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ABSTRACT
ECTOPARASI TI C ACARI NA (ANALGOIDEA) FROM THE
OLI VE- THROATED CONURE ( AVES: PSITTACIFORMES)

Janmes E McCloskey
Mast er of Science

Youngstown State University, 1985

Feather mtes fromthe olive-throated conure, Aratinga

nana astec (Souance) (Psittacidae) were exani ned. Twelve

new speci es are described and illustrated. One naned
species is redescribed. All species were obtained from
field collected birds in Mexico or from nmuseum speci nens.
The new species belong to the genera Aralichus Gaud (3 sp.),

Protolichus Trouessart (1 sp.), Rhytidelasm Gaud (1 sp.),

Eur ydi scal ges Faccini, Gaud and Atyeo(2 sp.), Chiasnal ges

Gaud and Atyeo (1 sp.), Protonysus Trouessart (1 sp.), and
Fainalges Gaud and Berla(3 sp). The named species is

Echi nof enmur venusti ssi mus (Trouessart).
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| NTRODUCTI ON

The arthropod cl ass Arachni da includes nany conmon
and fam liar organisms such as spiders, scorpions, ticks and
mtes. The earliest arachnids date back to the Silurian peri-
od (Barnes, 1973) and the physical appearance of the majority
of species has changed little during the past 250 nmillion years
(Lindquist, 1975). O the eleven extant groups of Arachnida,
all except the Acari and Opiliones are conpletely carnivorous
(Krantz, 1978).

The Acari have shown significant evol utionary success
rivaling that of insects with respect to number of species,
diversity of habits, and variety of ecol ogical niches (Lind-
qui st, 1975). They are so norphol ogically diverse that -
acarol ogi sts consider the group to be polyphyletic, having
arisen fromat least two different ancestral arachnids _
(Woolley, 1961; Barnes, 1973). The earliest known nite fossil,

Protocarus crani Hi rst, dates back to the m d-Pal eozoic era

(Krantz, 1978). Beginning in the |ate Mesozoic and early
Cenozoi c periods, the Acari have repeatedly and indeégndently
broken away froma predatory existence, evolving as plant
feeders, fungus feeders, mcro-organismfilter feeders,
scavengers, external and internal parasites, and comensal s
of invertebrates and vertebrates (Lindquist, 1975). This

adaptation to a non-predatory existence pernmtted greater



ni che expansi on and the devel opnent of significant norphol ogi-
cal diversity (Krantz, 1978).

A renmarkabl e group within the Acari that have evol ved
rapidly with an exuberance of diverse norphol ogi cal character-
istics are the feather mtes. These nmtes are obligatory
commensal s on every avian order except the Spheniscifornes
(penguins), Rheifornes (Rheas) and Casuariiformes (cassowaries
and enus) (Atyeo and Gaud, 1979). The majority of species are
confined to the feather surface while a few inhabit the hol -
| ow qui |l space, skin, or respiratory system

The nutritional requirements of feather mtes are be-
| ieved to consist of feather fragments, desquamated skin cells,
oily secretions, fungal spores and diatons. Although these
mtes are considered to be commensal s, feather danmage from a
coupl e of groups has been observed. Species of the quill -

mte Cystoi dosoma feed on the nmedulla creating a cavity from

the quill to the tip of the rachis (Perez and Atyeo, 1984).
The medul | a consists of dermal cells and a rich supply of

bl ood vessel s which provide nourishment for the grow ng
feather but does not contribute to its strength (Velty, 1968).
Destruction of the medul | a of young feathers nay adversely
affect feather growth and devel opment. Nynphs of the genus

Chi asnmal ges penetrate the dorsal surface of the rachis near

the superior unbilicus and make a channel through the nedulla
to the quill. Individual mtes have been observed to enter _
and exit the quill through the superior umbilicus(Perez and

Atyeo, 1984). Large popul ations of these mtes nay danage



the integrity of the flight feathers adversely affecting the
aerodynam cs of flight.

Past studies utilizing museum skins and field collec-
tions have denonstrated 1-4 feather mte species per bird,
however, birds inhabiting the warmer clinmates have been shown
to harbor a greater nunber of species (Dubinin, 1951). For
exanpl e, a previous study conducted by Perez and Atyeo (1984)
recorded 16 species of feather mtes and 3 species of quil
mtes from Mexi can parrots currently assigned to the genus
Aratinga Spix. These species belong to the famlies Ptero-
| i chi dae, Psorotoidi dae, Xol al gi dae and Syringobiidae. In
this study, 13 species of feather mtes obtained fromthe

Aive-throated Conure, Aratinga nana astec (Souance), are

descri bed or redescri bed. These nmite species are assigned
to the famlies Pterolichi dae, Psorotoidi dae and Xolalgidae._
Whet her such a | arge nunber of species is comon throughout
this genus or the Psittaci dae as a group remains to be de-
term ned. Perhaps avian groups in general harbor greater
nunbers of species than previously thought but due to in-
adequat e col |l ection techniques or other variables, they were
not collected-and identified. Wth approximtely 1600 des-
cribed feather mte species and 8600 avi an speci es worl dw de
(Atyeo, 1979), the study of feather mte systematics is stil
inits infancy. |In determ ning host-parasite specificity
patterns, it will be necessary to clearly identify the feather
mte fauna within specific avian groups. It is hoped this _

study will be useful in the further identification of the

feather mte popul ations on the Psittacidae.



H STORI CAL ACCOUNT

The study of feather mtes dates back over 300 years
when Redi in 1608 described three nmte species from birds of
Italy. However, information on the systematics of these acari
remai ned sparse until the late 19th century when Trouessart
and Megnin in 1883 devised the first classification. |In 1916
Trouessart published a major revision of the group. V.B
Dubinin, a Russi an parasitol ogist, conducted extensive re-
search during a 20-year period and published nmajor taxonomc
revisions in 1953 and 1956.

An increase in interest coupled with inproved and pro-
fitable collection techniques has resulted in major taxonomc
reclassification. Peterson (1975), utilizing conventional aqd
nuneri cal taxonony, suggested that there were at |east 3 na{or
suprafam lial groupings in the superfam |y Anal goidea. These
groups were tentatively designated as famlial conplexes: N
the Analgoid conpl ex, the Freyanid conplex and the Pterolichoid
compl ex. Gaud and Atyeo (1978) elevated these famlial com-
pl exes into the superfam|ies Anal goi dea, Freyanidea, and
Pterolichoi dea, based upon tarsal and pretarsal characteristics.
The foilowing table lists the known superfamlies and famlies

of feather mtes.



Analgoidea
Alloptidae

Analgidae
Apionacaridae
Avenzoariidae
Dermoglyphidae

Epidermoptidae

Proctophylloididae

Psoroptoididae

Trouessartiidae

Turbinoptidae

Xolalgidae

TABLE 1

Pterolichoidea

!
\

Major Groupings of Feather Mites

Cheylabiidae
Crypturoptidae
Eustathiidae
Falculiferidae
Gabuciniidae
Kramerellidae
Ochrolichidae
Pterolichidae
Rectijanuidae

Syringoibiidae

Thoracosathesidae

Freyanoidea

Caudiferidae
Freyanidae

Vexillariidae



MORPHOLOG CAL CHARACTERI STI CS

The feather mtes and acari in general have a | oss of
body segnentation that is characteristic throughout the Ar-
thropoda. However, remmants of this |ost segnentation is evi-
dent in the distribution of dorsal idiosomal setae in rows,
the distribution of dorsal shields, the separation of the
propodosonma and hysterosoma by a transverse furrow, and nore
di stinct segnentation during the pre-adult stages of sone
species. In addition, there is a lack of division between
t he opi sthosona and net apodosona (segnent containing legs III
and I'V) but a remant of this subdivision, a sharp narrow ng

of the opisthosoma, remains in the Al opes, Zachvatkinia and

Trouessartia (Dubinin, 1951).

Due to the apparent |ack of segnentation, the body d%
a typical feather mte is divided into two basic norphol ogi ca
regions: the gnathosoma consisting primarily of the subcap(:
tulum chelicerae and pedi pal ps and the idi osoma enconpassi ng
the body proper. Dorsally the idiosona is usually divided
by a transverse furrow(sejugal suture) into the anterior
propodosonma and the posterior hysterosona.

The gnat hosoma of nost groups is relatively small,
conpact and freely protrudes forward fromthe apex of the

propodosona. In a few groups, for exanple, Falculifer and

Bdel | or hynchus, the chelicerae can be hypertrophied, exten-

ding up to one-third the length of the body.



The propodosoma of nost feather mtes is tapered or
rounded anteriorly. A chitinous covering known as the pro-
podosomal shield nmay extend over the dorsal surface of this
section. This shield, with regard to shape, size, presence
of ornanentation, and degree of sclerotization, varies great-
|y anong genera. Two pairs of setae, the external (sce) and
internal (sci) scapular setae, forma transverse row near
the posterior margin. At the apex there may be two, one or
no internal vertical setae(viL Posterol ateral to setae vi
and inserted in or near the edge of the shield nay be the
external vertical setae(ve- Smal | er scapul ar shiel ds may
al so be present on either side of the medial propodosonal
shi el d.

The hysterosoma general ly displays pronounced sexual
di rorphism The fenal e opi sthosoma(region posterior to B
legs I'V) may be rounded with a small nedial groove, or bifur-
cated and divided by a wide cleft. The mgjority of males have
a bifurcated opisthosonma divided by a wi de nmedi al groove.
Menbr aneous ext ensions of various shapes(lanellae) may ex-
tend fromthe |ateral and posterior nargins or be absent
(fig. 29, 37). A chitinous dorsal hysterosomal shield of
varyi ng shape, size, degree of sclerotization and ornanent a-
tion and a pair of humeral shields along the |ateral nmargins
may al so be present. There are naximally five horizontal
or curved rows of setae each consisting of an internal pair

(d) and an external pair (1. positioned fromthe anterior

shield nmargin to the termnnal |obes. Setal |ocations are



relatively constant between nmales and females within genera
that | ack strong sexual dinmorphism Al ong the anterol atera
mar gi ns positioned either dorsally or ventrally are tw pairs
of setae, the humeral (h) and the subhuneral (sh- Two pairs
of additional setae are found on the term nus, the interna
postanal s (pai) and the external postanals (pae). |In males,
setae pai are generally positioned ventral to setae 14 while
in the female they are positioned on the ventral idiosoma on
a line extending fromthe termnal portion of the anus to
setae 14. Setae pai are positioned mesal or anteronesal to
set ae db.

The ventral idiosoma contains the nale genital organ
and the fenal e oviporous. The characteristics of these and
their associated structures as the pregenital apodene, |ater-
al sclerites and two pairs of genital discs will vary marked-
ly (figs. 12, 14, 50, ). The femal e oviporous is not a
copul ative organ but an opening for the rel ease of eggs.

The copul ative opening, the bursa copulatrix, is |ocated
posterior to the anal opening usually on the dorsal surface
and |l eads to a small spermcollecting chanber, the spernatheca.
In mal es, a pair of adanal discs flank the anus. These struc-
tures assist the male in adhering tightly to the female

during copul ati on.

The ventral idiosomal chaetotaxy, excluding setae
pae and pai, maxinmally contain 6 pairs of setae: the ster-
nal setae(s) on coxae |, the coxal setae (cx3) associ ated

Wi th coxae III, the central setae(cl, <2, c¢3) surrounding



the genital structures, and the anal setae which are posi-
tioned |ateral, posterolater, anteroilateral or nedial to the
adanal di scs (Atyeo and Gaud, 1966).

Theoretically, the legs consist of 7 segnents: coxa,
trochanter, fenur, genu, tibia, tarsus and a disc-like pre-
tarsus called an anbul acra. The coxae are greatly reduced-
and incorporated into the ventral or ventrol ateral surface
of the idiosoma, the remmants of which formthe epinerites
whci h delineate the coxal fields. The epinerites are strong-
ly chitinous structures partially depressed into the ventra
i di osoma to which are attached the |leg nuscles. Some
feather mtes have 6 |leg segnments, with the fenur and genu
partially or totally fused. The |egs nay have various de-
grees of shielding or chitinous extensions. Significant
sexual dimorphismin regards to |eg devel opnent is noted --
in some groups. The males may have one or both pairs of
posterior |egs hypertrophied or atrophied in relation to B
legs | and II. The leg chaetotaxy is fairly uniform
t hroughout the entire group, but variation anobng genera may

occur (Dubinin, 1951).



LI FE STAGES

Six ontogenetic |life stages are conmon to this group
egg, prelarva, hexapod | arva, protonynph, tritonynph, and
adult. Al feather mtes as a rule are oviparous. The eggs,
covered by a thick shell, are quite large, approximately 2/3
the length and 1/4 to 1/3 the width of the idiosoma. They
are laid along the barbs and barbules and tightly fastened
to the ventral surface of particular feathers byajelly-like
coating on their front pole. Some eggs have a single hook
or rows of hooks which interlock with the feather barbul es
providing a secure attachment to the feather. Sonme species

of the genera Freyana, Zachvatkinia, Avenzoaria, Gabucinia

may be facul atively ovovivi parous and ovi parous dependi ng
upon the season of the year. |In the spring and summrer, the
eggs are covered by a thin shell fromwhich the | arvae energe
either directly in the cavity of the uterus or soon after
| ayi ng, while in the autum the laid eggs have a thick shel
and enbryoni ¢ devel opnent ceases until the spring whqn de-
vel opnent is completed and the |arvae are hatched. The em
bryos of nost speci es undergo one enbryonic nmolt to the pre-
| arva stage (Dubinin, 1951).

The hexapod larva is oval and usually unsclerotized
with the exception of a snall propodosonal shield. There is

conpl ete absence of external genital organs. Setal pairs are

absent and their arrangement will vary during the different



|ife stages. The protonynph contains the maxi mal nunber of
wel | -devel oped legs and the majority of setal pairs. There
is no copul ative opening and only one pair of genital discs.
The tritonynph closely resenbles the adult with respect to
having all setal pairs present. An additional pair of geni-
tal discs is added during this stage. Sexual dinorphismre-
mai ns weakly pronounced with no external genital organs
present. However, the female has a subterm nal copul ative
opening on the dorsal side used for spermtransfer. It is
during this stage that females will mate once with adult

mal es. Upon reaching the adult stage, the mtes have a full
conpl ement of setae, full sclerotization, and often greatly
pronounced sexual di norphi sm (Dubinin, 1951)

In order to insure the proper alignnent of the nale
and femal e copul ative structures, a nunber of norphol ogical --
adapt ati ons have evolved: an elaboration of the convex-
concave male termnus with termnal |obes, |anellae, broad-—
ened setae or any conbination of the three; the adanal di scs;
and the ventral and term nal setae. These nodifications, in
conjunction with the |less prom nent nodifications of the fe-
mal e term nus, pernit successful copul ation (Atyeo aH& Gaud,

1979).



HOST AND M CROHABI TAT

In any parasitic node of existence, the host plays
an integral part in the devel opment of host-parasite associ-
ations. The biological and ecol ogical forces affecting the
host will in turn affect the distribution and norphol ogi ca
adaptati ons of the commensals. In examning feather mte-
bird associ ations, know edge of the host's ecol ogy and bi -
ology in relation to the physical parameters of a mte's
m crohabi tat nust be obtained to better understand the speci-
ation and evol utionary rel ati onshi ps between these two groups
(Peterson, 1975).

The species Aratinga nana astec belongs to the |arge
avian order Psittacifornes. The Psittaciformes, whose origin
dates back to the O igocene period (Forshaw, 1978), are a very
distinct group with no close relatives; although pigeons are-
thought to be distantly related (Feduccia, 1980). Despite
variations in size, shape, and col or anong species, the par-
rots are a very honmbgeneous group maki ng systenatic cl assi -
fications difficult and arbitrary (Forshaw, 1978). Dubinin
(1958) canme to the sanme conclusion while exam ning species of

the feather mte genus Protolichus in which he noted that the

feather mte fauna from parrots of the ancient subfamlies

Strigopinae and Nestorinae were relatively simlar to those

from the younger subfam |y Psittacinae.
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Dubinin (1958) considered the continent of Australia
to be the central region of origin of these birds. In the
process of further resettlement during the Eocene and Mio-
cene periods, the subfamilies Strigopinae and Nestorinae ap-
peared in New Zealand while some of the Psittacinae migrated
across Antartica to South America and the islands of Mada-
gascar. There are presently 332 extant species of parrots

distributed mainly in the tropical regions throughout the

Southern Hemisphere, with the largest number of species found

in the New World. The following list (Forshaw, 1978) illus-

trates the pattern of distribution within this order:

Australia 52 species
New Guinea 46 "
Phillipines 11 "
Central Africa 14 "
Southern Africa 10 "
India 10 "
Brazil 10 "
Columbia 49 "
Venezuela 48 "
Argentina 25 "™ i
Mexico 18 "

The Psittaciformes are easily recognized by their
short, blunt rounded bill with the curved upper mandible
fitting neatly over the lower. The foot is zygodactyl, with
two toes pointing forward and two turned backwards. Other

characteristics include the large, broad head, the short



neck, the nostrils which are set in a bare of feathered fleshy
cere at the base of the upper mandibles, and the plumage which
is brightly colored. The flight patterns are swift and direct,
but sustained flight is possible. Nutritional requirenents
consist of fruit, seeds, and insects.

Species of New Wrld parrots assigned to the genus
Aratinga are small to mediumsize with long gradated tails
and proportionately broad heavy bills. They have prom nent
naked or partly-feathered periophthalmc rings, but the |lores
and upper cheeks are fully feathered. The cere can be naked
or hidden by feathers. The sexes are alike and inmmatures

generally resenble adults. Aratinga nana astec is green of

general plumage and paler, nore yellow sh on the underparts.
The throat, breast and abdonen are a pale brown in color.

It has a smaller bill than any other species in the genus.
Their diet consists of seeds, fruits, berries, blossons and
vegetable matter. They are seen in pairs or flocks of from

5 to 30 individuals. The habitat ranges from Veracruz, N@x{:
co, south to the Aimrante Bay regi on of Western Panama (For-
shaw, 1978).

The plumage consists of five feather types: vaned or
contour feathers, down, powder down, sem plunme and filiplume.
In parrots the contour, down, and powder down are the nost
prom nent feathers.

For birds in general, the contour feathers formthe

visible plumage and give the bird its streanlined appearance

and flight capability. Those attached to the wing(fig. 1)
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are the rem ges; the distal rem ges attached to the hand are
the primaries; those on the forearm(ulna) are the secon-
dari es; and those attached to the hunerus are the tertiaries.
The smal | er coverts cover the quill bases of the | arge rem ges.
The large tail feathers or rectrices are inserted into the
runmp. The contour feathers grow fromdefinite tracts of
skin called pterylae, while the area between tracts are call ed
apteria. The apteria are bare or covered with down, but are
overl apped by the contour feathers (Welty, 1968). The ptery-
lae in parrots are sparsely distributed while the apteria
are very prom nent (Forshaw, 1978).
The typical contour feather on Aratinga and other
avi an species consists of a short bare circular calamus (quill)
and the long rachis (stem) which is grooved on its inner sur-
face and flattened on its side. The calanus has a small --
opening at its base called the inferior unbilicus through
whi ch the growi ng feather receives nourishment. Extending
bilaterally outward fromthe flattened side of the rachis
are parallel rows of barbs. These barbs are held in the
classic flattened position by neans of nunerous, tiny, para%
| ei barbules._ At the base of the vane, some of the barbs
are free producing a fluffy appearance. The fluffiness may
be enhanced by aftershafts which are often well devel oped on
the smaller feathers of the body, wing and tail (Welty, 1968).
There are two types of barbules, the distal barbules
beari ng numerous m croscopi ¢ hooklets on their underside

whi ch branch out fromthe side of the barb toward the feather
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tip, and the smooth proxi mal barbul es which extend toward
the feather base in a diagonal direction. The distal bar-
bul es overlap the flanged edge of the proximal barbules from
an adj oi ning barb. These interlocking barbul es produce a
structurally sound mechani smfor the maintenance of feather
integrity during flight (fig. 2 (Welty, 1968).

The down feathers are short and fluffy, |acking bar-
bul es and rachis. These feathers form an undercoat and are
generally not visible. They growfrom all parts of the skin
except on the neck, where in many species the apteria are
bare. In parrots and a few other bird groups, a nodified
type of down feather called powder down is found. The pow
der down grows throughout the Iife of the bird. The barbs
continually disintegrate into a fine, talc-1ike powder which
is used for cleaning and waterproofing the feather and giving
the plumage a characteristic metallic luster (Welty, 1968).

The two additional feather types of |esser prom nence
are the sem plune and filiplune. The semiplunes are sinila[i
to the contour feathers except the barbs | ack hooks and
flanges. The filiplumes have the shape of a |long whip 1/2
to 3/4 the lergth of the contour feather, with a weak, dis-
tal tuft of barbs and hookless barbules (Welty, 1968).

During flight, feathers and parts of feathers are
subj ected to aerodynam c forces which divide a feather into
two separate zones, exposed and protected(figs. 3 and 4)
(Dubi nin, 1951). For birds in general, the exposed zones

are the distal ends of the primary feathers renoved fromthe
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area of overlap while the protected zones include the coverts,
secondaries, contour feathers and the quills (Peterson, 1975).
The majority of feather nmtes are confined to the ventra
surfaces of the remiges and rectrices. The dorsal surfaces

of the secondary, tertiary and rectrices are inhabited by a

few species of the genus Trouessartia (Dubinin, 1951). Per ez

and Atyeo(1954) discovered nmany feather mtes inhabiting the
protected regions of the body, tail and wing from species of
Mexi can parrots.

The norphol ogi cal characteristics of a mte species
often correlate to a specific zone. In the exposed regions,
significant air turbul ence woul d be encountered. Mtes |o-
cated in those regions have better devel oped nuscul ar systens
as evidenced by |arge body di nensions, heavy sclerotization,
enl arged epinera and greatly enlarged legs III and/or |V
in males. These adaptations enable the males to tightly
grasp the femal e during copulation. There is reduction of
dorsal chaetotaxy size, idiosonal height and the posterior
legs are directed laterally instead of ventrally for the
specific purpose of reducing air resistance. Oher comonly
encount ered adaptati ons include the devel opnent of spines,
apophyses, and spine-like setae on legs | and II, broadened
i di osomal outline by chitinious expansions or expanded setae
and greatly enlarged term nal setae for the purpose of nain-
tai ning feather position (Atyeo and Gaud, 1971, 1979). Al -

t hough sexual di norphi smexists, many of these characteristiés

are conmon to both sexes.



In contrast, mtes confined to the protected regions
are smaller and nore delicate in body structure. Less inte-
gunmental chitinization, increased | ength of dorsal setae and
the general |ack of special appendages utilized for feather
attachnent characterize the mtes fromthese regi ons (Atyeo,
1979).

The distribution of the mtes on a bird may be de-
termned by feather type and norphol ogi cal adaptations to the
exposed or protected zones. |In regards to the species Ara-

tinga nana astec and Aratinga Canicularis(L ) (Orange-

fronted Conure), the exposed surfaces are the distal ends
of flight feathers, tail feathers and the greater underw ng
coverts while the protected regions are those formed by all
over | apping feathers. The relationship of the barbs to one
anot her along with the overlapping of feathers produces
spaces where the mtes can fit.

The upper and |ower tail coverts cover the bases of -
the tail feathers and these in turn are covered by snaller
coverts. The aftershaft along with the majority of the
barbs of each covert is plunulaceous while the rectrices
have only i nited pl umul aceous areas. The relationsh{p of
these feathers to each other creates a three-di mensiona
protected space with many free barbs surroundi ng the bases
of the tail feathers and coverts. Three species of Fainal ges
Gaud and Berla were located in the plunul aceous barbs of these
feathers and noved to oviposit on adjacent pennaceous portions

of the coverts. A species of Chiasnal ges Gaud and Atyeo was




| ocated within this base but on the exposed quills and around
t he superior unbilicus (Perez and Atyeo, 1984).

A singl e species of Protonysus Trouessart [n. sp. near
P. larva(~rouessart)] was |located on the protected areas of
the primary and secondary coverts, the nmedian wing coverts
and the alula. The largest concentration of adults was found
on the distal portion of the wing. The mgjority of |arvae
and nunphs were found on the basal portions of the flight
feat hers where the grooves between adjacent barbs are ex-
tremely narrow. The eggs were deposited on the dorsal and
ventral surfaces of the greater underw ng coverts (Perez and
Atyeo, 1984).

A single species of Protolichus Trouessart [n. sp.

near P. eurycnem s (Trouessart)] was confined to the exposed

ventral surfaces of primaries 3-10 with the mpjority of indi-

viduals on the outer primaries. One species of Rhytidel asma

Gaud[n. sp. near R ulocercus(Trouessart)] was |ocated on

the exposed vanes of the tail feathers. Echinofenur venusti-

ssimus (Trouessart) [n.g. for this species Pterolichus (P-

venusti ssinus (Trouessart)] was found on the protected vanes

of the seconddry coverts, tertiaries and axillaries (Perez .
and Atyeo, 1984).
Two new species of Aralichus Gaud were restricted to

separate areas. The first species[near A. cribrifornes

(Megnin and ~rouessart)] was |ocated on the exposed vanes
of the secondaries. The second species[near A porrectus
(Megnin and ~rouessart)] was |ocated on the exposed surfaces

of the tail feathers.
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Two speci es of Eurydiscal ges Faccini, Gaud and Atyeo

were found in a small overl apping area of the rem ges. One
species was found on the ventral surface of the alula and

primary coverts (intermxed wth Protonysus) and on the ex-

posed surfaces of the primaries (intermxed wth Protolichus).

The second species was found on the exposed vanes of the
secondaries and axillaries.
Al t hough a | arge nunber of feather mte species were

found on Aratinga n. astec and A canicularis, there was

rarely an intermngling of nore than two species in the sanme
site. Upon.gross exam nation, a given topographical region
was found to contain several mte species; however, closer
exam nation showed that each region had been partitioned by

i ndi vi dual species(Perez and Atyeo, 1984).



HOST- PARASI TE ASSOCI ATl ONS

The feather mtes probably evolved from the nidicol us
tyrogl yphodi dae (Dubinin, 1951) which are free living mtes
that feed on decaying organic matter. Their ontogenetic
stages are simlar to the feather mtes with the exception of
an addi ti onal hypopus nynph. The hypopus is adapted to phor-
esy by an arthropod carrier for the purpose of niche expan-
sion(Rothschild, 1952). The devel opment and i ndependence
of the feather mtes from the Tyrogl yphodi dae probably began
during the Cretaceous Period with intensive evolution oc-
curring since the digocene(Cerny, 1971). As the mtes
slowy evolved to life on a feather, their tyroglyphoidian
characters were lost, irreversibly relegating themto an ec- -
toparasitic existence. A few of the nobst primtive species

of the genera Pterolichus Robin and Xol optes Canestrini

still retain soinme tyroglyphoidian characters (Dubinin, 1951).
It is thought the earliest feather mtes were able to
utilize a wide variety of avian hosts. As tine prog[gssed
and the ecolod?cal speci alization of the hosts evolved, the
mtes became nore closely associated with particular bird
groups. The identification of these host-parasite associ -
ations may provide a useful tool in the understanding of
avi an phyl ogeni es and systematics. However, the significance _
of these relationships and their application in ornithophylo-

genic studies wi |l depend upon which nodel of host-parasite



evolution is nore pertinent, resource tracking (Kethley and
Johnston, 1975) or coevol ution(Atyeo and Gaud, 1979).
The successful transfer of parasites from one host
to another is governed by two major factors. First, the en-
vironmental paraneters of the host nmust be wthin the [imts
of the environnmental tolerances of the parasite. Second,
there nmust be an opportunity for the transfer to occur. Once
transfer has occurred and the parasite is able to adapt to its
new environment it can begin to exploit it and through isol a-
tion may undergo Sspeciation (Kudon, 1982). Kethley and Johns-
ton (1975) concluded that selective pressures force an ecto-
parasite to conform to any topographical region where the
host's defenses can be avoided. This results in parasitic
transfer to hosts wth simlar topographic features. In
ot her words, the parasite tracks a resource independent of --
the host's evolution. The net effect is non-congruent re-
| ationshi ps and the phyl ogenies of the two animals may be —
unrelated. This phenonmenonin feather mtes is observed in
two large famlies of the Anal goidea, the Anal gi dae and
Xol al gi dae (Atyeo and Gaud, 1979).
Cbntrééting resource tracking is coevolution~ﬁhich
states that congruent host-parasite relationships are the
norm That is, the phylogenies of the feather mtes can be
superi nposed over the phylogenies of the birds. Since the
mtes have associated with birds since the Cretaceous Peri-

od, they woul d have had alnost Iimtless opportunities to

formcl ose associations. The nore primtive or generalized



mtes should associate mainly with the non-passerine bird
groups instead of higher bird taxa. This is the case as the
ol der mte groups, Pterolichoi dea and Freyanoi dea are al npost
totally confined to the non-passerine groups. Wen the Pas-
seri formes appeared, host specificity patterns of the ol der
mte groups were fixed and they were unable to col onize the .
new ni ches. These niches were exploited by nore recent mte
groups belonging to the Anal goi dea (Atyeo and Gaud, 1979)

The host-parasite relationships of the hoatzin pro-
vide an excellent exanple for the application of this nodel

pi st hoconus hoazin, a nenber of the Galliformes, is associ -

ated with two bizarre |ooking feather nmite species, Staky-

onemus hystrix (Trouessart) and Opi st hocomacarus unbel lifer

(Trouessart). Both species have a wide idiosomn, simlarity
in leg devel opment and the same setae highly nodified. S -
hystrix has coarsely branched setae, while Q. unbellifer has
setae with fine to coarse serations along the edges and minute
spicules on their ventral surfaces. The setae of Q. unbelli-
fer are flattened and ventrally |ocated around the perineter

of the mte, creating a very streaniined outline. The nor-
phol ogy of these two mites show significant adaptation§%or

life in a turbulent environment. Yet the South Anerican
hoatzin as we know it today is a weak flyer, having poorly
devel oped flying nuscles. |Its flying habits do not create

the significant turbul ence to which the mtes are adapted.

How then is this apparent dichotony resolved?



After a period of tinme, an ectoparasite will becone
adapted t oaspecific mcrohabitat. |f, however, the en-
vironnent changes or the parasite noves to a different |o-
cation, the previous nodifications can be retained if there
are no selection pressures against them This appears to be
the case with the hoatzin. The two mte species have sim-
| ar adaptations and they occupy the sane niche in two dif-
ferent mcrohabitats on the same feather. Since there are no
feather mte species with simlar nodifications, these two
mte taxa probably represent relic species. Although the
origin of both host and parasite cannot be inferred, the
nmor phol ogy of the mtes suggests that the hoatzin was a very
vigorous flyer in the past (Atyeo and Gaud, 1971)

Bot h evol uti onary nodel s have apparent applications
in the el aboration of feather mte-bird associations. How---
ever, despite the lack of fossil evidence, Atyeo and Gaud
(1979) considered coevol ution to be the normfor these two __
groups. Avian social habits preclude the easy transfer of
feather mtes between dissimlar bird groups. Different
speci es of birds generally do not cone in contact with each
ot her (Forsha&, 1978); consequently, there should be [ittle
chance for the interchange of feather mite populations. Un-
fortunately, avian phyl ogeny has not been adequately estab-
lished and feather mte interrelationships remain poorly

under st ood (Atyeo and Gaud, 1979). However, host-parasite _



associ ations between the Ml | ophaga(feather |ice) and birds
can serve as a useful exanple

The Mal | ophaga becane parasitic on the class Aves
at an early stage in the evolution of that class (Forshaw,
1978). Each order of birds is parasitized by one or nore
mal | ophagan genera, and the rel ationship between the species
of these genera generally reflects the rel ati onship between
the hosts within the order (Welty, 1968). Each parrot famly,
Lorriidae, Cacatuidae and Psittacidae, has a specific mallo-
phagan genus restricted to it. Yet there are no significant
anatom cal differences distinguishing these famlies.

No doubt, numerous opportunities for the formation
of host-parasite associations between feather mtes and birds
have exi sted throughout time. Yet when the opportunity is
avai | abl e, recent evidence suggests that for extant species,-
it is very difficult for a feather mte to becone associ at ed
wth a host different fromthose to which it is adapted _
(Atyeo and Gaud, 1979)

Host to host transfer of feather mtes usually occurs
while the chicks are confined to the nest. The parasitic
cuckoos are réised by passeriformfoster parents, yef-none of
the passeriformfeather mtes are transferred to the cuckoos
(Atyeo and Gaud, 1983). In fact, the young cuckoos harbor
practically no feather mtes until they attain sexual maturi-
ty when they are acquired during mating. Also, passeriform -
mtes are never established on the Fal conifornes (hanwks and

falcons) and Strigifornes(ows) (Atyeo and Gaud, 1979)



For the present, there are only a few specific feather
mte-bird associations that have been firmy established.
These include a fewrelic avian species(hoatzin) and those
birds that are distinct enough to be the bases of nonobasic
fam lies or subfamlies(nagpie goose) (Atyeo and Gaud, 1979).
The enormous nunber of feather mte species presents a form -
dable task in their identification and the fornulation of
host - parasite associ ations. The vast norphol ogi cal diversity
found in this group inplies exposure to nunerous environnen-
tal stresses throughout their evolutionary history. Species
identification along with a thorough understandi ng of the
physi cal paraneters of a nmite's mcrohabitat will be needed

for understandi ng these rel ationshi ps.



MATERI ALS AND METHODS

Speci nens for this study were obtained by the exam -
nation of nuseum study skins and fromfield collected birds
in Mexico. Specinens were rehydrated in 70% et hyl al coho
and transferred to | actophenol for clearing at 93°C for 15
m nutes. The specinmens were nounted in Hoyer's nedi um and
placed in a drying oven at 50°C for three days after which
the cover slips were sealed with a conmercial ringing com
pound. A W/ d-Heerbrugg phase-contrast m croscope equi pped
with a drawing tube was utilized for the sketches. Measure-
ments were taken with an ocular micronmeter; all measurenents

were in mcrons.



DESCRI PTI VE TERM NOLOGY

Mal e

Length --- Distance between api ces of pedi pal ps and
the posterior margin of the hysterosonal |obes or term nal-
lamellae if present.

Wdth --- Wdest portion of the idiosoma, at the
| evel of the humeral setaa.

Lengt h, propodosomal shield --- Anterior margin to
posterior margin, medially.

W dt h, propodosonmal shield --- Di stance across the
wi dest portion, usually the posterior margin, including the

projections around setae sce.

Di stance between external scapul ar setae --- Measured-

center-to-center.

Di stance between internal scapul ar setae --- Measured

center-to-center

Setae type --- Setiform long or short hair-1like;
| anceol ate: saber or spear shaped; scpiuliform slqnder,
needl el i ke.

Terminal cleft --- Groove separating hysterosomnal
| obes, measured fromanterior margin of cleft to posterior
mar gi n of hysterosomal | obes.

Coxal fields --- Cosed: conpletely surrounded by

epimerites; open: epinerites end freely.



Femal e
Length --- Distance between apices of pedipal ps and
hysterosomal term nus
W dth --- Wdest portion of idiosoms.

Remai ning termnology simlar to male when relevant.



FAM LY PTEROLI CHI DAE
Aral i chus Gaud, 1966

Aralichus Gaud, 1966. Nouvelle definition de la famlle des
Pterolichidae, Megnin and Trouessart et creation de genres
nouveaux appartenant a cette famlle. Acarologia 8:115-128.

(type- speci es: Pterolichus (P. canestrini Trouessart, 1885).

The genus Aralichus exhibits numerous characteristics
of the subfam |y Pterolichinae: sub-apical setae p and g are
present on tarsi- I-1V, the pregenital apodene is crescent
shaped in the female, and in both sexes the posterior |egs
are inserted nore laterally than ventrally. Both sexes of
the genus have the follow ng distinguishing characteristics:--
the gnathosoma is wider at the base than it is |ong, short
mexillary pal ps, the lateral and proxi mal regions of the —
subcapitulumand the |lateral nmargins of the propodosona are
strongly chitinized, the subhumeral setae are setiform the
hysterosomal shield is continuous with no transverse inter-
ruption, and fégs II1I-and |V are | ess devel oped than | egs |
and ITI. Males of this genus have a bil obed opisthosorna and
| arge strongly chitinized adanal discs contai ni ng numerous
teeth. The genital organ and the genital discs are surrounded
by three pairs of central setae: setae cl anterior, setae
c2 lateral and setae c3 posterior. Fenales of the genus have

a round opi sthosoma. The pregenital apodenme is brief (Gaud,



1966) . Posterior to the pregenital apodene, the genita
openi ng appears as an inverted Y. A pair of snall sclerites

supports the exterior integunmental folds.

Aralichus n. sp.
(figs. 5-12)

The ventral surfaces of fenora | and II in both sexes
are expanded. The distal edges of these expansions are roun-
ded and serrate. In addition, the dorsal surfaces of fenora
III are slightly expanded and serrate. The nal es have nuner-
ous short thorn-1ike apophyses extending from the dorsol ateral
surfaces of the hysterosoma fromthe |evel of setae d2 to
setae 13. Ventrally, the genital organ is flanked by weakly
chitinized sclerites which incorporate the two pairs of geni-
tal discs. The femal es have nunerous short thorn-like apophyses
extending fromthe lateral margins of the hysterosomal shiefd
from hel evel of setae d3 to setae 14.

Mal e (hol ot ype). Length, 331u; width, 175u. Dor sal
i di osoma:  Propodosomal shield well devel oped, 79u in |ength,
72u in width. Setae vii setiform 48u in |length, extending
beyond di stal-ends of chelicerae. Setae sce and sci “short
setiform distance between sci:sci 27, sce:sce 57u. Setae
sh i0u in length, positioned anteroventral to setae h; setae
11 bifurcate near base, anterior to setae dl and positioned
near anteronedial margin of humeral shields. Hysterosonal
shield wel | developed,not fused with humeral shields, hystero-

somal shield with nunmerous |acunae in region of setaa dl and



and d2. Hysterosonal |obes weakly devel oped, separated by
55u; | obes with setae d5, 15, 14, pae and pai; termnal cleft
24u in height. Lateral margins of hysterosoma fromlevel of
setae 13 to d2 with numerous snall thorn-like apophyses.
Setae 12 setiform 7u length, posterior to setae d2; setae

13 bifurcate near base, posterior half setiform anterior half
| anceol ate; setae 13 anterior to d3; setae d4 absent; setae
14 | anceol ate, 59%9u in length; setae 15 |anceolate, 139u in

| ength, setae 15 anterior to d5; setae d5 |anceolate, 115u in
| ength; setae pai nmembranous and expanded, with distal ends
truncate. Legs | and II with |ong spinous apophyses ex-
tending fromventral surfaces of genua and tibiae; fenora |
and II with ventral surfaces expanded, di stal edges rounded
and serrate; fenora III with dorsal surfaces slightly expan-
ded and serrate; legs | and II with setae mG | anceol ate. -

Ventral idiosoma: Epinmerites | free; coxal fields I-1V open.

Genital organ 7u in length, flanked by weakly chitinized
sclerites incorporating two pairs of genital discs. Adanal

di scs wel | devel oped, flanked by small strongly chitinized
sclerites extending fromlateral margins of opisthosona at
level of setae 13. Al ventral setae present; setae cx3 pos-
terior to setae cl; setae c2 anterolateral to genital arch;
setae c3 posterior to genital arch

Femal e. Length, 384u; width, 180u. Dorsal idiosona:

Propodosonal shield well devel oped, 82u in length, 79 in
wi dth. Setae vi setiform 46u in length, extending beyond

distal ends of chelicerae. Setae sce setiformi12u in |ength;



setae sci spiculiform 15u in |length; distance between sci

sci 31u, sce:sce 63u. Setae sh 9u in length, positioned
anteroventral to setae h; setae 11 bifurcate near base, not
encl osed by humeral shields, positioned anterior to setae dl.
Hyst erosomal shield well devel oped, with numerous | acunae;
hyst erosonal shield with numerous short thorn-1ike apophyses
extending from Lateral nmargins fromlevel of setae d3 and 14.
Setae dl, 42, d3, 12 and 13, short setiform setae d4 absent;
setae 12 slightly posterior to d2; setae 13 posterior to d3;
setae 14 and pai nmenbranous and rounded; setae 15 and d5 |ong
setiform with setae 15 slightly anterior to d5. Ventra

i di osoma: Epinmerites | free; coxal fields I-1V open. Pre-
geni tal apodene crescent shaped and brief; tw pairs of geni-
tal discs anteromedial to setae c2. Al ventral setae
present; setae pae setiform extending slightly beyond pos- --
terior margin of opisthosona. Preanal apodene broadly
flattened in an inverted V and weakly chitinized. _

Type material. From Aratinga nana astec (Souance)

(Psittacidae): holotype male (FMNH 120898, UGA 12196), 6

mal e, 23 fenal e paratypes, Decenmber 22, 1939, Matanoros,
Canpeche, N@xibo, M. Traylor, Jr.; Paratypes: 5 males, 10
femal es, Novenber 1, 1939, Chichen-Itza, Yucatan, Mexico,

M Trayor, Jr.; 1 male, 2 females, August 14, 1937, Chichen-
Itza, Yucatan, Mexico, M Traylor, Jr.; 1 male, July 8, 1941,
Puent e Nacional, Veracruz, Mexico, J.H Shary; 3 females, 1886,
Yucat an, Mexico, collector uknown; 1 male, February 25, 1905,

| zabal , Guatennl a, Heller and Barber; 1 male, 3 fennl es,



January 30, 1906, Los Amates, |zabal, Guatemala, N Dear-
born; 1 male, 6 females, November 1, 1939, Chichen-1tza,

Yucatan, Mexico, M. Trayor, Jr.
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Aralichus n. sp.
(figs. 13-20)

The fenora of legs | and II in both sexes, have knife-
| i ke andncoarsely serrated chi tinous apophyses extending from
the ventral surfaces. The termnal [obes in the males are
more el o gated and sl ender than those in the other two species
described. [In addition, setae pai i s nmenbranous and expan-
ded with the distal end tapered. 1In the females, the preanal
apodene is absent.

Mal e (hol ot ype). Length, 446u; width, 233u. Dorsal
| di osoma:  Propodosomal shield well devel oped with narrow
transverse section containing setae sci. and sce | ess chiti-
ni zed; shield 101u in length, 84u in width. Setae vi seti-
form 40u in length, extending beyond distal ends of cheli-
cerae. Setae sci and sce short setiforn distance between
sci:sci 1l4u, sce:sce 65u. Setae sh 16u in length, posi-
tioned anterolateral to setae h; setae 11 bifurcate near base,
anterior to setae d5, positioned near anterolateral margin
of hunmeral shield. Hysterosomal shield well devel oped,
not fused with-humeral shields; hysterosomal shield with
nunmer ous | acunae. Hysterosonmal |obes weakly devel oped,
separated by 55u; |obes wth setae 14, 15, d5, pae and pai;
termnal cleft 55u in height. Setae 12 setiform, 12u in
| ength, slightly posterior to setae d2; setae 13 bifurcate
near base, both branches setiform setae 13 slightly anterior )

to d3; setae 14 lanceolate, 55u in length; setae d4 absent;



setae 15 elongated | anceol ate, 278u in length, setae 15
anterior to d5; setae d5 lanceolate, 97u in length; setae
psi menbranous and expanded, with distal ends tapered

Legs | and II with [ong spinous apophyses extending from
ventral surfaces of genua andti biae; fenora | and II with
ventral surfaces expanded, distal edges knife-like and coarse-
ly serrate extending approximately to md |evel of genua;

legs | and II with setae mG spiculiform Ventral idiosona:

Epinerites | free; coxal fields I-1V open. Genital organ
7uin length flanked by two pairs of genital discs. Adanal
di scs wel | devel oped, flanked by well devel oped sclerites
extending from |l ateral nargins of opisthosorna to |evel of
setae pae. Al ventral setae present; setae cx3 anterior to
setae cl; setae c2 at sanme |evel as setae cl.

Female. Length, 460u; width, 240u. Dorsal idiosona:.-

Propodosonal shield well devel oped with narrow transverse
section containing setae sci and sce less chitinized; shield
103u in length, 100u in width. Setae vi setiform 44u in

| engt h, extending beyond distal ends of chelicerae. Setae

sce setiform 7u in length; setae sci spiculiforrn, 29u in

| engt h; distance between sci:sci 24u, sce:sce 81u. Set ae sh
15u in length, positioned anteroventral to setae h: setae 11
bi furcate near base, anterior to setae dl, positioned near
anterol ateral margin of huneral shields. Hysterosomal shield
wel | devel oped, adjacent to but not fused with hunmeral shields,

hysterosomal shield with numerous |acunae. Setae d., d2, d3,



12 and 13 short setiform setae d4 absent; setae 12 slightly
anterior to d2; setae 13 posterior to d3; setae 14 and pai

| eaf -shaped; 14 slightly larger than pai with |ateral margins
finely serrate; setae 15 and d5 long, setiform with 15

slightly anterior to d5. Ventral idiosoma: Epinerites

free; coxal fields I-1V open. Pregenital apodene crescent
shaped and brief; two pairs of genital discs slightly antero-
nmedial to setae c2. Preanal apodeme absent. Al ventra
setae present; setae pae setiformextending slightly beyond
posterior margin of opisthosoma

Type material. From Aratinga nana astec ( Souance)

(Psittacidae): hol otype mal e (FMNH 122791, UGA 12195), 3
femal e paratypes, July 8, 1941, Puente Nacional, Veracruz,
Mexi co, J.H Shary; Paratypes: 9 fenales, Novenmber 1, 1939,
Chichen-Itza, Yucatan, Mexico, M. Trayor, Jr.; 1 male, 1 -
female, Decenber 22, 1939, Matamoros,Campeche, Mexico, M.
Traylor, Jr.; 1 male, 3 females, January 30, 1906, Los _
Amat es, |zabal, Guatemala, N Dearborn; 1 nale, Novenber 1,

1939, Chichen-ltza, Yucatan, Mexico, M. Trayor, Jr.
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Aralichus n. sp.

(figs. 21-28)

Setae 11 in both sexes are spiculiformand not bi-
furcate as in the other two species. |In males, the term nal
| obes are separated by a nuch greater distance. Setae sek>
sce and sh are longer and setae sci is spiculiform In the
femal es, setae 13 are long and spiculiformand setae 14 and
psiare small and shaped as coarsely serrated | eaves.

Mal e (hol ot ype). Length, 427u; width, 250u. Dorsal
| di osona: Propodosonal shield well devel oped with narrow
transverse section containing setae sci and sce |ess chitinized;
shield 99u in length, 108u in width. Setae vi setiform 27u in
| ength, not extending to distal ends of chelicerae. Setae sce
setiform 16u in length; setae sci spiculiform 2%u in length;
di stance between sci:sci 29u, sce:sce 72u. Setae sh 36u in
| ength, positioned anteroventral to setae h; setate 11 seti-
form anterior to setae dl, positioned near anteronedial a
margi n of humeral shields. Hysterosomal shield well devel oped,
not fused with hunmeral shields, hysterosomal shield with
nunerous lacunae. Hysterosomal | obes weakly devel oped-,
separated by 116u; |obes with setae 14, 15: d5 and pai; ter-
mnal cleft 48u in height. Setae 12 setiform14u in length
slightly anterior to setae d2; setae 13 bifurcate near base,
anterior branch setiformand posterior branch spiculiform
setae 13 slightly anterior to setae d3; setae 14 | anceol ate,
62u in length; setae d4 absent; setae 15 long setiform 225u

in length, anterior to setae d5; setae d5 with proxi mal



one-third expanded then narrowing to setiforn, 96u in |ength;
setae pai nenbranous and expanded, with distal ends truncate,
60u in length. Legs | and 11 with short spinous apophyses
extending fromventral surfaces of the genua and ti bi ae;
fermora of legs | and II with ventral surfaces slightly expan-

ded, wi t hdi stal ends coarsely serrated. Ventral idiosona:

Epimerites | free; coxal fields |-1V open. Genital organ
flanked by two pair of genital discs. Adanal discs well
devel oped flanked by wel| devel oped sclerites extending
fromlateral margins of opisthosoma at | evel of setae pae.
Al'l ventral -setae present; setae cx3 anterior to cl; setae
c2 slightly posterior to cl.

Femal e. Length, 446u; width, 248u. Dorsal idiosona:

Propodosonal shield well devel oped with narrow transverse
section containing setae sci and sce |less chitinized; shield--
67u in length, 112u in width. Setae v setiform 24u in

| ength, not extending to distal ends of chelicerae. Setae -—
sce setiform17u in length; setae sci setiform 72u in |ength;
di stance between sci:sci 32u, sce:sce 72u. Setae sh 17u in

| ength positioned anteroventral to setae h; setae 11 seti-
form anterior Eb dl not enclosed by huneral shields.. Hystero-
somal shield well devel oped, not fused with huneral shields,
hyst erosonal shield wth numerous |acunae. Setae dl » d2,

d3 and 12 short setiform setae d4 absent; setae 12 slight-
ly anterior to setae d2; setae 13 spiculiform 28u in | ength-,
posterior to d3; setae 14 and pai small, shaped as coarsely

serrated | eaves; setae 15 and d5 long setiform with 15



slightly anterior to d5. Ventral idiosoma: Epinerites

free; coxal fields open. Pregenital apodene crescent shaped

and brief; two pairs of genital discs anterior to setae c2.

Preanal apodene weakly chitinized and triangular in shape.

Al ventral setae present; setae pae spiculiform 29u in

| engt h, extending beyond posterior nargin of opisthosona
Type nmaterial. From Aratinga nana astec (Souance)

(Psittacidae): holotype male(FMNH 22427, UGA 12200), 4 nule,

12 female paratypes, January 30, 1906, Los Amates, |zabal,
Guatemal a, N Dearborn; Paratypes: 2 nales, 2 females,
February 25, 1905, |zabal, Guatenala, Heller and Barber; 3

mal es, 1 femal e, August 14, 1937, Chichen-ltza, Yucatan,

Mexi co, M Traylor, Jr.; 1 female, Decenber 22, 1939, Mata-
nor os, Canpeche, Mexico, M Traylor, Jr.; 2 nmales, 1 fenmale,
1886, Yucatan, Mexico, collector unknown; 2 femal es, Novenber-

1, 1939, Chichen-Itza, Yucatan, Mexico, M Trayor, Jr.
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Fi gures 25-28

Aralichus n. sp. male, antiaxial aspects of legs. 25,
leg I. 26, leg II. 27, leg ITI. 28, leg IV






Protoli chus Trouessart, 1884

Pterolichus (Protolichus) Trouessart, 1884, Less Sarcoptides

plumcoles. J. Mcrogr. 8:527-532, 572-579. (type-species:

Pterolichus (Protolichus) brachiatus Trouessart, 1834, by

subsequent designation, Trouessart 1899).

Pterolichus (Protolichus), Megnin and Trouessart, 1824. Les

Sarcoptdes plumcoles. J. Mcrogr. 8:92-101, 150-157, 211-
219, 257-266, 380-385, 428-436.

Protolichus, Trouessart, 1899. Diagnoses prelimnaires

d' especes nouvelles d'Acariens plum coles. Additions et
corrections a la sousfam |l e des Anal gesinae. Bull. Soc.

Etud. scient. Angers 28:1-62.

Protolichus, Favette and Trouessart, 1904. Monographie du --

genre Protolichus (trt) et revision des Sarcoptides plum -

coles (Anal gesinae) qui vivent sur |es perroquets. M. Soc.-

zool. Fr. 17:120-166 + pls. V-XV.

Protolichus, Trouessart, 1915. Revision des genres de |la

sousfam || e des Anal gesinae, ou Sarcoptides plumicole¥.

Bull. Soc. zool. Fr. 40:207-223.

Protolichus, Dubinin, 1956. Feather mtes (Analgesoidea).

Part I1I. Famly Pterolichidae. Fauana SSSR, Paukoobraznye
6(7): 1-813. [In Russian] ;



Protolichus, Gaud and Muchet, 1959. Acariens plum col es

des oi seaux du Caneroun. V. Pterolichidae. Annls. Parasit.

hum comp. 34:493-545, 631-675.

Protolichus, Gaud and Till, 1961. Suborder Sarcoptiformes.

In Zumpt, F (ed). The arthropod parasites of vertibratic-in
Africa south of the Sahara(Ethiopian Region). Publs. S
Afr. Inst. med. Res. 11(1: 180-352.

Protolichus, Gaud, 1980. Acariens Sarcoptiformes plum coles

parasites sur |les oiseaux Psittaciformes, Strigiformes et
Caprinul gifornmes en Afrique. Annls. Mis. r. Afr. cent.,
Ser. in = 8°, Zool. (230): 1-106.

Sexual di norphi smanong the nenbers of this genus
is well pronounced. In both sexes the lateral and proxi mal --
regions of the subcapitulumare strongly chitinized; the
propodosomal shield is small, strongly chitinized and does -
not enclose the internal and external scapular setae; the
hysterosomal shield is continuous with no transverse inter-
ruption; the internal vertical setae are present; the sub-
humeral setae are setiform and the subapi cal setae p and g
are fan shaped and present on tarsi I|-1V. In nales the
hyst erosonmal | obes are wel | devel oped. The posterior |egs
are hypertrophied, and the adanal discs are strongly chi-
tinized. The females have a round opi sthosoma. The pregeni- _
tal apodene is brief. Posterior to the pregenital apodene
the genital opening appears as an inverted Y. A pair of

smal | sclerites supportsthe exterior integunental folds.



Protolichus n. sp.
(figs. 29-32)

In both sexes setae vi are setiformand extend to the
distal ends of the chelicerae. Setae sce are long setiform
and setae sci are spiculiform The hysterosomal shield is
strongly chitinized with numerous |acunae. Setae 11 are seti-
formand positioned anterolateral to the hysterosomal shield.
In mal es, setae pai are expanded and rounded. Ventrally, well
devel oped bilateral sclerites extend fromthe term nus of the
hysterosonal |obes to the | evel of setae c2. Two pair of
genital discs are positioned on the nedial margin of these
sclerites. In females, the genital discs are at the |evel of
setae cx3. Setae a are setiformand extend beyond the term -
nus of the opisthosona.

Mal e (holotype). Length, 576u; width, 338u. Dorsal
i di osoma:  Propodosomal shield small but strongly chitinized,
96u in length, 60u in width. Setae vi setiform 48u in -
| ength, extending to distal ends of chelicerae. Setae sci
and sce not encl osed by propodosonmal shield; setae sce |ong,
setiform 196u.in length; setae sci spiculiform 62u in
| engt h; di stance between sci:sci 29u, sce:sce 62u. Setae
sh setiform, 43u in length, positioned ventral to setae h;
setae h long setiform 125u in length; setae 11 setiform 29u
in length, anterior to setae dl, setae 11 not enclosed by
hyst erosonmal shield. Hysterosomal shield well devel oped,
wi th numerous |acunae in region posterior to setae dl and

anterior to setae d3. Hysterosonal |obes well devel oped with



setae d3, 13, pae, 14, 15, 45 and pai; narrow i nterl obar
lamellae present; termnal cleft, 87u in height. Setae d2
short, setiformanterior to 12; setae 13 spiculiform 67u in
| ength, slightly posterior to d3; setae d4 absent; setae 14
menbranous and el ongate, 43u in |length; setae 15 long seti -
form setae d5 long setiform, posteroventral to setae 15;

setae pai expanded and rounded. Ventral idiosoma: Epinerites

| free; all coxal fields open. Genital organ 12u in |ength;
flanked by well devel oped sclerites extending to term nus of
opi sthosoma; two pairs of genital discs on nedial margins of
sclerites. .Adanal discs well developed. Al ventral setae
present; setae cx3 anterior to cl; setae c2 anterior to geni-
tal organ; setae cl lateral and slightly anterior to setae c2;
setae c3 directly posterior to genital organ

Femal e. Length, 553u; width, 321u. Dorsal idiosonma: -

Propodosomal shield small but strongly chitinized, 96u in
length, 67u in width. Setae vi setiform 42u in length, ex--
tending to distal ends of chelicerae. Setae se+ and sce not
encl osed by propodosomal shield; setae sce long setiform 192u
in length; setae sci spiculiform 53u | ength; distance be-

tween sci:sci ZOu, sce:sce 79u. Setae sh setiform 27u in

| ength, positioned ventral to setae h; setae h long setiform
122u in length; setae 11 setiform 19u in length, anterior

to dl, setae 11 not enclosed by hysterosonal shield. Hystero-
somal shield well devel oped with numerous |acunae, not ex- :;

tending to lateral and posterior margins of hysterosoma. Setae

dl, d2, d3, 12 short setiform setate 12 slightly posterior to



d2; setae 13 spiculiform 24u in length, posterior to d3,
setae 13 positioned near posterolateral margins of hysterosonal
shield; setae d4 absent; setae 14 short setiform 19u in

| ength; setae 15 and d5 long setiform setae 15 anterior to

d5. Ventral idiosoma: Epinerites | free; epinerites IV and

IT1Ia fused; all coxal fields open. Pregenital apodene
crescent shaped and brief; tw pairs of genital discs pos-
terior to setae c1 at level of setae cx3. Al ventral setae
present; setae cx3 posterior to cl; setae a long setiform
57u in length, extending beyond posterior margin of opis-
thosoma; setae pae setiform 31u in |length, extending be-
yond posterior margin of opisthosona

Type material. From Aratinga nana astec ( Souance)

(Psittacidae): holotype male(FM\H 19687, UGA 12199), 7
mal e, 10 femal e paratypes, February 25, 1904, Izabal,
Guat emal a, Heller and Barber; Paratypes: 2 nales, August 14,

1937, Chichen-1tza, Yucatan, Mexico, M Traylor, Jr. _
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Echi nof enur n.g.

Pteroli chus (Pterolichus) venusti ssi nus, Trouessart, 1899.

Di agnosi s prelimnaires d espices nouvelles de Sarcoptodes

plum col es (Acar.). Bull. Soc. ent. Fr. 3:289-292, 319-322.

Pterolichus (Eupterolichus) venustissinmus, Canestrini and

Kramer, 1899. Denodi ci dae and Sarcoptidae. Tierreich
7:1-193,

Pterol i chus venusti ssi nus, Favette and Trouessart, 1904.

Monogr aphi e du genre Protolichus (Trt) et revision des Sar-

coptides plumicoles (Analgesinae) qui vivent sur |es per-

roguets. Mem Soc. zool. Fr. 17:120-126 + pls. V-XV.

Protol i chus venustissinus, Dubinin, 1956. Feather nites

(Anal gesoi dea). Part III. Famly Pterolichidae. Fauna .-
SSSR, Paukoobraznye 6(7):1-813. [In Russian].

The genus Echinof enur exhibits nunerous simlarities

to the genus Aralichus: subapical setae p and q are fan-
shaped and present on tarsi |-V, presence of |ong internal
vertical setae, gnathosoma is wi der at the base than 1t is

| ong, the lateral and proxi mal regions of the subcapitul um
are strongly chitinized, |ong spinous apophyses extending
fromthe ventral surfaces of the genua and tibiae of |egs

| and 1I, and the subhuneral setae are setiform The hystero-

somal | obes in males are weakly developed. In the fenales

the pregenital apodene is brief. Posterior to the pregenital



apodene, the genital opening appears as an inverted Y and the
sclerites supporting the exterior integunental folds are weakly
chitinized. Both sexes have the follow ng distinguishing
characteristics: long maxillary palps, the lateral margins

of the ventral idiosoma anterior to trochanter |1V are strong-
ly chitinized, the posterior legs are inserted ventrally, and
fenora III and |V have numerous |ong and sl ender spinous
apophyses extending fromthe dorsal surfaces. |In the females,
the posterol ateral margins of the opisthosona are dilated and

rounded.

Echi nof emur venustissinus (Trt. 1899)
(figs. 33-36)

Bot h sexes have setae Vi setiform which extend be-
yond the distal ends of the chelicerae. Setae 11 are bi-
furcate with the anterior branch spiculiformand the posterib}
branch menbranous. The |ateral margins are el ongate and
finely serrate. The posterior margin of the propodosonal
shield is convex. In nales, setae 13 are greatly expanded
and menbr anous whereas the outer margins are coarsely ser-
rate. In females, the lateral margins of the hysterosomal
shield at the |level of setae 13 and 14 are finely serrate.
Setae 14 and pai are nmenbranous, expanded and rounded with
the outer margins coarsely serrate. Ventrally, the exterior

i ntegunental sclerites of the oviporous incorporate two pairs

of genital discs.

Mal e. Length, 384u; width, 156u. Dorsal idiosona:

Propodosonal shield well devel oped, with posterior margin



convex, 80u in length, 120u in width. Setae vi |anceol ate,
36u in |length, extending beyond distal ends of chelicerae.
Setae sce setiform 8u in length; setae sce short setiform

2u in length; distance between sci:sci 24u, sce:sce 64u.
Setae sh setiform 12u in length, positioned anteroventra

to setae h. Setae 11 bifurcate near base, anterior to setae
dl, setae 11 positioned on anterior ends of humeral shields.
Hyst erosomal shield well devel oped, not fused wi th huneral
shi el ds, posterior and |ateral margins of hysterosonal shield
distal to legs IV strongly chitinized. Hysterosornal |obes
weakly devel oped, separated by 81u; | obes with setae 14, 15,
d5, pae and pai; terminal cleft 38u in height. Setae dl, d2,
d3 and 12 short setiform setae 12 slightly posterior to d2;
setae 13 nenbranous and expanded with outer margins coarsely
serrated, setae 13 anterior to d3; setae d4 absent; setae 14 --
nmenbr anous and expanded, 72u in length; setae 15 nenbran-

ous and | anceol ate, 168u in length, setae 15 anterior to d5; —
setae d5 | anceol ate, 156u in | ength; setae pai nenbranous

and expanded, with distal ends truncate. Legs III with long
spi nous apophyses extending fromventral surfaces of genua
and ti bi ae; fenmora IT with ventral surfaces expanded and ex-
tending distally to mdlength of genua. Fenora III and IV
with four |ong slender spinous apophyses extending from dorsal

surfaces. Ventral idiosona: Epinmerites | free; epinerites

I1Ta and |1V fused; all coxal fields open. Genital organ, .

24u in length, extending beyond posterior margins of brief



69

genital arch; two pairs of genital discs at |evel of genital
arch. Adanal discs well devel oped; subanal apodene crescent
shaped and weakly chitinized. Al ventral setae present;
setae cl anterolateral to c2; setae c2 anterior to genital
arch; setae c3 posterior to genital organ; setae cx3 antero-
| ateral to cl.

Femal e. Length, 432u; width, 178u. Dorsal idiosona:

Propodosonal shield well devel oped, with posterior margin
convex, 82u in length, 115u in width. Setae vi |anceol ate,

41u in length, extending to distal ends of chelicerae. Setae
sce setiform 9u in Length; setae sci short setiform 2u in

| engt h; di stance between sci:sci 24u, sce:sce 64u. Setae sh
setiform 10u in length, positioned anteroventral to setae h;
setae h | anceolate, 44u in length; setae 11 bifurcate near
base, anterior to setae dl, setae 11 positioned on anterior ..
ends of huneral shields. Hysterosomal shield well devel oped
Wi t h nunmerous |acunae; lateral margins of shield between _
| evel s setae d3 and 14 finely serrate. Qpisthosoma dil ated
and rounded with nedial portion extending posteriorly. Setae
dl, d2, d3, 12 and 13 short setiform setae d4 absent; setae
12 slightly posterior to d2; setae 13 posterior to d3; setae
14 and pai nmenbranous and expanded, with outer nargins coarse-
ly serrate, setae pai snmaller than 14; setae 15 and d5 lan-
ceolate with distal ends narrowing to setiform setae 15
anterior to d5; legs | and II with spinous apophyses extending.
fromventral surfaces of genua and tibiae; femora | and 11

wi th ventral surfaces expanded and extending distally to



m dl engt h-of genua; fernora IIT and IV with four long slender
spi nous apophyses extending fromdorsal surfaces. Ventra
i diosoma: Epinmerites | free; epinerites IITIa and |V fused;
all coxal fields open. Pregenital apodene crescent shaped and
brief. Subanal apodene crescent shaped and weakly chitinized.
Al'l ventral setae present; setae cl posterior to pregenital
apodene; setae c2 slightly posterior to integunmental sclerites
of oviporous; setae cx3 posterior to cl.

Materi al examned. From Aratinga nana astec (Souance)
(Psittaci dae): hol ot ype nal e (FMNH 19687, UGA 12199), 1 fe-

mal e paratype, February 25, 1905, Izabal, CGuatemal a, Heller
and Barber; Paratypes; 1 male, 1 female, Novenber 1, 1939,
Chichen-Itza, Yucatan, Mexico, M Trayor, Jr.; 1 male, 1 fe-
mal e, Decenber 22, 1939, Matanoros, Canpeche, Mexico, M

Traylor, Jr.
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Rhyti del asma Gaud, 1966

Rhyti del asma Gaud, 1966. Nouvelle definition de la famille

des Pterolichi dae, Megnin and Trouessart et creation de
genres nouveaux appartenant a cetta famille. Acarologia
8:115-128. (type-species: Pseudal | apti nus grammophyllus
Gaud and Muchet, 1959).

Rhyti del asma Gaud, 1980. Acariens Sarcoptifornes plum coles

parasites sur |les oiseaux Psittaciformes, Strigiformes et
Caprinmul gi fcormes en Afrique. Annls. Mus.r. Afr. cent.,
Ser. in - 8°, Zool. (230): 1- 106.

Mal es and femal es of the genus Rhytidel asna exhi bit

the follow ng characteristics: the gnathosoma is |onger than
it is wide, the lateral margins of the propodosoma are weakly
chitinized, the hysterosomal shield is continuous with no --
transverse interruption, the vertical setae are absent, the
subhumeral setae are spiculiform epinerites | are fused in-
the sternum and the subapical setae p and g are fan shaped
and present on tarsi I-1V. Mles of this genus have a bi-

| obed opi sthosoma with term nal |anellae extending from each
| obe; the | anellae contain transverse furrows. Legs IV are
slightly hypertrophied. Adanal discs are small and weakly
chitinized and the genital organ and discs are positioned
between the central setae cl and c3. |In females, the opis-
thosoma IS whole with the term nal setae d5 and 15 closely _
positioned to one anot her (Gaud, 1966). The pregenita

apodene is crescent shaped, partially circunmscribing the



ovi porous. Posterior to the pregenital apodenme, the genital
openi ng appears as an inverted V. A pair of sclerites sup-

porting the exterior integunental folds are weakly chitinized.

Rhyti del asma n. sp.
(figs. 37-40)

Setae 11 in both sexesarepositioned on the antero-
| ateral margin of the hysterosomal shield. The males have
cl ub-shaped | anel | ae extending from the hysterosomal |obes.
Setae 11 and dl are at the sane transverse | evel -onthe
hysterosomal shield. In fenales, setae d4 and 14 are pos-
terior to the hysterosomal shield, with setae 14 slightly
anterior to setae d4.

Mal e (hol otype).. Length, 307u; wi dht, 132u. Dorsal
i di osoma: Propodosonal shield well devel oped, extending to
| ateral margins of propodosoma between legs | and II, 65u N
in length, 79u in width. Setae sci short setiform 4u in
| ength; setae sce long setiform 56u in |ength; distance
bet ween sci:sci 41u, sce:sce 53u. Scapul ar shields
rounded, noderately devel oped. Setae sh spiculiform 7u in
| ength, positioned anteroventral to setae h. Hystercsomal
shield well devel oped extending to |ateral margins of
hyst erosoma between legs IIT and IV, term nus of shield bi-
| obed, separated by deep cleft, 41u in height. Hysterosoma
tapering towards term nus with opisthosoma concave; ter-

m nal | anellae expanded and cl ub-shaped with transverse

furrows. Setae 11, 13, dl-d4 and pai short setiforn setae



11 at sane level as dl; setae 12 posterior and slightly latera
to d2; setae 13 posterior to d3; setae 14 absent; setae 15

| ong setiform positioned slightly anterior to d5; setae d5
long setiform posterior to termnal margin of hysterosomal

shield. Ventral idiosoma: Epimerites | fused in a V,; al

coxal fields open; epinerites 111Ia and IV fused; well devel oped
sclerites extending fromepinerites Iva to | evel of genital
discs. Cenital arch flanked by two pairs of genital discs.
Adanal discs weakly chitinized. Al ventral setae present;
setae cl anterior to setae cx3; setae c2 anterior to genital
arch; setae c3 at |level of posterior end of genital arch

Femal e. Length, 490u; width, 184u. Dorsal idiosona:

Propodosonal shield well devel oped, extending to | ateral
mar gi ns of propodosona between legs | and 1II, 98u in | ength,
100u in width. Setae sci short setiform 8u in |length; setae:
sce long setiform 65u in length; distance between sci:sci
53u, sce:sce 72u. Scapular shields rounded and noderately _
devel oped. Setae sh spiculiform,9u in | ength, positioned
anteroventral to setae h. Hysterosomal shield well devel oped,
not extending to lateral or posterior margins of hysterosoma.
Opi st hosoma tapered towards termnus. Setae 11-14, dI: d2 and
d4 short setiform setae d3 absent; setae 11 slightly an-
terior to dl; setae 12 posterior to d2, setae 14 slightly
anterior to d4; setae 15 and d5 long setiform with setae

15 slightly anterior to d45. Ventral idiosoma: Epinerites

fused in a Ywth short stem all coxal fields open; surface

fields epimerites I-1V weakly devel oped. Pregenital apodene



crescent shaped, partially circunscribing oviporous; tw pairs
of genital discs positioned slightly anterior to posterior
ends of integunental sclerites of oviporous. Al ventra
setae present. Setae cl slightly anterior to genital discs;
setae c2 posterior to cl; setae cx3 posterior to cl; setae
pae and pai short setiforn, extending beyond posterior mar-
gi n of opi sthosorna.

Type material. From Aratinga nana astec (Souance)

(Psittacidae): holotype nale (FMNH 120897, UGA 12193), 20

mal e, 19 fenal e paratypes, Novenber 1, 1939, Chichen-Itza,
Yucat an, Mexico, M Trayor, Jr.; Paratypes: 7 nales, 26 fe-
mal es, Decenber 22, 1939, Matanoros, Canpeche, Mexico, M
Traylor, Jr.; 1 male, 4 females,July 8, 1941, Puente
Nacional, Veracruz, Mexico, J.H Shary; 3 fenales, January 30,
1906, Los Amates, |zabal, CGuatemala, N Dearborn; 4 nales, --
4 femal es, Novenber 1, 1939, Chichen-Itza, Yucatan, Mexico,

M Trayor, Jr. _
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FAM LY PSOROPTO DI DAE

Eur ydi scal ges Faccini, Gaud and Atyeo, 1976

Eurydi scal ges Faccini, Gaud and Atyeo, 1976. Descricao de

Eurydiscalges g. Nn. (Analgidae, Sarcoptiformes), con quatro

especi es novas parasitas de Psittacidae (Aves, provenientes
da Arerica do Sul. Revta bras. biol. 36:701-707. (type-

species: Eurydi scal ges opi stoproctus Faccini, Gaud and

Atyeo, 1976, by original designation).

The genus Eurydi scal ges belongs to the subfamly

Anal ginae. The follow ng characteristics are comon through-
out this subfamly: the absence of subapical setae p and g,
the presence of at least 3 ventral setae on tarsus |V, setae--
ht present on tibiae IV, solenidia & is present on genua 11T,
sucker-1i ke anbul acral discs and chitinous apical apophyses-
on tarsi I-1V, the posterior legs are inserted laterally in
the idiosoma, and epinerites | are fused in a Y. The dis-
tinguishing characteristics in both sexes of this genus i n-

el ude the absehce of internal vertical setae and the presence
of relatively large anbulacral discs. In males, legs II are
hypertrophied and legs |V are atrophied. Setae 11 are seti-
formand relatively short. The pregenital apodenme is posi-
tioned between the insertions of legs IITI and IV in the md- _ .
dle of the idiosoma; it is strongly chitinized and totally

surrounds the genital organ. The pregenital apodene in



females is in an inverted U shape and totally flanks the

ovi porous (Faccini, Gaud and Atyeo, 1976). Posterior to the
pregenital apodenme, the genital opening appears as an inver-
ted U A pair of long and noderately chitinized sclerites

supports the exterior integunental folds.

Eurydiscalges n. Ssp.
(figs. 41-44)

I n overall body size, males and femal es of this species
are smaller than in the other species described. In nales,
the pregenital apodene is horseshoe-shaped and greatly re-
duced. Two pairs of genital discs flank the pregenital
apodene. In fenales, the posterior margin of the hyster-
osomal shield has a shallow nedial cleft. Setae cx3 and <3
are long setiform

Mil e (holotype). Length, 410u; width, 204u. Dorsal
i di osona: Propodosonal shield well devel oped, noderately
chitinized, 110u in length, 103u in width. Setae sce |ong
setiform 156u in length; setae sci setiform 15u in |ength;
di stance between sci:sci 73u, sce:sce 87u. Scapul ar shields
wel | devel oped,. noderately chitinized, extending to lateral
mar gi ns of propodosona between legs | and II. Setae sh |ong
setiform 116u in length, positioned anteroventral to setae
h; setae h long setiform 103u in length; setae 11 short seti-
form 20u in length, positioned near anteromnedial margin wth-
in well devel oped huneral shields. Hysterosomal shield well )
devel oped noderately chitinized. Hysterosonmal |obes well

devel oped; each | obe subdivided into snaller |obules; setae



14, pae and d5 inserted into | obules; setae 15 inserted in
depressi ons between setae pae and 14; setae pai inserted on

i nner face of each |obe; termnal cleft 52u in height. Setae
12 short setiform 20u in length; setae dl-d4 absent; setae
13 long setiform 65u in length; remaining setae long seti-
form setae 15 anterior to d5. Legs | and IT with spinous
apophyses extending fromventral surfaces of tibiae; tars
-1V with curved dorso-apical spines; tibiae IIT with dorsal
and ventral apical spines. Setae cG legs 1-11 with basal half
expanded; setae sR legs III long setiform 164u in |ength.

Ventral idiosoma: Epimerites | fused in a Y; all coxal fields

open, but coxal fields IT nearly closed; surface fields epi-
merites | -1V weakly devel oped. Pregenital apodene horseshoe-
shaped, greatly reduced, flanked by two pairs of genital discs.
Adanal discs flanked by el ongated narrow sclerites obliquely
positioned. Al ventral setae present; setae s and cx3 |ong
setiform; setae cl anterior to pregenital apodeme, positioned
on anterior ends of surface fields epinerites|V; setae c2
slightly anterior to c3; setae c3 directly posterior to
pregeni tal apoderne.

Femal e. " Length, 326u; width, 150u. Dorsal idiosoma:

Propodosonal shield well devel oped, noderately chitinized,
91u in length, 79u width. Setae sce long setiform, 96u

in length; setae sci setiform 19u in | ength; distance be-
tween sci:sci 58u, sce:sce 69u. Scapul ar shields well de-
~el oped,noderately chitinized. Setae sh setiform 31u in
| ength, positioned anteroventral to setae h; setae h |ong

setiform 75u in length; setae 11 setiform, 14u in |ength;



setae 15 and d5 long setiform with setae d5 posteroventral
to 15. Legs | and II with short spinous apophyses extending
from |ateral margins of tibiae; setae ¢G legs | and II with
basal half expanded. Setae sR legs III setiform 36u in

| ength. Ventral idiosoma: Epimierites | fused in a Y wth

short stem and base slightly expanded; epinerites II1TIa and-lV
fused; surface fields epinerites I-1V weakly devel oped; al
coxal fields open. Pregenital apodene in an inverted U,
extending to posterior margins of integunental sclerites of
ovi porous; two pairs of genital discs positioned between inner
mar gi ns of pregenital apodene and |ateral margins of integu-
mental sclerites of oviporous. Al ventral setae present;
setae cl short setiform 9u in length, directly posterior to
apex of pregenital apodene; setae c2 at posterior ends of pre-
geni tal apodene, positioned between boundaries of pregenital--
apodene and integunental sclerites of oviporous; setae cx3
anterior to c2; setae a short setiform 8u in |length, not —
extending to posterior margin of opisthosoma

Type nmaterial. From Aratinga nana astec (Souance)

(Psittacidae): holotype male (FMNH 22427, UGA 12200), 3
femal e paratypes, January 30, 1906, Los Amates, |zabal,
Guat anel a, N Dearborn; Paratypes: 2 females, February 25,

1905, |zabal, Guatemala, Heller and Barber
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Eurydiscalges n. SPp.
(figs. 45-48)

In mal es, the huneral shields are smaller in this
species than in the other species described. Setae 11 are
positioned on the anteronedi al margins of these shields.

In femal es, the apex of the propodosomal shield is narrower
than in the other species and the scapul ar shields are
smal [ er.

Mal e (hol ot ype). Length, 446u; width, 250u. Dorsal
| di osoma: Propodosomal shield well devel oped, noderately
chitinized, 110u in length, 115u in width. Setae sce long
setiform 163u in length; setae sci setiform 24u in |length;
di stance between sci:sci 82u, sce:sce 99u. Scapul ar shields
wel | devel oped, noderately chitinized. Setae sh |ong seti-
form 120u in length, positioned anteroventral to setae h;
setae h long setiform 113u in length; setae 11 setiform 33u
in length. Hysterosomal shield well devel oped, noderately
chitinized. Hysterosomal |obes well devel oped; each | obe
subdi vided into smaller |obules; setae 14, pae and d5 in-
serted into |obules; setae 15 inserted in depressions-between
setae pae and 14; setae pai inserted on inner face of each
| obe; termnal cleft 52u in height. Setae 12 setiform 33u
in length, setae dl -d4 absent; setae 13 long setiform, 89u
in length; remaining setae |long setiform setae 15 anterior
to d5. Legs | and II with spinous apophyses extending from
ventral surfaces of tibiae; tarsi |-V with curved dorso-

api cal spines; tibiae 11T with dorsal and ventral apica



spines; setae ¢G legs II wth basal half expanded; setae

sR legs IIT long setiform 185u in length. Ventral idiosona:

Epinmerites | fused in a Y; coxal fields open, but coxal fields
IT nearly closed; epinerites Iva and |V fused. Pregenital
apodene horseshoe-shaped and el ongate; genital organ 12u in

| ength, extending to posterior end of genital arch; two pairs
of genital discs positioned on |ateral nargins of pregenital
apodene. Adanal discs flanked by el ongated narrow sclerites,
obliquely positioned, Al ventral setae present; setae s and
cx3 long setiform setae cl anterior to pregenital apodene,
positioned on anterior ends of surface fields epinerites |V,
setae cx3 anterior to cl; setae c2 flank pregenital apodene

at same level as setae c3; setae c3 directly posterior to
genital arch enclosed wi thin boundary of pregenital apodene.

Femal e. Length, 455u; width, 223u. Dorsal idiosoma:

Propodosonmal shield well devel oped, noderately chitinized,
125u in length, 117u in width. Setae sce long setiform

173u in length; setae sci setiform 15u in length; distance
bet ween sci:sci 82u; sce:sce 103u. Scapul ar shields well
devel oped, noderately chitinized. Setae sh setiform, 29u in
| ength, positioned anteroventral to setae h; setae h-rong
setiform 103u in length; setae 11 setiform 19u in length,
not enclosed by hysterosomal shield. Hysterosonal shield.
moderately chitinized, rectangular in shape, not extending to
posterior or |ateral margins of hysterosoma. Opisthosona

rounded. Setae dl -d4 absent; setae 14 and pai short setiform
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setae 15 and d5 long setiform setae d5 posteroventral to 15.
Legs | and II with short spinous apophyses extending from
ventral surfaces of tibiae; setae cG legs | and ITI simlar to
mal e; setae sR legs IIT long setiforn, 65u in length. Ventral
i di osoma: Epimerites | fused in a Y; surface fields epinerites
-1V weakly devel oped; coxal fields I-1V open. Pregenital-
apodene in an inverted U; exterior integumental sclerites of
ovi porous extendi ng beyond posterior ends of pregenital apo-
dene; apex of pregenital apodene between posterior ends of
epinmerites IT; two pairs of genital discs positioned between
i nner margins of pregenital apodene and | ateral nargins of

i ntegumental sclerites of oviporous. Al ventral setae
present; setae cl1 short setiform 12u in length, directly
posterior to apex of pregenital apodene; setae c2 positioned

at posterior ends of pregenital apodene on |ateral nargins

of integunental sclerites of oviporous; setae <3 Long seti-
form 73u in length posterior to setae ¢2; setae cx3 long —
setiforn, 67u in length, anterior to setae c2; setae pae
short setiform, 12u in length, not extending to posterior
mar gi n of opi sthosona. .

Type material. From Aratinga nana astec (Souance)
(~sittacidae): holotype nmale (FMNH 110228, UGA 12194) 1 fe-

mal e paratype, August 14, 1937, Chichen-Itza, Yucatan, Mexico,
M Trayor, Jr.; Paratypes: 1 female, February 25, 1905,
| zabal , Guatemala, Heller and Barber; 3 fenmales, January 30, -

1906, Los Amates, |zabal, Guatemnl a, N Dearborn.
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Chiasmalges @uad and Atyeo, 1967

Chi asmal ges Gaud and Atyeo, 1967. GCenres nouveaux de |la

famille Anal gi dae, Trouessart & Megnin. Acarologia 9:447-

464. (type-species Chiasnal ges polyplectrus Gaud and Atyeo,

1967, by original designation).

Mal es and fenales of this genus exhibit the follow
ing characteristics: the internal vertical setae are pre-
sent, the subhumeral setae are setiform legs I-II are equal
in devel opnent, tarsi I-II are short, and dorso-apical spi-
nous apophyses are present on tarsi [|-1V. |In nales the
opi sthosona is noderately bilobed. Legs 111 are hyper-
trophied and legs IV are atrophied. Epinerites | are fused
inaY. |In females the opisthosoma is round, the posterior
legs are thin, and epinerites | are fused in an X with the --
posterior arnms short (Gaud and Atyeo, 1967). The pregenita
apodene is in an inverted U and totally flanks the oviporous.
Posterior to the pregenital apodene, the genital opening ap-
pears in an inverted V. A pair of noderately chitinized

sclerites supports the external integunmental folds,

Chi asnlages n. sp. near C polyplectrus (Gaud and Atyeo)
(figs. 49-52)

In overall body size, the males of this species are

very simlar to those of C polyplectrus. However, the fe-

mal es of this species are significantly smaller. |In nales,
setae s and cl are longer whereas setae c3 and c2 are shor-

ter. The narrow sclerites flanking the adanal discs are



joined by a weakly chitinized surface field anteriorally.
In femal es, the surface fields of epimerites IV are greatly
reduced and setae s are shorter. The subcapitul ar setae of
both sexes are longer in this species.

Male. Length, 590u; width, 317u. Dorsal idiosona:

Propodosonal shield well devel oped, noderately chitinized,
140u in length, 168u in wdth. Setae vii 3u in length. Setae
see long setiform 274u in length, slightly anterior to scij
setae sci setiform 58u in length; distance between sci:sci
142u, sce:sce 156u. Scapul ar shields well devel oped,
moderately chitinized. Setae sh long setiform 307u in |ength,
positioned anteroventral to setae h: setae h |long setiform
163u in length; setae 11 long setiform 163u in length, and
encl osed by well devel oped and noderately chitinized huneral
shields. Hysterosomal shield well devel oped, noderately chi-
tinized; small oval opening present posteriorly, outer nmar-
gins of oval strongly chitinized. Hysterosornal |obes well —
devel oped; each | obe subdivided into small narrow | obul es;
setae 14, 15, pae and d5 inserted into |obules; setae pai
inserted on inner face of each lobe. Setae di1-d4 absent;
setae 12 short setiform; setae 13 long setiforn renaining
setae long, dilated, setiform Setae 15 anterior to d5.

Legs I-11 with spinous apophyses extending fromventra
surfaces of tibiae; tarsi I-I1 with dorso-apical spines;
tibiae IITI with dorsal and ventral apical spines; setae

cG legs |-1l with basal half expanded; setae sR |legs III

long setiform 287u in length; setae kT legs III, excep-

tionally long. Ventral idiosoma: Epinerites | fused in a;




epimerites III-IV fused enclosing coxal fields ITII; surface
fields of epinmerites I-1V well devel oped. Pregenital apodene
hor seshoe-shaped, strongly chitinized; genital organ |ong

and sl ender, extendi ng beyond posterior ends of pregenital
apodene; two pairs of genital discs flank pregenital apodene
at |l evel between setae cl and c2. Adanal discs flanked by-
narrow sclerites, obliquely positioned; sclerites joined by
weak surface field anteriorly. Al ventral setae present;
setae s, cl, cx3 are long setiform setae cl positioned on
anterior end of surface fields of epinerites |V, setae cx3
sanme |l evel as cl, positioned on posterornedial nargins of
surface fields ITI; setae c2 setiform 48u in length and pos
terior to setae cl; setae <3 short setiform 14u in |ength,
wi t hi n boundaries of pregenital apodene, setae <3 posterior
to c2. -

Fenale. Length, 370u; width, 235u. Dorsal idiosona:

Propodosonai shield well devel oped, noderately chitinized, —
115u in length, 132u in width. Setae vi 2u in length.

Setae sce long setiform 168u in length, slightly anterior to
setae scij; setae sci setiforn, 26u in |ength; distanqg be-
tween sci:sci 108u, sce:sce 122u. Setae sh setiform 53u

in length, positioned anteroventral to setae h; setae h seti-
form92u in length; setae 11 setiform 26u in |ength, not

encl osed by hysterosomal or huneral shields. Huneral shields
greatly reduced. Hysterosomal shield noderately chitinized, _ .
not extending to lateral or posterior margins of hysterosong;

posterior margin of hysterosomal shield concave. Opisthosoma



rounded. Setae dl-d4 absent; setae 14 short, setiform 9u in
| ength; setae pai short setiform 7u in length; setae 15 and

d5 long setiforn; setae d5 posteroventral to 15. Legs I-11
simlar to male but slightly smaller; posterior |egs |ong

and thin; tarsi |-V with dorso-apical spines; Legs I-11

wi t h spi nous apophyses extending fromventral surfaces of
tibiae; setae cG legs I-II simlar to nmale; setae sR legs III

setiform 91u in length. Ventral idiosoma: Epinerites

fused in an X with posterior arnms short; surface fields ep-
inmerites I-IIT noderately devel oped; surface fields epiner-
ites I'V weakly devel oped; all coxal fields open. Pregenital
apodene in an inverted U, two pairs of genital discs posi-
tioned between nedial margins of pregenital apodene and | ater-
al margins of integunental sclerites of oviporous at |evel be-
tween setae el and e2. Al ventral setae present; setae cl __
directly posterior to apex of pregenital apodenme; setae c2
posi tioned between posterior ends of pregenital apodene and-
posterol ateral margins of integunental sclerites of ovipor-
ous; setae cx3 anterior to c2; setae a setiform 43u in
Lengt h, extendi ng beyond posterior margin of opisthosoma;
setae pae setiform, 12u in length, extending to postéfior
mar gi n of opi sthosona.

Type material. From Aratinga nana astec ( Souance)
(Psittacidae): holotype male(FM\H 120398, UGA 12196), 3

femal e paratypes, Decenber 22, 1939, Matanoros, Canpeche,
Mexi co, M Traylor, Jr.; Paratypes: 1 male, 2 females,

January 30, 1906, Los Anates, Izabal, Guatemala, N. Dearborn;



1 femnl e, Novenber 1, 1939, Chichen-ltza, Yucatan, Mexico,

M Trayor, Jr.
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FAM LY XOLALG DAE

Prot onyssus Trouessart, 1915

Prot onyssus Favette and Trouessart, 1904. Monographi e du

genre Protolichus(Trt) et revision des Sarcoptides plumi-

col es (Analgesinae) qui vivent sur les perroquets. Mem

Soc. zool. Fr. 17:120-166 + pls. V-CV(nom nud.)

Prot onyssus Trouessart, 1915. Revision des genres de la

sousfam | | e des Anal gesi nae, ou Sarcoptides plumcoles. Bull.

Soc. zool. Fr. 40:207-223. (type-species: Protal ges | arva

Trouessart, 1885, by original designation).

Prot onyssus Gaud, 1980. Acariens Sarcoptifornes plum col es

parasites sur |les oi seaux Psittaciformes, Strigiformes et --
Caprinmul gifornes en Afrique. Anns. Mis. r. Afr. cent., Ser.
in -8°, Zool. (230):1-106. .

Mal es and femal es of this genus exhibit the follow ng
characteristics: setae vi are absent, the propodosonal shield
is small and does not enclose scapul ar setae, the hystero-
somal shield is continuous with no transverse interruption,

t he subhuneral setae are setiform and epinerites | are fused
in the sternum The nal es have a bil obed opi sthosoma. The
scapul ar setae are encl osed by the hysterosomal shield. Legs
I1IT and IV are hypertrophied, with leg IITI nmuch l[onger than
leg IV. Fenora | and II are greatly reduced while the fenora

and genua of legs III and IV are fused. |In females, the scapu-
| ar setae are not enclosed by the hysterosonal shield. The



pregenital apodene is in an inverted U and circunscribes the
ovi porous. The apex of the pregenital apodene is thinner than
its sides. Posterior to the pregenital apodene the genital
openi ng appears as an inverted V. A pair of sclerites sup-
porting the integunental folds are noderately chitinized and
extend beyond the posterior margins of the pregenital apodene.
Femora | -1V are greatly reduced. The posterior Pegs are |ong

and thin with tibiae IV |longer than tibiae III.

Protonyssus n. sp. near P. larva(Trouessart)
(figs. 53-56)

In mal es, the anterior nmargin of the hysterosonal

shield abuts the posterior margin of the propodosomal shield.
Setae sci and sce are positioned near the anterior margin of
the hysterosomal shield. The posterior ends of the genital )
arch are directed medially; two pairs of genital discs are ‘
i ncorporated into the genital arch. Adanal discs are heavily
chitinized and conpletely circunbscribed by a preanal apode&é.
In femal es, setae 11 are short setiform positioned |atera
to the hysterosomal shield. Setae 12 and 14 are bifurcate
near their bases and spiculiform Two pairs of genital discs
are incorporated into the pregenital apodene. The preanal
apodemei s weakly chitinized in an inverted V.

Mal e (hol ot ype) . Length, 41i6u; width, 205u. Dorsal
i di osoma:  Propodosomal shield snall and strongly chitinized,
72u in length, 69u in w dth; propodosomal shield contiguous o
with hysterosomal shield. Setae sh setiform 29u in length,

positioned to setae h; setae h menbranous and el ongat ed,



144u in length. Msterosonal | obes noderately devel oped,

wi th continuous interlobar |anellae extending slightly beyond
termnus; termnal cleft including |anellae, 48u in height;

| obes bearing setae 14, 155 pae, d5 and pai, Hysterosonal
shield well devel oped. Setae sce and sci positioned near
anterior margin of hysterosornal shield; setae sce setiform,
15u in length; setae sci short setiform 3u in length; dis-
tance between sci:sci 67u, sce:sce 84u. Setae dl-d4 absent;
setae 15 and d5 long dilated setiformw th setae 15 slightly
anterior to d5. Curved dorso-apical spines on tarsi I|-1V,;
legs | with short spinous apophyses extending fromventra
surfaces of tibiae; tibiae III with dorso-apical spines;
setae cG legs | and ITI setiformand slightly bifurcate near
base; setae mG |legs II nenbranous and el ongated, 55u in |ength;
setae sR legs III |anceolate and bifurcate near base, 110u --

in length. Ventral idiosorna: Epinmerites | fused in a V;

epimerites Illa flank genital arch and nearly fused anterior-
ly; epinerites IVa extend to posterior end of genital arch;
surface fields epinerites IT and Iva weakly devel oped, sur-
face field I'lla well devel oped; all coxal fields open. Geni-
tal organ shoft. Adanal discs well devel oped, circunscribed
by preanal apodenme, with posterior margin straight. Al ven-
tral setae present; setae cl enclosed within surface fields
of epimerites IIIa, setae cl1 anterior to genital arch; setae
c2 short setiform, positioned between posteronedial nargins - .
of genital arch; setae <3 positioned near posterior margins
of coxal fields IV, setae a positioned on apex of preanal

apodene.
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Femal e. Length, 427u; width, 164u. Dorsal idiosona:

Propodosonal shield small, but strongly chitinized, 64u in

l ength, 76u in width; posterior nargin convex. Setae sce

and sci posterior to propodosomal shield; setae sce setiform
l4u in length; setae sci short setiform 4u in length; dis-
tance between sci:sci 62u, sce:sce 68u. Lateral margins of
hyst erosoma between legs II and III strongly chitinized.
Setae sh setiform 31iu in length, positioned posteroventral
to setae h; setae h lanceolate, 187u in length. Opisthosoma
truncate. Hysterosomal shield noderately devel oped and strong-
|y chitinized, not extending to |ateral or posterior margins
of hysterosomma; central portion of shield nore chitinous with
anterior section forked and posterior portion open in an in-
verted heart-shape. Setae @l -€d4 absent; setae %1 short seti-
form not enclosed by hysterosomal shield; setae 12 spiculi--
formand bifurcate near base, 86u in length, setae 12 posi-
tioned on lateral margins of hysterosomal shield; setae 13 —
spiculiformand bifurcate near base, 36u in length, setae 12
positioned posterior to hysterosomal shield; setae 14 spicu-
liformand bifurcate near base, 2%u in length; setae 15 and
d5 I ong, dilatéd setiform at sane level;, setae pai spiculi-
form 31u in length. Tarsi I-1V with dorso-apical spines;
setae mG legs II simlar to male; setae sR legs III simlar

to male but shorter, 48u in length. Ventral idiosona:

Epimerites | fused in a V; all coxal fields open. Pregenital- =
apodeme in an inverted U, extending to integunmental sclerites

of oviporous. Al ventral setae present; setae cl short



setiform positioned on apex of pregenital apodene; setae

c2 setiform positioned on posterior margins of pregenital
apodene; setae cx3 posterior to c2; setae <3 greatly pos-

terior to c2; setae pae spiculiform extending beyond pos-

terior margin of opisthosoma. Preanal apodene weakly chi-
tinized in an inverted V.

Type material. From Aratinga nana ast ec ( Souance)

(Psittacidae): holotype male (FMNH 120898, UGA 12196), 1
mal e, 7 femal e paratypes, Decenber 22, 1939, Matanoros,

Canpeche, Mexico, M Traylor, Jr.; Paratypes: 3 males, 3
femal es, November 1, 1939, Chichen-Itza, Yucatan, Mexico,
M Trayor, Jr.; 2 females, 1886, Yucatan, Mexico, collec-
tor unknown; 1 male, February 25, 1905, Izabal, Cuatenal a,

Hel | er and Bar ber.
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Fai nal ges Gaud and Berla, 1964

Fai nal ges Guad and Berla, 1964. Fainal ges trichocheyl us
n.g., N. sSp., curieux representant de la famlle des Anal gi-
dae. Acarologia 6:690-693. (type-species: Fai nal ges
trichocheylus Gaud and Berla, 1964 - from Picidae - by

ori gi nal designation).

Fai nal ges, Gaud, 1980. Acariens Sarcoptiformes plum col es
parasites sur |es oiseaux Psittacifornes, Strigifornes et
Caprirnulgiformes en Afrique. Annls. Mis. r. Afr. cent.,

S. in - 8° Zool. (230):1-106.

In both sexes of this genus the vertical setae are
absent and epinmerites | are fused in a Y. The subhuneral
setae are setiform Legs III-IV are inserted dorsolaterally
and the genu and fenur of legs I-1V are fused. Tibiae I—II“
have spi nous apophyses extending fromtheir ventral surfaces.
In mal es the chelicerae are small, the opisthosoma is meakl&v
bi | obed, legs III are hypertrophied, and there is a reduction
wi t hout atrophy of tarsi IV. In fenales the hysterosomal
shield is absent and the opisthosoma is round. The pre-
geni tal apodene is crescent shaped. Posterior to the pre-
geni tal apodene, the genital opening appears as an inverted
V. A pair of noderately chitinized sclerites supports the
exterior integunmental folds. The posterior ends of the

sclerites are expanded.



Fai nal ges n. sp.
(figs. 57-60)

Mal es have a wider idiosoma than in the other two
speci es described. The genital organ extends to the posteriar
ends of the genital arch. Setae mG legs II, setae d legs III
and setae. sh are longer than in the other two species. Setae
cx3 are positioned anterior to setae ci1. The females are
clearly distinguished by their long and sl ender pretarsal
stock extending fromthe apex of tarsi III-IV.

Male. Length, 228u; width, 220u. Dorsal idiosoma:

Propodosomal shield small, noderately chitinized, 69u in

| ength, 52u in width; the posterolateral nargins of shield
expanded,encompassing setae sce and sci. Setae sce |ong
setiforrn, 105u in length; setae sci setiform 26u in |ength;
di stance between sci:sci 33u, sce:sce 43u. Scapul ar shiel ds-
wel | devel oped and noderately chitinized. Setae sh |ong
setiform 12%u in length, positioned anteroventral to setae-
h; setae h long setiform 204u in length. Hysterosomal- shield
wel | devel oped, moderately chitinized. Hysterosomal | obes
weakl y devel oped with continuous interlobar and extral obar

| amel | ae exteﬁaing slightly beyond term nus; term nal cleft
including lamellae 22u in height; |obes with setae 14, 15,

ae, d5 and pai. Setae dl-d4 absent; setae 11 setiforn, 44u
in length, positioned on anterior margin of hysterosomnal
shield; setae 12 and 13 long setiform; setae 15 and d5 ex- _ -
ceptionally long setiform with seate d5 slightly posterior

to 15. Legs | and II with short spinous apophyses extending



fromventral surfaces of tibiae; dorso-apical spines present
on tarsi |I-1V and tibiae III-IV; setae d2 |egs III exception-

ally long setiform Ventral idiosoma: Epinerites | fused in

a Ywth arnms thick; all coxal fields open; weak chitinous
bands extending posteriorly fromepinerites Illa along |atera
mar gi ns of opisthosoma. Cenital organ extends to posterior
ends of genital arch; two pairs of genital discs incorporated
on lateral margins of genital arch. Adanal discs well de-

vel oped; preanal apodene crescent shaped, incorporating setae
a. Al ventral setae present; setae cl anterior to genital
arch, setae cl positioned on anterior marginsof surface fields
of epimerites I1Ia; setae cx3 long setiform 151u in |ength,
setae cx3 anterior to cl; setae c2 posterior to genital arch;
setae <3 near posterior margins of coxal fields IV

Femal e. Length, 305u; width, 178u. Dorsal idiosoma: _

Propodosonal shield small, noderately chitinized, 81u in

| ength, 41u in width; posterolateral nmargins of shield ex-
panded, enconpassing setae sce and sci. Setae sce long seti-
form 120u in length; setae sci setiform 24u in length; dis-
tance between sci:sci 28u, sce:sce 39u. Scapular shields well
devel oped, moderately chitinized. Opisthosoma rounded? hyst er o-
somal shield absent. Setae sh long setiform 70u in |ength,
positioned anteroventral to setae h; setae h long setiform
108u in length. Setae dl-d4 absent; setae 14 short setiform
9u in length; setae d5 and 15 long setiform setae d5 posi -
tioned posteroventral to 15. Legs I-II with short spinous

apophyses extending fromventral surfaces of tibiae; tars



I-II with dorso-apical spines; legs III-IV with |ong sl ender
pretarsal stocks bearing snall anbul acrae; setae d on tarsi

ITI-1IV exceptionally long setiform Ventral idiosona: Epi-

merites | fused in a Y; all coxal fields open. Pregenital
apodene crescent shaped, positioned between posterior ends of
epinmerites II; genital discs positioned between setae cl and
c2. Al ventral setae present; setae s, cl, c¢2, c3 and cx3
|l ong setiform setae cl positioned on posterior nmargins of pre-
geni tal apodene; setae c2 anterior to posterior ends of in-
tegumental sclerites of oviporous;, setae ex3 at sane |evel
as c2; setae pae and pai short, setiform Preanal apodene in
an inverted V, incorporating setae a

Type material. From Aratinga nana astec (Souance)

(~sittacidae): holotype nale (FMNH 120898, UGA 12196), 2

femal e paratypes, Decenber 22, 1939, Matanoros, Canpeche, --
Mexi co, M Traylor, Jr.; Paratypes: 1 male, 1 fenale,
February 25, 1905, |zabal, Guatemala, Heller and Barber; 1 —
mal e, Novenber 1, 1979, Chichen-Itza, Yucatan, Mexico, M
Trayor, Jr.; 1 female, July 8, 1941, Puente Nacional, Vera-
cruz, Mexico, HH Shary; 1 fenale, Novenber 1, 19392"Chichen-

Itza, Yucatan,<Nbxico, M Trayor, Jr.
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Fainalges n. sp.
(figs. 61-62)

In males, the genital arch is narrow. The genital
organ does not extend to the posterior ends of the genital
arch. A narrow sclerite is fused with the apex of the pre-
anal apodene and extends to the | evel of the nmedial coxal--
trochanteral articulations of legs |V, where it expands into
an oval shape incorporating setae c2.

Male. Length, 259u; width, 146u. Dorsal idiosoma:

Proposodomal shield small, noderately chitinized, 62u in

l ength, 53u.in wi dth; posterol ateral margi ns expanded, en-
conpassi ng setae sce and se+. Setae sce long setiform

96u in length; setae sci short setiform 9u in length; dis-
tance between sci:sci 36u, sce:sce 43u. Scapul ar shields

wel | devel oped, noderately chitinized. Setae sh setiform --
67u in length, positioned anteroventral to setae h; setae h
long setiform 144u in length. Hysterosomal shield well —
devel oped, noderately chitinized. Hysterosonal |obes weak-

|y devel oped with continuous interlobar and extral obar

| amel | ae extending slightly beyond term nus; ternina[_cleft

I ncl udi ng | amel | ae 22u in hei ght; |l obes with setae 14, 15,
pae, d5 and pai. Setae dl-d4 absent; setae 11 setiform

29u in length, positioned on anterior margin of hysterosomal
shield; setae 12 and 13 long setiform setae 15 and d5 ex-
ceptionally long setiform with setae &5 slightly posterior - _
to 15. Legs | and IT with short spinous apophyses extending

fromventral surfaces of tibiae; dorso-apical spines on tars



-1V and tibiae ITI-IvV. Ventral idiosoma: Epinmerites | fused

inY; all coxal fields open; weak chitinous bands extending
posteriorly fromepinerites Illa along |lateral margins of
opi sthosona. Genital arch narrowed, flanked by two pairs
of genital discs; genital discs posterior to setae cl. Adanal
di scs wel |l devel oped; preanal apodenme crescent shaped and .
thick, incorporating setae a. Al ventral setae present;
setae cl anteiror to genital arch, setae c1 positioned on
anterior margins of surface fields of epinerites IIIa; setae
c2 posterior to genital arch; setae cx3 long setiform 134u
in length, positioned posterior to setae cl; setae c3 near
posterior margins of coxal fields IV

Fenal e.  Unknown.

Type nmaterial. From Aratinga nana astec (Souance)

(Psittacidae): holotype male(FWH 129898, UGA 12196), -

Decenber 22, 1939, Matanoros, Canpeche, Mexico, M Traylor,
Jr.; Paratypes: 1 nmale, January 30, 1906, Los Amates, Izabal,

Guat emal a, N Dearborn.



Fai nal ges n. sp.
(figs. 63-64)
In mal es, setae 11, sh and h are shorter than in

the other two species. The genital arch is brief, incor-
porating two pairs of genital discs on the |ateral margins.
The genital organ extends beyond the posterior margins of the
genital arch. The preanal apodeme is horseshoe-shaped, al-
nost conpletely circunscribing the adanal di scs.

Mal e. Length, 320u; withd, 166u. Dorsal idiosona:

Propodosonal shield small, noderately chitinized, 72u in

| ength, 62u in width; posterolateral margins of shield
expanded, enconpassing setae sce and sci. Setae sce long
setiform 120uin length; setae sci setiforn, 19u in |ength;
di stance between sci:sci 43u, sce:sce 53u. Scapul ar shields
wel | devel oped, noderately chitinized. Setae sh setiform
48u in length, positioned anteroventral to setae h; setae h
long setiform 245u in length. Hysterosomal shield well B
devel oped, noderately chitinized. Hysterosomal |obes weakly
devel oped with continuous interlobar and extral obar lamellae
extending slightly beyond term nus; termnal cleft including
lamellae 25u in height; |obes with setae 14, 15, Egg;_dS and
pai. Setae dl-d4 absent; setae 11 short setiform 12u in

| ength, setae 11 positioned on anterior margin of hysterosomal
shield; setae 15 and d5 exceptionally long setiform wth

setae d5 slightly posterior to 15. Legs I-II with short

spi nous apophyses extedning fromventral surfaces of tibiae;



dorso-apical spines on tarsi I-1V and tibiae III-IV. Ventra
i diosoma: Epinmerites | fused in a Y, all coxal fields open;
weak chitinous bands extending posteriorly from epinerites
Il'la along lateral nargins of opisthosoma. Genital arch
brief. Adanal discs well devel oped; preanal apodene incor-
porating setae a on apex. All ventral setae present; setae
cl anterior to the genital arch, positioned on anterior mar-
gins of surface fields of epinmerites IIIa; setae c2 posterior
to genital Arch; setae cx3 long setiform 160u in |ength,
positioned posterior to setae cl; setae ¢3 near posterior
margi ns of coxal fields IV.

Type material. From Aratinga nana astec ( Souance)
(Psittacidae): hol ot ype nmal e (FMNH 120898, UGA 12196),

Decenber 22, 1939, Mat anor0s, Campeche, Mexico, M Traylor,
Jr.; Paratypes: 1 male, Novenber 1, 1939, Chichen-Itza,

Yucat an, Mexico, M Trayor, Jr
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