de Dota.

HOST AND LOCALITY: Apis mellifera L., Santa Maria de

Dota, San José (Calvo & Vargas, 1987).

Benus Dajdalotarsonemus Deleon

Daidalotarsonemus Deleon, 1956b: 163.

Females of this genus are distinguished by their
ovalated body. Idiosoma shield with varied shaped
reticulation, setae in region of metapodosoma lanceolate and
pilose, some globulate, as well as smooth and simple (Deleon

1986b; Bmiley 1972; Lindquist 1986b).

Daidalptarsonemus deleoni (Smiley)

Daidalotarsonemus deleoni (Smiley), Lindguist, 1984b: Z20.
Hemitarsonemus deleoni Smiley, 1967: 1373,

HOST AND LOCALITY: Cupressus sp., BGuapiles, Limon

(Coll. 1. Obando, 1989).

k3
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REMARKS & This mite was found with spores of fungus

adhered to its body.

Paidalotarsonemus limonensis spsc. nov.

DIAGNOSIS: The female of D. limonensis spec. nov. is
similar to female of D. Jamesbakeri Smiley. It can be

distinguished by the reticulations in the dorsal region
being elongate on D. jamesbakeri and areolate in this
species and the setae h 1is longer and pilose in  this
species, but smooth or simplie in D. jamesbakeri.r

MALE: Unknown.

FEMALE: (Figs. 2-4) Color ligth-black with somg parts

green, length 140.62, width 99.37. Gnathosoma, color
translucent-white, length 22.48, width 20.62; with
anterolateral and ventral setae simple. Falpi sligthly
approximate, directed anteromedially. Chelieeral stylets
short. Fharynx long, dense, with muscular—sclerotized
walls.

Idiosoma, body oval. Fropodosoma with dorsomedial and
central reticulations very irregular. Hysterosoma
dorsomedial and dorsocentral aereolate rugose, and
dorsolateral smooth. Setae v, curved and moderately long,
setae S5c= about same length as v, but thicker. Base of Sc=
anterocentral to Sca.. Bothridial setae global, finely
pilose (11.84). Betae ¢y thicker than setae c©=. and 1/3
longer. Setae d and T same size. Setae e 1/2 as long as T3

setae e about as long as setae h. Setae f (27.9), 4 (25}, h



and & lanceolate and pilose. Apodeme 1 short, apodeme I1

strong and curved, not uniting with transverse apodeme.

Apodeme III equal in length to apodeme 1]. Apodeme IV
uniting with posteromedian apodeme. Setae Z2a twice as long
as lay 2a and 3b same size. Betae Ja 1/2 longer than 2a.

Claws of legs I-I11, strong curved.

Legs I and Il subequal in length: leg III longer than
legs I, II and IV. Ta v of tarsi I-11]1 spinelike. Setation
respectively on femur, genu, tibia and tarsus of leg I: 3-4-
S{IY+T7 (1) leg I1: E-A-4-4(1) 3 leg II1: 143%-4-4,
Tibiotarsus I with tibial cluster of 32 sensilla. Leg IV
slender, about as long as combined length of femorogenu and
tibia III, not reaching to posterolateral edge of idiosoma.
Terminal setae about same length as subterminal setae, but
slender.

HOST AND LOCALITY: Holotype female was collected at 28

Millas, ASBANA, Limdn (Coll. R. Rodriguez, 1983), on Anngna

muricata L. Holotype: deposited in the Collection of Lab.
Acarplogla, Facultad de Agronomia, Universidad de Costa
Rica, San Jose, Costa Rica.
ETYMOLOBY @ This species is named for the locality
where it was found, the province of Limén, Costa Rica.
REMARES: This mite was found on Ffruits of Annona
mut-icata L... Fungus spores were found adhered to the dorsum

of mites.

1)
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Daidalotarsonemus ifernifoliae spec. nov.

DIAGNOSIS: The male of this species resembles that of
D. leonardi and D. somalatus, but is distinguished by the
size of the solenidion on tarsus I and II, and by having the
base of solenidion nearly below the base of tactile setae on
tibia IV.

MALE ¢ (Figs. 3-6) bength 176.25

I+

1.25, width 90 +
2,33, Bnathosoma, length X 21.31, width ¥ 20.72; with
anterplateral simple setae slightly longer than ventral
setas. Failpi sheort, nearly parallel, directed anteriorly.
Cheliceral stylets short. Fharynx elongate, with finely
sclerotized muscular walls.,

idiosomay body elongate medially, oval, slightly

broadest in posterior region of metapodosoma. Frodorsal
shield subrectangular. Setae wv= 1/2 as long as setae vyl
Sce about 2/3 as long as Sca (33.38 £ 8.14); va about same
length as Secz (29.35 F 1.58). Hysterosoma with setae c=

attenuate, slender, about same sizZe as ©.§ setas d (36.24)
174 longer than c., both strong and pilose. One pair of
pores or cupules anteromediad of setae ci,. Ventral region

with finely granulate areas. Anteromedian apodeme extending

posteriorly behind apodemes II, finely wuniting with
transverse apodeme. Apodeme II wuniting with anteromedian
apodeme. Apodeme 111, IV and posteromedian, uwnited forming
a "V" as figured. Coxal setae Za about 2w as long as la.

Coxal setae Za about same sire as 3b.

leg II1 longer than legs I and IIy leg II1 about same



length as leg 1IV. Ta v present on tarsi I, Il and 1T,
spinelike. Setation respectively on femur, genu, tibia and
tarsus of leg I: Z~4-3(2)-8(1l); leg II: 3-3-4-4{1); leg III:
1—-3~-4-3., Solenidion Ta & in tarsus I and Ii rodlike, long.,
robust and about same size (11.59 2 @. 22). Tibia I with
cluster of 3 sensilla comprised of short clavate solenidion
{Ti a), with finely stalked, thinly capitate solenidion, and
with setiform seta. Leg IV robust, femorogenu elongate with
3 simple setae; tibial rodlike smolenidion., short and located
anteriorly to tactile seta (&7.3% & 8.7)}; tarsus with 3
simple small setae and strong curved claws.

FEMALE: Unknown.

HOSTS AND  LOCALITIES: Holotype male was collected at

Dasamparadops, Vivere América, San José (Coll. M. Gonzaler,

1983), on Macadamia ternifolia F.; paratype male was
collected at Zarcero, Alfaro~Alajuela (Coll. L. Bolis,
198B3), on Persea americana Mill. Holotype and paratype:

deposited in the Collection of Lab. Acarocleogia, Facultad de
Agronomia, Universidad de Costa Rica. San José, Costa Rica.
ETYMOL.OGY = This apecies 1is named for its host,

Macadamia ternifolia F.

REMARKS : This mite was found in Persea americana Mill.

with mites of the genus Tarsonemus.

Genus Dendroptus kKramer

Genus Dendroptus Kramer, 1874: 283 Lindgquist, i98é6b: 2905,

This genus is distinguished by the presence of three



setae in femorogenu I, cluster with @ setae on tibia 1,

rounded flange on femorogenu IV (Lindguist 198é&b).

Dendroptus irregularis spec. nov.

DIAGNOSIS: This species is distinguished from other
species of Dendroptus by having irregular flange on
femorogenu IV, and small spinelike setae on tarsus II.

MALE = (Figs. 7-8) Length 142.5, width 82.85.
bnathosoma, length 29.46, width 29.463 with anterolateral
simple setae about same size as ventral setae. Falpi
approximate, directed anteriorly. Cheliceral stylets short.
Fharynx with muscular sclerotized walls.

Idiosoma, body oval. Frodorsal shield subrectangular.
Setas vz 1/2 as long as setae vyi Scy about 2x as long as
Sc=y vi sligthly longer than Scz. Hysterosoma with-setae C=
attenuate, smooth, slender and slightly longer than caj €2
and d wide, serrate and same size. Fores or cupules on
horizontal plane of setae oi1. Ventral region finely
punctate. Anteromedian apodeme extending posteriorly behind
apodemes 11, not uniting with transverse apodeme. Apodeme
I1 slightly curving inward, not uniting with anteromedian
apodeme. Apodeme I[Il not uniting with apodeme IV: apodeme
IV uniting with posteromedian apodeme. Coxal setae la about
same length of setae Za, setiform; Za about 1/7 longer than
Ib.

leg II1I longer than legs I, II and IV; leg I about same

size as leg II. Ta v present on tarsi I, 11 and III,



spinelike. Setation respectively on femur, genu, tibia ana
tarsus of leg I: 3-4-5(2)-8(1); leg I1: 3-3-4-5(2); leg I11:
i-3~4—4, Tibia I with cluster of two sensilla comprised of
short clavate solenidion (Ti a}), with éetifmrm setao.
Tarsus I1 with solenidion Ta a 1/2 as long as that of tarsus
1, solenidion of tarsus I long (7.91 & B.22). Leg IV (41.462
+ @.37) robust; femorogenu with small irregular flange as
figured; tibia with rodlike solenidion large (18.73 + B.37),
tactile setae (24.0% = 0.37). Tarsal claws curved.

FEMALE: Unknown.

HOST AND LOCALITY: Holotype male was collected at
Guapiles, Limon {(Coll. I. Obando, 198%), on Cupressus sp.
Holotype deposited at Lab. Acarologia, Facultad de
Agronomia, Universidad de Costa Rica.

ETYMOLOGBY ¢ This species is named for its irregular

flange on femorogenu IV.

Genus Floridotarsonemus Attiah

Floridotarsonemus Attiah 1970: 120,

This genus is distinguished by the elongate pharynx
with sclerotized oval=like walls on adults; by small and
flattened flange, with bladelike claw on leg IV of the male
{(Attiah 1970: Lindgquist 198é&b). Lindguist (1984b) reports

Floridotarsonemus with immovably femorogenu and tibia on

females, and femorogenu on  males. Mounts of F. edule
present lightly crystalline sutures on femorogenu N

Therefore, division of femur and genu 111 ig visible on the
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male, or femorogenu and tibia on leg III of the femals.

Floridotarsconemus edule spec. nov.

DIAGNOSIS: The male of F. edule spec. nov. resembles
that of E. scaber Attiah, but is distinguished by the same
size of solenidion on tarsus I and 11, and by the small
subtriangular flange flange on leg IV. Setae Za and 3bh are
the same size on FE. scaber, but are unequal on this new
species. The female is distinguished by the flange on femur
II, and a rod—-shaped solenidion on tarsus Il on F. scaber,
and small flange and lanceolate pilose seta on femur II1 on
E. edule spec. nov.

MALE: {Figs. %9-11) Length 1464.25 + 4.05, width B87.4%

+ 3.85. Bnathosoma, length 24.37 + 1.87, width 29.856 =+

B.94; anterolateral simple setas about same length as

vantral setae. Some males have the distal portion slightly
Blunt. Falpi slightly separated, directed anteriorly.
Cheliceral stylets short. Pharynx elongate, sclerotized,

with oval—like walls.

Idiosoma, body pyriform, broadest in anterior region of
hysterosoma. Prodorsal shield subrectangular. Setae ve 2/3
as long as setae vaiji 8ca about 3x as long as Scmei v about
same length as Bce. Hysterosoma with setae c» smooth and
slender, about 2/3 as long as ci3 setae d about same lengih
A8 Cy. Setae ¢y and d wide, finely serrated. Setas e 1/3
as long as d. One pair of pores or cupules anteromediad of

setae Cai. Ventral region smooth. Arnteromedian apodeme

-
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extending posteriorly behind apodemes 11, uniting with
transverse apodeme. Apodeme 11 curving inward., not uniting
with anteromedian . apodeme. Apodeme I1I slightly uniting
with apodeme iv. Apodems IV slightly uniting with
posteromedian apodeme. Coxal setae la slightly shorter than
2a, both slender. Coxal setas Za about same size as 3a

(14.8 + ©.1). Coxal setae Ib (20.72 + 0.03) 1/4 longer than

Ja.

Leg 1II longer than legs I, II and 1V; leg I about same
sizre as leg I1. Ta v present on tarsi I-111, spinelike.
Setation respectively on femur, genu, tibia and tarsus of

leg I: 4-4-5(3)-10(1); leg II: 3-3-4-5(1); leg 1Ii: 1-3-4-4,
Tibia I with cluster of three sensilla comprised of short
clavate solenidion (Ti a 2.96 £ 8.01), with finely stalked,
thinly capitate solenidion (2.8B1 + B.01), with setiform seta
{(4.14 =+ B.01). Tarsus I with solenidion Ta a slightly
shorter than that of tarsus II. Tarsus 11 with solenidion
Ta a thick (5.92 + 8.81 long). leg IV (70.31 x 3.1)
moderately robust, shorter than 1leg IIli; femorogenu with
small flange as figured. Tibial rodlike solenidion short.
Leg IV with bladelike claw.

FEMALE: {(Figs. 12-13%) Length 226.87 =+ 4.85, width
138.72 £ 7.81. Gnathosoma, length ZZ.12 + .18, width 34.357
+  2.34; including palpi, cheliceral and pharyngeal
structures similar to that of male.

Idiosoma ovaly dorsal shields smooth. Ventral surface

finely punctate. Frodorsal shield subrectangular as



figured, covering from 1/2 to 2/7 of gnathosoma. EBothridial
setae capitate, finely spiculate (17.76 + B.04). Setae v,
about 1/3 as long as setae Bee (74 + 1.8). Setae Cy about
same sSize as setae cwi base of setae oo nét on horizontal
plane with c=, situwated slightly below base of cz=. GSetae d,
2, f and h small, pilose and about same size. Tergites D
and EF with pores. Anteromedian apodeme extending
posteriorly apodemes 11, uniting with transverse apodeme.
FPosteromedian apodeme present, wniting with apodeme IV.
Ventrocaudal lobe between leg IV small, wider than long,
rounded distally. Coxal setae 2a slightly longer than la.
Coxal setae 2a and 3b about same sizes; setase Ib 2/3 as long
as Za.

beg I and I1 about same sizej; leg II1 longer than legs
I, I and IV. Ta a present on leg 1. Ta v of tarsi I-I11,
spinelike. Setation respectively on femur, genu, tibia and
tarsus of leg [: 4~4-3(3)+9(1); leg 1I: Z3-3-4-5(2); leg I1I:
L+35—4-4, Tibiptarsus I with tibial cluster of I sensilla
like that of male. Femur II with small, rounded flange as
figured. GSetae d of femur I1 lanceolate, pilose as figured.
leg IV slender, about as long as combined length of
femorogenu and tibia III, not reaching to posteriad edge of
idiosomas; femorogenu about 4% as long as  tibiotarsus,
subterminal seta of tibiotarsus about 2/3% length of movable
part of leg IV: terminal seta about Zx as long as
subterminal seta.

HOST AND LOCALITIES: Holotype male, allotype female,



paratypes 4 females and 1 males, were collected at Ujarras,
Faraiso-Cartago, {(Collg: 5. Medina, A. Barcia, 1972):
paratype 2 males, were collecied at Finca Coghi, Ujarras—
Cartage (Coll. L.A. Salas, 1983), on SechiGm edule (Jacqg.)
Sw. Holotype male and paratypes 2 females (N°CR-HT-3)3:
deposited in the U.8. National Museum Collection, Acari
Collection, at Beltsville, M.D. 20705. Allotype female,
paratypes 3 males and 2 females:; deposited in the Collection

of Lab. Acaroleoglila, Facultad de Agronomia, Universidad de

Costa Rica, San José, Costa Rica.

ETYMOLOBY: This species is named for its host, Sechium

edule (Jacg.) Sw.
REFERENCE SPECIMEN EXAMINED: Holotype (N°47) male of

Floridotarsonemus scaber Attiah, on deposit in the Florida

State Collection of Arthropods, Division of Flant Industry,

Florida Department of Agriculture, at Gainesville, Florida

I2602.

Genus Fungitarsonemus Cromroy

Fungitarsponemus Cromroy, 1938: 1133 Linduist, 1986b: 303.

This genus is distinguished by the female having the
base of Sc= displaced anteriorly of bothridial setae. The
male is distinguished by his femorogenu and tibia of leg IV

elongate (Beer 19543 Lindguist 1986b).



Fungitarsonemus cocosi {Deleon)

Fungitarsonemus cocosi (Deleon), Lindguist, 1984b: 387.
Hemitarsonemus cocosi Deleon, 1925ba: 1089,

MALE: Length 141.25, width B@. Gnathosoma:; length
18.5, width 18.5; with anteclateral simple setae twice as
long as  ventral setae. Fharynx sclerotized, with oval-like
walls; ¢ 1/4 longer than cz. Coxal setae 2a about 2
length of setae la; 3Za and b same size. Apodemes I nearly
reaching with anteromedian apodeme, apodeme II straight, not
uniting with transverse apodeme. Solenidion in tarsus I and
Il short (3.18 + 0.22). Leg IV elongate (72.0 + B.5).

HOST AND LOCALITY: Cocos nucifera L., Westfalia, Limon

(Colls. L.A. Balas, M. Dormond, R. Ochoa, 1982).

REFERENCE SFECIMEN EXAMINED: Paratype (MN99&7-1&) male
of F. cocpsi (Deleon), on deposit in the Florida GState
Collection of Arthropods, Division of Plant Industry.
Florida Department of Agriculture, at Gainegville, Florida

J26B2.

Fungitarsonemus lodici (Deleon)

Fungitarsonemus lodici (Deleon), Lindguist, 1984b: 307.
Hemitarsonemus lodici Peleon, 195%&6a: 110.

DIAGNDSIS: The male of E. lodici resembles that of E.
cocosi (Deleon). It can be distinguished by the gnathosoma
with anterolateral and ventral setae same size, the
solenidion in tarsus I and 11 elongate (B.60 x 0.34), ca 1/3
longer than cz., setas la and 2a same size, Za and 3b same

S1Te, anteromedian apodeme extending posteriorly behind
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apodeme II and uniting with transverse apodeme, apodemes 11
curved and not wniting with anteromedian apodeme on, F,

lodici.

HOST AND  LOCHLITY: Macadamia ternifolia F., Vivero

América, Desamparados, San José (Coll. M. Gonzalez, 1985).
REFERENCE SFECIMEN EXAMINED: Faratype (N° 1145-9) 2
males, 1 female of F. lopdici (DelLeon), on deposit in the
U.S. RNational Museum Collection, Acari Ceollection, at
Beltsvilile, MD. Z2B705.
REMARKS : This mite was found with spores of fungus

adhered to its body.

Fungitarsonemus pereqrinus (Beer)

Fungitarsonemus pereqrinus {Beer), Lindguist, 1%86b: Z2B7.
Hemitarsonemus persgrinus Heer, 1924: 13006.

DIAGNOSIS: The male of E. peregrinus resembles that of

F. cocosi (Deleon). It can be distinguished by the setae ca

1/4 longer than c=, and coxal setae 2Za about 2u length of
setae la on F. cocosi, and setae cz about Zx length of ca,
coxal setae la and Za slender and same size in this species.

MALE : t.ength 184.00 * 4.83, width 188.9 + 7.28.

Gnathosomas length 22.6, width 29.46. Fharyny long and thin

with muscular sclerotized walls. Setae c= about 3Ix length
of ca1. Coxal setae la and Za slender and same size. Setae
Za and Zb slender and same size. Solenidion in tarsus 1

(4.12 + @.12) slightly smaller than solenidion in tarsus I1
(5.25 + B.@1). Leg IV elongate (92.75 + 1.93).

FEMALE: Length 238.75 + 11.25, width 129.1 £ 4.22.

tel
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Bothridial setae 14.3 + 9.1,

HOST  AND LOCALITY: Saccharum officinarum -

Turrialba, Cartago (Colls. R. Lépez, F. Freitez, 1973).
REFERENCE SPECIMEN EXAMINED: Faratype (N° Q-3I3156)
male of F. perearinus (Beer), on deposit in the U.S.
National Museum Collection, Acari Collection, at HBeltsville,
MD. 20785,
REMARKS ¢ Fungus spores were found adhered to the

dorsum of mites.

Neodendroptus genus nov.

This genus is distinguished by the presence of
praminient nipplelike flanges on legs IV of the male, and
with femur I having 4 setae. The small spinelike tarsal
setae on leg II, the moderately large cheliceral levers and

the usually inconspicuocus paired glands behind the pharyns

are other distinctive characters, The fenalea of
Neodendroptus resembles females of Fhvtonemus and

Pendroptussy of Fhytonemus by the shape of the idiosoma and
by having 4 setas on femur 1. Females of thig genus are

more closely related to Dendroptus by the shape of the

gnathosoma and apodemes, but are distinguished by the
cluster of three solenidion on tibia I and a ventrocaudal

lobe between legs IV longer than wide.

Neoendropius perseap spec. NOV.

MALLE : (Fig. 16) Length 156.25 + 3.42, width 23.75 #



B.88. Gnathosoma, length X 25, width X 27.9, anterclateral
and ventral setae simple and slender about same size. Falpi
approximate, directed anteriorly, cheliceral stylets short.

Fharynx long and thin with muscular sclerotized walls.

Idiosoma, bhody pyriform. Prodorsal shield
subrectangular. Setae v. about same length as vz and Sca,
all slender and finely pilose. Sca 4% as long as  Sca,
sligthly pilose. Hysterosoma with sstae ci, c= and 4

slightly pilose. ¢= 3/4 as long as ci. Setas d 1/2 as long
as Ca. Setas ce fine or thin distally. Ventral region
smooth. Anteromedian apodeme extending posteriorly behind
apodeme II, not uniting with transverse apodeme. Apodemes
II curving inward, not uniting with anteromedian apodeme.
Apodeme III wuniting with apodeme IV. Apodeme IV uniting
with posteromedian apodeme. Ventral setae ia, 2a, ZFa and 3b
simple and about same sire.

Leg III longer than legs I, I1I, and IV; leg I slightly
longer than leg 11. Tarsus 1I with setas B spinelike
adijacent to solenidion a, femur Il with setae lanceolate and
pilose. Setation respectively on femuwr, genu, tibia and
targsus of leg 1: 4-4-5(2)-9(1}; leg 1I1: 3~3~4-5{(2); leg IIl:
1-+3-4~5, Tibia I with cluster of 2 sensilla comprised of

short solenidion (Ti & 2

4 -

13

T B.2), with finely stalked,
thinly setiform solenidion ( Ti g Z.4 + @.1). Tarsus 11
with solenidion Ta a longer (7.2 + @.1) and thicker than
that of tarsus 1. Leg IV robust, shorter than leg I1I, with

strong femorogenu flange lobe as figured. Tibial solenidion
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small, rodlike; tactile seta long (6&.6 + B.2). Tarsal

claws stout, uncinate distally, longer than wide.

FEMALE: (Fig. 17) lLength 183Z.% % 17.8, width 120.2 +
13.9. Bnathosoma, length 32.7 + 8.2, width 2.8 + 0.2,
including palpi, cheliceral, and pharyngeal structures,

gimilar to that of male.

Idiosoma ovali dorsal shields unornamented, smooth as
on ventral surface. Prodorsal shield subrectangular.
Rothridial setae global and finely pilose (12.21 + @.45).
Setae vy, slender finely pilose about 1/3 as long as setae
S5ce. Setae £ and cz thin, base of setae c. not on
horizontal plane with c=, situated below base of c=. BSetae
d, & and f same size and finely serrated. BSetae h 2x as
long as setae f. One pair of pores or cupules between setae
€4 and d. Tergites D. EF and H with pores. Anteromedian
apodeme eixtending posteriorly slightly beyond apodemes 11,
uniting with transverse apodeme. Fosteromedian apodeme
present. Apodeme IV uniting posteromedian apodeme. Ventro
caudal lobe between leg IV subtriangular. Coxal setas la,
Z2a and 3Ib slender and same size. GCoxal setae Ja slightly
longer than Ib.

l.eg I and II about same lengthi leg 111 longer than
legs I and II. Ti a present on leg I. Ta v of tarsi I-III
spinelike. Setation respectively on femuwr, genu, tibia and

tarsus of leg 1: 4-4-5(3F) + B(l); leg Il: EZ~-3-4-5(2): leg

(d

ITI: 1 + F-f-4, Tibhiptarsus I with +tibial cluster of

sengilla like that of male. Leg IV slender about as long as



combined lengith of femorogenu and tibia III, reaching to
posterolateral edge of idiosoma; femorogenu 3x  as long as
tibiotarsus, subterminal seta of tibiotarsus about 1/2
length of movable part of leg IV; terminal seta about 3w as
long as subterminal seta.

HOST AND LOCALITY: Holotype male, allotype female and
B8 paratypes, males and females were collected at San Ramén
de Tres Rios, Cartageo (Coll. L.A. Salas, 1983-1984), on

Fersea americana Mill. Holotype, allotype, 4 paratypes

females; deposited in the Cellection of Lab. Acarologia,
Facultad de Agronomia, Universidad de Costa Rica, San José,
Costa Rica; paratype (NPCR-RBG1I1L) 2 males, 2 females:
deposited in the U.85. National Museum Collection, Acari
Collection, at Beltsville, MD. 20705.

ETYMOLOGY : This species is named for its host, FPersea
americana Mill.

REMARES: In Persea americansa Mill. two kinds of damage
were observed in fraits: 1) fine leprosis covering from S5-

1@% of the epidermis with few mites moving and hiding in

.,

striations; 2} in association with the fungus Sphaceloma

perseas Jenkis causing damage on the surface. Asca SpP.

{(Ascidas) was found as predator of dNeodendroptus perseae

spec. nov,

Genus Fhytopemus Lindguist

Fhytonemus Lindquist, 198&6b: 221.

This genus is distinguished by the presence of rounded
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flanges on legs IV of males, and by the tibia and tarsus
being fused on leg IV, and by the single solenidion on
tarsus I1. In the female the posteromedian apodeme is

partly reduced {(Lindgquist 198é&bj}.

Fhytonemus pallidus (Banks)

Phytonemus pallidus (Banks), Lindguist, 198éb: 291.
Tarsonemus pallidus Banks, 1901: 294; Beer, 1954: 12467.
Tarsonemus Tragariae Zimmenran, 19@5: 1.
Steneotarsonemus pallidus (Banks), EBeer, 1934:
Fhytodromus pallidus (Banks), Denmark, 198%9: 1.

1247,

In the males of F. pallidus (Banks) on legs IV, there

are variations in shapes, sizes and angles of the rounded

flange. Setae Za and 3b in some males of F. pallidus were
of similar size. In some females, lags IV extend to the

posterolateral esdge of the idiosoma. The posteromedian
apodeme is not reduced and apodeme IV unites with the
posteromedian apodeme.

MALE: {Figs. 18~1%) Length 192.72 %+ 6&6.26, width
i@1.81 + 6,295, Leg IV &9.47 + 2.45, rounded flanges with
slight variations in shapes, but always mantaining the
angle.

FEMALE: Length 236.71 & 4.461, width 144.33 + 21.7%9.

HOSTS AND  LOCALITIES: Capsicum anpuunm L., San Isidro

de Coronadp~Ban José (Colls. E. Hidaligeo, 1982, L. Hidalge
1984); Fragaria sp., San Jose de la Montafia-Heredia (Colis.
A, Medina, 19808; 1. Calvo, 1988; L.A. Balas, R. 0Ochoa,
1984), San Rafael-Herdia (Colis. J. Hern&ndez, I. Solis,

1974), Barva-Herdia (Coll. O. Arias, 1974), San Ramon de



Tres Rios-Cartago (Coll. I. CEalveo, 1981); Saintpawlia sp.,

San Ididro de Coronado-8an José (Coll. L. Hidalgo, 1978),
San José (Coll. V. Quesada, 1982), La Faulina, BSan José

{Coll. J. Chaverri. 1979) 3 Saintpaulia ionantha Wendl.,

Barrio La Granja, San José (Colls. M. Morales, V. Cruz,
1972)y Gloxinia sp., San José (Coll. E. Castro, 1984).

REFERENCE SFECIMEN EXAMINED: Male (N° 78DI~43 det. by
T. Kono) of B. pallidus (8. pallidus) is on deposit in the
Lab. Acarclogia, Facultad de Agronomia, Universidad de Costs
Rica, San José, Costa Rica.

REMARKS & This is one of the most well known and
taxonomically conflicting gQroups. Hecause of the
discrepancy in  morphology, bioclogy and damage to host it is
not clear 1f P. pallidus (Banks) = P. fragariae Zimmerman.
Smith & Goldsmith (19346} report in  the United States that
they are the same species, but that F. pallidus observed in
1883 on Lyclamen, was not found on Eragaria sp. until 45
vears later, Al ford (19732) reports  the difficulty in
distinguishing F. pallidus from F. fragariae. but he did not
treat them as synonyms.

Eyndhoven & Groenewold (195%9) and Karl (1963, 1969)
recognize differences in their material, for some authors it
is conclusive and  for others 1t is still incomplete.
Lindguist (1%986k) reported F. fragarise as a subspecies of
Fo pallidus, and mentions the eiistence of a species-—
comple:.,

In Costa Rica F. pallidus was present on Capsicum
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annuum L. in areas where Fragaria sp. previously had been
cultivated. Extensive planting of L. annuum and the
ability of this species to adapt to differents crops,
perhaps obligated attack because its férmar nost was
removed.

Damage, agressiveness and morphological variations of
this mite on different crops, add to the guestion if they
are the same species or a complex. I think that more
pathogenesis tests, life tables on different crops. tests of
responses to different products and genetic studies are
necessary for the F. pallidus complex to determine if they
are the same species or subspecies.

On FEragaria sp. tender foliols become deformed
(spoonlike) and in some cases, necrotic, Fruits may be
deformed and be affected plant have little regrowth.

On Saintpauwlia spp. tender leaves become deformed,

light-green and cracked and in the worst cases, dye-back

DCCUrsS.

fn Capsicum annuun L., leaf symptomatology is equal to

damage done by F. latus in this crop.

. pallidus is not susceptible to sulphur products.

Genus Folyvphagotarsonemus Beer & Nucifora

Folyphagotarsonemus Beer & Nucifora, 19465: 383,
Neotarsoneqmus Smiley, 1967: 137; Lindguist, 198éb: 234

This genus is distinguished by +the presence of a
smaller triangular flange and buttonlike claw an leg IV of

the male, and by females having eaggs with symetrically

1]



areolated figures (Hambleton 19X8; Smiley 1964; Hugon 1997%E;

Beer & Nucifora 19463; Lindguist 1986b).

Folyphagotarsonemnus latus (Hanks)
Folyphagotarsonemus latus (Banks), Beer & Nucifora, 1965:
42.
Hemitarsonemus latus (Banks) Ewing, 193%9: a4,
Tarsonemus latus Banks, 12042 615,
Aoarus translucens Green, 18980: 12.
Tarsonemus translucens (Green) Green, 1913, 2.

MALE: (Fig. 28) Color brigth-white or translucent
light—-pink; length 184.85 + &.467, width 191.87 + 4.78. Leg
IV 77.14 =+ 35.87, the button-like claw slightly varying in
shape.

FEMALE: Length 238.71 + 22.17, width 180.467 + T7.57.
Strong conspicuous tarsal claw (8.85 + 1.81) in leg I. Eggs
with symmetrically areolated figures.

HOBTS AND LOCZALITIES: HAnnona cherimolia Mill., Campus

Universidad de Costa Rica, San Jossé {(Coll. F. Morales,

1978); Capsicum anpuwum L., Campus Universidad de Costa Rica,

S8an José (Coll. L.A. Balas, 197%), Atenas—Alajuela (Colls.
L.A. Salas, M. Dormond, 1982), Desamparados, San José (Coll.
. Ochoa, 1982); Capsicum Sp., la Faulina, San José {Coll.

L.A. Balas, 1984); Citrus awrantium L., Campus Universidad

de Costa Rica, San José {(Coll. J. Arias, 1985)3; Citrus

reticuwlata Blanco, La Garita-fAlajuela (Coll. G. fglesias,
1972y, Campus Universidad de Costa Rica, {(Colls. H.

Aaguilar, R. Ochoa, 1986); Lodiasunm variegatum Elume, Siempre

Verde, Focora, Liméon (Coll. H. Aguwilar);:; CUpressus SP.s

Buapiles, Limon ({(Coll. I. Obando, 198%9): Datura stramonium
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l..y Campus Universidad de Costa Rica, San Jogeé {Goll. F.

Morales, 1980); Datura arborea L., San Fablo-Heredia {Colls.

L.A. Salas, 6. Ulate, F. Freitexz, 19271}, Ban Fedro de Montes

de Oza  (Colls. R. Fairron, F. Freitez, 1973); Glycine masx

(L.) Mell., Campus Universidad de Costa Rica, BSan José
(Coll. R. Ortiz, 1982); lmpatiens sp., la FPaulina, San Fedro
(Coll. L.A. Balas, 1982), CATIE, Turrialba (Coll. R. choa,
1989): Lycopersicon esculentum Mill., Campus Universidad de
Costa Rica, San Jose (Cpll. L.A. Salas, 1979); Mangifera

indica L., Campus Universidad de Costa Rica, San José (Coll.

L.A. Salas, 1975); Fhaseolus vulgaris L., Campus Universidad
de Costa Rica, S8an José {(Coll. F. Huete, 1278); Solanum
tuberosum ... Campus Universidad de Costa FRica, San José

(Calls. R. BRarroso, F. Freitez, 1973}); Schefflera sp., San

Carlos, Alajuela (Coll. E. Vargas, 1989).
NOTE & Hosts and localities in Fanamé&d and El Salvador:

Solanum melongena L., €. amnuum L., L. esculentum Mill,

Ludwigia sp., Glibadium sp.. Los Santos, Region de Azuero,
Repiblica de Fanam& (Gordon et al. 1985:; Ochoa & wvon
Lindeman 1988); C. annpuum L., WValle de Zapotitan, La
Libertad, El Salbador (Reyves et. al. 1989).

REFERERNCE SFECIMEN EXAMIKNED: Type (N° CIF 4-82) male
of P.  latus (Hanks), on deposit in fthe WU.5., National Museum
Collecion, Acari Collection, at Beltsville, MD. 20765,

REMARKS: F. latus is a serious pest of food crops and

ornamentals in  Central America (kKing & Saunders 1984).

Gordon marked in 198% the importance of F. latus as a pest
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of C. anpuum and L. gsculentum for Central American region
(£. Alvarado, personal conversation, 1989).

In El Salvador F. latus is considered an important pest
on L. annuum L. (Reyes et al 1989). |

In FPanama, F. latus causes extensive damage to (.

anpuum L., Solanum melongena L. and L. esculentum Mill.

Attacked plants present slow growth, leaves become
colorless, distorted and rough (Gordon et al 1985:; Ochoa &
von bLindeman 1988). The most ample damage in Central
America caused by this species was observed in Panamd from
1982 to 1987 in  about 7080 ha., with symptoms like plant
dwarfing, flower fall, defoliation, plant death (Gordon,
personal conversation, 1287). Some cultivated zones with C.

annpuum L. and L. esculentum Mill. were affected during the

whole year. Crop loss averaged about 48%, ranging from 30—
188% depending of the area and the planting time (Ochoa &

von Lindemann 1987). On Solanum melondgena L. leaves present

lateral wrinkling, with iregular development. Light
cracking on fruit carpels may be related to this mite
(C.H.W. Flechtmann, personal conversation, 198%).

Damage to C. annuum L. in Costa Rica was not as severe
and extensive as in  FanamA. The undersides of the leaves
are wrinkled, becoming brittle with age, and growth is
retarded. Undersides of some leaves may become red-brown.
Damage is similar on seedlings. Fruits may be deformed and
present slight eracking of the epidermis. Some varieties of

Capsicum spp. may be tolerant to FP. latus attack.



F. latus was observed on some plants in association
with Bemigla spp. {(Aleyrodidae), moving at random between
the nymphs of this insects. HMites may be found frequently
aon this insects indicating, as reported from India, that
Bemisia carries FP. latus (Natarajan 1988).

n Citrus awrantium L. tender leaves are cupped
undersides. Mites were located around main veins and from
one to five grmupg. of eggs were found in the cavities.
Lateral cupping with red—-brown coloration was observed on
the oldest leaves; specimens were rarely located on this
area.

On Codiaeum variegatum Blume the undersides of the
leaves present lateral wrinkling, with iregular development,
and growth is retarded. Leaves distortion was very severe,
resulting an important economic damage (H. Aguilar, personal
conversation, 1989).

On Cupressus sp. terminal leaves present vyellowness;
plants with mites present apparently low growth, compared

with sane plants.

On Glycine max (L.) Mell. cupping of the surface is
upward. Amblyseius largoensis (Muma) {Fhytoseiidae)} was

found as a predator of P. latus on this host.

On L. esculentum Mill. and Impatiens sp. damage
symptoms may be as presented for L. apnuuwm L., but the
damage is more apparent. On L. esculentum, insects as

Thysanoptera and Hemiptera were found feeding old leaves and

using the caves of F. latus.
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On Bolanum tuberpsum L. leaves are cupped undersides,

resembling virus damage.

On Schefflera sp. tender foliolos present irregular
corrugation undersides; the corrugations asused old foliols
to resemble a corkscrew. This damage is attractive for many
plant collectors, but because of lack of growth of the main
veins, the foliols die and fall.

Specimens of F. -latus were generally collected on
tender leaves and foliolos and their eggs were observed on
the undersides. Fungus spores were found adhered to the
body of mites.

F. latus showed susceptibility to sulfur products.

Damages found on some plants where FP. latus was
present, resemble that caused by lack of bore (C.H.W.

Flechtmann, personal conversation, 198%9).

Spinatarsonemus genus nov.

This genus is distinguished by the presence of a small

triangular shaped flange on the femoreogenu on leg IV of the

male. Males of this genus resemble males of
Heterotarsonemus. but are distinguished by having fused

tibia and tarsus. Females resemble those of Hemitarsonemus.
but are distinguished by having a curved empodial claw on
tarsus I and 4 setae on femur 1.

The presence of a cluster of I sensillia on tibia I and

a cluster of 2 sensilla on  tibia II, places this genus in

the Tribe Tarsonemini.
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Spinatarsonemus alajuelensis spec. nov.

MALE: (Figs. 21-23% Length 144.37 + 4.19, width 82.49
+ 1.22. OGnathosoma, length 20.34 + 1.41, wiéth 20.19 + ©.8;3
with anterolateral simple setae about same size as ventral
setae. Falpi approximate, directed anteriorly. Cheliceral
stylets short. Pharynx elongate with muscular scleratirzed
walls. Neck present.

Idiosoma. Bady pyriform. Frodorsal shield
subrectangular., Setae v= slender, 2/3 as long as setae vaig
va thick; vz and Sc= same sizej; Sce about 3Ix as long as Soas
base of GSc= on horizontal plane with Sci. Hysterosoma with
setae c= attenuate, smooth, slender and about same size as
Ci3 setae i about 2x as long as ey ci slightly longer than
d, both thick and serrate. Fores or cupules not easily
seen. Ventral region finely punctate. Anteromedian apodems
not extending posteriorly behind apodemes 11, not uniting
with transverse apodeme. Apodeme 11 curving inward, not
uniting with anteromedian ;pmdeme. Apodeme III uniting with
apodeme IV  and apodeme IV not uwniting with posteromedian
apodemne. Coxal setae la as long as setae 2a, both slender,
attenuate; Za slightly longer than 3b, slender.

Leg III longer than legs I, [I and IV; leg I about same
size as leg I1f. Ta v present on tarsi I, Il and 111,
gspinelike. Setation respectively on femur, genu, tibia and
tarsus of leg I: 4-4-8(3)-8B(1); leqg Il: E-3-4-5(2): leg I1II:

1~-3—-4~4, Tibia I with cluster of I sensilla comprised of
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short clavate solenidion (Ti a), with finely stalked, thinly
capitate solenidion, with setiform setae. Tarsus II with
solenidion Ta & (5.62 + 0.2) longer than that of tarsus I.
Leg IV (63.28 + 0.81) robusty femoragému with small
triangular shaped flange as figured; tibiotarsus with
rodlike solenidion short: tactile setae (26.6 + 0.4) shorter
than length of femurgenu. Tarsal claws curved.

FEMALE: (Figs. 24-20) Length 174.37 + 3,24, width
193.18 + 6&.14. Gnathosoma, length 27.54 + 0.91, width 24.9
4+ 8.8, including palpi and cheliceral structures similar to
that of male. Fharyni elongate, with muscular sclerotized
walls.

Idiosoma oval, propodosoma covering 173 of the
gnathosoma, dorsal and ventral shields finely punctate.
Frodorsal shield subrectangular. BRothridial setae capitate,
finely spiculate (11.1 + 1.1). Setae Sc= 2x as long as vi.
Setae €= about same size as c¢., both slender; base of setae
«sy not on horizontal plane with cz, situated below base of
€=. Setae d, e, f and h about same sire. Tergites D and EF
with pores. Anteromedian apodeme extending in fragments
posteriorly apodemes I1., not uniting with transverse
apodemes . Apodeme 11  curving inward, not uniting with
anteromedian apodeme, Fosteromedian apodeme present.
Apodeme IV uniting with posteromedian apodeme. Ventrocaudal
lobe between leg IV small, wider than long, rounded

distally. Coxal setae 1la, 2a, 3Za and Zb slender. Coxal
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setae Za slightly longer +than la; setae Sa slightly longer
than 3Ib.

Leg I and II about same length; leg 111 longer than
legs I, II and IV. Ta a present on leg I. %a v oof tarsi I-
IT1 spinelike. Setation respectively on femur, genu, tibia
and tarsus of leg I: 4-4-5(3)+B(1); leg I11: F=3-4-6(1)3 leg
ITI: 1+3-4-4, Tibiotarsus 1 with +tibial cluster of 3
sensilla like that of male. Leg IV slender, about same size
than combined length of femorogenu and tibia ITI, not
reaching to posteriad margin of idiosoma: femorogenu Ix as
long as tibiotarsus, subterminal setae of tibiotarsus about

273 length of movable part of leg IV; terminal setae about

J

b

2% longer than subterminal setae.

HOST AND  LOCALITY: Holotype male, allotype female,

paratypes = males and 5 females ware collected at
Turrucares, Alajuela {Coll. 6. Ulate, 1971), on Citrus

paradisi Macf. Holotype, allotype: deposited in the U.S.
National Collection, Acari Collection, at Belstville, MD.
2B705%: Faratypes: deposited in the Collection of Lab.
Acarologia, Facultad de Agronomia, Universidad de Costa
Rica, San José, Costa Rica.

ETYMOLOGY = This species is named for the locality

where it was found, province of Alajuela, Costa Rica.

Spinatarsonemus costarricensis spec. nov.

MALE: (Fig. 2&) Length 150, width 1208. Gnathosoma,

length 96.25, width 48B.75; with anterolateral simple setae



2 as long as ventral setae. Falpi approximate, directed
anteriorly. Cheliceral stylets short. Fharyn: elongate
with smuscular sclerotized walls.

Idiosoma. Body pyriform. Frodorsal shield
subrectangular. Betae v 2/35 as  long as setae vii va and
Sc» same sizej; Sce  about 3x as long as Scaii base of Sc= on
horizontal plane with Sca. Hysterosoma with setae co
attenuate, smooth, slender and slightly longer than cyy i
thick and finely serrate, twice as long as d. Fores or
cupules anteromediad of setae ca. Ventral region finely
punctate. AOnteromedian apodeme extending posteriorly beh§nd
apodemes 11, uniting with transverse apodeme. Apodeme I1
uniting with anteromedian apodeme. Apodeme 111 uniting with
apodeme IV and apodeme IV uniting with posteromedian
apodeme. Coxal setas la about same length as setae 2a, and
both slender; Ja 1/2 longer than 3b, slender, attenuate.

Leg III longer than legs I, II and IV; leg 1 about same
size as leg I11. Ta v present on tarsi I, II and III,
spinelike. Setation respectively on femur, genu, tibia and
tarsus of leg I: 4-4-3(3)-8B(1}); leg Il: F3-3~4-3(2); leg 111
1-353-4-4, Tibia I with cluster of 2 sensilla comprised of
short clavate solenidion (Ti &), with finely stalked, thinly
capitate solenidion, with setiform setae. Tarsus I with
solenidion Ta a 1/2 as long as that of tarsus II, solenidion
of tarsus 11 large (15.1 + ©.1). Leg IV (48.84 + 1.32)

slender; femorogenu with small triangular shaped flange as

figured; tibiotarsus with rodlike solenidion short; tactile



setae short (32.56 + B.2)Y. Tarsal claws curved.

FEMALE: {Figs. 27-28) Length 170.462, width 112.5.
Gnathosoma, length 26.25, width 22.5, including palpi and
theliceral structures similar to that of hale. Fharyn:
elongate, with muscular sclerotized walls.

ldiosoma oval, propodosoma covering 1/2 of the
gnathosoma, dorsal shields finely granulate; ventral surface
finely punctate. Prodorsal shield subrectangular,
Hothridial setae capitate, finely spiculate (14.8 + 0.1).
Setae vai and 8Scz about same size. Setae c= about same size
as ci, Dboth slender; base of setae c. not on horizontal
plane with c=z, situated below base of cz. GSetae d, e, f and
h about same size. Fores not easily seen. Anteromedian
apodeme extending posteriorly apodemes II, uniting with
transverse apodeme. Apodeme II not uniting with
anteromedian apodeme. Fosteromedian apodeme present.
Apodeme IV uniting with posteromedian apodeme. Ventrocaudal
lobe between leg IV small, wider than long, rounded
distally. Coxal setaes la, 2a, Za and 3Ib slender. Conxal
setaer Ja slightly longer than Zb; setae 2a slightly longer
than la.

Leg I and II about same lengthi; leg I1I1 longer than
legs I, II and I¥. Ta & present on leg I. Ta v of tarsi I[-
IIT spinelike. Setation respectively on femur, genu, tibia
and tarsus of leg I: 4-4-5(3)+8(1); leg Il: 3-3-4-6(1); leg
ITl: 1+35-4-4, Tibiotarsus I with tibial cluster of 3

sensilla like that of wmale. Leg IV slender, shorter than



combined length of femorogenu and tibia III, not reaching to
posteriad margin of idiosomai; femorogenuw Ix as  long as
tibiotarsus, subterminal setas of tibiotarsus about 2/3
length of movable part of leg IV; terminal setae about 1/4
longer than subterminal setae.

HOST AND LOCALITY: Holotype male, allotype female, 4

paratypes females were collected at Cascajal, Coronado, San

José (Colls. L.A. Salas, 19883 W. Pprtilla, 1988), on Rubus

SP. Holotype, allotype: deposited in the U.5. Naticonal
Collection, fAcari Collection at bBeltsville, MDD, 2B8705;
Paratypes: deposited in the Collection of Lab. Acarclogia,
Facultad de Agronomia, Universidad de Costa Rica, San José,
Costa Rica.

ETYMOLOGY: This species is named for the country where

it was found, Costa Rica.

Spinatarsonemus parsoni Spec. MNOV.

MALE z (Fig. 29) Length 200.62, width 157.49.
Bnathosoma, length 31.87, width 28.12; with anteroclateral
simple setae 2x  as long as ventral setae. Falpi
approximate, directed anteriorly. Cheliceral stylets short.

Fharyns sclerotized, with small wishbone-shaped walls.

Idiosoma, length 165, width 157, Body pyriform.
Frodorsal shield subrectangular. Setae vz Z/3 as long as
saetae vaii Sci about 3Ix as  long as 8Bc=z; vi sligthly longer

than Sc=,. base of 8c= on bhborizontal plane with Boa.

Hysterosoma with setae c= attenuate, smooth, slender and



slightly longer than c.; ca wide and serrate, twice as long
as d. Fores or cupules anteromediad of setae ¢, not easily
SEen . Ventral region smooth. Anteromedian apodeme
extending posteriorly behind apodemes 11, 5ﬂt uniting with
transverse apodeme. Transverse apodeme reduced to lateral
fragments. Apodeme II1 slightly curving inward, not uniting
with anteromedian apodeme. Apodeme III uniting with apodeme
IV and apodeme IV uniting with posteromedian apodeme. Coxal
setae la about same length of setae 2a, and both slender; 3b
about Zx longer than 2a.

Leg III longer than legs I, II and IV; leg I about same
size as leg II. Ta v present on tarsi I, II and III,
spinelike. SBetation respectively on femur, genu, tibia and
tarsus of leg I: 4-4-3(3)=9(1)3 leg Il;: 3-3-4-5(2); leg III:
1-3~4--4, Tibia I with cluster of 2 sensilla comprised of
short clavate solenidion (Ti & I.84 % 0.01), with finely
stalked, thinly capitate solenidion 2.96 + 8B.801), with
setiform setae (5.18 &+ B.@81). Tarsus I with solenidion Ta a
1/2 as 1long as that of tarsus II, solenidion of tarsus 11
long (12.534 + @.90%). leg IV (79,6 £ @.4) robust, shorier
than leg I1I; femorogenu with small triangular shaped flange
as figured. Tibiotarsus with rodlike solenidion short (8.8
+ B.81), tactile setae (44.4 + 0.01). Tarsal claws curved.

FEMALE: (Fig. 38) Length 221.25 + 18.5, width 128.7% +
AN Gnathosoma, length 31.82 + 2.22, width 20.34 + 0.74,
including palpi and cheliceral structures similar to that of

male. Fharyni elongate, with muscular sclerotized walls,



Idiosoma oval, propodosoma  covering 1/2  of the
gnathosoma, dorsal shields finely granulate, as on ventral
surface. Frodorsal shield subrectangular. Bothridial setae

capltate, finely spiculate (146.65 =+ B.37). Getae vy, about

1/2 as long as setae Bc=. Setae cm slightly longer as Cas
both slender; base of setae c, not on horizontal plane with
C=, situated below base of c=. Getae d, e and f same size;

setae h slightly longer than setae f. Tergites D and EF
with pores, Anteromedian apodeme extending posteriorly
apodemes I1, uniting with transverse apodeme. FPosteromedian
apodeme present. Apodeme IV reduced to small fragments.
Ventrocaudal lobe between leg IV small, wider than long,
rounded distally. Coxal setae 1a, 2a, Ja and 3b slender and
about same size.

lleg I and II about same length; leg I1I longer than
legs I, 1II and IV. Ta & present on leg I. Ta v of tarsi I—
11T spinelibke. Setation respectively on femur, genu, tibia
and tarsus of leg 1: 4-4-50(3)+8B(1); leg I1I: Z-3-4-4(2);: legqg
I1iI: 1+35-4-4, Tibiotarsus I with tibial cluster of 3
zensilla like that of male. Leg IV slender about as long as
combined length of femorogenu and tibia I1I, not reaching to
posteriad edge of idiosoma; femorogenu 3Ex as  long as
tibiotarsus, subterminal setae of tibiotarsus about 1/2
length of movable part of leg IV; terminal setae about 2x as
long as subterminal setae.

HOST AND LOCALITY: Holotype male, allotype female and

paratype female, were collected at San Ramon de Tres Rios,

tn
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Cartageo (Coll. M. Gonzalez, 1983), on Persea americana Mill.

Holotype, allotype, paratype female: deposited in  the
Collection of Lab. Acarologia, Facultad de Agraonomia,
Universidad de Ceosta Rica, San José, Costa Rica.

ETYMOLOGY = This species is named in memory of Dr.
Frank Parson, for his dedication to the Programm of Crops

improvement in Costa Rica.

Genus Steneotarsonemus Beer

Stensotarsonemus Beer, 19534: 1229,

Farasteneptarsonemus Beer & Nucifora, 1943: 40, Lindguist,
1986b: 274,

Nepsteneotarsonemus Tseng & Lo, 1980: 1273 Lindguist,
1986b: 274.

This genus 1is characterized by the presence of a
hyaline flange on leg IV of the male, both female and male
have the gnathosoma about as wide as long, and with the body
generally elongate. Members of this genus are usually found
on monopcotyledonous plants (Beer 19543 Smiley & Emmancouel

198@; Lindquist 198&b).

Steneotarsonemus COMOSUS Spec. MNOV.
DIABNOSIS: The male of §. comosus spec. nov. resembles

that of 8. madecassus Gutiérrez, but is distinguished by the

short and slightly square-shape flange on leg IV.
MALE : (Figs. 21-32) Length 198.75% + 2.4%, width

.75 & 1.16. Bnathosoma, length X 26.62, width X 30

distal region slightly snub, with anterolateral simple setae

2% as long as ventral setae. Falpi approximate, directed



anteriorly. Cheliceral stylets short. Fharynx strongly
sclerotized, with oval—like walls.
Idiosoma, length X 168.75, width X 93. Body elongate

oval, slightly broadest in anterior region of hysterosoma.

Frodorsal shield subrectangular. Setae v2 2/3 as long as
setae vij; Becai about Zx as long as Sc=i; vi about same length
as Scg. Hysterosoma with setae c= smooth and slender about

1/3 longer than ci; setae d about same length as ci.. One
pair of pores or cupules anteromediad of setae ci. Ventral
region smooth. Anteromedian apodeme extending posteriorly
behind apodemes I1, uniting with transverse apodeme.
Apodeme II curving inward, not uniting with anteromedian
apodeme. Apodeme 111 uniting with apodeme IV. Coxal setae

la small about same size of setae 2a. Coral setae Za about

leg III longer than legs I, 11 and IV; leg I about same
size as leg 1I1. Ta v present on tarsi I1-I1T,
inconspicuously dentate. Setation respectively on femur,
genu, tibia and tarsus of leg I: 4-4~53(3)-18(1); leg II: 35—

Z=4-5(2): leg 1I11l: 1-3-4-4. Tibia I with cluster of 3

sensilla comprised of short clavate solenidion (Ti a0 3.7 +
B.2): with finely stalked, thinly capitate solenidion, with
setiform seta. Tarsus I with solenidion Ta & about same
length as that of tarsus I1. Leg 1V moderately robust,
shotrter than leg IIIl; femorogenu with flange as figured.
Tibial rodiike solenidion short (5.18 ¢+ 8.12), tactile seta

(2F7.68B + @.20). Tarsal claws smoaoth and curved distally.



FEMALE: Length 277.8% + 2.13, width 123.1 +

)

-1.

Gnathosoma, length X B, width X S0, including palpi,
cheliceral and pharyngeal structures similar to that of
male.

Idiosoma elongate; dorsal shields smooth, as on ventral

surface. Frodorsal shield subrectangular. Bothridial setae
capitate, finely spiculate (15). Setae v, about 1/2 as long
as setae Scp. Setae cy about same size as setae czj base

of setae c. not on horizontal plane with c=, situated
slightly below base of ca. Setae d, e and f about same

size; setae h 2x as long as setae f. Tergites EF and H with

pores. Anteromedian apodeme extending posteriorly to
apodemes II, not uniting with transverse apodemns.
Transverse apodeme reduced to 2 horizomtal fragments.
Fosteromedian apodeme partly reduced. Ventrocaudal lebe

between leg IV wider than long, rounded distally. Conal
setae la and 2a about same size. Coxal setae Ia slender and
21 as long as setas Ib.

Leg I and II about same sizei leg II11 longer than legs
I and 1II. Ti a present on leg I. Ta v aof tarsi I-I1I1I
inconspicunusly dentate distally. Betation respectively on
femur, genu, tibia and tarsus of leg I: 4-4-5(3) + 8(1); leg
ITe 53-5—-4-5(2); leg 111: 1 + 3Z~4-5, Tibiotarsus I with
tibial cluster of 2 sensilla like that of male. Leg 1V
slender about as long as combined length of femorogenu and
tibia 111, not reaching to posteriad margin of idiosomas

femorogenu 4x  as long as tibiotarsus, subterminal seta of
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tibiotarsus about 1/2 length of movable part of leg 1v;
terminal seta about 3Ix as long as subterminal seta.

HOST AND LOCALITY: Holotype male, allotype female and
? paratypes male and females were collected at Buenos fires,
Puntarenas (Colls. H. Aguilar, 0. Salazar, R. Ochoa, 1989),
on  Ananas comosus  (L.) Mell. Holotype, allotype, 7
paratypes females: deposited in the Collection of Lab.
Acarologia, Facultad de Agronomla, Universidad de Costa
Rica, San José, Costa Ricaj paratype (N°CR-RBB1S) male and

female deposited in the U.5. NMational Museum Collection,

Acari Collection, at Belisville, MD. 207@5.

ETYMOLOGY 5 This species is named for its host., Ananas

comosus (L) Mall.

REMARKS ¢ In Ananas comosus (L) Mell. this mite

attacks tender leaves of the crowns of fruits, resulting a

fruit with multiple crown.

Steneotarsonemus kruseas spec. nNov.

DIAGNOSIS: The male of 8. kruseae spec. nov. resembles
that of 8. konoi Smiley & Emmanouel but is distinguished by
the fine punctations in  the ventral region and one pair of
pores or cupules approximate and adjacent to setas ci.

MALE 3 (Figs. Z3—34) Length 2053.62 + 20.14, width
180.80 + 16.42. Gnathosomay length X 22,5, width X 3I@: with
anterclateral simple seate twice as long as ventral setae.
Falpi approximate, directed anteriorly. Cheliceral stylets

short. Fharyns slightly sclerotized, with wishbone—-shaped



walls, with small pair of glandular structures near its
posterior extremity.
idiosoma, length X 188, width X 10@. Fody elengate

oval, broadest in anterior region of hysterosoma. Frodorsal

shield subtrectangular. Betae wvi 1/2 as long as ve; Sc.
about Zx  as long as vz and Bc=. Hysterosoma with setae co
smooth and slender, about 1 1/2 as long as £.. Setae d

about 2x longer than ci; about same length as c=, but
thicker. One pair of pores or cupules approximate adjiacent
to setae cai, and another pair anterolaterally adjacent to
setae e on lateral edges of subterminal tergite EF. Ventral
region finely punctate. Anteromedian apodeme extending

posteriorly behind apodemes 11, uniting with transverse

apodeme., Apodemes I1 curving inward, not unitimg with
anteromedian apodeme. Apademe III not uniting with apodeme
V. Coxae I and 1II heavily punctated, stronger than

punctations on coxae 11I. Coxal setae 2a slender, small and
23 as long as setae laj; setae Za slightly longer than Zb; Za
and b slender.

Leg IIT longer than legs I, II and IV; leg I about same
size as legs II. Ta v present lightly dentate on tarsi II-
ITI, not dentate distally on tarsi I. Setation respectively
on femur, genu, tibia and tarsus of leg i: 4-4-4(31-7(1);
leg TI: 2-3-4-5(2)3 leg 1Il: 1-3~4~4. Tibia I with cluster
of % sensilla comprised of short clavate solenidion (Ti &
2.8 - 2.3 long), with Ffinely stalked, thinly capitate

solenidion (Ti R % long), with rodlike seta (Ti y 9 long);
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dorsal seta Ti d inserted mediad of sensory cluster, not asg

long as tarsus. Tarsus II with solenidion Ta a wider than
that of tarsus 1. Femora I and II without markings of
flanges ventrally beside Fe a. Leg IV moderately robust,

shorter than leg 1II; femorogenu with flange as figured.
Tibial solenidion large, rodlike, tactile seta attenuate,
about same length as solenidia. Tarsal claws stout, longer
than wide.

FEMALE: Length Z88.95% & 26.3, width 114.06 <+ 12.6,
Gnathosoma length X 32.6, width X 74.2; including palpi,
cheliceral and pharyngeal structures similar +to that of
male.

ldiosoma elongate; dorsal shields smooth, as on ventral
surface. FProdorsal shield subrectangular. Bothridial setae
capitate, finely spiculate (17.9 + 1.23). Betae vi about
1/2 as long as setaer Sc=. Setae ci is thicker than setae
C=j base of setae ci not on horizontal plane with ¢z,
situated below base of ca. Setae e and h equal in length,
setae o and f same length, about 1/3 longer than & and h,
Tergites D, EF and H with pores; in some females this pores
were not egasily seen on tergites EF and H. Anteromedian
apodeme extending posteriorly slightly beyond apodemes 11,
not wuniting with transverse apodeme. Transverse apodeme
reduced to lateral fragments. Fosteromedian apodeme absent.
Ventrocaudal lobe between leg IV subtriangular. {oxal setae
la slender about 1L/2 length of setae 2a. Coxal setae 3Za

attenuate, 2% as long as other coxal setas., Goxal setae b
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egqual in length to Za.

Leg I slightly longer than leg I1: leg III lomger than
lege I and II. Ti & present on leg I. Ta v of tarsi I-1IT
blunt, inconspicuousliy dentate distally. Setation
respectively on femur, genu, tibia and tarsus of leg 1: 4-4-
S{E)+F(1L) leg IIz T G B (F ) 3 leg II1: L+3~-4~5,
Tibiotarsus I with tibial cluster of % sensilla like that of
male. Leg IV slender about as long as combined length of
femorogenu and tibia IfTl, not reaching +to posterolateral
margin of idiosoma; femorogenu 2x as long as tibiotarsus,
subterminal seta of tibiotarsus about 1/2 length of movable
part of leg 1IV; terminal seta about 3Ix as long as
subterminal seta.

HOST AND LOCALITIES: Holotype male, allotype female
and paratypes 12 females and male weres collected at Paso
Ancho de Oreamuno, Cartago (Cells. L. Salas, 6. Ulate, F.
Freitez, 1971); paratype male was collected at Foasito,
Alajuela (Colls. L. Balas, B. Ulate and F. Freitez, 1974); 2
paratypes males and 5 paratypes females were collected at
Llano Grande, Cartago (Colls. L. Salas, W. QGuesada, F.

Freitez, 1973), o Fennisetum clandestinum Hoechts.

—

Holotype, allotype, paratypes 2 males and I females:
Deposited in the collection of Lab. Acarologia, Facultad de
de Agronomia, Universidad de Costa Rica, San José, Costa
Rica; paratype (CR-I18-12) 2 females, male deposited in the
.S, National Museum Collection, Acari Collection, at

Beltsville, M.D. Z0765.



ETYMOL.GGY This species is named for my wife Cristina
Kruse, for her devotion and dedicated help in this work.
REMARKES: Or F. clandestinum Hoechts. causes

ramification af leaves resembling small fans.,

Genus Tarsonemella Hirst

Tarsonemella Hirst, 1927: 995; Lindguist, 1986b: 242,

This genus 1s distinguished by the absence of
bothridial setae and cx, and by the length of the cheliceral

stylets and their retractable action (Lindquist 1986b).

Tarsonemella (Paratarsonemella) ramireri,

subgenus nov. and spec. nov.
DIAGNOSIS: Adult females (the only instar known) of

Faratarsonemella are similar +to females of Tarsonemella

Hirst by having large robust idiosoma, strong short legs and
tibiotarsus I with a large strong hooked-sessile clawi and
by  having cheliceral stylets very long with large
conspicuous basal levers. FREothridial setae and setae 3c are
present, both mentioned as being absent by Lindquist (1984b)

in Tarsonemella.

MALE : Linknown .

FEMALE: (Figs. Z5-74) Length 3Z132.59 4+ 21.84, width
155,462 +  10.09. Gnathosoma, length 51.69 + 2.43, width
489 .27 +  4.8%; anterolateral simple setae 2% as long as
ventral setae. Falpi directed anteriorly., slightly curved

and approximate distally, each with 2 minute setae



dorsolaterally, 2 minute pits ventrally. ECheliceral stylets
strong and very long with large conspicucus basal levers,
Fharyn: short and slightly sclerotized.

Idiosoma, body elongate and stout. Frodorsal shield
subrectangular. Betae vl L1/2 as long as Se. 8ci
{bothridial setae) capitate finely spiculate (17.81 + 1.14).
S5cl anterior to ScZ. Setas ¢l and cZ smooth and simple.
Betae cl about 1/2 length of c2. Base of setae cl not on
horirontal plane with c2, situated below base of c2. Setae
d, e and f equal in length. Setae h and ps slightly
serrate, ps longer than other dorsal setae; h 1/3 length of
ps, & and ¥ 1/2 length of h. Tergite H with pores. Fores
on tergites D and EF not easily seen. Ventral anteromedian
apodeme extending posteriorly to transverse apodeme,
apodemnss I and Il umiting with anteromedian apodems.

Apodeme III not uniting with posteromedian apodeme. Appdeme

IV uniting with posteromedian apodeme. Fosteromedian
apodems barely visible. Ventrocaudal lobe between leg IV
large and spadelibke. Coxal setae la and Za short, slender

and equal in length, about 1/2 length of Za and 2Zb. Betas
Ea, 3Ib, Jc and 4b same length.

Legs I, II and 11l short and robust; leg 111 longer
than legs 1 and II. Three spine-like setae adjiscent to
sessile claw present on leg 1. Ta a present on leg I. Ta v
of tarsi IT-111 strong, and conspicuously dentate distally.

betation respectively on femur, genu and tibia and tarsus of

leg It Z3-4-5({3)+1@0(L); leg Ii: 3-F-4-5(2):; leg II1: i+%~4-0.

&4



Tibiotarsus I with tibial cluster of T sensilla. Leg 1V
stout about as long as combined length of femorogenu and
tibia 111, not reaching to posterolateral margin of
idiosoma; femorogenu 2t as long as tibiotarsus, subterminal
setae of tibiotarsus about 1/2 length of movable part of leg
IV; terminal setae about 6éx as long as subterminal setae.
Ambulacrum of legs I, II and III with a well-developed
membranous structure, bearing strong claws.

HOST AND LOCALITY: Holotype female, 7 paratypes
females were collected at Campus Universidad de Costa Rica,
San José (Coll. W.L. Ramirerz, 1989), on Ficus sp. Holotype,
I paratypes females: deposited in the Collection of Lab.
Acarnlogla, Facultad de Agronomia, Universidad de Costa
Rica, San José, Costa Rica; 2 paratypes deposited in the
Collection of Froyecto MIF, CATIE; paratype (N°CR-ROOZ1) 2
females: deposited in the G.S. National Museum Collection,
Acari Collection, at Beltsville, 20765.

ETYMOLOGY & This species is named in  honer of Dr.
William L. Ramirez, Escuela de Fitotecnia, Universidad de
Costa Rica, for his dedication to the study of fig wasps and
their interrelations.

REMARKS: This new species may present a completely new

genus. If not, the generic definition of Tarsonemella must

be redefined. Lindguist {1986b) ilustrates and discusses

the type of Tarsonemella africanus {Hirst). This new taxon

ditfers by the following characters. The bothridial setae

and setae Ic are absent in Tarsonemella but are present on



this species. This species has long and retractable
cheliceral stylets as deoes 1. africanus. The ventral setae
are smooth and simple whereas they are spinelike on T,
africanus. Setae v'G and v'Ti on leg IV as designated by
Lindquist are subequal in length on this species and are not
equal on T. africanus. Also, setae h and ps are slightly

serrate on this new species but are smooth on T. africanus.

This subspecies, JTarsgnemella ramirezi 1is associated

with fig wasps of the genus Fegoscapus (HYMENORTERA) which
pollinate Ficus hemslevana Stand. Apparently, this species
is transported by Pegoscapus, and that they possibly feed on
polien, seed or some fungus when they are inside the fruitg
but the strong theory is that they feed on pollen. Fig
wasps may transport eggs of T. ramirezi in  the coxal

corbicular (W. Ramire=z, petrsonal conversation, 198%9).

Genus Tarsonemus Canestrini & Fanzago

Tarsonemus Canestrini & Fanzago, 18743 141: Beer, 1954:
1115y Lindguist, 198&46b: Z3Z,

Chironemus Canestrini & Fanzago, 1876: 110; Beer, 1954:
11153 Lindguast, 198&6b: 2335,

Cheyvluwrus Trousssart, 1885: 9@; Canestrini, 1888: Fil;
Lindquist, 198&ébk: Z3E.

Tarsonemoides Tragardh, 1905: 1681; Heer & Nucifora, 1965:
Zdy Lindguist, 1986b: IZE4E.

Chaetotarsonemus BHeer & Nucifora, 1965: 38; Lindguist,
128&6b: Z3E3.

Lupotarsonemnus BHeer & Nucifora, 1965 383 Lindguist,
198&6br EEI.

Metatarsonemus Attiah, 197@: 3188; Lindguist, 198&6b: E33E.
Chevliotarsonemus Tseng % Lo, 1980: 1253 Lindguist, 198é&b:

r e

P T

This genus has numerous species and variations in its

morpholeogy, which make it esasy to confuse and misidentify
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SPRECIRS ., Lindguist (1986b) gives a detailed discussion
about it and place some genera and species in SYNnonymy,
there by rearranging this genus.

Variation in length of opisthosoma, size and union of
apodemes, and sirze of solenidion, slightly differ between
species and also within the same species.

A complete study of all species of this genus, with
their respective keys and drawings like that presented by

Beer in 19534, is required.

Tarsonemus babkeri Ewing

Tarsonemus bakeri Ewing, 193%2: 20; Beer, 1954: 11253
Lindquist, 1978: 1038, 1984b: 339,

The male of this species is distinguished by having
long slender leg IV with a strong tarsal claw and wihich is
about same length as that of tibia IV. Apodeme IV wniting
with posteromedian apodeme forming & Y-shaped juncture
anteriorly. Apodeme I1I uniting with apodeme IV anteriorly,
forming a rectangular coxal plate. Setaes c.. and ca etgual in
length.

FIDST AND  LOCALITY: Cleome sp., PFarrita, Funtarenas
{Coll. H. Aguilar, 1987).

REMARKES: This species was collected in a population of

Tetranyehus sp. and Brevipalpus sp.
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Tarscnemus floridanus {(Attiah)

Tarsonemus floridanws {(Attiah), Lindguist, 19B8b4b: Z41.
Lupotarsonemus floridanus Attiah, L97@: 184.

The male of this species is distinctive by having fused
tibia and tarsus on ieg IV, tactile seta of tibieotarsus
about same length as femur. Leg II1 is longer than leg IV.

HOSTS AND LOCALITIES: Bactris gasipaes H.B.kE., Villa

Coldon, San Jose (Cell. M. Musmani, 1981); Citrus sinensis

{(L.) Osbeck, Grecia-flajuela (Coll. L.A. Balas, 1986).
REMARKS: Fungus spores were found adhered to  the

dorsum of mites.

Tarsonemus fusarii Cooreman

Tarsgnemus fusarii Cooreman, 1941: 13 Delfinado, 1976: 2683
Lindguist, 1986b: Z48.

The male of this species is distinctive by having
dorsal and ventral setae of femorogenu IV about same length,
and by having tibia and tarsus of leg IV fused. Solenidion
on leg 1I stout, and extremely long, solenidion on leg 1
small, slender, 2/ as long as that of leg .
Fosteromedian apodeme not uwuniting with apodeme Iv,
anteromedian apodems visible, but not extending posteriorly
behind apodems II.

HOSTS AND  LOCALITIES: Acnistus arborescens Schlecth,

Campus Universidad de Costa Rica, San Jose (Coll. L.A.

Salas, 1977); Citrus sinensis (L.) Osbeck, BSalitral de

Hrosta, San  José {(Coll. L.A. Salas, R. Burdian, 6. Ulate,

F.Freitez, 1972); Persea americana Mill., Laguna de Zarcero,
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Alajuela (Coll. U. Alfaro, K. Ochoa, i984); Rosa sp., San
Fedro de HMontes de QOca, San José (Coll. V. Espinoza, F.
Freitez, 1971).

REFERENCE SFECIMEN EXAMINED: Type (N°15-E34) male of
T. fusarii Cooreman, on deposit in the U.S5. Natiomnal Museum

Collection, Acari Collection at Beltsville, MD. 20705.

REMARKS: This species was found on Persea americana

Mill. with a population of Eriophves sp. Fungus spores were

found adhered to the dorsum of mites.

Tarsonemus solengrandis spec. nov.

DIAGNDSIS: The species of T. solengrandis spec. nov.

resembles that of I. fusarii Cooreman, but is distinguished
by its elongate neck on the gnathosoma and big solenidion on
targus II.

MALE: (Figs. 327-40) bength 166.32, width 86,25,
Gnathosoma, length 22.5, width 22.3; with anteroclateral
simple setas about same sire as ventral setae. Falpi
approxrimate, directed anteriorly. Cheliceral stvlets short.

Fharynx strongly sclerotized, with wide oval-like walls,

reaching posteriad edge of gnathosoma. Neck elongate as
figured.

Idiosoma, body oval. Frodorsal shield subrectangular.
Setae ve 2/7 as  long as setae vi; Sc. about 2x as long as

Scmi: va about same length as Sce. Hysterosoma with setae =
smooth and slender about 1/7% longer than c.j; setae d about

same length as ¢; and pilose. 0One pair of pores or cupules
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between setae c. and d. Ventral region smooth. Anteromedian
apodems  extending posteriorly behind apodemes 11, not
wniting with transverse apodeme. Apodeme Il curving inward,
lightly uniting with anteromedian apodeme. Apodeme 111
uniting with apodeme IV  and with posteromedian apodeme.
Transverse apodeme reduced to fragments. Coxal setae la
about same size of setae Za. Coxal setaes Za about 2x as
long as 2a. Coxal setae %a and 3b about same sire.

Leg 1I1 longer than legs I, II and IV: leg I about same
sire as leg Il. Ta v present on tarsi I, IT and III,
spinelike. Setation respectively on femur, genu, tibia and
tarsus of leg I: 4-4-5(3}-9(1); leg Il: 32-3-4-4(2)y leg 11I:
1-E—4-3, Tibia I with cluster of 7 sensilla comprised of
short clavate solenidion (Ti & 2.5 + B.1), with finely
stalked, thinly capitate sclenidion (2:96 + @.1) with
setiform seta (4.29 + B.1). Tarsus I with solenidion Ta a
2/% as long as that of tarsus II (length 12.47 + @.03; width
1.77 + 8.81). Leg IV moderately robust (50.22 + ©0.4), with
tibiotarsus; femorogenu presenting striations medially,
without flange. Tactile seta (Z4.804 + B.2). Tarsal claws
normal, uncinated.

FEMALE: Unknown.

HOST AND  LODCALITY: Holotype male was collected at
Villa Coldbn, Ban José (Coll. M. Musmani, 1981), on Bactris
gasipaes H.B.K. Holotype: deposited in the Collection of
Lab. Acarologla, Facultad de Agronomia, Universidad de Costa

Rica, BSan José, Costa Rica.
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ETYHMOLOGY ¢ This species is named for its big
solenidion on tarsus I1.
REMARES: This mite was found with spores of the fungus

Cladosporium sp. adhered to its body.

Tarsonemus inornatus (Attiah)
Tarsonemus inornatus (Attiah), Lindquist, 198&b: Z41.
Lupotarsonemts inornatus Attiah, 1970: 186.

The male of T. inornatus is distinguished by the dorsal
and ventral setae of femorogenu IV being about the same
sizme, and by the Tfused tarsus and tibia IV; and by the
tactile seta on tibiotarsus IV being about same length of
the femorogenu. Other distinguishing characters are:
solenidion II1 stout, longer than that of tarsus 1I; setae ca.,
C= and d about same length.

HOSTS  AND  LOCALITIES: Anacardiuwm oceidentale L.,

Esparza, Funtarenas (Coll. C. Chinchilla, 1979}: Bactris
gasipaes H.B.¥K., G6Guapiles, Limon (Colls. M. Dormond, 1981,
C. Ramirez, 1982, L.A. Balas, R. 0Ochoa, 198%): Capsicum
annuwm L., 8an Isidro de Coronado, San Josée (Coll. L.

Hidalgo, 198%): Lantana camara L., 0jo de Agua, Fto. Cortés,

Funtarenas (Colls. O. Fonseca, 6. Ulate, R. Faerron, F.
Freitez, 1972):; Fersea americana Mill., Zarcero, Alajuela

{Coll. L. SBolis, 19835); Sechium edule {Jacg.) Hw., Ujarras,

Faraiso, Cartapo (Colls. H. Mediana, A. Barcia, 1972) Vitis
vinifera L., Cartago city (Coli. L. Hidalge, 1971).
REFERENCE SFECIMEN EXAMINED: Holotype (N°12) male of

Y. inornatus  {Attiah), on deposit in the Florida State
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iollection of Arthropods, Division of Flant Industry,
Florida Department of Agriculture, at Gainesville, Florida
E26B2.

REMARKS: This mite was found on fruits of Anacardium

peccidentale L.

On Capsicum annuum b, this species was Tfound with

fungus spores adhered to its body.
On Persea americana a mite was found dead because of

the fungus Hirsutella sp.

Tarsonemus minutus {(Attiamn)

Tarsonemus minutus {(Attiah), Lindguist, 198&6b: 3F41.
Lupotarsonemus minutus Attiah, 1978: 180.

Characters distinguishing pinutus are: claw on leg IV,
slender and short. Solenidion on tarsus II  thick and
elongated. Tarsus and tibia fused to form tibiotarsus.
Setas Za and 3a same size, slender and attenuate. Setaes c=
and ¢, about same size. Tactile setae of tibiotarsus IV
about egual in length of leg 1IV. Anteromedian apodeme
extending posteriorly behind apodemes I1, not uniting with
transverse apodeme. Apodeme 11 uniting with anteromedian
apodeme.

HOSTE AND  LOCALITIES: Acnistus arborescens Schlecht,

Campus Universidad de Loskta Rica, San José {(Coll. LA

Salas, 1977); fApacardium occidentale L., Esparza, Funtarenas

(Coll. C. Chinchilila, 1979 Bvrsonima crassifolia L.,

Volcan, Buenos Alires, FPuntarenas {(Coll. L.A. Salas, R.

Lopez., F. Freitez., 1973); Carica papava L., Atenas, Alajuela
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(Coll. R. Faerron, 1971): Musa sp., Siquirres, Limébn (Colil.
R. Falcén, 1971).

REFEREMCE SPECIMEN EXAMINED: Holotype (N°11) male of

T. minutus (Attiah), on deposit in +the Florida State
Collection of Arthropods, Division of FPlant Industry,
Florida Department of Agriculture, at Bainesville, Florida
T2602.

Tarsonemus pseudokennedvi spec. nov.

DiAGBNOSIG: Species of 1. pseudokennedyi spec. nov.

resembhles that of T. hkennedyl Smiley & Moser, but is
distinguished by having short, modified spinelike seta with
striations an the femorogenu of leg 1V, and by the pharynu
sharpened distally. The closely related T. kennedyi has a
similar modified seta on the femorogenu of leg IV, but this
seta is without striations.

MALE : {(Figs. 41-42) Length 1657.5, width 86.25.
Gnathosoma, length £2.5, width 22.5; with anterolateral
simple setae 2/% as long as ventral setae. Falpi parallel,
directed anteriorly. Cheliceral sivlets short. Fharynx

long, slender, strongly sclerotized, oval proximally.

Idiosoma, body oval, slightly broadest in anterior
region of hysterosoma. Frodorsal shield subrectangular.
Setae ve 1/2 as long as setas va; 8cy about T as long as

Scxns: va  about same length as Boczj; base of setae Scy and Sts
on same  horizontal plane. Hysterosoma with setae c=z smooth

and slender, attenuate, slightly longer than c.i3; ¢ci1y, d and e



about same length, finely serrate. Fores or cupules not
easily seen. Dorsum with finely longitudinal striations,
darsum of genital capsule reticulate. Ventral region
smaoth. Anteromedian apodeme extending in  fragments

posteriorly behind apodemes II, not uniting with transverse

apodeme. Apodeme II curving idinward, not uwniting with
anteromedian apodeme. Apodeme 1II not uniting with apodeme
IV. Fosteromedian apodeme present, terminating bifurcately

on distaly portion. Coxal setae la small, about 1/2 as long
as 2a. Coxal setae b and 2a egual in length.

leg 111 longer than legs 1, Il and IV: leg I about same
sire as leg II. Ta v present on tarsi I, II and III,
spinelike. Setation respectively on femur, genu, tibia and
tarsus of leg I: 4-4-2{(3)-9(1); leg 11: Z~4-4-4¢(2}; leg 1Il:
LlwZmd =202 . Tibia 1 with cluster of three sensilla
comprised of short clavate solenidion, with irregular
stalked, thinly capitate solenidion, with small setiform
seta. Tarsus I with solenidion Ta a (4.4 + 0.1) shorter
than that of tarsus IT (7.4 + @.1}). Tarsus III with duplex
setae, one of them spinelike. Leg IV atipical for genus,
femorogenu distinctive by possessing small spinelike
modified setag (2.96 + @.1) on inner margin, with striations
rising from the base. Tibia IV sliender, tactile setae long
(74 + 1.8). Tarsal claw narmal, uncinated.

FEMALE: Length 221.46 + 6.809, width 131.25 + 2.4,

J

Snathosoma, length 29.24 4+

—

.54, width 2B.87 + 2.24,

k.

including palpi, cheliceral and pharyngeal structures
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mimilar to that of male.

Idicsoma elongate oval; dorsal shields smooth, az on
ventral surface. Frodorsal shield subrectangular.
Bothridial setae strongly pilese (14.8 + 1.2). Setae v
about 1/2 as long as setae Boe. Detas cz about 2 as long
as setae Cc.3: base of setae c, not on horizontal plane with
Cwy situated slightly below base of cwn. Setae d, 2, T and h

amall, slender, finely pilose and about same size. Tergites

D, EF and H with pares. Anteromedian apodeme extending
posteriorly apodemes II, uwniting with transverse apodeme.
Apodeme 11 curving inward, not uniting with anteromedian

apndeme. Fosteromedian apodeme present, uniting apodeme IV.
Ventrocaudal lobe between leg IV small, wider than long,
rounded distally. Coxal setaese la, 2a, Za and Ib about same
sire and slender.

l.eg I and II about same size; 1;g 117 longer than legs
I and II. Ta v present on leg 1I-1lI, spinelike. GSetation

respectively on femur, genu, tibia and tarsus of leg I: 4-4-

S(Z)+FP(1); leg II: F-E-4-5(2) s ieg I11: 1+5—4~4,
Tibiotarsus I with tibial cluster of 3 sensilla like that of
male. Tarzsus 11 with a cluster of two sensilla, comprised

of short clavate solenidion and strong spinelike solenidion,

both same size. Leg IV  slender about as long as combined
length of femorogenu  and tibia 111, neot reaching to
posteriad margin of idiosoma; femorogenu 4x  as  long as

tibiotarsus, subterminal seta of tibiotarsus about same size

of movahle part of leg IV terminal seta about 2x as long as



subterminal seta.
HOST AND LOCALITY: Holotype, allotype and 7 paratypes

females were collected at Villa Coldén, San José (Coll. M

Musmani, 1981), on Bactris gasipaes H.B.K.1l. Holotype, 5

paratypes females: deposited in the Collection of Lab.
Acarologia, Facultad de Agronomia, Universidad de Costa
Rica, S5an José, Costa Ricai holotype and 2 paratype females
(N® CR-00831) deposited in the U.5. National Museum
Collection, Acari Collection, at Beltsville, MD. 20705.

ETYMOLOGY » This species is named for its resemblance
with T. kennedyi Smiley & Moser.

REFMARKS 1 Some females have pharynxzs more oval than
others.

I. kennedyi is associated with bark beetles, but T

pseudokennedyi was fTound on fruits of RBactris gasipaes

H.RB. k. Spores of the fungus Cladosporium sp. were found

adhered to the body of this mite.

Tarsonemus randsi Ewing

Tarsonemus randsi Ewing, 1939: 25: Beer, 19%4: 1133,
Tarsonemus iowensis Ewing, Beer, 1954: 1133,

This species is distinctive by having apodemes 111 and
IV closed anteriorly to form M-shaped junctures.
HOST AND  LOCALITY: Limpnium sp., San Ramédn de Tres

Rios, Cartago {Colil. H. Noriega, 1987).
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Tarsonemus scaurus Ewing

Tarsonenus scaurus Ewing, 193%9: &L8; Beer, 1954: 1213
Lindquist, 1987: Z48.

This species resemble that of T. minutus, but is
distinguished by having long, thick and same sire solenidia
on tarsus 1 and 11.

HOSTS AND  LOCALITIES: Lantana camara L., Ojo de Agua,
Fto. Corteés, FPuntarenas {(Colls. 0. Fonseca, G. Ulate, R.
Faerron, F. Freitez, 1972); Musa sp., Bataan, Liméon (Colls.

L.A. Salas, G. Ulate, 19780); Myristica sp., Siquirres, Limdn

(Coll. R. Falcén, G. Ulate, F. Freitez, 1971); Fennigsetum

clandestinum Hoechts, Hcda. Terranova, Foasito, Alajuela

{(Colls. L.A. Salas, 6. Ulate, F. Freite=z, 1971}.
REMARKS: This mite was found in a population of

Jligonychus zeag B. &2 F. on Musa sp. Fungus sppres were

found adhered to the dorsum of mites.

Tarsonemus simplex Ewing

Tarsonemus simplex Ewing, 1923%9: I2; Beer, 1954: 1180;
Lindgquist, 1987: X339,

This species resemble that of . fusarii Cooreman, but
is distinguished by having a long tactile seta on tibia IV.

HOST AND  LOCALITY: Cocos nucifera L., Funtarenas

(Coll., J. Azpfeifa, 1286).
REMARES 2 This mite was fTound on fruits of Lpocos

nucifera L., affected by Eriophves guerrsronis (keifer).
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Tarsonemus waitei Hanks

Tarsonemus waitei Banks, 19@4: 96; BReer, 1954: 1181;
Lindguist, 1?278: 1624, 19846b: 339,

Tarsonemus setifer Ewing, Lindguist, 1978: 1024.
Tarsonemus pauperoseatus Suski, 1967: 267; bLindguist,
1978: 1024,

Species of T. waitei bave solenidia on tarsus I1
thicker and longer than those of tarsus 1. Leg IV robust,
but not thick; setae over peduncles on femorogenu IV.

HOSTS AND  LOCALITIES: Coffea arabica L., La MontafMa/

CATIE, Turrialba, Cartago {(Coll. J. Monterrey, 1989): Frunus

persica (L.) Zieb. & Zucc., Barric Escalante, 8an José
(Eoll. 6. Ulate., 1972), BSan Joseé city (Coll. M. Musmani,
19725 .

REFERENCE SPECIMEN EXAMINED: A male (N°&LLEZL.22 det.

by T. Kono) of T. waitei (T. setifer) Ewing, on deposit in

the Lab. Acaroclegia, Facult. Agronomia, Universidad de
Costa Rica, San José, Costa Rica.

REMARES: On Prunus persica, this mite was found with

spores of the fungus Cladosporium adhered to its body.

Tarsonemus spp. (p?)

Tarsonemus spp.{(p?).

Females are similar to that of T. smileyi Delfinado in
the shape of the apodemes. This material is being reviewed
on  the U.8. nNational Collection, Acari Collection., at
Beltsville, MD. ZB765.

HOSTS  AND LOCALITIES: Citrus sp., San Isidro,

Coronado, San José (Coll. F. Freitez, 1971); Frunus persica
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(L..} Zieb. & Zucc. San Fedro, San José (Coll. L.A. Salas,

197@); Spondias purpurea L., Buadarrama, Desamparados, San

dosé (Loll. R. Ochoa, 1985}.

REMARKS: Urediniospores of the fungus Tranzschelia

discolor (Focklls) Tranz. & Litv. were found adhered to the
body of this mite on Prunus persica.
In Citrus sp. this mite was found on peduncles of the

fruits,

Benus Xenotarsonemus Eeer
Asnotarsonemus Beer, 1954: 1314,

Females of this genus are recognized by having
ventrocaudal lobes between leg IV, slender, long and usually
rounded to triangular apically. Males by having slender
tarsal claws, and short, stout setae on the femur and

tibiotarsus of leg IV (Beer 1954, 19260; Lindguist 1984b).

Lenotarsonemus qordoni spec. nov.

DIAGNOSIS: Females of this specises resembles those of

Aenotarsonemus vividis Ewing, but are distinguished by the

length of the flange on femur I and the long thin pharynu.
Furthermore, setae Za is 1 1/3 longer than 3b in X. gordoni
SPRT. NOV.

MALE: Unbknown.

FEMALLE: (Figs. 43~48) Length 200 + 12.37,., width
138.75. Gnathosoma; length X 28.72, width X 19.243 with

anterolateral and ventral setae, being simple, small and
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slender. Falpi approximate, short, directsd anteriorly.
Cheliceral stylets short. Pharynx long and thin, with

muscular sclerotized walls.

Idiosoma, body oval, TfTinely punctated. Frodorsal
shields subtriangular, covering gnathosoma. Bothridial
setae capitate, slightly granulate (16.28 + ©.32). GSetae v,
slender, Scz slightly longer than va. Setaer c, is 2/3 as

long as setae c=; base of setae c, not pn horizontal plane
with cp, situated below base of cz. Setae d, &, f and h
slender, about same length, setae ca. slightly longer than d.
Tergites D, EF and H with pores. Anteromedian apodems
extending posteriorly to  apodemes I1, uniting with
transverse apodeme. Posteromedian apodeme present. Apodeme
IV uniting posteromedian apodeme. Ventrocaudal lobe between
legs IV slender, long, and triangular (19.24 4+ 1.1%). Coxal
setae i1a slender about 2/3% length of setae 2a. Coxal setae
Za 1 1/% longer than Ib. Coxal setae Zb about same length
to 2a.

leg I slightly longer than leg I1; leg I1I longer than
legs I and Il. Ta a present on leg I, long and rodlike
(16.87 + B6.03%). Ta v of tarsi I-I11 very small, spinelilke.
Setae a. of femur I long., slender, serrate, located near two
long spinelike flanges. Femur II with large subtriangular
flange as figured. Betation respectively on femur, genu,

tibia and tarsus of leg I: 4-4-46(2) + 9 (1) leg II: Z-3~4~

tn

{2)3 leg 11y 1 + Z~4-8., Tibiotarsus I with tibial cluster

of 2 sensilla. Lteg IV slender about as long as combined
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length of femorogenu  and tibia III,

posterolateral edge of idiosomad
tibiotarsus, subterminal
movable part of leg 1IVj;
subterminal seta.

HOST AND LOCALITY: Holotype

females were collected at

not

femorogenu ¥

female, 2

CATIE, Turrialba,

reaching to

as long as

seta of tibiotarsus same length of

terminal seta slightly longer than

paratypes

Cartago (Coll.

R. Faerron, 1971), on Acalypha macrostachya Jacqg. Holotype
and paratype: deposited in the Collection of Lab.
Acarcloglia, Facultad de Agronomia, Universidad de Costa

Rica, B8an José, Costa Ricai paratype female (N°CR-R2925)
deposited in the U.5. National Museum Collection, Acari
Collection, at Reltsville, MD. 20785,

ETYMOLOGY » This species is named in honor of Ing.

Roman Gorddn M.Bo.,

de Panama (IDIAP), for his dedication

phytoparasitic mites in Panam&.

Xenotarsonemus Camarae spec.

DIAGNOSIS:
uwliginosis (Willmann), but are

of the pharyns and by the setae j on femur I

is long in X. camarae and short in X.

Instituto de Investigacidn Agropecuaria

and studies in

nov.

Species of X. camaras resembles that of X.

distinguished by the length

I. The pharynx

wliginosis.

MALE = Unknown.
FEMALE: (Figs. 46-48) Length 180, width 1446.25.
Bnathosoma, length 26.29%, width 273 dorsal anterolateral

setas indiscerable, ventral seta

short and

simple. Falpi
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short and elongate; chelicerae short, needle-like gr
styletiform. Fharyngeal structure strong with stout
muscular walls, almost extending from anterior gnathosoma to
posterior margin of gnathosoma.

Idiosoma oval; dorsal shields smooth, as on ventral
surface. Frodorsal shield subtriangular. Bothridial setae
capitate, sparsely spiculated (12.7 + 1.803). Setae v, about
1/2 as long as setae 8Bce. Setae £, and cz slender, setae ce
1/% longer than c.; base of setae c, not on horizontal plane
with €=, situated below base of Cc». Setae d, e, f about
equal in length, setae h about 1/3 longer than d, 2 and f.
Tergite EF with pores. Fores on tergites D and H
indiscernable. Anteromedian apodeme extending posteriorly
heyond apodemes I, not wuniting with transverse apodems.
Transversse apodeme ligthly sclerotized. Fosteromedian

apodeme present, barely visible. Apodemes III and IV barely

visible. Ventrocaudal lobe between legs IV triangular,
long, slender, pointed distally (13.33). Coxal setae 1la
slender about 1/2 length of setae 2a. Coxal setas Za

slender and lightly serrate. Loxal setae Zb equal in length
to 2a and Za.

leg III slightly longer than legs I and 11. Ta v
present on  leg I-111, small spinelike. Setap a of femur I
long, serrate, located near to small spinelike Tlange.
Femur I1  with targe elongate flange as figured. BSetas I on
Temur 1D spatulate, pilose. Setation respectively on femur,

—r

genu, tibia and tarsus of leg I: 4-4-6{2) + B{1l); leg I1: 5-



Z=4-0(2); leg III: 1 + Z-4-05. Tibiotarsus I with tibial

a8

cluster of 2 sensilla. Leg IV slender and short, about same
length of femorogenu of leg 111, not reaching to
posterolateral edge of idicsomas femorogeng 4% as long as
tibiotarsus, subterminal seta of tibiotarsus about same
length of movable part of leg IV: terminal seta slightly
longer than subterminal seta.

HOST AND  LOCALITY: Holotype female was collected at
Earretera Nacional N%1®, Paraliso, Cartago (Colls. L.A.Salas,

G.Ulate, F.Freitez 1971) on Lantama camaras L. Holotype

deposited in  the Collesction of Lab. Acaroclogia, Facult.
Agronomia, Universidad de Costa Rica, Ban José, Costa Rica.
ETYMOLOGY & This species is named for its host,

Lantama camara L.

REMARES: Mites of the genus Tydeus sp. (Tydeidae) were
found with this species. X. camarae present 2 solenidia on

tarsus 11, proximally and medially.

Aenotarsonemts vargasi spec. nov.

DIAGNOSIS: The male of X. vargasi resembles that of X.

denmarki Beer, but are distinguished by having setae Sc. 3

longer than Bocg, and solenidion on tarsus I1 thicker and
longer than that of tarsus I. X. denmarki has setae 8c, and
Bc» about same sire and solenidion on tarsus I and 11, abput
same slze.

MALE : (Figs. 49-58) Length 121.87, width 6&7.05.

Gnathosoma, length 19.87, width 19.3; with anterolateral



simple setae about 1 1/2 as long as ventral setae. Falpi
gmall, directed anteriorly, nearly parallel. Cheliceral
stylets short, with 3 inconspicuous processes distally.
Fharyn: long with finely sclerotized walls. |

Idiogama; body pyriform; broadest in anterior region
of hysterosoma. Frodorsal shield subrectangular. Setae va
slender, pilose, 2/3% as long as setae vaii Bca. about 3Ix as
long as  Bogy ve about same length as Beca. Hysterosoma with
setae c= smooth, attenuate and slender, about egqual in
length as c.; base of setae Bca nearly on horizontal plane
with Sc=. Setae d and c,; pilose, about same size. Fores or
cupules present, not easily seen. Ventral region smooth.
Anteromedian apodeme extending posteriorly behind apodemes
11, uniting with transverse apodemne. Apodems II  curving
inward, uniting with anteromedian apodeme. Apodeme III not
uniting with apodeme IV. Fosteromedian apodeme present.
Coxal setar la and Za slender, about same size. Coxal setae
Za and Ib slender, about same size; setae Za (13,32 + B.2
21 as long as la and Za,

Leg III slightly longer than legs I, II and IVi leg I
about same size as leg I1. Ta v present on tarsi I[-1I1,
small, spinelike. Setation respeciively on  femur, gentl,
tibia and tarsus of teg Is 4-4-35(%) - 9¢1); leg II: EZ-5-~4-
{2y leg 1Il: 1 — Z-4-4. Tibia I with cluster of 3=
sengilla comprised of short clavate solenidion {(Ti &), with
finely stalked, thinly capitate solenidion and setiform

seta. Tarsus II with solenidion Ta a (5.18 + ©.1) 1/3
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longer and thicker than that of tarsus I, Leg 1V short
(33.753 £ @.28), with setae on trochanter, femorogenu ag
figured; with rodlike solenidion adjacent to tactile (29.6 +
0.4) on tibiotarsus IV, Tarsal claws 5lénder, slightly
curved.

FEMALE: Unknown.

HOST AND LOCALITY: Holotype male was collected at La

Rita, Guapiles—-Limén (Coll. M. Dormond, 1983) on Bactris

gasipaes H.E.¥K. Holotype deposited in  the Collection of
Lab. Acarologia, Facultad de Agronomia, Universidad de Costa
Rica, San Jose, Costa Rica.

ETYMODLOGY: This species is named in honor of Dr. Mario
Vargas—Vargas, Facultad de HMicrobiologia, Universidad de
Costa Rica, for his dedication to the Medical Acarology in

Costa Rica.

KREMARES : This mite was found on leaves of PBactris

gasipags with about I8 spores of the fungus Cladosporium sp.

adhered to its body.



RISCUSSION AND CONCLUSIONS

The main purpose of this study was the taxonomic
identification to species of members  of the Family
Tarsonemidas (white mites) found 1in Costa Rica, list their
hosts and describe the symptomology of damage they produce.

A detailed study of members of the family was carried
out starting with the first specimen collected in 1978 to
the last which was registered in the Reference Collections
of the MIF/Catie project and the Lab. Acarologia, Escuesla de
Fitotecnica, University of Costa Rica in 1989.

Since 1962, when the University of Costa Rica's
Acarology Course started, to the present, different
specimens have been sampled, observed and collected from a
variety of hosts including forestry, orpamental, medicinal
and fruit species, traditional crops and weeds. Frocessing
of collected material was increased since 19780.

With the aid of specialized literature and support
received, many speclies were identified including two new
gensra, one new sub—genus and new species whose descriptions
and illustrations are presented for the first time in this
worh .

Diagnostic information related to hosts and damage is
presented for use in  the field as a first approximation in
identification of the pest.

Species found were Acarapis woodil (Rennie),

Dalidalotarsonemus deleoni (Bmiley). Daidalotarsonemus
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limonensis spec. nov., Paidalotarscensmus fernifoliae SR .
nov., Dendrogptus irregularis spec. nov., Floridotarsonemus
edule spec. MOV .y fungitarsonenus cocosi {Deleon),

Fungitarsonemus lodici (Del.eon), Fungitarsobemus pereqrinus

(Beer), Neodendroptus perssas SpeCc. nov. 4 Fhytonemus

pallidus (Banks) , Folvphagotarsonemus latus (Banks) ,

Spinatarsonemus alajuelensis spec. Nov.,; Spinatarsonemus

costarricensis spec. nov., Spinatarsonemus parsoni spec.

AOV. Steneotarsonemus comosus sSpeC. NOV., Steneotarsonemus
13 LB AL A T 3

kruseae spec. nov., larsonemella (Paratarsonemella) ramirezi

sSpec. nov., larsonemus bakeri Ewing, Tarsonsmus floridanus

(Attiah), Tarsonemus fusairii Cooreman, Tarsonemus
solengrandis spec. NOY. ., Tarsonemus inornatus {Attiah),
Tarsonemus mninuwtos {Attiah), Tarsonemus psgudokennedyd

Spec. Mov., JTarsonemus randsi Ewing, JTarsonemus scaurus

Ewing, Tarsonemus simplex Ewing, Tarsonemus waitei Banks,

Tarsonemus sSpp. (p?), Xenotarsonemus gordonl spec. NOV.,

Agnotarsonemnus camarae spec. nov. and Xenotarsonemus vargasi

SPEC. MNOV.

Acarapis woodi was found affecting the tracheal system

of Apis mellifera in several hives. This could become an

important economic pest in Eosta Rica due to its effects on
honey production. Evaluation of different hnives in the
country has been recommended (Calve &% Vargas).

The species most commonly found wers FPhytonemus

pailiidus, Folyphagotarsonemis latus, Tarsonemus fusarii,

Tarsonemus inornatus, Tarsonememnus ninutus, Tarsonemnus
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seaurus and Tarspnemlts waiteil. F. latus feeding causes a

wide range of symptoms on different hosts: Upward leaf

curl, on Glycine max, downward leaf curl, on Capsicum

annuumn, Lycopersicon esculentum, Impatiens spp., Seolanum

tuberosum, Citrus aurantiwm and Citrus reticulata, leaf

bending and reduction of leaf surface, on Solanum melongena,

Schefflera sp. and Phaseolus vulgaris, flower and leaf fall

on Capsicuam anouum, fine cracking of the fruit and carpel

epidermis, on Splanum melongena, poor development and

dwarfism of the plant, on Capsicum annwum. changes in the
coleor of the lower surface of +the lead to dull brown and
reddish, on Schefflera sp. and Citrus spp., and death as

sesen  for Lycopersicon esculentum. E. latus can  be

considered the most important phytoparasitic representative
af the Tarsonemidae in Costa Rica and Central America.
This study determined that P. pallidus causes

epidermal cracking and leaft necrosis, on Saintpaulia spp.

and Gloxinia sp., poor plant development on Fragaria sp.,

Ieaf deformation, reverse leaf curling and dwarfism of
Capsicum annuum. Depending on the host, this mite causes
varying percentages of damage, indicating a possible

difference in its development or aggressiveness.
Some mites were found to interact with other pest

organisms, such as Neodendroptus perseae with the fungus

Sphaceloma sp. on Fersea americana and F. latus with the

insect Bemisia on Capsicum annuum.

Damage caused by F. pallidus and F. latus in some
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hosts, has been confused with virus, fungus, bacteries and
nutritional deficiency.

Tarsonemids transport fungus, in specialized structures
as sporothecas (Moser), or wuse the folds and sutures of the
body and the legs, as small baskets.

Stensctarsonemus comosus was found on Ananas Ccomosus

causing a multiple crown of the fruit because of abnormal

leaf growth. Stenectarsonemus kruseae was found on

Fennisetum clandestinum causing a proliferation of leaf buds

in the form of a fan, reducing the length of the leaves.

Symptoms caused by Steneotarsonemus furcatus Deleon like

those mentioned by Freitez (1979) on Cocps nucifera, were

observed in Costa Rica, but mites were not found.

Daidalptarsonemus delieoni, Daidalotarsonemus limonensis

SPeC . nov. , Fungitarsonemus lodici, Fungitarsonemnus

peregqrinus, Polypbagoiarsonemus latus., Tarsonemus fusarii,

Tarspnemus inornatus, Tarsonemus scaurus, Tarsonemnus SP..

Tarsonemus pseudokennedyl spec. nov., larsonemus waiteil and

Aenotarsonenus vargasi were collected with fungus spores on

their bodies, suggesting that mites disperse fungi on which
they may or may not feed. Future investigation of the role
of tarsonemids in the desimination of fungi on other
tropical plants is needed to clarify their importance.

The appearance of new species, subgenera and genera in
the collected material indicates how little +this family,
along with others in the Costa Rican and Central American

tropics and sub-tropics, has been studied.
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The genera Nepdendroptus, bBpinatarsonemus and sub—genus

Faratarsonemella are mentioned since, according to

Lindguist’'s key (1984b}, they do not exhibit all the

characteristics for the described genera. Neodendroptus is

similar to Dendroptus and Fhytonemus, Spinatarsonemus

resembles Heterotarsonemus and Hemitarsonemus, while the

sub—-genus Faratarsonemella has retractible quelicerae like

Tarsongmella, but posesses bothridial and 3c setae. It is

prabable that Paratarsonemella can be elevated to genus

level as Neodendroptus and Spinatarsonemus can be reduced to

sub—genus level.

Finally, it should not be discounted that as samples
continue to be taken, the appearance of new representatives
will reinforce or change the current classification of the
Tarsonemidae family. There is, therefore, a need for keys
and drawings at the species level for the different genera,

to assist in recognition and ordering of the specimens.

RESUMEN @ Se describen e ilustran nuevos géneros,
subgeénero ¥ especies de la Familia Tarsonemidae:
Daidalotarsonemus limonensis spec. nov., Daidalotarsoensmus
ternifolise spec. nov., Dendropius irregularis spec. nov.,
Floridotarsonenus edule spec. nov., Neodendroptus genus
(] = AV Neodendiropius perseag sSpec. NOV.., Spinatarsonemis
genus  rnov., Spinatarsonemus alajuslensis T pEc . nov.
Spinatarsonemnus cosiarricensis Spec. nov., Spinatarsonemus

parsonil spec. nov., larsonemella (Faratarsonemella) ramirezi
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subgenus nov. SDEC « nov. , Tarsonemus solengrandis spec.
nov., larsonemus psendokennedyi spec. nov., Steneptarsonemus
comosus spec. nov., Steneotarsonemus kruseae spec. nov..,

Xenpotarsonemus gordoni sSpec. NOV., Aenotarsonemus camarae

spec. nov. and Xenotarsonemus vargasi spec.  nov. Se

mencionan notas sobre caracteristicas de campo,
sintomatologia en sus plantas hospederas £ interrelaciones
con otros patogenos. Se presentan claves de los géneros, vy

especies de Tarsonemus encontradas en Costa Rica.
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HOSTS: MITES

Apis mellifera L.
Rcarapis woodi {(Rennie)

Acalypha macrostachya Jacg.
Xenotarsonenus gordoni sSpec. nov

fAcnistus arborescens Schlecht
Tarsonemus fusarii Cooreman
Tarsonemus minutus {(Attiah)

Anacardiuvum occidentale ..
Tarsonemus inornatus (Attiah)
Tarsonemus minutus (Attiah)

Ananas comosus (L..) Mell.

Steneotarsonemus COmosus spec. nov.

Annona cherimolia Mill.
Folyphagotarsonemus latus Banks

Annona muricata L.

Daidalpotarsonemus limonensis spec.

Bactris gasipass H.HEH.K.
Tarsponemus fTloridanus {(Attiah)

Tarsonemus solengrandis spec. nov.

Tarsonemus inornatus (Attiah)

Tarsonemus pseudokennedyi spec. nov.

Xenotarsonemus vargasi spec. nov.

Byrsonima crassifolia L.
Tarsonemus minutus (Attiah)

Capsicum sp.
Folyphagotarsonemus latus (Banks)

Capsicum annuum L.
Fhytonemus pallidus {(Hanks)
Falyphanotarsonemus latus {(Banks)
Tarsonemus inornatus (Attiah)

Carica papava L.
Tarsonemus minutus {(Attiah)

Litrus sp.
Tarsonemus sp.

Citrus saurantium L.
Folvyphagotarsonemus latus (Banks)

HYMEMNOFTERA: Apidaes

EUFHOREBIACEAE

S50LANACEAE

ANACARD IACEAE

BROMEL IACEAQE

ANNDNACEAE

ANNONACEAE

FALMAE

MALFIGHIALEAE

SOLANACEARE

SOLANACEAE

CARICACEARE

RUTACEAE

RUTACEAE



Citrus paradisi Macf.

Spinatarsonemus alajuelensis spec. nov.

Citrus reticulata Blanco
Polvohagotarsonemus latus (Banks)

Citrus sinensis (L.) Osbeck
Tarsonemus fTloridanus (Attiah)
Tarsonemus fugsarii Cooreman

Clepme spp.
Tarsonemus bakeri EBEwing

Cocoas nucifera L.
Funagitarsonemus cocosi (Deleon)
Tarsonemus simplex Ewing

Codiasum variegatum EBlume
Folyphagotarsconemnus latus (Banks)

Coffea arabica L.
Tarsonemus waitei Ranks

Cupressus sp.
Daidalotarsanemnus delepni (Smiley)

Dendroptus irreqularis spec. nov.
Folvphagotarsonemus latus (Banks)

Datura arborea ..
Folvphagotarsonemus latus (Ranks)

Datura stramonpnium L.
Folvphagotarsonemus latus (Banks)

Figus hemslevana Stand.
Tarsonemella (F.) ramirezi spec. nov.

Fragaria sp.
Fhvtonemus pallidus {Banks)

Glvgcine mayx (L.) Mell
Folvphagotarsonemus latus {(BRamks)}

Impatiens spp.
Folvphagotarsonenus latus (Banks)

Lantana camara L.
Tarsonemnus inornatus (Attiah)
Tarsonemus scaurus Ewing
Xenotarsonemnus CANArase SPec. NOv.

Limonium =p.
Tarsonemus randsi Ewing

P

RUTACEAE

RUTACEAE

RUTALCEAE

CAFFARIDACEAE

FALMAE

EUFHDREIACEAE

RUBIACERE

CUFRESSACEAE

SOLANARCEAE

SOLANALEAE

MORACEAE

ROSACEAE

FAFILIONACEAE

EBALSAMINACEAE

VEREENACEAE

PLUMEBAGINACEAE



Lycopersicon esculentum Mill. SOLANACEAE
FPolyphagotarsonemus latus (Hanhks)

Macadamia ternifolia F. FROTEACEAE
Fungitarsonemus lodici (Deleon)
Daidalotarsonenus ternifoliae spec. nov.

Mangifera indica L. ANACARDIACEAE
Folyphanotarsonemus latus {(Banks)

Musa sp. MUSACEAE
Tarsonemus minutus (Attiah)
Tarsonemus scaurus Ewing

Myristica sp. MYRISTICACEARE
Tarsconemus scaurus Ewing

Fhaseslus vulgaris L. LEGUMINOSAE

Folvphagotarsonemus latus (Banks) -

Fennisetwn clandestinum Hoechts GRAMINEAE
Steneotarsonemus kruseag spec. nov.
Tarsonemus scaurus Ewing

Persea americana Milil. EAURACEARE
Daidalotarsonempus ternifpliae spec. nov.
Neodendroptus perseae sSpec. nNov.

Spinatarsonemus parsoni Spec. NOV.
Tarsonemus fusarii Cooreman

Frunus persica (L.) Zieb. & Zucc. ROSACEAE
Tarsonemis Sp.
Tarsonemus waitei Hanks

Rosa sp. ROSACERE
Tarsonemus fusarii Cooreman

Rubus sp. ROSACEAE
Spinatarsongmus costarricensis sSpec. AOvV.

Saccharum officinarum L. GRAMINEAE
Fungitarsonemus peregrinus {Beer)

Saintpaulia sp. GESNERIACEAE
Phytonemus pallidus {(Hanks)

Saintpaulia ipnantha Wendl. BESNERIACEAE
Fhvionemus pallidus {Banks)

Sehefflera sp. ARALIACEAE
Folvphagotarsonemus latus (Banks)
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Sechium edule (Jacg.) Sw.
Floridotarsonemus edule spec. nov
Tarsonemus inornatus (Attiah)

Sinningia speciosa Benth. & Hook.
Phytonenus pallidus {(Hanks)

Solanum tuberosum L.
Folvphagotarsonemnus latus (Banks)

Spondias purpurea L.
Tarsonemus sp.

Vitis vinifera L.
Tarsonemus inornatus (Attiah)

CUCURBITACEAE

GESNERIACEAE

S0LANACEAE

ANACARDIACEAE

VIOLACEAE
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Figs. 2-4. Daidalotarsconemus limonenslis Spec.nov. female—a.

ventral aspect, . dorsal aspect, 4. leg IV.




0

haidalotarsongmus ternifoliase spec.nov. male—S.

Figs. 5-&.
ventral sspect, &. dorsal aspect.



LrrEnuliarLE spec.noy. malesT . leg LV,




g—-11. Floridotarsonemys edule spec.nov. male—-9.

Figs.
ventral aspect, 10. dorsal
ieg IV,

aspect, 11. flanges aspects of



Figs. 12-15. Floridotarsonemnts gdule spec.nov. ’fi‘:‘.‘l’ih‘i\l&“l:;_"-
- g P b e 2w — e do =y g g g g — T s TT 14




Figs. 1&-17. Neodendroptus perseae spec.nov.-14. leg IV of
male, 17. ventrocaudal lobsz of female.
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]

Figs. 1819, Fhwvtonemus pallidus {Banks) male-18.
variations of leg IV, 19. variations of solenidion of tarsus

/2 S

Fig. 2. Folyphagotarsonemuys latus (Hanks) male- variations
of buttonlike claw of leg IV.




Figs. 21L-2%4. Soinatarsonemus alajuelensis spec.nov. male-~
an ks

21, ventral aspect., 22. dorsal aspect, 23, flange aspect of
leg IV.




Figs. 24-25, Spinatarsonemus alajuplensig spec.nNev. female—

24, ventral aspect, 25. dorsum opisthosomal aspect.
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Fig. 26. Spinatarsonemus cosiarricensis spec.nov. male— leg
Iv.



Figs. 27-28. Spinatarsonemus costarricengls SpeEC.NOV.
female— 27. ventral aspect, 28. leg II.




Spinatarsonemus

parsoni

SBREC .0V,

29

malie~



female— ventral

Fig. 2@. Spinatarsonenus Darsonl Spec.nov.

aspecht.



Steneotarsonemus COMDSUS sSpeg.nov. male-31.
flange aspect.




a3

Figs.

e e
RE=SAE,

ventral aspect.

Steneptarsonenus

Lruseas sSpec.nov.

4. dorsal aspect.

male~ =



Figs. 2G5-36. Tarsonemelia (P, ramirezi spec.nov. female—

g ey

E25. ventral aspecht, X6, dorsal aspecth.



38

Figes. 374G, Tarsonenus solengrandis spec.nov. male-27.
gnathosoma, 28. leg 1, 392. leg 11, 48. leg IV.




Figs. 41-4%2, Tarsonemis pseudokennedyl spec.nov. male— 41.
tarsus of leg 11T, 42. leg [V.




—

female—45.

Pl Spec.nov.

gord

Xenotarsongemus

45

4
ventral aspect,

Figs.

teg 11, 45. leq I.

44 .



Figs. 46-48. ignotarsonsemnus Ccalarag Spec.nov. female~4&.
ventral aspect., 47. dorsal aspect, 48. flange of Temur I.




Figs. 49-54. Yenotarsonemus vargasi spec.nov. mnale- 49,

ventral aspect, 50. dorsal aspect.




Ochoa , R. 198%9. Review of the family Tarsonemidae in
Costa Rica (ACARI: Heterostigmata). Thesis M. 5HBo.,
Turrialba, Costa Rica, CATIE. 125 p.

Daidaiotarsonemus limgnensis Ochoa, Smiley & Saunders spe.
NOV . 4

Daidalotars.o.nenus ternifoliae Uchoa, Smiley & Saunders
SPEC. NOV. .y

Dendroptus irregularis Ochoa, Smiley & Saunders sSpec. NOY.,
Floridotarsonemus edule Ochoa, Smiley & Saunders SPec. Nov.,

Neodendropius Dohoa, Smiley & Saunders genus Mo .,
Neodendroptus persgae Uchoa, Smiley & Saunders sSpec. Nov.,
Spinatarsongmus UOchoa, Smiley & Saunders genus  nov.

Spinagtarsonemus alajuvelensis Ochoa, Smiley & Saundsrs spec.
Y= AV

Spinatarsongmus costarricensis Ochoa, Smiley % Baunders
SEEC .. NOV.,

Spimatarsonemus parsoni Ochoay, Smiley & Saunders Spec. Nov.,
Tarsonemella (Paratarspnemella) ramirezi Ochoa, Smiley &
Saunders subgenus nov. spec. NOV.,

Tarscenemus solengrandis Ochoa, Smiley & Saunders Spen. No.,
Tarsonemus pseudokennedyi Ochoa, Smiley &  Baunders spec.
Nov. .

Stenectarsonemnus comosus Ochoa, Smiley & Baunders speo.
Mov.,

Stensotarsonemus kruseae Ochoa, Smiley & Saundesrs
OV .,

Yenntarsonemus gordoni Ochoa, Smiley & Saunders spec. no
Yenotarsonemus canarae Ochoa, Smiley & Saunders spec. 00
Yenotarsonenus vargasi Ochoa, Smiley # Saunders sSpec. nov.
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