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ABSTRACT

Revision of the teather Mite Genus
freyana (Freyanidae; Analgoidea)

Bruce Spencer Calder
Master of Science

YOUNGSTOWN STATE UNIVERSITY, 1986

The feather mite genus Freyana Haller, 1877_(ﬁnalgoidea,
Freyanidae, Freyaninae) is revised with freyana anstins kKoch, 1884 as the
type species. Twenty-five of the subspecies described by Dubinin in 1930
and 1953 are elevated to the species level. To date the genus Freyana is
comprised of thirty-three species: freyana anetina (Uermaleichus en&;jnas,
koch, 188B4: freyana anatina anatina, Dubinin, 1990); freyanma gendronessae
{(Freyana anatine dendronessae, Dubinin, 1930} Ffreyana procerocrus,
Dubinin, 1953 (Freyarna anatina cyanocheni, Dubinin, 1930); freyana
sarkidiornis (Freyana anatina sarkidiornis, Dubinin, 1950); Freyana
obliquasetae (Freyana anatina ohliguasetae, Dubinin, 1930); freyana
nyrocase (Freyena anetina nyrocae, Dubinin, 1930); freyana armaeta (Freyana
anatina armata, Trouessart and Megnin, 1884); Ffreysna bucephalze (Freyana
aratina bucephalas, Dubinin, 1930)3; freyana oidemia (Freyana anatina
cideria, Dubinin, 1950); freyama largifoliz {(freyana amatina largifolia,

Trouessart and Megnin, 1889%; Ffreyana largifolia largifelia, Dubinin,



1950); Freyana casarcae (Freyana largifelia casarcae, Dubinin, 1930);
Freyana magnosetae, Dubinin, 1953 (Freyara largifolia alopocheni
Dubinin, 1950)3 freyana secundus (Freyana largifolia sarkidiornis,
Dubinin, 193Q0)3 freyana aythinae (freyana largifolia aythinae, Dubinin,
1951); freyana tadornae (freyana largifolia tedernas, Dubinin, 1930);
Freyana nettapina (Freyana anatina nettapina, Trouessart and Megnin, 1BBS;
Freyaba australis nettapina, Dubinin, 1930); Freyana dendrocygni (Freyana
dendrocygni dendrocygni, Dubinin, 1930); Ffreyana australis (freyana
australis qustralis, Dubinin, 1930); Freyane celebensis (Freyana australis
celebensis, Dubinin, 1950); freyanaz stictonettae (Freyana australis
stictonettae, Dubinin, 1980); Freyana plectropteri, Dubinin, 1930; frevana
undulativentris, Dubinin, 1950; freyana mpicreochasta, Dubinin, 19350;
Freyana anserinag, irouessart and Megnin, 1884; freyana ceirinae, Dubinin,
19503 Ffreyana rurceta, bubinin, 19503 freyanae turculasetae (Freyana
dendrocygni furculasetas, Dubinin, 19503 Ffreyana Ieucophrysi, Dubinin,
19505 Freyana iophodytes (freyans anatina lophodyies, Dubinin, 1950
Freyana marmaronettae (Freyana largifolia marmaronettae, Dubinin, 1930);
freyana subanatina, Dubinin, 19503 Ffreyanma cyanochen: (Freyana largifolia
cyanocheni, Dubinin, 19350) and freyana alopocheni (Freyana anating
alopocheri, Dubinin, 1950).

This study confirms that the species of the genus freyang are
exclusive parasites of ducks, geese and swans (Anatidae; Anseriformes).
Furthermore, it has been shown that the thirty-three species have two
morphological forms of males which are designated as the homeomorph (ho)
and the heteromorph {(he). Specific ecological data regarding the

microhabitat of these forms within individual feathers is lacking.
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INTRODUCTION

The superfamily Analgoidea (feather mites) is a diverse group of
gbligatary ectoparasites which inhabit the feathers of birds. HMost
commonly, these mites are found at specific sites along the barbs of the
remiges of the wings and retrices of the tail., Fewer numbers of species are
tound within the guills ot the +light feathers or on the downy feathers of
the body. To date ther=2 have been over 1400 species of feather mites
gescribed which have been assigned to twenty-five families and numerous
subfamilies (Gaud and Atyeo, 1978). Most major studies of feather mites in
recent vears have dealt with acarine systematics. To date there have been
few comprehensive biological and ecoleogical studies conducted on this group
of arthropods.

The family Freyanidae Dubinin is currently subdivided into four
subfamilies and sixteen genera. The fouwr subfamilies include the Fre§;ninae
baud and Atyeo, 1981, with eight genera; the Burhinacarinae baud.and Atyeo,
1981, with four genera; the Diomedacarinae Gaud and Atyeo, 1981,with one
genus: and the Michaeliinae Gaud and Mouchet, 1959 with three currently
assigned genera.

Within the subfamily Freyaninae there are currently eight assigned
genera. These include: Allofreyana Gaud and Atyeo, 1973, Dobyelle Gaud and
ttyeo, 1975, Freyanopsis Dubinin, 1950, Halleria Megnin and Trouessart,
1884, Parafreyana Cerny, 1969, Pavlovskiena Dubinin, 1930, Pelecymeras Gaud
and wtyeo, 1975, and Freyana hHaller, 1B77. This study contirms the

existence, within the genus Ffreyara, of thirty-three species of feather
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mites., Data indicates that these mites are exclusively host specific on
twenty-eight of the thirty-three avian genera currently assigned to the
family Anatidae,

Species of Freyana are described and differentiated in this study by
characteristics of their idiosoma, coxo-sternal skeleton. chaeotaxy and the
structure of the tibia of legs I1I. Females of Freyana are of one
morphological type but the males may be of two types : heteromorphic (he)
and homeomorphic (ho). The bheteromorphic male is generally larger and more
heavily sclerotized. The setae are thicker and have greater dimensions and
the tibia of legs Il may be more developed dorsally. fFfreyana are
hilaterally symmetrical with a widely rounded to oval shaped idiosoma.

Birds of the family Anatidae have a cosmopelitan distribution and
although collections are limited, data suggests the zoogeography of the
mites closely parallele that of their hosts. Additionally, while most
spacies of Freyana are host specific at the generic level, there are )
instances of two or three species of Frevana on the same genus of bird. The
usual degree of host specificity is one in which different species of mites
are host specific at the generic level. PFrior to this study the species of
Frevana were poorly defined and incompletely illustrated. FRecognition of
the species was virtually impossible. Host specificities and locality data
was incomplete. Dubinin’s definition of the subspecies was exceptionally
broad and conseguently variability amongst species was lost,

In this study twenty-four species aof {feather mites belonging to the
genus freyana were identified, described and illustrated. Twenty-five of

the subspecies, described by Dubinin (1930a, 19337), are elevated to the



species level. Numerous new host and locality records are included.

°

MATERIALS AND METHUODS

Mites were obtained from the entomological collectimn at the
bniversity of Georgia, Athens, BA. Careful examination of 239 alcoholic
vials of specimens, which had been collected from ornithological study skins
belonging to the family Anatidae, revealed twenty-four of the thirty-three
species in the freyana. MNine species of mites described by Dubinin were not
cellected. Mites were removed from the vials, placed in lactophencl and
subsequently heated to 100" © for twenty minutes. After clearing, the mites
were mounted on microscope slides with Hover’s mounting media and placed in

a drying oven for 72 hours. After drying, the slides were labeled.

EXTERNAL MORFHOLOGY.
(Figs. 1-4)

IDIOSOMAL CHRETOTHXY,

forsal idiosoma. The propodosma is generally uniform among the
species of Freyanse and between the sexes and is of little diagnostic value.
The propodosomal shield has two pairs of setas associated with it: the
external scapular (rsce) and internal scapular (sci). These setae are

setiform and sce 1s considerably longer than sci.



Diagrammatic representation of the dorsal and ventral idiosomal
A
chaetotaxy of freyana anatina {(Hoch, 1884). Fig. 1 : male, dorsal
aspect. Fig. 2 : male, ventral aspect. Fig. % : female, dorsal

aspect. Fig. 4 : temale, ventral aspect.
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The propodosomal and hysterosomal shields are separated by a
transverse suture which is well defined in most species. In some species it
appears as a wider band of delicate striated integument. The hysterosomal
shield has associated with it five pairs ot dorsal setae (d7 - d%), five
pairs of lateral setae (17 - 13}, and one pair of postanal interal setae
(Fai). The dorszal setae are all setiform and short with ¢% being the
longest in all cases except one. Setae dJ, ¢2 and dJ originate on the dorsal
shield away +rom the idiosomal border; d4 originates toward the terminal end
above or slightly lateral to &5, which is located on the terminal end of the
idiosoma. The lateral setae all criginate on the lateral margin of the
idiosoma. Setas I/, I2 and 13 are setiform and relatively long; 14 is
lanceolate or petal-like and of variable dimensions while 15 is setiform and
very long, occasionally with lateral membranous expansions. BSetag Pai is of
primary diagnostic value in determining species since it has a wide range of
shapes and sizes within the genus. )

Fosterior to the transverse suture along the lateral edge of the
hysterosoma are two pairs of setae: the humeral (&) and subhumeral (s#).
They are cetiform and of medium length, with sh always greater in length.

Yentral idiosomnz. The structure of the epimerites and the
coxo-sternal skeleton are another primary diagnostic character within the
genus freyara. Males are generally more sclerotized than the females and
the heteromorphic males are more sclerotized than the homeomorphic males in
those species where both are present.' Each epimerite has an anterior and
posterior branch and these isolate the coxal +ields of the legs in varying

shapes and degrees. Epimerites [ are always fused medially in & Y—shageq



sternum of varving length., Epimerites [I, II1A. III and IIlA are variable in
length and degree of fusion.

There are ceven pairs of ventral setae: the sternal setae (s5), coxal
field III setae (cxJ3), three pairs of central setae (cZ, cf, ¢3), one pair
of adanal setae (@) and one pair of post anal external setae (Paeg). All of
these setae are setiform and relatively short. The position of Pae varies
among the species and the sexes while the position of the other six remains
relatively constant.

The genitalia of the male are located at the midline at the level of
legs 111 or IV. Two specialized cup structures, the adanal discs, are
located posteriorly and serve to hold the opisthodorsal region of the female
during copulation, The female genitalia are circumscribed by a crescentric

pregenital apodeme. The genital opening appears as an inverted V posterior

to the crescentric apodeme.

LEG CHAETOTAXY.

Each leg is composed of seven segments: coxa, trochanter, femur,
genu, tibia, tarsus, and pretarsus, This study concentrates on the tibia,
tarsus, and pretarsus of legs Il due to the dorsal expansions on the tibia
in the heteromorphic males. The dimensions and appearance of these
expanzions serve as a diagnostic characteristic in the genus freyana. The
tibia of leg 11 has two setae: g7 small, setiform, paraxial and o {phi)
which is longer, setiform, and dorsallyv positioned. The tarsus of leg Il

has nine setas. Each of these setae are small and setiform. The solenidia



is wa and is dorsal. The remaining setae, la paraxial, I ventral, ¢ dorsal,

t paraxial, e antaxial, 5 ventral, fe dorsal and ra antaxial, are tactile.
The pretarsus is expanded to form an ovoid ambulacrum which may or may not

have an apical point.



SPECIES DESCRIPTIONS

freyana agnatina Megnin et Trouessart
(Figs. S-10)

Megnin et Trouessart, 1884b, Journ. Microgr., B(2) : 99-100
(Freyana anaetina enatina, heteromorph maley freyana anatina
simplex, homomorphic male).

Trouessart et Megnin, 1885, Bull. Soc. Angers, 14 @ 37, tig.
3.

Binetzinskaya, 1942, Acad. Sciences USSR, 3I7(4) : 170-173.

Ginetzinskaya, 1949, Scientific Notes of Leningrad State
Univ., Problems of Ecol. Farasit.,, 19(4) : 92, 103-107.

bubinin, 1950a, Akad. Nauk. USSR, Zool. Inst., Farazit. Sb.,

12 @ 22-23, +ig. 21,27,

Dubinin, 1951a, Fauna ot the USSR, 6(3) : 1-36Z%, fig. 10,
Dubinin, 1951b, Parazit. Sb., 13 : 211, 214,
Radford, 1953, Parasitology, 42 (3-4) : 199.

Dubinin, 1933, Fauna of the USER, 6(&6) @ 251-32, +ig. 100. -

In this species there are two morphological types of males and one
female type. The males differ in the structure of the tibia of legs II, the
appearance of the coxo-sternal skeleton, the width of the lateral
hysterosomal membranes and the shape of the caudal setae. In the
heteromorphic male the tibia of leg Il is widely expanded dorsally and
truncate at the tip, with a horn-like projection in the mid-region. In the
homeomorphic male, the tibia of leg Il is slightly expanded dorsally torming
a much saaller expansion that is pointed on the tip. The coxo-sternal
skeleton is more developed in the heteromorph than the homeomorph with a

greater fusion of the epimera of legs I, II, III, & IV. The lateral
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Freyana anatina (Koch, 1884). Fig. 5 : homeomorphic male terminal
setae., Fig. 6 : tarsus of leg 11, homeomorphic male. Fig. 7 : hetero-
morphic male terminal setas. Fig. 8 : tarsus of leg II, heteromorphic
male. Fig. ¢ : female, terminal setae. Fig. 10 : tarsus of leg II,

female.
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hysterosomal membranes are one and one half times wider in the heteromorph.
The caudal setae are larger in the heteromorph than in the homeomorph, with
fai wider and more tapered. In the hetercmorph the lateral expansions of dJ
are large and more rounded than in the homeomorph. Additionally, setae I4
is longer and wider in the heteromorphic male.

This species is found on ducks of the genus Anas (Linnaeus), the
species of which have a cosmopolitan distribution. The mites are localized
on the first ten primary feathers and the upper wing covert tfeathers.

Hale. #Heteromorph., Length (including gnathosoma) &630H, width 3704,
Idiosoma widely oval: lateral hysterosomal membranes wide, width 30M,
extending from level of leg 11! to setae 14. Dorsal idiosoma : Propodosomal
shield granular in appearance anterior to setae sci; transverse suture
present; setae ¢/ at same level as setae £ and sh; setae d2 between level of
legs II1 & IV: setae d3 just anterior to level of setae l3. Hysterosomal
shield granular in appearance over entire surface with small unevenly <paced
lacunae from level of legs IV to terminal end. Setae ¢4 long, setiform,
length 70H, origin at border of hysterosomal shield between setae dJ5 and I3;
13 long, setiform; 14 straight, lanceolate, length 113H; 15 long, setiform,
slight outer expansion at base tapering distally: d5 thin, long with narrow,
rounded leaf-like lateral expansion in the base, expansion length &2H.

Setae Pai boot-shaped with wide lateral and narrow medial membranes, length
Z9H, width 4BM., VUentral idicsoma : strongly sclerotized coxo-sternal
skeleton, epimerites I fused into a long sternum; closed coxal field Ij
epimerites II and 1IA fused; closed coxal fielo II; epimerites 11l and Illa
fused; oval coxal field III; medial sclerite present, anterior to the

genital organ resulting in an enclosed assymetrical center. GSetae Faze



setiform, located anterior to base of setae I4. Genital organ at level of
base of legs IV.

Wale. Nomeomorph. Length (incl. gnathosoma) 635H, width 400M,
Lateral hysterosomal membrane, width 26H, extending from level of leg IV to
setae I4. Porsel idiosoma : As in heteromorph, appears granular overall
without small lacunae. GSetae d4 thin, setiform, length 48K, positiconed at
border of hysterosomal shielo above base of setae I5. Setae I3 long, thin,
setiformy I4, lengtn 70H, straight, lanceolate; 15 long, very thim with
slightly thickened base; o% long, very thin with narrow, tapered, pointed
leaf-like lateral expansion in the base. Setae Pai boot shaped, length 294,
width Z8H. VYentral idiosoma : Weakly sclerotized coxo-sternal skeleton,
epimerites I fused into short sternum, open coxal field I. Epimerites Il
and 11A not fused, slightly curved at end, open coxal field II. Epimerites
111, IIlA and IV fused. Genital organ just below level of base of legs IV.
Uverall idipsoma pigmentation lighter due to decreased sclerotization.-
Setae Pae setiform, short, originating above base of setae 14,

Female. Length (incl. gnathosoma) 640H, width 470H., Idiosoma widely
oval, rounded posteriorly, slightly tapered anteriorly. Lateral
hysterosomal membranes very narrow extending from level of legs IV to setae
l4. JHorsal idiosoma : propodosomal shield granular, anterior to setae sci
with smootn region posterior to level of di. FKegion from level of d/
posterior to terminal end, granular in appearance with large evenly spaced
lacunae from level of 13 to caudal end. Setae ¢, d%, 43 short, setiform;
d4 long, thin, aoriginating at posterior end of hysterosomal shield between
setae 15 and d5. Setée 13 long, thiny 14 straight, lanceolate, relatively

short, length S04; IS5 long, very thin, thicker in the base; d3 shortervtﬁén
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15, very thin with double-sided membranes in the base, slightly wider
medially. Setae Pai of very characteristic shape with double-sided
pembranes around shaft of the setae resulting in “oar-like" shape. Uentral
idiosoma : Epimerites 1 fused into a short sternum, coxal tield 1 open,
gpimerites II straight witn small inward curved sclerite at tip; epimerites
1IA straight, thick, witn coxal field II open. Epimerites IIIl and IIIA in
C-shaped configuration, with coxal field III open. Epimerites IV fused to
1114. Epigynium at level of setae b and sh. 5Setae Fae relatively short,
positioned above setae 135,

Katerial examined - Type host: From Anas platyrhyncoes
platyrhyncos{Linnaeus): 2 he, 5 ho males, & females, Nagykanizsa, Hungary,
4-11-1954, {(UGA 7726); 1 he, % ho males, 5 females, Bering Island, Commander
Islands, 30-1V-1912, (AMNH 7316446, UbGA 8362).

Additional materigl: From Anars acuta: Z he, 1 ho males, Z females,
Colorado County, Texas (NU 1713)3; 3 ho males, 4 females, Bharatpur, -
Rajasthan, India (YSU 1044); Z ho males, Z females, Bering Islandg, Commander
Islands; S he, 2 ho males, 3 females, Bharatpur, Rajasthan, India, (UGA
£303): 1 ho males, & females, Bharatpur, Rajasthan, India, (UBA 6297); 6 he,
1 ho males, § females, Bharatpur, Rajasthan, India, (UGA 6307). From Anas
carelinensis: 1 he, 1 ho males, 7 females, Faso keal kanch, Willacy County,
Texas (DM 79, NU 1038):; 1 ho male, Faso Real Ranch, Willacy County, Texas
(NU 1039). From Anas clypeata: 1 ho male, 1 temale, Fort Clinton, Ottawa
County, Ohio {Cleve.#25031, UGA 8483). From Aras crecce crecca: 1 he male,
1 female, Bharatpur, Rajasthan, India {(UGA 88BZ); 2 ho males, Bharatpur,
Rajasthan, India, (UGA 6482); 5 he, 2 ho males, 2 females, Bharatpur,

Kajasthan, India, (UGA 6702); 5 +emales, Wharphill, New Brunswick (AMNH
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424204, UbA 83I57)Y; I he, 3 ho males, 4 females, Ukinawa, Loochoo Islands
(AMNH 732255, UGA 8574&)3 3 he, 2 ho males, I females, El Salhiya, Shargiya,
Egypt (AMNH 424202, UGA 8377). From Apnaes diazi: 3 ho males, $ females,
Mexico City, Mexico (AMNH 54124, UGA B35B); 2 ho males, 4 females, South
Hatch, New Mexico (AMNH 749712, UGA B8359). From 8nas discors: | ho male,
Imperial, Nebraska (&61090%-2). From 8nas erythrorhynche: Z ho males, 2
females, lLepehepe, Bechuanaland, South Africa (NU 2106); 1 female, Tsessebe,
Bechuanaland, South Africa (NU Z881); 1 he, 1 ho males, | females, Lochnivar
Ranch, North Monze, Rhodesia, (NU 4061). From #nes fulvigula: 1 ho male, 1
female, Everglades, Florida (AMNH 749726, UGA B3460); 1 ho male, 4 females,
Everglades, Florida (AMNH 749727, UGA 8361). Froam 8Anas platyrhyncos
platyrbhyncos: 1 ho male, 1 female, Myannis, Nebraska (610909-1); | he, 2 ho
males, 1 female, Varaszlo, Hungary (UGA 7727); 1 he, 1 ho males,
Tornyiszentmiklos, Hungary (UBA 7728). From 8nas rhyncotis: 1 female,
Jueensland, Australia (AMNH 732788, UGA 8367); 1 ho male, Oueensland, -~
Australia (AMNH 732787, UGA 8571). From Anas rubripres: 3 he, 7 ho males, 4
females, Bharatpur, Rajasthan, India, (UGA &831):; 3 he, 4 ho males, 1
females, bharatpur, Rajasthan, India, (UGA 6834). From Anss streperar 2 ho
males, 1 female, Currituck Sound, Currituck County, Nortn Carolina (AMNH
74972%9, UBA B196); 1 he, | ho males, Z temales, Fea Island, North Carolina
(AMNH 749744, UGA B197). From Anas superciliosa: 8 females, Cherbourg, S.E.
fiueensland, Australia (UGA 10,13ZB). From Anas undulata: 2 ho males, Isis
Estates, Bononi, Transvaal, Africa (NU 4079). From Anas {=Marecal) penelope:
i1 he, 4 ho males, 4 females, Rajasthan, India (Y5U 10346); 2 he males, 2
females, Linchuan, Anhwei, China (NU 1709); § he, 7 ho males, & females,

Maestved, Zealand, Denmark (USNM 424371, UGR 2B94). From Chaulelasaus
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streperus: 2 females, Mobile RBay, Alabama (USNM 260179, UBA 2893). From
Anas (=Mareca) americana: 1 ho male, 3 females, Lake Dallas, Texas (NU

1030 4 he, | ho males, 9 females, Eagle Lake, Texas (NU 1710).

fFreyana dendronessae Dubinin
(Figs. 11, 12)

=%

Dubinin, 1950a, Akad. Nauk. USSR, Iool. Inst., Parazit. Sb., 12 :
2%, fig. 2, 10-12,

Dubinin, 1953, Fauna of the USSR, &(&) : 253-54, fig. 101.

In this species are found both the homeomorphic amd heteromorphic
male. Sufficient number of male specimens of this species have not been
collected, however a good description is found in Dubinin’s Fauna of the
BSSR (1953}, Tne females of this species resemble the type species in
overall idiosoma form with differences noted in epimerites III and IIIA and
setae Fai and l4. )

Freyana dendronessae inhabits the primary feathers and upper wing
coverts of the duck Dendronessa (=Rix) galericulata (Linneaus). This host
has a distribution in Asia.

Female. Length {incl. gnathosoma) S40H, width Z40H, Idiosoma widely
oval, tapered anteriorly, slightly rounded posteriorly. Lateral
hysterosomal membranes narrow, slightly rounder posteriorly, extending from
bottom of base of legs IV to setae I4, maximum width 7M. Dorsal idicsoma :
Fropodosomal shield granular in appearance over entire surface} transverse

suture well defined. Hysterosomal shield granular in appearance over entire

surface. Setae ¢3 short, setiform, located closer to midline than in the



freyana dendronessas (Dubinin,

setae. Fig. 12 : tarsus of leg 11,

1950).

Fig.

temale.
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female,

terminal
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anatinag species; ¢4 setiform, very thin, positioned on border of
hysterosomal shield just anterior to setae I5. Setae I3 long, setiform,
length 198H; I4 lanceolate, slightly curved inward, length 71#. Getae I3
ang J¢5 long, setiform with narrow membranes at the base. GSetae Fa:i are
double tipped; the inner blade through whicn passes the shaft of the setae
is rounded, narrow and pointed; the outer blade is shorter, narrow and
paointed. VYentral idiosoma : Epimerites I fused into a short sternum; open
coxal field I. Epimerites 11 and IIA bhend arocund at tip to nearly close
coxal field II. Epimerites III and I1IA in a ring shape, nearly close coxal
+ield 111. Epimerites IV fused to epimerites I1IA. Epigynium semicircular
at level of setae dJ. GSetaes Pae thick, short, setiform, well above and
slightly lateral to origin of setae I5.

Material examnined - Type host i From lendronessa galericulata 1 11

females, 3 N, Songdo, Korea, 7-IV-1930, (UBA 2890, UBNM 217815).

fFreyana procerocrus bubinin
{(Figs. 13-18)

Dubinin, W. B., 1930a, Akad. Nauk. USSR, Zool. Inst., Parazit. Sb.,
12 ¢ 23-25, fig. 4, 1-Z.

in this species the males are dimorphic and the temales are of one
type. The males are differentiated by the degree of sclerotization of the
idiosoma, the degree of fusion of the epimera, the shape and relative size
of the caudal setae and the tibial expansions on legs II. The homeomorphic
male is not as well developed in any of the above characteristics as the
heteromarphic male. The female resembles the typical form with differences

noted in the shape of FPai, epimerites Il and 111IA, and overall idiosomé h



Freyana procerocrus, Dubinin,1933. Fig. 13 @ homeomorphic male,
terminal setae. Fig. 14 : tarsus of leg II, homeomorphic male,
terminal setae. Fig. 135 : hetercomorphic male, terminal setas. Fig. 16

i tarsus of leg 11, heteromorphic male. Fig. 17 : female, terminal

setae. Fig. 149 : tarsus of leg II, female.
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shape.

This species inhabits the primary feathers and upper coverts of the
wings of the Egyptian goose -~ Alopochen asgyptiace (Linneaus). In his
publication, Dubinin {(1950a) described only the homeomorphic form of this
species. In this paper the additional morphological types similar to other
frevyana species are described and illustrated.

Mal&r Heteromorph. Lengtn (incl. gnathosoma) 700H, width 4304,
Idiosoma large, egg-shaped, heavily sclerotized, robust appearance. Lateral
hysterosomal membranes wide, rounded, from level of top of base legs III to
just beyond base of [4, width 444, Large, truncate, dorsal tibial
expansions on legs II11, with pointed horn-like expansion, widhh 37H. Genu
of legs II also weakly eupanded doreally., Dorsal idiosoma @ Fropodosomal
shield granular in appearance anterior to setae sci. Transverss suture well
defined:; hysterosomal shield granular in appearance over entireg surface
posterior to d7. Setae d4 positioned just medial to origin of setae If:
setae 44 long, thin, length 104H, Setae J5 relatively thick, setiform with
narrow, pointed, lateral leaf-like eypansions al the base. Setae IJ long,
setiform, slightly wider at the base; setae I4, long, straight, lanceonlate,
length 1744, Setae I$ long, thick, setiformy P2 boot shaped, tip of the
boot angled away from the idiosoma at 35° - 40° angle. length ZBH, width
484, Yentral idiosoma : Strongly developed coxo-sternal skeleton.
Epimerites I fused into a long sternum, closed coxal field I; epimerites II
and IIA fused, closed coxal tield [I: epimerites [II and IIIA fused into a
closed oval shaped coxal field II11; epimerites IV fused to IIlA. Additional
medial sclerites present anterior to genital organ developing an enclosed

asymmetrical sternum. Setae Pae thin, setiform, originating anterior to



ez
i

setae I4.

wale. Homeomorph. Length (incl, gnathosoma) 650H, width 4404,
Idiosoma oval, tapered anteriorly, rounded posteriorly. Lateral
hysterosomal membranes narrow from level of bottom of base legs III to setae
14, width 18K, Tibia of legs 1l are slightly expanded dorsally, pointed on
tip, wigth 10H. Uorsal idiosowa : Propodosomal shield weakly sclerotized,
finely granular in appearance, anterior to setae sci. Transverse suture
well defined; hysterosomal shield weakly sclerotized, finely granular
overall, with small lacunae around the entire border. Setae ¢4 very thin,
positioned at border of hysterosomal shield between 15 and d5, length 246K
d5, thin, long, setiform with small pointed, leaf-like expansion at the
base, expansion length 38K, width 10H; 13 thin, setiform; I4 lanceolate,
short, length 81M; 15 long, thick, setiform, wider at the base; Psi uniquely
shaped with a two-bladed pitchfork appearance, setal shaft passes through
the inner membrane and both membranes are pointed and rounded, length 434,
width Z3H. VUentral idiosoma : Weakly sclerotized, epimera 1 fused into long
sternum, open coxal field I; epimerites Il and IIA straight, slightly curved
at tip, coxal +ield Il open. Epimerites III and IIIA in an oval shape,
coxal field III open. Epimerites IV fused to IIIA. Setae FPae long, thin,
setiform, anterior to I4.

Female. Length (incl. gnathosoma) ©40H, width 46UH. Hysterosomal
membranes wide, extend from bottom of base of legs III to setae I4, width
26H. TDorszl :diocsoma i Fropodosomal shield granular in appearance over
entire surface; transverse suture well defined; hysterosomal shield has a
coarse bumpy appearance over entire surface. Setae ¢4 short, thin,

positioned at border just above setae 153 d¢5 and I35 long, thick, setiférh}
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14 lanceolate, length 68M; I3 thin, setiform: Pai lanceolate. with
roundedouter edge., length S5BM. {Ventral idipsoma @ Epimera I fused into
short sternum, open coxal fields I3 epimerite II bend toward IIA at tip as
does IIIA curve towards 111, open coxal fields Il and III; epimerite IV
fused to IIIA. Setae Pae relatively long, thick, length Z8M.

Material examined - Type host : From Rlopochken aegyptiaca 1 1 he
male, 2 females, Mairobi, Kenya, 9-IX-1921, (AMNH 202524, NU 3612): 2 he, 2
ho males, 4 females, 3 N, Flains of Kilamanjarco, Kenya, 22-VIII-1888, (USHM
117773, NU 9534); 1 he, 2 ho males, 6 females, Hoache River, Southern
Ethiopia, 11-1I1-1915, (AMNH 731270, UGA B61Z).

Additional material : From Rlopochen aegyptiaca @ 1 he male, Dana
River, Maica Murry, North Kenva, 8-XI-1931, (NU 8354 [BMNHI); 1 he male, 8
females, 1 N, Botik District, Kenya, 23-VI-1909, (USNM 213874, NU 9333 1
female, Shendi, Northern Frovince. Sudan, 18-111-1901, (AMNH 731280, UGA
2424y | female, Sernnar, Blue Nile Frovince, Sudan, 17-IX-18%0, (AMNH -
731282, UGA Z42%): 1 female, West Somaliland, 20-1X-1894, (AMNH 731278, UBA

24268).

Freyana sarkidiornis Dubinin
{(Figs. 19-21}

Dubinin, W. B., 1950¢a, Akad. Nauk USSR, Zool. Inst., Parazit. Sb..
12 = 28, fig. 2. 4-9.
Only one type of male and female is known to exist in this species.
This mite parasitizes on the primary wing feathers and the upper coverts of

the bird Sarkidiornis melanotes Pennant., The range of this bird coverz. |



fFreyana sarkidicornis {(Dubinin,

1930).

Fig.

19

homecomorphic male,

terminal setae. Fig. 20 : tarsus of leg 11, homeomorphic male. Fig.

21 : female, terminal setae.
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Atrica and parts of socuthern Asia.

#ale. Homeomorph. Length (incl gnathosoma) 630H, width 4204,
Weakly sclerotized, rounded oval idiosoma. Lateral hysterosomal membranes
from the base of legs 1II to setae !4, width 26M, Small, pointed dorsal
expansion on tibia legs I1I. JPorsal idiosoma : Fropodosomal shield granular
in appearance anterior to setae sce; transverse suture well defined;
hysterosomal shield granular overall. Setae 44 long, thin, positioned at
hysterosomal border just above setae i5, length 60H; setae g5 long, thin,
gsetiform, wider at the base with pointed leaf like growth laterally at the
base. Setae Fei rounded triangular shape, length 43H, width 31H. Setae I3
thick, setiform; !4 lanceolate: 15 thick, setiform, slightly wider at the
base. VUentral idiosoma : Moderately ceveloped coxo-sternal skeleton
epimerites [ fused into sternum; I[ and IIA straight with coxal fields I and
11 open. Epimerites 111 and I1IAR fused into ring shape, IV +fused to I1IIA;
closed coxal field [Il. Setas Pee short, setiform, originates anterior-to
14.

Female. Length {incl. gnathosoma) 640K, width 440, Large oval
idiosoma; thin, lateral hysterosomal membranes from top of base legs IV to
setae 14, width 244, Jlorsal idicsoms 1 Fropodosomal shield granular in
appearance anterior to sce; transverse suture well defined; hysterosomal
shield coarsely granular overall., &etae 44 long, thin, positioned on
hysterosomal shield border between I3 and ¢5, length 68M; d5 long, thin,
setiform, with oval leaf-like expansion in the base, length 34H4, width 214,
Setae IJ long, thin; 14 curved, lanceclate, length 77H; 15 long, thin, wider
at the base; Fai lanceolate, length %8H, width Z3H. Ventral idioszoma @

Epimerites [ fused into a short sternum; epiperites Il straight with a sﬁérp
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bend at the tip; IIA straight; III and IIIA curve towards each other; IV
tused to II1A; coxal fields I, Il and 111 open. GSetae Fae relatively long,
thin, positioned anteriaor to I35,

Haterials examined - Type host : From Sarkidiornis melanoctes 1 3 ho
males, 10 females, 2 N, Tsessebe, Bechuanaland, South Africa, 2-I-1936, (NU
3898); 2 ho males, kyabe District, South Chad Territory, French Eguatorial

Africa, 15-V-1932, (USNM 9535, NU 9333); 5 ho males, I females, Bharatpur,

kajasthan, India, 3-X-1%969, (UBR &375).

fFreyana obliquasetae Dubinin
{Figs. Z2-26)

Dubinin, W. B., {950a, Akad. Nauk USSR, Zool. Inst., Parazit. &b.,
12 ¢ 26~27, fig. 2, 1-6.
bubinin, W. B., 1951b, Parazit. Eb., 13 : Z1i-14.

Dubinin, W. B., 1993, Fauna of the USSR, &(6) : 254-35, fig. 10Z.

In this species the males are dimorphic and there is one type of
female. These mites closely resemble the type species with differences
noted in the shape of the caudal setae and the tibial expansions of leg II.
This species is host specific on the duck genus Taedorna Fleming. These
ducks have a distribution extending throughout Europe, Asia, North America,
and some Facific Islandgs.

Male. keteromorph. Length (incl. gnathosoma) S70H, width IBOM.
Idiosoma widely ovaly hysterosomal membranes from base of legs 111 to setae
14, width ZBH., Tibial expansions legs Il well-developed dorsally, rounded
at tip, with horn-like growth, width 244, forsal idiosoma : Propodosomal

shield granular in appearance over entire surface; transverse suture well



Freyana obliquasetae (Dubinin, 1950). Fig. 22 : homeomorphic male,
terminal setae. Fig. 23 : tarsus of leg II, homeomorphic male. Fig.

24 : heteromorphic male, terminal setas. Fig. 25 : tarsus of leg II,

heteromprphic male. Fig. 26 : female, terminal setae.
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defined; hysterosomal shield granular in appearance over entire surface,
posterior to ol. bSetae ¢4 setiform, long, relatively thick, positioned on
border of hysterosomal shield just above and medial to I3, length 76H4.
Setae 13 thick, setitorm; I4 lanceolate, curved slightly medially, length
101My 15 very long, thick, setiform. Setae d5 long, thinner than 153, with
rounded, lateral, leaf-like expansion at the base, expansion length 60H,
width 27H., Setas Pgi boot-shaped, the tip slanted away from the idiosoma.
tentral idiosoma : Coxo-sternal skeleton strongly developed; all coxal
fields closed and epimera fused as in previous heteromorph malesy enclosed
center is assymetrical. Setae Fae is thin, setiform, positioned anterior to
14.

Male, Homeoworph. Length ({incl. gnathosoma) 600H, width 370H.
Idiosoma widely ovals hysterosomal membranes narrow, from bottom of base
legs 111 to setae I4, width 17H. Leg II tibial expansions weakly developed,
pointed in the tip, width 10M. forsal idiosowa : Propodosomal shield -
granular overall; transvergse suture well defined; hysterosomal shield
covered with small flat lacunae and coarsely granular overall. Setae d4
very thin, setiform, relatively short, positioned on hysterosomal border
above and just medial to setae [53; 13 thin, setiformy 14 lanceolate,
slightly curved at tip, length 71H; 15 long, thick, setiform, wider in the
base., ©Setae dJ setiform with small, pointed, lateral leaf like expansion in
the base, expansion length 54H, width Z6H. The origins of d5 and 15 are
drawn closer together than usual. Setae fai have two sharply pronounced
pointed tips, the lateral expansion is wider and more rounded, length 4ZM,
width 234, Yentral idiosomz : Epimerites I fused into sternum, coxal field

1 open; 11 and I1A straignt with curved tips, coxal field 11 open; 111 and
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1114 in an oval shape, not fused, coxal field III open; IV fused to
1114.5etae Pae thin, setiform, positioned anterior to setae 14,

Female. Lengtn (incl. gnathosoma) &30H, width 4004, Idiosoma
widely oval; hysterosomal membranes very narrow from bottom of base legs 111
to setas I4. Tibial expansions legs 1! slightly developed, pointed at tip,
width 10H. DPorsal idiesoms : Fropodosomal shield granular in appearance
over entire surface; transverse suture well defined; hysterosomal shield
granular in appearance over entire surface with numerous small flat lacunae
from level of legs [V to posterior. Setae d4 at border of hysterosoma,
short, very thin, positioned anterior to and between 15 and o3y I3 very
thin, setiform, relatively short; 14 short, lanceolate, length 42H; IS5 and
d% thin, relatively short, setiform, wider at the bases; Fal lanceolate,
rounded tip, curved medially at tip, lengtn 404, Ventral idiosoma : All
roxal {ields open; epimerites I fusec into & short sternum: 11 straight with
curve at tipy IIA straight; III and II1A in C-shaped configuration; IV-fused
to 111A. Setae Fae short, setiform, positioned well anterior to and between
setae [4 and 15,

Material examined - type host 1 From Tadorna tadorrna : 2 females,
Mongolia, 26-Y-1922, (AMNH 205234, UBGA 2432). From Tadorna radjah radjah i
i1 ho male, 3 females, 1 N, Ceram Island, 5. Moluccas, Indonesia,
25-VI11-1911, (UGA 3377): 1| he male, New Guinea, 135-IY-1931, (AMNH 4467448,
NU S613).

kdditional materials : From Tadorna tadorne : 5 temales, Barpa
Lakes, Stalingrad, Russian SFS5R, 5-V-1909, (AMNH 40777632, UGA B6Z1). From
Tadorna radjah radjah : % temales, Halmahera Island, Moluccas, Indonesia,

15-1y-1931, (AMNH 847447, UGA 3378); 1 he male, Arfak Mts., New Guinea,
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153-V~1931, (AMNH 731486, NU 3614).

Freyana nyrocae Dubinin
(Figs. 27-30)

butinin, W. B., 1950a, fkad. Nauk. USSR, Zool. Inst., Farazit.
Sb., 12 ¢ 27-28, fig. 2, 1-3.

Lubinin, W. B., 1951ib, Parazit. Sb., 13 : Z212-14,
Radford, C. D., 1933, Farasitology, 42 (3-4) @ 199.

Dubinin, W. E., 1953, Fauna of the USSR, &(6) : 256-57, fig.
90, %1, 103.

This species has two types of males and one temale and closely
resembles the type species with slight differences in the shape and size of
the caudal setae and the extent of cevelopment of the tibia of legs 11.

This species is recorded from ducks assigned to the genera Nette Kaup -and
Aythya Boie.

Male. Heteromerph., Length (incl. gnathosoma) S40H, width 350H.
Idiosoma widely oval and heavily sclercotized. Lateral hysterosomal
membranes wide and rounded, extending from the base of legs 111 to setae 14,
width 418, The tibia of legs II is widely developed dorsally, truncate at
the tip with a double pointed end, width 27H. Dorsal idiosoma :
Fropodosomal shield granular in appearance over entire surface; transverse
suture well defined; hysterosomal shield granular in appearance overall with
small lacunae randomly placed posterior to d#. Setae d4 long, thin,
setiform, located at border of hysterosomal shield between g and 15, length

63IM. Setae d5 long, setiform, thicker at the base, bearing a long lateral



Freyana nyrocae (Dubinin, 1950). Fig. 27 : homeomorphic male,

terminal setae. Fig. 28 : heteromorphic male, terminal setae. Fig. 29

: female, terminal setae. Fig. 30 : tarsus of leg II, heteromorphic

male.
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leaf-like expansion at the base, expansion length 594, widtn 22H; IJ thick,
long, setiform, tnicker at the base; I¢ long, lanceolate, length 128x; I35
long, thick, setiform; M3l slender poot-shaped, with narrow long lateral
expansion and short wide medial expansion, length 24H, width 47H. Ventral
idiosoma : All epimerites fused including medial sclerite between legs IV,
all coxal +fields closed; assymetrical enclosed sternum. Setae FPae thin,
setiform, short, positioned anterior to setae I4.

fiale. Homeomorph. Length (incl. gnathosoma) 570H, width 410K,
Idiosoma widely oval and moderately sclerotized. Lateral hysterosomal
membranes extending from base of legs III to setae 14, width Z4H. The
tibia of legs Il is moderately developed dorsally and pointed on the tip,
width 19H. JRorsszl :diosome : Fropodosomal shield coarsely granular in
appearance anterior to sce; transverse suture well defined; hysterosomal
shield coarsely granular in appearance over entire surtace posterior to dl.
Setae d4 short, very thin, setiform, positionsd on border of hysterosomal
shield above and medial to setas [i&, length z6H; af long, thin, wider at
hase with a tapered, lateral leaf-like expansion, length 46H, width 19H,
Setae I3 long, thin, setiform; I4 short, lanceolate, length B3iM; 15 long,
thick, setiform, wider in the base. Ffai boot-shaped, the lateral expansion
is wider and shorter than in the heteromorphic form, length 324, width 414,
Yentral idiosome ' Epimerites I fused into a long sternum, coxal field I
open; epimera II straight with slight beno posteriorly at the tip; IIA
straight, coxal field Il open; epimerites II! and IIIA fused into oval
shape, coxal field 111 closed; epimera IV fused to IIIA. Getae Fae thin,

setiform, short, positioned anterior and slightly medial to setae [4.



Female. Length (incl. gnathosoma) &00H, width 4004, Idiosoma
widely oval, rounded posteriorly. Lateral hysterosomal membranes relatively
wide, extending from level of base of legs III to setae I4, width 18K,

Tibia of legs Il is relatively well developed dorsally and pointed on the
tip, width 16H. Jorsel idicsome i Fropodosomal shield coarsely granular in
appearance anterior to sce; transverse suture well defined; hysterosomal
shield coarsely granular in appearance over entire surface posterior to df
with many small scattered lacunae around border and in a band at level of
legs I1l; with large rounded lacunae posterior to setae J3. Setae ¢4 thin,
setiform, located anterior to the hysterosomal boroer between o5 and I3,
length 384, Setas ¢35 long, setiform with wide membranous expansions at the
base; '3 long, thin, setiform: /4 lanceolate, pointed and curved at the tip,
lengtn 78M; 135 long, thin, setiform, wider at the base. Fai wida,
lanceolate, rounded at tip, length &62ZH. Ventral idicsoms @ Epimerites 1
tused into a short sternum, II curves slightly ﬁnsteriorly, 114 straight;
coxal tields I, 11, and 11l open. Epimerites III and IIIA in C-shaped
configuration, IV fused to IIIA. Setae Pee short, setiform, located
anterior to g5 above level ot 14.

haterial examined - Type Host : From Nyroca (=@ythys) nyroce : 1 he,
X ho males, 1 female, Egypt, 1-11-1917, (AMNH 4243537, UGA 2434).

hdditional material examined : From #ythya affinis @ 2 ho males, 1
female, Delaware River, Culberson Co., Texas (NU 1708); 1 ho male, Dallas
Lake, Texas (NU 1052Z); % he, 1 ho males, 7 temales, 4 N, Mastic, New York
(AMNH 149300, UGA B8189); 10 females, Burlington, ITowa (ANNH 733402, UGA
6330); 1 he, I ho males, & temales, Coldstream, Ontario (AMNH 749879, UGA

8351). From Aythya amerzcana @ 2 ho males, Ennis Lake, Texas (NU 1044);73



no males, 4 females, 5 N, Montauk Point, New York (UGA 8182). From Aythye
australis :+ 1 ho male, Wissel Lakes, W. Irian (AMNH 703557, UGA 86Z4); 1 ho
male, Celebes (USNM 250634, UBA 2898); 1 he male, Australia (AMNH 733284,
UGA B627). From Aythya baeri @ 2 he, 2 ho males, 7 females, Linchuan,
Arnhwei, China (NU 1707)3; 1 ho male, 2 N, Ningpo, China (AMNH 732234, UGA
8622): 1 he male, & temales, Manchuria (AMNH 73323%, UGAR 8623). From aythya
collaris t 1 ho male, Eagle Lake, Texas (NU 1043); 1 ho male, Eagle Lake,
Texas (NU 1048): 1 ne, 2 ho males, 2 temales, Mew York, New York (AMNH
351189, UGA 818%); 1 no male, 1| temale, 3 N, Currituck, North Carolina (APMNH
174980, UGA 8184). From &sythyas erythrophthalima ¢ 1 he male, 1 female,
Johannesburg, Soutn Atrica (NU 2101)3 1 he male, | female, 4 N, Transvaal,
bouth Africa (USNM 433501, UGA z897); 1| ho male, 4 females, CLali, valle del
Cauca, Colombia (AMNH 111374, UGA B429); | he, 1 ho males, 2 females, 1 N,
uita, Feru (AMNH 151159, UBR b630). From Aythya terinae @ 1 he, = females,
Ingia (USNM 107158, UGA 2880); 2 he, I ho males, 7 females, Bharatpur,-

kajasthan, India (UBR &£218); he, 4 ho males, & temales, 2 N, Bharatpur,

il

Kajasthan, Inagia (UGA 6221); 4 he, 7 ho males, 4 females, Bharatpur,
Kajasthan, India (UGA &242). From Aythya fuligula : 3 he, Z ho males, 4
females, Bharatpur, Rajasthan, [ndia (UGR 6717): § he, 4 females, 1 N,
Bharatpur, Kajasthan, lndia (UbA 6718). From fAythya mparila nearectica @ 1
he, 2 ho males, 3 females, 1 N, Sanford, New York (AMNH 331088, UGR 835Z2).
From Bythys novaseelandiae : 1 ho male, & temales, New Zealand (AMNH 7332320,
UGR B8434); 2 ho males, 2 females, New Zealand (AMNH 733325, UGA 8633). From
#ythya valisineria : 7 females, Hackberry Lake, Nebraska (AMNH 93396, UBA
8353%); 1 he, | ho males, 9 females, 2 N, Cayuga Lake, New York (AMNH 436141,

UbA B354)., From Nyroca (=Rythya) nyroce ' 2 ho male, Seistan, lran (AMNH



733227, UGA 2433); 1 female, 3 N, Cairo, Egypt (AMNH 424334, UGA 2435); 1
temale, bBharatpur, Kajasthan, India (UGAR 6200); 1 N, Bharatpur, Rajasthan,
india (UBA &201)3 2 he, 2 ho males, 2 females, Bharatpur, Rajasthan, India
{(UGA &202). From Netta erythrophthalma : 2 temales, 3 N, Johannesburg,
Soutn Africa (NU 3747). From Hetta rufipe : | ho male, Lake Tensitas,
Greece (NU 8355 LBMNH1); z +emales, $ N, Rome, Italy (NU 8356 [BEMNHI): 1 ho
male, 2 N, Calcutta, India (NU 8337 [BMNHI1}; ! ho male, | N, Foggia
Frovince, Italy (NU 11854, AMNH 7498Bé&):; & females, Fuglia, Italy (NU 1183é,
AMNH 749887); 1 he, | ho males, 2 females, Bharatpur, Rajastpan, India (YSU

1042); 1 female, Hassan-Cadé, Iran (AMNH 733006, NU 118335).

Frevyana armata Megnin et Trouessart
{Figs. I1-35)

Megnin et Trouessart, 1884b, Journ. Microgr., 8 {(2) @ 100, -
Trouessart et Megnin, 1885, Bull. Soc. Angers., 14 @ 37.
Berlese, 1898b, A. M. 8., fasc. 91, No. 13.

Dubinin, W. k., 1950a, #kad. Nauk. USSR, Zool. Inst., Farazit.
Sp., 12 ¢ 28, fig. 4, 3-5.

Dubinin, W. E., 195ib, Farazit. Sb., 13 : 212,215
Radford, C. D., 1933, Parasitology, 42 (3-4) : 199.

Dubinin, W. B., 1953, Fauna of the USSR, 6(&) : 257-258, +ig.
104,

This species is differentiated by the shape of Fzi, the
sclerotization of the coxo-sternal skeleton and the overall idiosoma shape.

This mite inhabite the primary feathers and upper wing coverts of mergénéérs
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-

Freyana armate (Trouessart and Megnin, 1884). Fig. 31
homeomorphic male, terminal setae. Fig. 32 : heteromorphic male,

terminal setae. Fig. 33 : tarsus of leg 1I, heteromorphic male. Fig.

34 : female, terminal setae. Fig. 35 : tarsus of leg II, temale.






of the genus Mergus Linneaus. These hosts range throughout MNorth America,
fAzia, Europe, and northern Africa.

Wale. Heteromorph. Length tincl., gnathosoma) 570K, width Z60H,
Idiosoma shaped as a stretched out oval, slightly tapered posteriorly.
Lateral hysterosomal membranes wide, extending from level of leg III to
satae [4, width 31#, Tibial expansions on leg Il moderately developed
dorsally, rounded tip, width 19H., Jorssl idiosoms : Fropodosomal shield
coarsely granular in appearance anterior Lo sce, granular in appearance
posterior to sce; transverse suture well defined; hysterosomal shield
granular in appearance with evenly spaced small lacunae over entire surface.
Yetae o located posterior to the level of epimerite 1I; ¢4 long, thin,
setiform, positioned on border of hysterosomal shield above setas I3, length
50M. Setae ¢% long, thin, wider at the base, with small, rounded oval,
lgaf-like expansions, length 38K, width 144, Setae 13 long, thin; 1Y
lancenlate, long, thin, length 100M; I5 thick, long, setiform; FaZ drawn
close in the bases, wide, grooved at midline, rounded edges, length 31H,
width 424, VUentral idiosoma : Epimerites 1 fused into long sternum, coxal
field I open; epimera II slightly curved posteriorly, IIA straight not
tused, coxal field I1 open. Epimerites III and IIIA fused in oval shape,
coval field III closed:; sclerotized arsa present anterior to genital argan;
epimerite IV fused to 1IIA. GSetae Pae thin, setiform, positioned anterior
to 14,

#ale. Homeomorph. Length (incl. gnathosoma) S90MH, width Z60H,
ldiosoma widely oval with straight sides; lateral hysterosomal membranes
narrow, extendg from level of legs IIl to just in front of setae 14, width

Iu, Leg II tibial expansions poorly developed, pointed on the tip, widtﬁm



144, Jorsal idiosoma : Propodosomal shield granular in appearance anterior
to sce; transverse suture well defined; hysterosomal shield granular in
appearance over entire surface. Setae 4 very thin, setiform, positioned on
border of hysterosomal shield directly anterior to 18, length 38H; 45 thin,
long, setiform, wider at the base, small lateral leaf-like expansions and
small medial membranes at the base, expansion length 2BH, base width 174,
Setae [J long, thin, setiform; 14 short, lanceolate, straight, length 334
15 long, thin, setiform, wider at the base; Fai short, wide, rounded, length
414, width 194, Ventral idicsoma @ Coxo-sternal skeleton weakly
sclerotized; epimerites 1 fused into short sternum, coxal field 1 open;
epimerites II and IIA straight, coxal field 1I open; epimerites III and

11IA in open ended oval shape, coxal +tield 111 open; IV fused to ITIA.

Setae Pae thin, setiform, positioned anterior to I4, length I7H.

Ferale. Length (incl. gnathposoma) 660H, width 450K, Idiosoma
large, widely oval:; lateral hysterosomal membranes weakly developed; tibial
expansions legs II poorly developed dorsally, with pointed tip, width %H.
Dorsal idiosoma : Propodosomal shield granular in appearance anterior to
scey transverse suture well defined; hysterosomal shield granular in
appearance posterior to dl: d3 long, thin, setiform; &4 long, thin,
setiform, located at shield boroer medial to ¢%, length 43H., Setae 45 long,
thin, expanded on both sides at the base; 13 thin, setiform; 14 lanceclate,
length 70M; 15 long, thin, setiform, wider in the base. Getae Fal uniguely
shaped, hysterosomal border overlaps half the setal expansions, medial
expansion narrow, pointed; lateral expansion wider, with rounded tip, length
36H, width S5H. The medial expansions nearly meet at midline. Ventral

idiosoma : Epigynium large, curved, anterior to level of sh; epimerites I
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fused into short sternum; epimerites I thick, bent at tip; IIA straighty
111 and IIIA in C shaped contiguration; coxal +ields I, II and III open;
epimerites IV fused to IIIA. Setae Pae very thin, short, setiform, located
well anterior and slightly medial to setae IG5,

Baterials examined - Type host : From Hergus merganser americanus :
4 he, 1 ho males, 4 females, 2 N, Montauk Foint, Suffolk Lounty, New York,
14-X11~-1885, (AMNH 44733, UGA 8177). From Hergus merganser merganser i 1 ho
male, 5 females, © N, Tring Reservoir, West Hertford, England, 11-XII-1903,
(AMNH 734236, UGA 2441). From Mergus serrator @ 4 females, 4 N, Seaford,
hNassau Lounty, New York, 19-1v-190%, (AMNH 351930, UGA B178). From
Lophodytes (=Mergus) cucullatus 1 4 he, 1 ho males, 10 females, 1 N,
Fersimmon Hammock, St. Johns kiver, Florida, 3-11-190%, (AMNH 251837, UGA

8174,

Freyana bucephalae Dubinin
{(Figs. 3&6-40)

Dubinin, W. B., 1950a, Akad. Mauk USSR, Zool. Inst., Farazit.
8b., 12 : 28-3%0, fig. 4, 11-13.

Dubinin, W. E., 195ib, Parazit. Sb., 13 : 211, Z14, Z15.

Dubinin, W. B., 1933, Fauna of the USSR, & (&) @ 259, 260,
fig. 105.

This species resembles the type species with differences noted in
the form of the caudal setae Pai and ¢3 and the overall idiosoma shape.

There are two male types and one +emale type. These mites are restricted to



Freyana bucephalae (Dubinin, 1950). Fig. 36 : homeomorphic male,
terminal setae. Fig. 37 : tarsus of leg 1I, homeomorphic male. Fig.
34 1 heteromorphic male, terminal setae. Fig. 39 @ tarsus of leg I,

heteromorphic male. Fig. 40 : female, terminal setae.
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the genus Bucephala Baird. The hosts have a distribution throughout Marth
smerica and northern Europe.

Male. Heteromorph. Length (incl. gnathosoma) 625H, width 350H,
Idiosoma oval shaped, longer tapered posterior, rounded anterior. Lateral
hysterosomal membranes wide, extending from level of base of legs 1V to
setae Pai, width 38M. Tibial expansions on legs II are well-developed
gorsally, rounded on the tip, width Z2ZH. Jorsel idicscma : Fropodosomal
shield granular in appearance, anterior to scej posterior to transverse
suture is a thin delicate integument with lateral lines extending to level
of dZ. Hysterosomal shield granular in appearance posieriar to d1, covered
with numerous, small, randomly spaced lacunae decreasing in number
postero-medially. Setas 44 positioned on border of shieldldirectly
antero-medial to setae I5: d% thin, setiform, wider at the base with a
medium sized lateral leaf-like expansion tapered to a point, expansion
length 50OH, width 19H. Setae I3 cetiform, thicker towards the insertien; I4
lanceolate, relatively short for heteromorph, lengtn 82y I35 setiform,
thicker towards the insertion: FPai shoe-shaped, wider laterally, pointed at
tip medially, length 24M, width 42H., Ventral idiosomz : Epimerites I fused
into long sternum, coxal +ield 1 open; epimerites II and IIA fused, coxal
field II closed; epimerites III and IIIA fused in oval shape, coxal field
111 closed; epimerite IV ftused to IIIA., Medial sclerite present between
legs IV, Setae Pae long, thin, setiform, positioned anterc-medial to setae
14, length 404,

=

#ale. Homeomorph. Length {incl. gnathoscma) S540M, width 3I3TH,

Idiosoma widely oval: lateral hysterosomal membranes less wide, extend from

level of legs IV to 14, width 2iH., Tibial expansions on legs Il less
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developed dorsally, rounded tips, width 10, Dorsal idiosoma : Resembles
heteromorph male. Setae d5 with leaf-like expansion, length 41K, width 174;
13 thin, setiform; I4 lanceolate, length &2H; FPai smaller, more rounded than
in heteromorph, length 34M, width 26H. VUentral idiosoma : Epimerites I
fused into short sternumi II and IIA straighty III and IIIA fused in oval
shape; 1V fused to IIIA; IVA almost nonexistent; medial sclerite absent;
apen coxal fields I, I1: coxal field IIl closed. Setae Pae as in
heteromorph, length 34H,

temale. Length (incl. gnathosoma) 5&460H, width Z50M.  Idiosoma
widely oval; lateral hysterosomal membranes narrow, extend from level of leg
1V to just before Fai, width 12H, Tibial expansions slightly developed
dorsally, rounded at tip, width 1iH, JDorsal idiosoma : Betae d¢3 located
slightly posterior and further apart than usual, thin, setiform; d4 long,
thin, setiform, located anterior and medial to ¢3, length 43M; d3 long,
setiform with widened base: I3 long, thin, setiform; 14 short, lanceolate,
length 5843 15 long, setiform, thicker toward the base. Getae Fai wide,
rounded, cup-shaped, wider laterally, length 34K, width 444, Ventral
idiosoma : Resembles type species. Coxal fields I, II and III open. Getae
Fae thin, setiform, located well anterior to origin of 15,

Materials exawmined - Type Host : From Bucephala albeola @ 2 he, 2 ho
males, 10 females, Coldstream, Ontarioc, 10-IV-1%18, {(AMNH 74992&, UGR B348);

1 N, Pea Island, North Carolina, 7-[-1927, (AMNH 749923, UGA 8349).
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Freyana oidenia Dubinin
{Figs. 41-4%)

fupinin, W. B., 1¥%50a, Akad. Nauk USSR, Zoocl. Inst., Farazit.
Sb., 12 : 30-31, fig. 4, b&-10.

-3
n

L

3

Dubinin, W. B., 1951ib, Parazit. Sb., 13 : 212,215,

Dubinin, W. B., 1953, Fauna of the USSR, &(6) : 260,261,fig.
106.

This species strongly resembles the preceding species with
gistinguishing characteristics being the shape of the caudal setae and the
slightly larger leg 1I tibial expansions. This species is host specific on
hirds of the genera Melanitta Boie (=0idemia Fleaing), Clangula leach and
Histrionicus Lesson. These birds have a distribution throughout North
America and Europe.

Male. Heteromorph. Length {incl. gnathosoma) &00H, width 3504,
Idiosoma widely aoval, tapered and rounded on both ends; lateral hyster;somal
membranes long, wide, rounded, extending trom just above level of d7 to
setae 14, widtnh 394, Leg I tibial expansion moderately developed dorsally,
rounded on the end, width ZOM. Jorsal idicscma : Anterior propodosomal
shield with granular appearance, large thinly lined delicate area posterior
to level ot sh; transverse suture poorly defined. Hysterosomal shield
granular posteriorly with few medium sized lacunae. Setae d4 relatively
long, setiform, positioned on posterior border anterior and slightly medial
to I5 3 d5 thin, long, with straight edged, pointed, lateral leaf-like
expansion in the base, length 4354, width 17H. Setae I3 thick, lonag,

setiformy I4 long, lanceolate, length 13343 I35 long, setiform, thick in the



Freyana oidenia (Dubinin, 1950). Fig. 41 : female, terminal setae.

Fig. 42 : homeomorphic male, terminal setae. Fig. 43 : tarsus of leg
11, homeomorphic male., Fig. 44 : heteromorphic male, terminal setae.

Fig. 45 : tarsus of leg 11, heteromorphic male.

0
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base; Pei narrow boot-shaped with long lateral and very narrow medial
membranes, length Z5H, width 434, Uentral idiosoma : Heavily sclerotized
overall. Epimerites I fused into long sternum; coxal field I open;
epimerites Il and IIA fused; III and IIIA fused in oval configuration; coxal
fields I and II! closed; epimerite IV fused to IITA. Y-shaped sclerite
present, fused to IIIA closing the posterior of the sternum. BSetae Pae
thin, setiform, originates antero-medial to 14.

#Wale. Homeomorph. Length {(incl. gnathosoma) S&0H, width Z30M.
idiosoma widely ovaly lateral hysterosomal membranes very narrow, extend
trom just above level of d3 to setae I4, width 164, Leg I1 tibial
expansions slightly developed dorsally, widely rounded on the tip, width
13HM. Jorsal idiosoma : Anterior portion of propodosomal shield granular in
appearance followed by thinly lined area to level of epimerite I1I;
posterior hysterosomal shield granular in appearance. Setae ¢4 thin,
setiform, positioned on border of hysterosomal shield anterior to I5; 43
thin, setiform, thicker in the base with lateral leaf-like expansion,
expansion length 32H, widtn 8H; 13 long, thin, setiform; I4 lancealate,
length 62H; 15 thick, long, setiform; Pai cup-shaped with lateral membranes
slightly wider, length 26HM, width 21iM, VUentral idicsoma : Less sclerotized
than heteromorph; epimerites I fused into short sternum, coxal field I open;
gpimerite I[ slightly bent posteriorly, IIA straight, coxal field Il open;
epimerites 111 and IIIA +used in oval shape, coxal field 1II closed;
epimerite IV fused to I1IA. Setae FPage thin, setiform, positioned
antero-medial to I4.

female. Length (incl. gnathosoma) 520M, width 3454, ldiosoma

widely oval; lateral hysterosomal membranes narrow, extending from level of
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legs IV to just before setae I4, width 135H. Leg II with tibial expansions
slightly developed dorsally, widely rounded on the tip, width 1248, Jorsal
idiosoma : Propodosomal shield granular in appearance anterior to sce;
transverse suture well defined; hysterosomal shield granular in appearance
with scattered round, lightly colored lacunae. All dorsal setae relatively
long, thin setiform; ¢4 positioned posterior to border of hysterosomal
shield above ¢5. Setae I3 thin, long, setiform; I4 short, lanceolate,
length 46M; 15 long, setiform with small rounded membranes and expansions at
the base, width 883 Fai triangular shaped with pointed tip on the lateral
expansion, length EéH, width 3I4M. VUentral idiosoma : Epimerites I fused
into short sternum; epimerites II curved at tip:; IIA straighty II! and IIIA
in L-shape; IV fused te I1I1IA; coxal fields 1, II and III open. Getae FPars
short, setiform, located well anterior to 15.

Materials examined - Type host : From Histrionicus histrionicus
histrionicus : 8 females, 1 N, Lapush, Clallam County, Washington, -
29-V-1916, (AMNH 749945, UGA B344), From Llangula hyemalis : 3 he males, 7
females, Greenport, Suffolk County, New York, 26-XI-1927, (AMNH 233476, UGA
§345); 3 he, 1 ho males, 2 females, 4 N, Long Island, MNew York, Z-I11-1903,
(AMNH 351380, UGA B344). From Nelanitte perspicillate : 2 he, 1 ho males, 2
temales, 3 N, Montauk Foint, Suffolk County, New York, 27-111-1897, (AMNH

351692, UGA 8343).



Freyang largifolia {Megn. et Trt.) Dubinin
(Figs. 46-51)

Megnin et Trouessart, 1884b, Journ. hicrogr., 8 (Z) : 100,
Trouessart et Megnin, 1885, Bull. Soc. Angers, 14 : /.
Berlese, 1886, A. M, 8. ital., fasc. 24, No. 1.

binetzinskaya, 1942, Acad. Sciences USSR, 37 (4) : 170-73,
fig. 1.

Binetzinskaya, 1949, Scientific Notes of Leningrad State
Univ., Frob. of Ecol. Parasit., 19 (4) @ 92, 102-107,

Dubinin, 1950a, Akad. Nauk USSR, Zool. Inst., Farazit. Sb., 12
+ 33I-35, fig. 5.

Dubinin, 1951a, Fauna of the USSR, &6 (5) : 1-36Z.
Dubinin, 1931b, Farazit. Sbh., 13 @ 214,

Dubinin, 1953, Fauna of the USSR, & (&) : 264-67, fig. 77, BSG,
87, 9, 71,94,99, 107-9.

This species is easily differentiated from Ffreyana anatina aﬁ;
other species by the presence of an additional sclerite on the posterior
ends of epimerite Il positioned almost at right angles to the axis of the
epimerite. It is also characterized by the structure and size of the
lateral hysterosomal membranes, by the structure and dimensions of leg 11
tibial ewpansions, by the structure of the caudal setae and by the structure
of the coxo-sternal skeleton. Freyana largifolia is recorded from birds of
the genus #pas. This species has been found to co-inhabit the same bird as
treyana anating.

Male. Heteromorph., Length (incl. gnathosoma) &00H, width 420H,

Idiosoma widely sgg-shaped and well developed; lateral hysterosomal L
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Freyana largifolia {Trouessart et Megnin, 1885). Fig. 46 :

homeomorphic male, terminal setae. Fig. 47 : tarsus of leg 11,

o

homeomorphic male. Fig. 48 : heteromorphic male, terminal setae. Fig.

49 3 tarsus of leg 11, heteromorphic male. Fig. 50 : female, terminal

setae. Fig. 31 : tarsus of leg II, female.
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membranes very wide, extending from level of 47 to setae 14, with slight
indentation at level of d7, width 5SH. Tibial expansions of leg Il widely
developed dorsally, pointed on the tip, without the horm-like growth
characteristic ot freyana anatina , width J4M, Dorsael idiosoma i
Propodosomal shield densely granular in appearance over its surface;
transverse suture well-defined followed by small thinly lined region to
level of d7. Hysterosomal shield densely granular in appearance and covered
with many small lacunae posterior to level of sh. GSetae ¢f relatively long,
setiform, length 36KH; dZ and ¢3 short, setiform; &4 long, setiform,
positioned on border ot hysterosomal shield above 15, length 4iM; I3 long,
thick, setiform; I4 wide, large oval shape with slightly raised inner and
outer edges, length Y6M, width 32H; 14 very long, thick, setiform; I35 very
long, thick, setiform with large, tapered with lateral leaf-like expansion
at the base, length B88M, width 194, Setae Ffzi positioned on terminal cleft
at the midline, with sickle-shaped lateral expansion along the posterior
margin of the idiosoma, length 3I9H, width S52H. Ventral idiosoma :
Epimerites I and II fused forming closed coxal field I3 II and IIA fused by
additional sclerite between the medial tips, II1I and IIIA fused in oval
shape: coxal field Il andlll closed; epimerite IV fused to IIIA. At the
midline anterior to the genital organ is a Y-shaped sclerite fused to the
ring of epimera legs IIl. Genital organ at level of base of legs IV; setae
Fae setiform, positioned anterior to 14, length Z0H.

Male. Homeomorph. Length ( incl. gnathosoma) S00H, width T45H.
ldiosoma widely oval, rounded posteriorly; lateral hysterosomal membranes
slightly developed, extending from level of base of legs IV to setae 14,

width 1BH; tibial expansions of legs Il is slightly ceveloped dorsally; with
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rounded tip, width 17H. Dorsel idiosoma @ Propodosomal shield coarsely
granular in appearance overall; transverse suture well defined; hysterosomal
shield coarsely granular in appearance overall with many small scattered
lacunae towards the posterior half. Dorsal setae as in heteromorph; d4
thin, setiform, originates above setae I35 at posterior border; ¢35 thin,
long, setiform with narrow, tapered lateral leaf-like expansion in the base,
expansion lengtn 48M, width 12H; IJ long, setiform; I4 large, oval shaped as
in heteromorph, with slightly raised edges, length 66H, width 1%M; 15 very
long, thick, setiform; Pai as in heteromorph, lengtn 32H, width 47K,
Yentral idiosoma : Lesser degree of fusion than in heteromorph; coxal fields
I and II open; epimerites { fused into short sternum; epimerites II with
angled shape; IIA straight with a small gap between tip of II and IIAy III
and IIIA fused in oval shape, coxal field III closed; IV fused to IIIA;
Y-shaped sclerite present but not as developed as in heteromorph. GSetae Pae
thin, setiform, positioned anterior to I4, length 194, -
female. Length (incl. gnathosoma) 560M, width Z70M. Idicsoma
widely oval: lateral hysterosomal membranes slightly rounded posteriorly,
extending from level of base of legs IV to setae !4, width 214; leg II with
tibial expansions slightly developed dorsally, pointed at the tip, width
144, Jorsal idicsoma : Fropodosomal shield granular in appearance overall;
transverse suture well defined; hysterosomal shield granular in appearance
with small and large lacunae covering the posterior one-half; Jd4 short,
setiform, positioned on posterior border above l2. Setas d5 thin, setiform
with narrow membranes at the base; I3 thin, setiform; I4 short, lanceolate,
length 43H; 15 thin, setiform; Pai short, double tipped, pointed on the

ends, length 30H. Ventral idicsoma : Epimerites I fused into short, tﬁiEk



sternum} epimerites II slightly curved with additional sclerite angled
gownward medial end; I1A straight; coxal fields 1| and II open; epimerites
111 and 1IIa fused in circular shape: coxal field II0 closed; epimerite IV
fused to 1I1IR. GSetae Mae relatively long, setiform, positioned between 14
and 15. Epigynium thick, short, curved, placed between tips of epimerites
ITA.

haterials examined - Type host 3 From Anas cyanoptera : 3 he, 4 ho
males, 7 females, Harrah, Yakima County, Washington, 4-V-1942 (NU 1711).
From 8nas discors @ S he, 2 ho males, 7 females, White Rock Lake, Dallas
County, Texas, 14-Iv-193&6 (NU 1036).

Additional materials include : From Anas acuta acuta : 1 he male, 1
female, 2 N, Bering Island, Commander Islands (AMNH 7322454, UGA 8191); 1 hao
male, Z N, Bharatpur, Kajasthan, India (UGA BB9). From fnas clypeats : 3
he, 1 ho males, 5 females, Decatur County, Kansas (Cleveland #49278, UGA
4684); 1 he male, &6 females, Fort Clinton, Ottawa County, Dhio (Cleveland
#25031, UGA B4&BT): 2 he males, 4 females, Bharatpur, Rajasthan, India (UGA
&£682). From Bnas crecca crecca : 2 temales, El 5alhiya, Shargiya, Eygpt
(AMNH 42420Z, UGA B577). From Anas cyanecptera @ 2 he, 1| ho males, 10
temales, 1 N, Dallas Lake, Dallas County, Texas (NU 1032); 3 he, 4 ho males,
& females, Dallas County, Texas (NU 1033), From Anas discors ¢ 1 female,
Imperial, Nebraska (610905-2); 1 female, Rushville, Nebraska (590831-1); 1
ne male, { female, 3 N, Eagle Lake, Dallas, Texas (NU 1034); 1 female, 1 N,
White Rock Lake, Dallas County, Texas (nNU 1033); 3 he, 1 ho males, &
females, Erie, Fennsylvania (AMNH 79489, UGA B8193). From fnas erythrerhynca
: 1 he male, | female, Tsessebe, EBechuanaland, South Africa (NU Z2104); 2 ho

males, 10 females, Tsessebe, Bechuanaland, South Africa (NU 3881); 2 hé,ni
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ho males, 8 females, Lephepe, Bechuanaland, South Africa (NU 2106} 1 he
male, 2 temales, 1 N, Kanye, bechuanaland, South Africa (NU 3634)}; 5
females, 1 N, Lochnivar Ranch, N. Monze, Rhodesia (NU 4061). From Anas
fuligula tuliguia : & he males, 4 temales, Everglades, East of Ukeechobee,
Florida (AMNH 749726, UGA 8361): 1 he, | ho males, 8 females, tverglades,
kEast of Okeechobee, Florida (AMNH 749727, UGA B3&60). From Anas hottentota :
I he, 3 ho males, 2 females, ! N, Lochnivar Ranch, N. Monze, Rhodesia (MU
4065). From Anas laysanensis : 10 he, 1 ho males, 10 females, Z N, Laysan
Island, Hawaiian Islands (UGA 10200). From Anas querquedela : 1 he, 1 ho
males, Bharatpur, Rajasthan, India (UBA 8B3):; Z ho males, 7 females, 1 N,
Bharatpur, Rajasthan, India (UGA 6790); 2 he, 7 females, 1 N, Bharatpur,
kajasthan, India (UBA 6B0O9). From Anas rhyncotis @ 2 he, 2 ho males, &
females, Richmond River, New South Wales, Australia (AMNH 732786, UGA 8564);
% he, 1 ho males, % females, Wueensland, Australia (AMNH 732788, UGA 836703
2 he, 1| ho males, o females, North Queensland, Australia (AMNH 732787 « UGA
§571). From #pas rubripres : 2 he, 1 ho males, Z females, Wallis, Wharton
County, Texas (NU 1714); 2 he, 2 ho males, 2 females, Cove, Chambers County,
Texas (NU 1715). From Anas strepera : Z he males, 1 temale, Z N, Tarrant
County, Texas (NU 1031); 2 he, 1| ho males, 2 females, Devils River, Val
verde, Texas (NU 1716); 1 ho male, Currituck Sound, Currituck County, North
Carolina (AMNH 749739, UGA 8192). From Apas undulata t 3 ho males, 3
temales, Johannesburg, South Africa (NU 2096); 1 female, Bedford, Cape
Frovince, South Africa (NU3S90); 1| he male, 5 N, Isis Estates, Bononi,
Transvaal, Africa (NU 4079). From Anas penelope : 1 he male, Bharatpur,
Rajasthan, India (YS8U 1036). From Nareca (=Anas) americana @ 3 he males, 2

temales, S N, Dallas Lake, Dallas County, Texas (NU 1030); 2 he males, 4
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females, 4 N, Dallas Lake, Dallas County, Texas (NU 1031):; 1 female, Montauk
Foint, Suffolk County, Mew York (AMNH 250648, UBA B192). From Chaulelaspus
(=8nas) streperus i 2 females, Mobile Bay, Alabama (USNM 260179, UGA ZB93).
From Spatula (=Anas) clypeata : % ho males, 4 females, Eagle Lake, Colorado
County, Texas (NU 1040); 4 he, | ho males, 10 females, Dallas Lake, Dallas
Lounty, Texas (NU 1041); 7 he, Z ho males, 7 females, Lake Dallas, Dallas
Co., Texas (NU 1042); 11 he, 2 ho males, 4 females, Dallas Lake, Dallas
County, Texas (NU 1043). From sSpatula (=Anas) platalea : I he, I ho males,
9 females, 1| N, Rio Salado, Sante Fe, Argentina (USNM 59132, UGA 28%92).

From Szlvadorina (FAnas) waiguensis : 4 he males, 8 females, 4 N, Dutch New
Guinea (USNM 518906, UGR 28B99). From Jendronessa galericulata : I he males,
Songdo, korea (USNM 317815, UbA ZB90). From FPteronettz hartlaubii : 7 he
males, Avakubi, I[turi Frovince, Belgian Congo (AMNH 137430, UGA B396); 1 he
male, Niangara, Uele Frovince, Belgian Congo (AMNH 1576388, UBA BG97); Z he
males, Niangara, Uele Frovince, Helgian Congo (AMNH 1576435, UGA 83598).~ From
Thalassornis leuconotos leuconotos : 1| he male, Kagera River, Tanganyika--
Ruanda-Urundi Border (AMNH 734049, UGA 2437); 1 female, Naivasha, Kenya
{AMNH 734044, UGA 2439). From Aix sponsa : 2 he males, Dallas, Texas (NU
1049); 1 he male, Dallas, Texas (MU 1030); 1 ho male, 1 female, Saratoga
Lake, Saratoga County, New York (UGA BiBé); 1| female, Montuak Point, Suffolk
County, New York (APMINH 44703, UGA 8187); 2 he males, Homosassa Springs,

Florida (CM 610101-13); % he males, Sangamon River, Illinois (NU 47Z27).



Freyana casarcae Dubinin
{Figs. 52~56)

Dubinin, 1990a, Akad. Nauk USSR, Zool. Inst., Parazit. 8b., 12
: 35, 36, fig. &, &-10.

Dubinin, 19516, Parazit. Sb., 13 : 213, 213,

Dubinin, 1953, Fauna of the USSR, &(6) : 267, 268, fig. 90,
91, 110.

This species strongly resembles the previous species with
differences noted in the shape and size of the caudal setae. These mites
are restricted to birde of the genus Tadorna Fleming. These ducks have
ranges extending throughout Europe, Asia, Nortn America, and some Pacific
Islands.

kale, Hetercomorph. Length ( incl. gnathosoma) &65H, width 44&5H.
Idiosoma oval shaped, widely rounded posteriorly. Lateral hysterosomal
membranes wide, extend from level of sh to 14, width 58K, Leg II witg
tibial expansions well developed dorsally, pointed at the tip, width 45H.
vorsal idiosompa @ Fropodosomal shield granular in appearance overall;
transverse suture well defined; hystersomal shield granular in appearance
with small scattered lacunae overall, Dorsal setae relatively long: d¥4
setiform, located anterior and slightly medial to 15, length &0M; d5 very
long, setiform with large petal-like lateral gxpansions at the base,
separated from the setae by a narrow space, expansion length 106M, width
434, GSetae 13 thick, setiform, long; 14 wide, petal shape, pointed at the
tip witn raised eoges, lenoth L17M, width S53H; 13 long, thick, setiformy Pai

arise +rom a terminal cleft, sickle shaped, with wide pointed inner membrane



Freyana casarcae (Dubinin, 1990). Fig. 52 : homeomorphic male,

terminal setae. Fig.

%3 : tarsus of leg II, homeomorphic male. Fig.

54 : heteromorphic male, terminal setae. Fig. 53 : tarsus of leg II,

heteromorphic male.

Fig. 96 : temale, terminal setae.






and longer curved outer membrane, length 43H, width 70K, VYentral idiosoma :
btrongly ceveloped overall: coxal tields I-IV closed, epimerites 1 tused
into a long sternum with small lateral sclerite at tip joined to epimerite
11, epimerites Il andg 1IA fused, III and IIIA fuseo in elongated circle
shape, IV fused to I1IA; Y-shaped medial sclerite present. Setae Pae thin,
setiform, positioned anterc-medial to I4.

Hele. iomeomorph. Length (incl. gnathosomal S535H, width 3384,
ldiosoma widely oval, rounded posteriorly; lateral hysterosomal membranes
less developed than in heteromorph, extending from level of base of legs IV
to 14, width Z4s, Tibial expansions on leg 1I moderately developed
dorsally, rounded at the tip, width 194. PBorsal idiosoma : Resembles
heteromorph in shiela characteristics; ¢4 anterior and slightly medial to
15, length 22M; d5 very long, setiform with petal-like lateral ewpansion at
the base, expansion length &1M, width Z4M; I3 thinner than heteromorph,
long, setiform: 14 pointed with petal-like shape, with medial edge less
rounded, length 78M, width Z74. Setae 15 long, thick, setiformi FPai
resembles heteromarph with smaller dimensions, lengtn 32ZH, width 446M.
Gentral 1diosoma @ Epimerites I fused into short sternum, coxal field I
opens epimerites [I bent strongly at tip towards [{A; [IA straight, coxal
tield 1I open; 111 and IIIA +used in oval shape; IV fused to IlIA; Y-shaped
sclerite fused to I1Ia and positioned anterior to genital organ. Setae Pae
as in heteromorph.

temale. Length (incl. gnathosoma) SBOM, width 3904, Idiosoma
widely oval, rounded posteriorly: lateral hysterosomal membranes narrow,
extending from level of legs 111 to 14, width 20M; tibial expansions poorly

developed dorsally, widbh 9H, JPorsal idicsoma @ Resenbles males in shieid
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pattern witn larger numbers of small lacunaes d¢ thin, setiform, positioned
anterior to !&, length Z4M; @5 long, setiform, with narrow membranes at the
bases [J thin, long., setiform: I4 lanceclate, curved glightly inward, length
b4Hy I5 long, thick, setiform; Fai straight, lanceolate, rounded tip, length
52H. Uentral idicsoma : Sclerotization pattern of coxal fields resembles
freyana largifolia; setae Pae thin, setiform, located well anterior and
lLateral to I+, length 384,

Materiels examined - Type host : From Tadorna radjah radjah ¢ 1 he,
1 ho males, Ceram Island, §. Moluccas, Indonesia, 2Z5-VIII-1911 (UGA 3377); 7
he males, No Data, (UGA 33B0); 1 he male, Arfak Mountains, New Guinea,
15-1v=-1931 (NJ 5614). From Tadorna taderna : 1 female, Sarpa Lakes,

Stalingrad, Russia, 5-V-1909 (AMNH 407632, UBA B&6Z1).

Freyara magrosetae Dubinin
{Figs. &7-62) -

Dubinin, W. 8., 1930a, Akad. Nauk USSR, Zool. Inst., Parazit.
Sb., 12 : 36, tig. 6, 1-5.

This is the largest of the species of freyana and strongly resembles
the preceding species, differing in the shape and dimensions of the caudal
setae and roundness of the idiosoma. These mites are found on the primary
feathers and covert feathers of the wings of the Egyptian goose Alopochen
aegyptiaca {(Linnaeus).

Male. Heteromorph. Length (including gnathosoma) 720H, width J30M,

Idiosoma =gg shaped, rounded posteriorly; lateral hysterosomal membrangs
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Freyana magnosetae, Dubinin, 1933, Fig. 57 : tarsus of leg II,
female. Fig. 58 : female, terminal setae. Fig. 59 : homeomorphic
male, terminal setae., Fig. &0 : tarsus of leg II, homeomorphic male.
Fig, &1 : heteromorphic male, terminal setae. Fig. 62 : tarsus of leg

II, heteromorphic male.
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very wide, extending from level of sh to I4, width 46H; leg II with tibial
expansion well developed ocorsally, pointed at tip, width 37M. JDorsal
idiosoma : Fropodosomal shield coarsely granular in appearance anterior to
sciy transverse suture well defined: hysterosomal shield coarsely granular
in appearance with scattered lacunae overall posterior to df. OGetae J4
relatively long, thin, setiform, length &4HM: g5 very long, thick with large
rounded, petal-like expansion at the base, expansion length Bé&M, width 328H;
13 thick, setiform, long: l4 wide, rounded, petal-like, with raised edges,
length 1064, widtn S0M:; 15 long, thick, setiform; Pai arise from terminal
cleft, sickle-shaped, elongate, with rounded inner expansions and long,
curved outer expansions, length 48#, width 604, VUentral idiosoma : All
coxal +ields closed; heavily sclerotized overall. Setae Fae thin, setiform,
originates anteromedial to I4.

#ale. Homeomorph, Length (incl. gnathosoma) 600K, width 420M.
Idiosoma egg shaped, rounded posteriorly; lateral hysterosomal membranes
narrow, extending from level of top of base of legs 111 to I4, width 3in;
tibial expansions on legs Il poorly developed, with pointed tip, width 104,
borsal igiosoma @ Fropodosomal shield granular in appearance overall;
hysterosomal shield granular in appearance and covered with small, scattered
lacunae. Setae ¢¢ thin, setiform, positioned directly anterior to [3; o3&
very long, thin, setiform with leaf-like lateral exupansion at base,
gxpansion length &B8M, width 19H. Getze 13 long, thin, setiform; 14
blade-like, wide, pointed, with raised inner edges, length 84M, width 224
1% long, thick, setiform: Fai broad, with squared-off lateral expansion and
lengthened inner expansion, length 46M, width 38M. Ventral idicsonma :

Epimerites I fused into sternum; II bent at tip; IIA straight; III and IIIA
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fused in oval shape; coxal fields [ and Il open, coxal field II[ closed;
small Y-shaped sclerite present at posterior of sternum. Setae Fae located
antero-medial to I¢, thin, short, setiform.

Female. Length (incl. gnathosoma) 635H, width 460H. Large rounded
oval idiosoma; lateral hysterosomal membranes narrow, extend from level of
bottom of base of legs 11! to 14, max. width 194, Tibial expansions of legs
11 almost non-existent, rounded tip, width 9H. Dorsal idiosoma :
Fropodosomal shield granular in appearance, anterior to sce: transverse
suture well defined: hysterosomal shield granular in appearance overall.
Fosterior to level of ¢/ with numerous small lacunae around the border and
large lacunae at the mid-region. Setae d4 short, thin, setiform, positioned
anterior and between !5 and ¢5; 13 long, thin, setiform; 14 short,
lanceolate, pointed, length 62H; I35 and d5 long, thin, setiform, slightly
wider in the base; Pai short, lanceolate, length L3IH. Ventral idicsoma :
Epimerites [ fused into short sternum; epimerites Il bent at tip; IIA~
straight: II1I and IIIA in C-shaped configuration; IV fused to IIIR; coxal
fields I, II, and III open. Setae FPae short, setiform, located well
anterior to 15,

haterials examined - Type host 1 From Rlopochen segyptiaca ¢ 8 he, 1
ho males, 3 females, Nyiro River, Sotik District, Kenya, 23-VI-190% (USNM
213876, NU 9333); 6 he, 1 ho males, o temales, Flains of Kilamanjaro, Kenya,
22-VI11-1888 (USNM 117773, MU 9534); 2 he males, Western Somaliland,
z0-1X-1894 (AMNH 731278, UGA Z4246): 1 he male, 1 female, Mairobi, Eenya,
9-1X-1921 (AMNH 202525, UGA 56125 1| he male, 2 females, 3 N, Dana River,
Maica Murri, Northern kenya, B-XI1-1931 (NU 8334 LBMNHI}; 1| he male, Ghendi,

Northern Frovince, Sudan, 18-I111-1901 {(AMNH 731280, UGA 2424); 2 he maieg,



Shendar, Blue Nile Frovince, Sudan, 17-1X-1850 (AMNH 731282, UGA 2423); 3 he
males, Z females, Hoache kiver, Southern kthiopia, 11-111-1913 (AMNH 731270,

uGA 8613%).

Freyana secundus Dubinin
(Figs. 63-6&6)

Dubinin, W. B., 19%0a, Akad. Nauk USSR, Zool. Inst., Farazit.
Sb., 12 ¢ 37, 38, fig. 7, 5-8.

Dubinin (1950a) reports that the heteromorphic males are unknown and
continued only to describe the homeomorphic form. the following
cescriptions are from numerous heteromorphs since the homeomorphic forms are
rare in this collection. ihe description of the latter type is based on
Lubinin’s original descriptions.

The heteromorpn male is differentiated by the dimensions of tg;
caudal setae and the lateral membranes, the shape of the leg II tibial
expansions and the sclerotization patterns of the idiosoma. This species is
recorded only from Sarkidiornis melanotes Pennant which ranges from Africa
to southern Asia.

#ale. Heteromorph. Length (incl. gnathosoma) 620H, width 4304,
Idiosoma large, widely rounded; pronounced terminal cleft; lateral
hysterosomal membranes wide, extending from level of sh to 14, with slight
groove at level of leg I1I, width 604, Tibial expansions of legs II well

geveloped dorsally, pointed at tip, width 368, Dorsal idiosoms 3

Fropodosomal shield granular in appearance overallj transverse suture well



Freyana secundus (Dubinin, 1930). Fig. 63

terminal setae. Fig. 64 :

&3 »

temale,

terminal setae.

tarsus of leg 11,

s+ heteromorphic male,

heteromorphic male.

Fig. 64 : tarsus of leg II, female.

Fig.
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defined followed by narrow striated region; hysterosomal shield finely
granular in appearance. betae ¢4 relatively long, thin, setiform,
positioned anterior to I&; d5 very long, thick, segiform, with long
leat-like expansion at the base, pointed at tip, expansion length 78HM, width
27H, Setae 1J long, thick, setiform; I4 large, pointed, petal-like shaped
with raised edges, length 1014, width 34H; I5 long, thick, setiform; Fai
positioned within terminal cleft, boot-shaped, with pointed inner expansion,
and with long, narrow, lateral ewpansions, length 20M, width 63M. Uentral
idiosoma : Strongly sclerotized; all coxal fields closed; coxal field III
pval shaped; large Y-shaped sclerite present; Pae relatively long, thin,
setiform, arises anterior to 14,

#ale. Homeoworph. (From Dubinin, 1930a) Length 460M, width 704,
The length of P2’ nearly eguals its width, the setae is triangular in shape,
The leaf-like expansions of d5 are small, narrow, pointed at tip; I3 and I&
are setiform; I¢ are narrow, pointed. Medial sclerite is stick-like, -
somewhat split on the end., Tibiai expansions of legs Il bluntly truncate
distally.

femaie. Length (incl. gnathosoma) 560H, width 38OM. ldiosoma
widely rounded, witn oval shape; lateral hysterosomal membranes narrow,
extend from bottom of base of legs III to 14; leg II tibial expansions
slightly developed dorsally, with rounded tip, width 14M. Dorsal idicsonma :
Fropodosomal shield granular in appearance overall; transverse suture well
defined; hysterasomal shield granular in appearance. Getae d4 short, thin,
setiform, anterior and slightly medial to I3; ¢5 long, thin, setiform with
narrow outer expansion at the base, width 8H; 13 long, thick, setiform; I4

short, lanceolate, length S3M; I35 long, thick, setiform; Fai short,
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double-tipped, with setal shatt traversing the larger inner expansion,
length 40H, width 19H. Uentral 1diosoma : Epimerites 1 +tused into long
sternum; Il bent at tip; IIA straight; III and IIA fused into circular
shape; coxal tields I and 1I open; coxal field 1lI closed; epimerite 1V
fused to IIIA. Epigynium semicircular, between tips of epimerite IIA.
tetae Pae relatively long, thin, setiform, positioned well anterior to I35,
Neterials examined - Type host : From Sarkidiornis melanotos : 7
temale, & N, Tsessebe, Bechuanaland, South Africa, 2-1-1956 (NU 3898); 1 he
male, 1 female, Tsessebe, Bechuanaland, South Africa, 2-1-1936 (NU Z2103).
fdditional materials : From Sarkidiornis melanotes @ Z he males, 1
female, Faradje, Eastern Frovince, Belgian Congo (AMNH 137634, UBGA 2427); 2
he males, 1 +female, Mawere, Tanganyika (AMNH 428578, UBA 2429); 1 he male, B8
females, Bharatpur, Rajasthan, Ingia (UGA 6375); 2 he males, 2 females,
Faradje, Eastern Frovince, Belgian UCongo (AMNH 137636, UGA 242B); Z he
males, 2 females, Faradje, Eastern FProvince, Belgian Congo (AMNH 137633, UGA
z430); T he males, kyabe District, South Chad Territory, French Equatorial

Africa (USNM 458208, NJ 9333).
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Freyana aythinae Dubinin
{Figs. &7-71)

Dubinin, W. B., 1950a, Akad. Nauk USSR, Zool. Inst., Farazit.
S., 12z : 38, +ig. 7, 9-13,

Dubinin, W. B., 195ib, Farazit. Sb., 13 : 213-215.

Dubinin, W. B., 1953, Fauna of the USSR, 6(&) : 268, 269, fig
111.

Thic species is differentiated by the shape and oimensions of the
terminal setae, the appearance of the coxo-sternal skeleton and the tibial
expansions of legs 11. both morphological forms of the male are present.
This mite inhabits the primary feathers and wing covert feathers of ducks of
the genus Netta kaup and Aythya boie (=Nyroce Fleming). They are found
along with Freyana nyrocae on the same bird and have a worldwide
gistribution.

hale. Heteromorph., Length (incl. gnathosoma) 540K, width 386@.
ldiosama widely ovaly lateral hysterosomal membranes wide, extending from
level of df to 14, width 39H; tibial expansions leg 1l well developed
dorsally, pointed at tip, width 44M. Dorsal idiosoma : Fropodosomal shield
tinely granular in appearance; transverse suture well defined; entire

ysterosomal shield finely granular in appearance, covered with small
lacunae; ¢4 very thin, setiform, positioned anterior to I3; d& thin,
setiform, with long, pointed, leaf-like lateral expansions at the base,
expansion length %4#, Setae I3 long, thick, setitorm; I£ long, rounded,
with petal-like shape, length 88, widtn 3ix; 15 long, thick, setiform; Pai

positioned on terminal cleft, with pointed inner expansion and rounded outer
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Freyana aythinae (Dubinin, 1951). Fig. &7 : homeomorphic male,
terminal setae. Fig. &8 : homeomorphic male, tarsus of leg 1l,. Fig.
&9 ¢ female terminal setae. Fig. 70 : heteromorphic male,terminal

sptae. Fig. 71 : heteromorpnic male, tarsus of leg 11.
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expansion, lengtn 45H, width 434, Ventral idiosoma : Strongly sclerotized
overall; closed coxat fields: large medial sclerite; FPae thin, short,
setifarm.

kale. Homeomorph. Length (incl. gnathosoma) 490MH, width JZ0M.
Ildiosoma smaller than previous species, rounded oval shape; lateral
hystercsomal membranes narrow, extenaing trom level of bottom of base of
legs III to 14, width 174; leg II witn tibial expansion slightly dorsal,
with squared-off tip, width 17M. VJWorsal idiosoma : Fropodosomal shield
finely granular in appearance; transverse suture well defined; entire
hysterosomal shield +inely granular in appearance with numerous evenly
spaced small lacunae; d4 short, thin, setiform, positioned anterior tolS.
tetae 45 long, thin, setiform with narrow, pointed, lateral leaf-like
expansions at the base, expansion length 484, width 14M; I3 long, thick,
setiform; 14 pointed, leaf-like, raised inner and rounded outer edges,
length S7H, width 17M; I5 long, thick, setiform, wider at the base; Pae
positioned on terminal cleft, with longer pointed medial expansion and wider
truncate lateral expansiaons, length (to point) 39H, width 3&M. Ventral
i1diosoma @ Epimerites 1 tfused into short sternum; II bent at tip; IIA
straighty 111 and I1iA fused into oval shape; IV fused to IIIA; small weakly
geveloped medial sclerite present; coxal tields 1, Il open; coxal +fiela 111
closed. &Hetae Pae very thin, setiform, positioned anterior to dv.

Female. Length (incl. gnathosoma) 490K, width 3454, Idiosoma
rounded, relatively small; lateral hysterosomal membranes narrow, extending
trom level ot base of legs 1V to I4, width 10M; tibial expansions of legs
1I weakly developed dorsally, with rounded tip, width 12ZH. Dorsal idiosoma

1 Fropodosomal shield finely granular in appearance; transverse suture well
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defined; hysterosomal shield finely granular in appearance overall with few
small scattered lacunae posterior to legs Iv; d4 thin, setiform, positioned
anterior to 15. Setae ¢3 long, setiform with small expansions at the base;
13 long, setitorm; I4 lanceolate, snort, length 43M; 15 long, setiform; FPai
double tipped, length 35KH, width 14H. Uentral idiosoma : As in homeomorph
gexcept without medial sclerite; Fae thin, setiform, short, positioned well
anterior to 15.

katerial examined - Type host : From hyroca (=8ythya) nyroca : I
females, Egypt, 1-11-1917 (AMNH 4224537, UGA 2434); 4 he, 1 ho males, 4
{emales, Inchas, Egypt, 12-1I-1916 (AMNH 424335, UBA Z436).

Additional material examined : From Aythya 2ffinis t 2 ho males, 3
temales, Burlington, Iowa (AMNH 733402, UBA B3IS0); 1 temale, Lake Dallas,
Texas (NU 1052, Drf 1480); 1 female, Lake Dallas, Texas (NU 1033, DM 1298); 2
temales, Faso Keal Ranch, Texas (NU 1054, DM 82)3 1 bhe male, z females, 7 K
Ranch, Delaware kiver, Texas (NU 1708, TAM 276e6); 2 he, 9 ho males, 12
temales, Loldstream, Untario (UbA 8351, AMNH 749879); 1 temale, Mastic,
Suffolk County, New York (AMNA 149300, UGA 8183). From Aythya australis 1 3
he, 1 ho males, 10 +emales, Australia (AMNH 733284, UGA B627); 2 he, x ho
males, v females, 1 N, West Irian (AMNH 703357, UGA 8624); 1 he male, |
temale, Z N, Lindu kiver, Celebes (USNM 250634, UGA 2898); 1 ho male, 6
female, 9 N, Dawson Kiver, S.E. Gueensland, Australia (AMNH 733270, UGA
8626). From #Hythya baeri : 3 he, 1 ho males, 7 +emales, Linchuan, Anhwei,
China (NU 1707): 2 he males, 4 females, Manchuria (AMNH 733233, UGA B&ZX); 2
ho males, Ningpo, Chekiang, China (AMNH 733234, UGA B62Z). From Aythya
collaris + 2 he males, 2 females, Eagle Lake, Texas (NU 1043); 1 he male, 1

temale, Colorado County, Texas (NU 1046); 1 temale, Eagle Lake, Texas (NU
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1047); 7 females, Eagle Lake, Texas (NU1048)3; 4 he, 1 ho males, 3 females,
New York, New York (UBA B183). From Aythya erythrophthalsa : B temales,
Cape Town, South Africa (NU 411&); 2 he, | ho males, & females, Transvaal,
South Africa (USNM 433501, UGA 2897); 3 he, 1 ho males, 2 females, Cali,
Valle del Cauca, Colombia {(AMNH 111374, UGA 8429); % he males, 7 females,
Guita, Feru (AMNH 151159, UBA B630). From #ythya novaseslandiae : I he
males, 2 females, New Zealand (UBA 8633); 4 he males, I females, New Zealand
(UGA 8634), From Aythya nyroca ¢ 1 he male, 5 females, Seistan, lran (AMNH
733227, UGA 2433); 1| he male, 3 females, Cairo, Egypt (AMNH 424534, UGA
$433). From #ythya valisineria : | he male, 3 females, Hackberry Lake,
Nebraska (AMNH 95394, UBA 8333). From Nette rufina : 2 he, 1 ho males,
talonika, breece (NU B3S5); 1 temale, kome, Italy (NU &336); % female,
Calcutta, India (NU 8357); L female, Hassan-Cadé, lran (NJ 118335, AMNH

73506) .

Freyana tadornae Dubinin
(Fig., 72)

bubinin, W. B., 1950a, Akad. Nauk USSR, Zool. Inst., Farazit.
8b., 12 1 38, fig. 7, 14-13.

Only +emale specimens of this species have been found. They are
differentiated by the shape of the caudal setae and the appearance of the
coxo-sternal skeleton., This species is recorded only from Tadorna radjah

radjah (Lesson) from the South Facific.



Freyana tadornae (Dubinin, 1950). Fig. 72 : female,

terminal setae.

treyana nettapina (frouessart et Megnin, 1883; Dubinin, 1930). Fig.

73 : female, terminal setae. Fig. 74 homeomorphic male, terminal

setae,






84

female. Length (incl. gnathosoma) 5854, width 3804, Idiosoma
widely oval; lateral hysterosomal membranes extending from level of base ot
legs I1i to 14, width lom; leg II with tibial expansions poorly developed,
with rounded tip. width 154, Dorsa: iciosoma : Fropodosomal snield appears
finely granular; transverse suture well defined; hysterosomal shield finely
granular in appearance with numerous small scattered lacunae overall. Setae
d4 thin, setiform; I4 lanceolate, length 47K, width 14K; I35 thick, long,
setiform; Pai oval witn grooved tip, wide outer expansions, length 38K,
width 17, Yentral idicsoma : Epimerites [ fused into short sternum; II
bent at tip; IIA straight; 111 and IIIA fused into circular shape; IV tused
to I111A; open coxal fields I and II; closed coxal field IIl. Setae Fae
short, setiform, positioned anterior to I3,

Naterials examined - Type host : From Tadorna radjab radjab 1 3
temale, 1 N, Ceram Island, 5. Moloccas, Indonesia, Z5-VIII-1911 (UBA 3377),

I female, No Data, (UGA 33800. -~

freyana gendrocygni  Dubinin
{(Figs. 75-7%9

bubinin, W. B., 1950a, Akad. Nauk. USSR, Zool. Inst., Farazit. Sb.,
12 ¢+ 39-41, +ig. g 1 1-4.

This species is recognized by the shape of the terminal setae,
particularly the horn-like growth on setae I35 of the heteromorphic male
and the outer expansions on setae I5 and 4% of the female.

Freyana dendrocygni Dubinin is parasitic on various species of



Freyana dendrocygni (Dubinin, 1930). Fig. 73 : homeomorphic male,
terminal setae. Fig. 76 : homeomorphic male, tarsus of leg II,. Fig.
77 : heteromorphic male, tarsus of leg II,. Fig. 78 : heteromorphic

male, terminal setae. Fig. 79 : female, terminal setae.
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ducks of the genus Uendrocygna Swanson. The majority of these ducks are
from the Southern Hemisphere with two species ranging into southern North
pmerica.

Male. Heteromorph. Length (incl. gnathosoma) 590K, width 473K,
Idiosoma widely oval to pear-shaped, rounded posteriorly, tapered
anteriorly; lateral hysterosomal membranes wide, extending from level of
setae sh to 14,‘width 33u, Tibial expansions of leg II well developed
oprsally along entire length of segment,with rounded point, width 3J0H.
Vorsal idiosoma : Heavily sclerotized overall; propodosomal shield densely
granular in appearance; transverse suture well-defined; hysterosomal shield
very densely granular in appearance witn covering of small evenly spaced
lacunae along posterior half; oI, d%, ¢3 short, setiform; &4 slightly
longer, thin, setiform, witn origin along edge of hysterosomal shield
anterior to and between 15 and o5, length 44M; o5 very long, thick,
setiform, with rounded, petal-like lateral expansion attached along the
base, expansion length 93H, width 39M. GSetae I3 long, thick, setiform; 14
large, rounded, oval shaped, length 117H, width 73x; I35 long, thick,
setiform with lanceolate lateral projection attached, lateral projection
length 70M, width 25K, Setae Pai wide, fan shaped, length 474, width 82K,
bmall hystersomal cleft present. Ventral idiosoma : Loxo-sternal skeleton
well-developed; all coxal fields appear closed; epimerites [ fused into long
sternum; 11 straight; IIA straignt ano fused to III; 111 anog II1A fused in
oval shape: IV fused to I11IA; posterior medial Y-shaped sclerite present
enclosing posterior region of sternum. benital organ short, iocated between
bases of legs IV. Setae FPae thin, setiform, located slightly anteromedial

to 14, lengtn 4BH,



Kale. Homeomorph. Length (incl. gnathosoma) 555M, width 413H.
Idiosoma widely oval, rounded posteriorly; lateral hysterosomal membranes
extending trom level of base of legs II[ to 14, width 21H. Dorsal tibial
expansions of legs II less ceveloped than in heteromorph, with rounded tip
wigth 144. Dorsal idiosowma @ Fropodosomal and hysterosomal shields appear
as in heteromorpny ¢4 tnin, short, setiform, positioned anterior to dd and
153 d5 very long, setiform with small, pointed, lanceolate lateral expansi
at the base, expansion length 41H, width 7H. Getae 13 long, thin, setifor
I14 lanceolate, rounded tip, length 72M, width 214; I35, thick, long,
seti1form, expanded laterally at the base 44. OSetae Fai appear as in
heteromorph with smaller dimensions, length 38H, width &40H, Small
hysterosomal cleft present. Ventral :diosoma : Less sclerotized than
heteromorph; epimerites [ fused into long straight sternum; Il and I1A
straight; II1 and IIIA approach oval configuration, not tfused; 1V fused to
111A. Fosterior medial sclerite lacking with less demarcation of coxel
tield IV, All coxal fields open. ©Genital organ short, between base legs
I¥. Setae Fae as in heteromorph, length S0M.

female. Length (incl. gnathosoma) 560M, width 390H. Idiosoma
widely oval; lateral hysterosomal membranes extending from level of dZ to
14, width 7H. JLorsal idicsoma : Fropodosomal and hysterosomal shields as
in males ot the species. Setae di, d%, dJ short, setiform, positioned
snterolateral to rsi: o5 as in nomeomorphic male, expansion length 144,
width 7M. SYetae IJ long, thin, setiform; I4 lanceolate, rounded at tip,
emall, length 45H, width 1443 15 identical to d5; Fai appears as in the
males except smaller in size, length 26H, width 37H. Small hysterosomal

clett present. Ventral idiosoma : Epimerites 1 tused into short sternuﬁ{

8
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and I[IA straight; III slightly curved; IIIA bends sharply anterior to meet
111 after fusing to epimerite Iv. Coxal tield 1 and 11 open, coxal field

1[I closed. Setas Pae located away from edge of hysterosoma, anterior to

a5.

Waterials examined - Type Host : From lUendrocygna autumnalis
qutumnalis + 2 ho males, ¥ females, Lometa, Texas, 4-VIII-1880 (UGR BI6Z); 4
temales, © N, Lometa, Texas, 18-V1Ii-18B0 (AMNH 7%61Z, UGR B364); 1 he, Z ho
males, 7 females, 3 N, Nicoya, Costa Rica, no date (AMNH 123660, UBA 83465) .
brom Dendrocygne biceler helva @ B he males, 4 females, 5 N, Eagle Lake,
Texas, 2-1-1942 (NU 1056); | female, 19 N, Calcasien Co., Louisiana,
v=XxI11-1907 (NU 4834); 1 he male, 3 N (NU 4873); X he males, < females,
Cameran Co., Texas (CM &10101-11); 1 female, 1 N, Calcasien Co., Louisiana
(CM &£10101-12), From Pendrocygne javapica : 7 females, Chiangmai Frovince,
N. Thailand, S5-V-1936 (UGA 2572); 1 he, 1 ho males, 7 females, Goalpara,
tssam, India, S5-VII-1905 (UBA B60OZ); & he males, 4 temales, 3 N, -
Toentsingan, N. E. Sumatra, 3-IX-191d (UGA 8&06): 2 females, Muang Fang,
Lhiangmai bFrovince, China (USNM 3249906, UbA 571). From lendrocygna viduats
: 8 females, 5 N, Tsessebe, bechuanaland, Africa, 9-I1-1936 (NU 3894); 4
temales, 1 N, Teessebe, Eechuanaland, nfrica, Y-1-1736 (NU 38950); & temales,
1 N,Tsessebe, Bechuanaland, Africa, z6-X1I-1933 (NU 3912); £ females, 2 N,
maun, Bechuanaiand, Africa, 9-I1X-1958 (NU 4036); 1 ho male, 1 temale, 2 N,
Senaar, Blue Nile Frovince, Sudan (AMNH 731070,UGA 2420); 1 he male, 6
temales, Usumbura, Lake langanyika, kuanda-Urundi, Z1-1V-1908 (UGR Z421); &
females, Mbala-Jinja, Eastern Frovince, Uganda (AMNH 731062, UBA 242203 9
temales, Tananarive, Madagascar, =3-111-1929 (AMNH 4107735, UGA =423); S he

males, 3 females, 4 N, Upper Nile Frovince, Sudan, 6-111-1728 (USNM 30§f§7,
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UGa 2357003 2 he, 1 ho males, 3 females, 2 N, Lake No, Blue Nile Frovince,
Sudan, 4-111-1910 (USBNM 216953, UbA :2903); ¥ he males, 4 temales, 7 N,

Firacicaba, Sao Faulo, Brazil, 26-XI-1970 (UGA 32:23).

treyana austraiis Dubinin
{Figs. 80-83%)

Dubinin, W. E., 1950a, Akad. Nauk. USSK, Iool. Inst., Farazit. 5b.,
12 @ 41-43, fig. 1lu @ 1-3.

This species has two types of males and one temale. It is easily
recognized by the shape of the idiosoma, the shape of the terminal setae
and the wide oorsal expansions of the tibia of legs 11 in the
heteromorphic male. Freyane australis is parasitic on the “Coromandel
Teal® Nettapus (=Cheniscus) coromandelianus (6Gmelin). This bird has a

distripution throughout southern Asia and the Soutn Facific islands,

hale. #eteromorpn., Length (1ncl. gnathosoma) S70H, width 325M,
idiosoma rectangular, widest at the humeral projections and tapering
posteriorly: pronounced hysterosomal cleft present between the
opisthosomal projections. Lateral hysterosomal membranes narrow, poorly
developed, extenaing +rom 1¥ to 14, width 23K, Tibial expansions on leg
Il well developed, large, triangular in shape, with pointed tip, width
%84, [lorsal idiosoma : Fropodosomal and hysterosomal shields both densely
granular in appearance; transverse suture well-defined; setae dl short,

setiform, located close to lateral margini ¢f and ¢3 short, setiform; Jf

setiform, positioned anteromedial to 13, length 32H; ¢35 long, setiform,



Freyana australis (Dubinin, 1950). Fig. 80 : female, setae.

Fig.

71

1 : homeomorphic male, terminal setae. Fig. BZ : heteromorphic male,

terminal setas.

Fig. 83 : heteromarphic male, tarsus of leg II.
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with lanceclate lateral expansion away from the setal axis, expansion length
79H, width at base 14x., bSetae 13 long, setiform; 14 long, lanceolate,
length 85M, widtn 23H; I35 long, thick, setiform. Setae Ffzi of
characteristic shape, oouble tipped, with wide medial expansion and short,
narrow lateral expansion, length (to medial tip) &1H, width (at base) Z3H.
yentral idicsoma @ Strongly ceveloped coxo-sternal skeletony all coxal
fields closeo; epimerites [ torm a long sternum, fused at tip to epimerite
1I; 11 and I1sa straignt; 111 ano 1iIA fuseo in oval shape; 1V fused with
tI11A; small medial sclerite present, positioned anterior to genital organ.
benital organ between base ot legs 1V. Setae FPae thin, setiform, anterior
to 14, lengtn 414,

fiale. Homeomorph. Length (incl. gnathosoma) SBOR, width 370K,
{diosoma widely oval: small hysterosomal cleft present. Lateral
hysterosomal membranes narrow, poorly developed, extending trom level of
legs IV to l4, width 234. Tipial expansions of leg IV small, width 748
korsal i1diosoms : Fropodosomal shield densely granular in appearance
overall; transverse suture well-defined; hysterosomal shield densely
granular with smatl lacunae overall; di, ¢Z, o3 short, setiform. Getae Jd4
thin, setiform, positioned anterior to I3, length 43H; ¢35 as in
heteromorpnic male, expansion length 72K, width at base 19M. Getae I3 long,
thin, setiform; I4 as in heteromorphic male, length 77H, width 24H; I35 long,
thick, setiform; Pai resembles heteromorpnic male with lateral top more
rounded, length 43H, width Z1K. Yerntral idiosoma : Epimerites [ fused into
short sternum; 11 bent at tip; 1IA straignt; 1II and 1I1A in oval
contiquration with small gap between the tips; IV fused to I{IA. Fosterior

medial sclerite absent; coxal fieids 1, 11, 11 open; setae Fae thin,



94

setiform, positioned slightly anteromedial to I+4, length 48H,

Female. Length (1ncl. gnathosoma) SZEOH, width 345H.  ldiosoma
widely avali lacking hysterosomal cleft; lateral hysterosomal membranes
poorly oeveioped, extending +rom level ot ¢ to 194, widtn 10M. Jorsai
:diosoma i Fropodosomal and hysterosomal shields densely granular in
appearance; transverse suture well-oetined; setae ¢, ¢ short, setiform; o3
setiform, longer than typical, lengtn Sdk; &4 setiform, positioned above I3
d% long, thin, setitorm, slightly wicer at the base; 13 long, setitorm; 14
lanceolate without projecting edges, length 7243 I3 long, thick, setiform.
Setag Pai double-tipped. closely resembling the female ot freyana
largifolia, witn smaller widtn and smaller lateral tip, length 74, width
144, VYentral 21010soma : Cowp-sternal skeleton resembles homeomorphic male
with additional small pointed spur at the point of fusion of IV to ITIA.

Setae Fae thin, setiform.

Waterials examineg - lype Host : brom Nettapus auritus @ 2 he males,
Sakales River, E. Madagascar, 13-Y-1895 (Usnd 151137, NU 9320); 4 he males,
takales Kiver, k. Madagascar, 13-V-1895 (USNM 151136, MU 95:%); & he males,
lamatave Frovince, Madagascar, no date (USNM 148146, NU 9331); 4 he males,
Lapelongo, Huia Frovince, Angola, 23-VI1I-19235 (AMNH 259128, MU 118351): 3 he
males, kalahari, Hechuanaland, Atrica, S-V-1930 (AMNH 414405, NY 114d352); 1
he male, Lake Mgami, kechuanaland, Atrica, YI-1909 (ANMNH 4244534, NU 11882,
Fram Nettapus (=Cheniscus) coromandelianus coromandelianus : % he, 4 ho
males, & females, Upper Assam, India, 1943 (NU 171Z2); 1 ho male, 1 +temale,
Kaukarit, Houmdrauw Rou, ihailand, 3-VI-1879 (USNM 93325, UGA 2886)3 1 ho

male, | temale, 1 N, bang Borapet, rthailand, Z5-VI-1925 (USNM Z318048, UikA



2883); 1 N, Nan Mong, Maung krapbin, thailand (USNM 306722, UBA 2889y 2 he,
& ho males, & temales, bharatpur, kajasthan, India, 17-11-1971 (UbA 7E97): 1
he, 5 hao males, 3 females. 1 N, Mengtsz, Yunnan Frovince, China, G-¥-1910

{(AMNH 722864, UbA BGDE).

freyana celefensis Dubinin
tFigs. 84-87)

Lubinin, W. k., 1950a, Akad. Nauk USSR, Zoel. Inst., Farazit. Sb.,
12 ¢ 43i-44, +ig. 11z 1-3.

This species has two male types and one female. It is
differentiated by the shape of the terminal setae, the tibial expansions
of leg Il and the surtace appearance of the hysterosomal shield. Getae
Fai in the temals 15 unigue.

Freyana celehensis 1s parasitic on the +light teathers of Ngétapas
pulenelius would, fhe gistribution of tnis host is restricted to
Australia ano certain neighboring islandas.

Male. Heteromorph., Lengtn (incl. gnathosoma) &3I0H, widbtn 410K,
Idiosoma widely oval, tapering posteriorly, with pronounced hysterosomal
cleft present; lateral hysterosomal membranes poorly developed, extending
from level of o3 to 14, wioth BHy tibial expansions of legs 11 well
developed, pointed, tapering slightly toward the tip, width 574, Dorsal
idiosoma : Propodosomal shield densely granular in appearance; transverse
suture well-defined; hysterosomal shield with small randomly scattered

lacunae posterior to ¢f. betae ¢!, ¢¥, o¢f short, setiform; d4 thin,



Freyana celebensis (Dubinin, 1950). Fig. 84 : female, terminal
setae, Fig. BS : homeomorphic maie, terminal setae. Fig. 86 @
heteromorpnic male, terminal setae. Fig. 87 : heteromorphic male,

tarsus ot leg ll.
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setiform, positioned anterior and slightly lateral to I3; d5 long, setiform
with long, lanceoiate lateral expansion, length BOH. Getae IJ long,
setiformy I+ lanceolate with straight medial and rounded margins, length
105H; 15 long, thick, setitorm. Setae Fai couble-tipped, both approximately
the same length, with lateral tip more narrow, length 43M, width (at base)
S8M, Wentral idiosoma : Loxo-sternal skeleton strongly sclerotized; all
coxal fields ciosed: all epimerites fused at tips; Y-shaped posterior
sclerite present anterior to genital crgan; setae Fae positioned anterior to
14, setiform.

#ale. Homeomorph. Length (incl. gnathosoma) 5I5M, width 313H.
{diosoma widgely oval, less tapered than heteromorphj hysterosomal clett less
pronpunced; lateral hysterosomal membranes poorly developed, extending from
level of ¢ to 14, width 19#; tibial expansions of leg Il small, rounded,
width GH. JVorsal idiosoma : Fropodosomal shield densely granular in
appearance; transverse suture well-developed; hysterosomal shield densely
granular with small widely scattered lacunae. Setae dZ thin, setiform,
positioned close to lateral edge; d#, 43 setiform, short; d¢ setiform,
positioned anterior to I5; d¢5 long, setiform with lanceclate lateral
gxpansions at the base, expansion lenath 504, width 1Z2H. Setae 13 long,
setitorm; Fai shaped similar to heteromorph with setal axis along medial
tip, lateral membrane squared off into a plate, lacking a pointed tip.
tentral 1divsoma : Coxo-sternal skeleton less developed. Epimerites 1 fused
into short sternum:; i and IIA straight, fused at tip; III and IIIA in oval
configuration, not +used; 1V fused to 1IIR; coxal fields 1 and 111 opens
coxal field I closed; Y-shaped sclerite absent. Setas Pae located

anteromedial to 14, setitorm.
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fFemale. Length (incl. gnathosoma) S50M, width 3334, Idiosoma
widely oval with squared off posterior; hysterosomal cleft lacking; lateral
hysterosomal membranes small, extending from level of IJ to I4, width 194
tibial expansions of legs Il emall, rounded, width 7M. Jorsal idiosoms :
Fropodosomal shield densely granular in appearance; transverse suture well
cefined; hysterosomal shield censely aranular with small lacunae along
lateral borders and over entire surface posterior to ¢3; setae 7 setiform;
g% short, setiform; o3 long, setiform, length 48H. Getae d4 thin, setiform,
positioned anterior to I5, length 44K; d3 long, setiform, slightly wider at
base; 13 setiform; I4 lanceolate with rounded lateral margin, length &7M; 15
long, setiform; PeZ has unique bean-shaped configuration, length 36M, width
31H. Yentral idiosoma : Epimerites 1 fused into short sternum; II curved
slightly at tip: IIA straight; III short, slightly curved; IIIA curves
anteriorly and approaches 1I1; IV fused to I1IA. ALl coxal fields open .
Setae Pae setiform, positioned anterior to 15, distant from the idiosemal
border.

haterials examined - Type Host : From Cheniscus pulchellus @ 1 he, 1
ho males, 1 female, Oenpelli, Northern Territory, Australia, 7-X-1748 (USNM

405580, NU Y53Z).
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Freyana stictonettae Dubinin
(Figs. 8B8-91)

Dubinin, W. B., 1950a, @kad. Nauk USSR, Zool. Inst., Parazit. 5b.,
12 ;3 44,45, +ig. 12 @ 1-&.

Tnis species is differentiated by the shape of the terminal setae,
dimensions and shape of the tibial expansions on legs II and the presence
of large lacunae on the dorsal hysteroscmal shieid. It is host specitic
on the Australian duck Stictornetta nacveose {(Gould).

Male. Heteromorph. Length (incl. gnathosoma) S70M, width 383H.
idiosoma widely oval with rounded border; lateral hysterosomal membranes
extending from 2 to I4, width £3H; terminal hysterosomal cleft present;
tibial expansions legs I large, triangular, pointed at tip and reflected
back slightly, width &0M. [orsal idiosoma : Fropodosomal chield densely
granular in appearance; transverse suturs well defined; hysterosomal.
shield covered with lacunae of variaole sizes; setae oI, dZ, d3 short,
setiform with lanceolate, pointed lateral sxpansions at bases; I3 long,
setiform; 1§ lanceolate, projecting rounded lateral border, length &58H,
width 194, Setae 15 long, thick, setiform; Pai hooked-shaped,
double-tipped, lateral tip is longer and narrower than medial tip.

Yentral idiosema : All epimerites fused at ends in sternal region
enclosing center sternum; all coxal fields closed: setae Fae setiform,
originating anterior to I4.

kale. Howeomorph. Length (incl. gnathosoma) 4934, ldiosoma
widely oval, rounded edges; tibial expansions of legs Il poorly developed,

rounded tip, width 10M; hysterosomal cleft lacking; lateral hysterosbﬁél
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Freyana stictonettae {(Dubinin, 1930). Fig. 84 : homeomorphic mala,
terminal setae. Fig. 8% : +emale, terminal setae. Fig. %0 :
heteromorphic male, terminal setas. Fig. 91 : heteromorphic male,

tarsus of leg 11.
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membranes narrow, extending from 17 to I4, width 144, Jorsal idiasoma i
Fropodosomal shield censely granular in appearance; transverse suture well
defined; hysterosomal shield densely granular with lacunae over entire
surface. Setae ol, o2, ¢3 short, setitorm; d4 setiform positioned above FVH
d5 long, setiform, without lateral expansions; I3 long, setiform; I4
lanceolate, pointed, length &ZM; I5 long, setiform; FPai lanceolate, rounded
at tip, length 38H, width 16M, Ventral idiesoma : Epimerites I fused into
short sternum; 11 curved posteriorly to almost meet IIA; IIA straight; I11
and I111a fused in oval configuration; IV fused to IIIA; Y-shaped sclerite
absent; coxal fields 1 and II open; coxal field II1 closed; setae FPae
lanceolate, positioned anterior to [4.

Fepale. Length (incl. gnathosoma) 520, width 360M. Idiosoma
widely oval with rounded edges: lateral hysterosomal membranes narrouw,
extending from IZ to I4, width 144H; tibial expansions on legs 1l rounded,
small, width 22M. Dorsal idiosoma : Fropodosomal shield densely granular in
appearance; transverse suture well defined; hysterosomal shield densely
granular in appearance with small lacunae overall with larger lacunae in the
posterior mid-region; setae d7 and o2 setiform; 43 positioned near midline,
setiformy; d4 setiform, short, positioned above 153 &3 long, setiform; I3
long, setiform; 14 lanceolate, pointed at tip, length 26M; 15 long,
setiform; Pai with rounded elliptical shape, positioned away from terminal
end in small groove, nearly covered by overlapping edge of opisthosomal
shield. Uentral idiosoma @ Epimerites I fused into short sternum; Il curved
back at tip to I1IA; 1IA straignt; 111 and IIIA approach oval shape, not
fused at tip; IV fused to II1I1A; coxal fields I, II and IIl open. GSetae Pae

short, setiform arice away from terminal end above I3.
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Material examined - Type Host : From Stictonetise nasvosa : 4 ho
males., 7 females, Springfield, N. G. W., Australia, no date, (AMNH 132546,
UGA 257%); 4 he, 1| ho males, 5 females, South Alligator River, Northern
Territory, Australia, 10-X-1902 (AMNH 731415, UGA B615): 3 he, ! ho males, 6
females, 1 N, Point Cloates, Western Australia, 2I-VII-1900 (AMNH 731414,
UGA B&lb): S ho males, 7 females., Victoria, Australia, no date (AMNH 731416,
UGA 8&617): 1 he, 4 ho males, 4 females, Point Cloates, Western Australia,
2I-YII-1900 (AMNH 731413, UGA B&18): 2 he, I ho males, & females, Melbourne

Market, Australia, 1874 (AMNH 731422, UGA B619).

Frevana nettapinag Dubinin
(Figs. 73.74)

Megnin et Trouessart, 1884a, Le Naturaliste, & @ 404,

Megnin et Trouessart, 1884b, Journ. Microgr., 8, 2 @ 100, -

Canestrini, 6. and F. kramer, 1899, Das Tierreich, 7 : Z4.

Dubinin, W. B., 19950a, Akad. Nauk. USSR, Zool. Inst. Farazit. &b.,
12 : 46, 47, fig. 13 ¢ 1-Z2.

To date, the heteromorphic form of this species is unknown. With
more extensive collecting from the type host, it presumably will be found.
The homeomorph of this species has more parallel borders of the idiosoma
than other species and there is a pronounced hysterosomal cleft. The
terminal setae are uniquely shaped. Freyana nettapina is parasitic on the
feathers of Nettapus auritus (Boddaert). This bird’s range is limited to
equatorial Africa and Madagascar.

¥zle. Homeoworph. Length (incl. gnathosoma) 730, width 345#:



Idiosoma oval shaped with parallel sides and rounded terminus: with
pronounced hysterosomal cleft; idiosoma weakly sclerotized:; lateral
hysterosomal membranes narrow, extending from level of 43 to setae 1
width 144, Tibial expansions of leg Il poorly developed dorsally with
rounded tip, width 7M. Dorsal idiosoma : Propodosomal shield densely
granular in appearance over entire surface; transverse suture
well-defined; hysterosomal shield densely granular in appearance overall
at level posterior to df. Setae 47 long, length 38BM; Jd2 and d3 short,
setiform; d¢ thin, setiform, positioned at hysterosomal border above 15,
length 38H. Setae d5 long, thin, setiform with narrow tapered, pointed,
lateral leaf-like expansions at the base, expansion length &34, width 12H.
Setae I3 long, setiform; I4 pointed, lanceolate, with wide curved lateral
margins, length 94M; I5 long, setiform. Setae Pai lanceolate with a
smaller pointed outer expansion, length to tip S1H, width at base 23,
Yentral idiosoma i Epimerites I fused into long sternum; coxal field I
open; epimerites Il have additional small bent sclerite at tip; IIA
straighty coxal field II open; epimerite III curved slightly; IIIA fused
to IV but small gap between 111 and IIIA; coxal field III open. OGenital
organ positioned just anterior to level of legs IV. GSetae fas longer,
setiform, length 45M, originates just anterior to I4.

Female. Length (incl. gnathosoma) S00M, width 2904, Idiosoma
oval-shaped with parallel sides and widely rounded terminus; hysterosomal
cleft less pronounced; lateral hysterosomal membranes narrow, width 114,
extending +rom level of base of legs IV to setae I4. Dorsal tibial
expansions of leg II poorly developed. Dorsal idiosoma : Propodosomal

shield densely granular in appearance; transverse suture well defined;
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hysterosomal shield densely granular in appearance with large lacunae
covering posterior region of shield to level of legs 1V and along the
outer edges to level of df. Setae ¢3 uncharacteristically long, setiform,
positioned close to midline below level of the base of legs 1V, length
954, Setae I3 long, thick, setiform; 14 lanceolate, pointed, length &3H;
15 long, thick, setiform; d4 positioned anteromedial to I35, thin,
setiform, length 474; d5 long, setiform, slightly expanded at the base.
Setae Fai short, lanceolate with somewhat rounded tips, length 38K, width
144, Yentral idicsomz t coxo-sternal skeleton resembles maie; epigynium
crescent shaped, at level of I17; setae Pae setiform, positioned anterior
to 15, length 334,

Waterial examined - Type Host : From Nettapus auritus : 5 ho
males, 5 females, Sakalés River, E. Madagascar, 5-Y-1895 (USNM 151137, NU
9530); 4 ho males, 12 females, Lake Ngami, kechuanaland, Africa, VI-1909
(AMNH 434432, NU 11850 ; 2 ho males, I females, 1 N, Maun, Bechuanaland,
Africa, 30-XII-1954 (NU 3755); | ho male, 5 females, 1 N, Sakales River,
Madagascar, 13-V-1895 (NU 9529); 1 ho male, 3 females, Tamatave Frovince,
Madagascar, no date (USNM 148146, NU 93531); 7 ho males, 8 females, Tala
Kilan, Dongwenna, Angola, 13-111-1906 (AMNH 732945, NU 11849); S females,
Capelongo, Huis Province, Angola, 23-VII-1925 (AMNH 259 22, NU 11851); S
ho males, 3 females, Kalahari, Bechuanaland, Africa, 3-V-1930 (AMNH

414605, NU 11B32).
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Freyana plectropteri Dubinin
(Figs. 92, 93}

Dubinin, W. B., 1930a, Akad. Nauk USSR, Zool. Inst., Farazit. Sb.,
12 : 47-48, +ig. 14 : 1-3.

freyana plectropteri is known only from the heteromorphic form.

This species is recognized from related species by the shape of the terminal
setae, the smaller tibial expansions on leg 11 and the rounded shape ot the

idiosoma. This species is host specific on the African goose Plectropterus
gambensis (Linnaeus). The bird ranges throughout Africa.

Hale. Heteromorph. Length (incl. gnathosoma) &610H, width 393H.
ldiosoma egg-shaped, rounded posteriorly, tapered anteriorly; lateral
hysterosomal membranes extending from below level of the base of legs IIT tao
setae 14, width 33M; tibial expansions leg Il weakly developed, small,
pointed at tip, width 104. Dorsal idiosoma : Fropodosomal shield finely
granular in appearance anterior to sce; transverse suture well defined with
surrounding tissue weakly sclerotized; hysterosomal shield finely granular
posterior to d7 with many small lacunae around border. Yetae d1, dZ, d3
small, setiform; J4 slightly longer, thin, setiform, positioned hetween and
above 15 and ¢5; o5 long, setiform with rounded leaf-like lateral
expansiaons, length &8M, widtn 22M; I3 long, setiformy I4 lanceol ate,
pointed, length 92M, width 14M; 15 long, setiform; Fai boot-shaped, lenagth
40H, width 43H. VYentral idiosoma : Weakly sclerotized overall. Epimerites
1 fused into long sternum; epimerite II bends at tip to fuse to IlA; IIA
straighty II1 and IIIA fused into oval coxal field; IV fused to 111A; with

small degree of additional chitin present anterior to genital organ, medial
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Freyana plectropteri, Dubinin, 1950. Fig. 92 : female, terminal
setae. Fig. 93 : homeomorphic male, terminal setae.
freyana undulativentris, Dubinin, 1930. Fig. 74 : female, terminal

setae. Fig. 95 : male, terminal setae.
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sclerite is lacking. Coxal field I open, coxal fields II and III closed.
cetae cZ, cZ and c3 set slightly further apart than typicalj Ffae thin,
setiform, positioned just anterior to I4.

Fepale. Length (incl. gnathosoma) 628H, width 4354, Idiosoma
widely oval, rounded; lateral hysterosomal membranes narrow, extending from
just below level of base of legs Il to I4, width 14x; tibial expansions of
legs II small, pointed, widtn SH. Dorsal idiosoma : Fropodosomal shield
gensely granular anterior to sce; transverse suture well defined with narrow
area of weakly sclerotized integument posterior to level of dl.
Hysterosomal shield densely granular in appearance with small lacunae over
entire surface. GSetae dl, ¢7, ¢3 short, setiform; ¢4 setiform, positioned
anterior and between 15 and d5. %etae d5 and 15 long, setiform, slightly
wider at the base. Setae IJ thin, setiform; I4 lanceolate, pointed, length
60H, width 12H; Fai lanceolate, pointed, length S0OH, width 114, Ventral
idiosoma i Epigynium at level of II; epimerites [ fused into short sternum;
11, 11A, 111 straignt; IIIA curves slightly anterior; IV fused to 11IA; all
coxal fields open; setae Pae arises anterior to 15 below level of 13.

Material examined - Type KHost : From #lectropterus gambensis @ &

males, & females, & N, Mabelikwa, N, Transvall, Africa (NU 3948).
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Freyarma undulativentris Dubinin
{Figs. 94, 959

Dubinin, W. B., 1950a, Akad. Nauk USSR, Zool. Inst., Farazit. 8b.,
12 ¢ 49-50, fig. 16 : 1-Z.

Freyana undulativentris has one male and female type. The
heteromorphic form has not been collected in this species. This species
iz easily characterized by the unique shape of the terminal setae and the
reduced size of the idiosoma. The type host is Nomonyx (=ldxyura)
dominicus (Linnaeus), a duck with a geographical range including southern
North America, Central America, northern South America and the West
Indies.

Kale. Homeomorph. Length (incl. gnathosoma) 543M, width 325H.
Idiosoma oval, tapering posteriorly, widest at humeral projections;
lateral hysterosomal membranes narrow, extending from level of base of
legs IV to setae I4, width 74, Tibial expansions of legs Il weakly
developed, rounded, width SH, JDorsal idiosoma : Propodosomal shield
finely granular in appearance overall; transverse suture well defined;
hysterosomal shield finely granular with small lacunae over entire
surface. Setae d7, dZ, d¢3 short, setiform; d4 setiform positioned
slightly medial to I35, length 22ZM; d5 long, setiform with narrow bilateral
expansions at the base. Setae I3 thin, setiform; 14 lanceolate, narrow,
length B&M; 15 long, setiform; Fai with narrow lateral and widely rounded
megial expansions, length S50M, width 31K, Ventral idiosoma : Weakly
sclerotized overall; all coxal +ields open. Epimerites I tused into short

sternum; I and IIA straight; IIl and IIIA approach C-shaped
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configuration; IV fused to IIIA. Setae Pee thin, setiform, positioned
between 14 and 15 distant 4rom idiosoma border, length 435H.

ferale. Lengtn (incl. gnathosoma) 530H, width 330H. Idiosoma
oval, tapering posteriorly, widest at humeral projections; lateral
hysterosomal membranes narrow, width 4H; tibial expansions of legs Il
poorly developed. Vorsal idiosoma : Similar to homeomorphic male, with
finely granular appearance witn small lacunae covering the hysterosomal
shield. Fosterior region of shield with furrows creating a scaly
appeararance. Setae dZ, d7, dJ short, setiform; ¢4 setiform, anteromedial
to I5. Getae 15 and d5 long, setiform, sligntly wider at base; 13 thin,
setiformy 14 lanceolate, length 90M. Betae Pai as in male, with thin
lateral and widely rounded medial expansions, length Z9M, width 28H.
Yentral idicsoma : All coxal fields open, all epimerites straight and free
at tips. Body surface posterior to setae cZ has wavy furrowed appearance;
setae Fse short, setiform, positioned anterior to I5. .

Materials exampined - Type host : From fxyura (=Nomonyx) dominica :
2 males, & females, Cali, Valle del Cauca, Colombia, 26-1-1912 (AMNH
750059, UGA B63&); % males, & females, 1 N, Chaco, Faraguay, 2Z7-XI1I-1973
{AMNH B113224, UGA 85641); 2 males, 10 females, Cuba, XII-1917 (AMNH
750058, UBGA 8637); 3 males, & females, 1 N, Cuba, 29-I-192Z0 (AMNH 424780,
UGA B8638); 4 males, & females, | N, Huarandosa, Valley Rio Chinchipe, N.
Feru, 2Z4-1X-1923 (AMNH 181863, UBA B639); 1 male, 9 females, Cali, Valle
del Cauca, Colombia (AMNH 111390, UGA 8640); 2 males, 6 females, Chone,
Manabi, Ecuador, 18-XII-191Z (AMNH 119448, UGA 73B1); 4 males, I females,
Brownsville, Texas, 1d-VII-1891 (AMNH 750060, UGA 7382); 4 males, 3

females, Ariguanabo Marsh, Cuba, 29-1-1920 (AMNH 424780, UGA 75823 .
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Freyana microchaeta Dubinin
{Figs. 96, 97)

Dubinin, W. 8., 1950a, Akad. Mauk. USSR, Zool. Inst., Parazit. 151: 1
12 : 50-51, fig. 17 @ 1-3.

Freyana microchaeta is characterized by the small dimensions of the
idiosoma; the small size of the terminal setae and having thinner legs than
related species. The species is recorded from the Australian duck
Malacorhynchus membranaceus {(Latham). Only the homeomorphic form of the
male is known in this species.

Male. Homeomorphic. Length (incl. gnathosoma) 420K, width 270K,
Idiosoma widely oval with parallel sides and squared off terminus. Lateral
hysterosomal membranes narrow, width 4M; tibial expansions of legs 11 small,
with pointed tip, width 8M. Dorsal idicsoma : Fropodosomal and hysterosomal
shields finely granular in appearance. Setae df, dZ, d3 short, setiform; g4
thin, setiform, positioned above and slightly lateral to 45; 13, 13, and d5
long, thin, setiform; 14 short, lanceolate, pointed at tip, length 48H.
Setae Pai small, oval shape, appearing tri-bladed, length 194, width 7K.
Yentral idiosoma : Epimerites I fused into short sternum; 11 curve
posteriorly at tip to almost fuse to I1A; IIA straight; III and IIIA in
{-shaped configuration; epimerites IV fused to IIIA. All coxal fields open.
Setae Pae thin, setiform, positioned slightly anteromedial to I4, length
44 4,

Female., Length {(incl. gnathosoma) 300K, width 200K, Idiosoma
widely aval with parallel sides and rounded terminus. Lateral hysterosomal

membranes narrow and short, width ZM; tibial expansions of legs Il weakly



Freyana microchaeta, Dubinin, 1930. Fig. 96 : female, terminal

setae and enlarged Pai. Fig. 97 : male, terminal
Freyana anserina (Trouessart et Megnin, 1884).

terminal setae. Fig. 99 : male, terminal setae,

setae.

Fig. 98

female,
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developed, rounded, width 9H. Porsal idiesoma : Fropodosaomal shield appears
tinely granular; hysterosomal shield appears finely granular overall with
area of large lacunae scattered posterior to ¢3. Setae dI, d2, d3 short,
setiform; d4 short, setiform, anterior to I5; 13 thin, setiform; 14 short,
lanceclate, pointed, length 47H; I3 and d5 long, setiform with broadly
appearing bases; Pai small, oval, tri-bladed as in corresponding male,
lengtn 19H, width 94. Ventral idiosoma : SBimilar to corresponding male, all
coxal fields open. Getae Faze short, setiform, positioned anterior to IS
distant from idiosoma border, length 374,

#aterial examined - Type host : From Malacorhyncus membranaceus @ 1

male, 7 females, 1 N, Farina, 5. A., Australia (USNM 278783, UGA 28791).



Freyana anserina
(Figs. 98, 99)

Megnin et Trouessart,
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Trouessart, 1886, Bull. Boc. Angers,

Berlese, 1B9Ba, #. M. 5. ital.
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404,

fngers, 14 @ 40,
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Collected Works of the Akad.

Institute of Zoology in the
&1,

Dubinin, W. 8., 195ia, Fauna of the USSR, & (5) : 1-382,
bubinin, W. E., 1951ib, Parazit. S5b., 13 : 210-211, Z14.

Turk, 1933, Ann. Mag. Nat. Hist., 6 {(62) @ 8,

Radford, 1953, Farasitoloay, 42 (3-4) : 199. ©

Freyana anserina is represented only

the +emale.

by the heteromorphic male and

This species is distinguished by the large idiosomal

dimensions, the shape of the terminal setae and the poor development of the

lateral hysterosomal membranes in the female.

Freyana anserina is parasitic on geese of the genera Anser Brisson

and Chen Boie; on swans of the genus Cygnus Bechstein and on casarcs of the

genera Branta Scopoli and Rufibrenta Bonaparte.

have a worldwide distribution.

These genera of anatids

hale. Heteromorph. Length (incl. gnathosoma) 440M, width Z10H.



Idiosoma widely oval, rounded anteriorly and posteriorly: lateral
hysterosomal membranes wide, extending from level of epimerites I1IA to I4,
width 50M; tibial ewpansions of legs I1 well developed, rounded at tip, with
emall horn-like expansions, width 1SH. Jorsal idicsoma @ Fropodosomal
shield finely gqranular in appearance:; transverse suture poorly defined,
hysterosomal shield coarsely granular in appearance with small lacunae:
small hysterosomal cleft present. Setae d7, d%, J3 short, setitforsm,
positioned directly above 153 ¢5 long, thin, setiform., with small leaf-like
lateral expansion at the base, expansion length 344, width 9H. Betae I3
long, setiform; 14 lanceolate, rounded at tip, length 53M, width 10H; Fai
amall, boot-shaped, length 194, width 2448, Uentrel idiosoma : All coual
fields closed. Epimerites I fused into long sternum: II and IIR fused at
tipsy II1 and IIIA fused in aval shape; IV fused to IIIAy Y-shaped medial
sclerite present enclosing asymmetrical sternal plate. Setae Pae short,
setiform, positioned slightly anterior to 14. -
female. Length (incl. gnathosoma) 3BOK, width 350M. Idiosoma
widely oval, rounded anteriarly and posteriorly, widest at level of legs
111: lateral hysterosomal membranes absent: leg Il with tibial expansions
small, rounded, width 7H. JDorsal idicsoma : Propodosomal and hysterosomal
shields finely granular in appearance with few small lacunae on the
posterior mid-region of the hysterosoma. Setae df, dZ, d3 short, thin,
setiform; ¢4 short, setiform, arises between IZ and J5 Z0H anterior from
posterior hysterosomal border. Setae d35 and IS5 long, thin., setiform,
positioned close together; I3 long, thin, setitorm: 14 short, pointed,
lanceolate, length 38M; Pai short, lancolate, slightly rounded tips, length

Tiu, width 5H. Uentral idiosoma : Epimerites 1 fused into short sternum; I1I
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short, straight; 1IA greatly reduced in sizej III and ITIA in C-shaped
contiguration; IV fused to I1IIA; coxal fields I, Il and 1Il open. Setae Pae
short, thin, setiform, positioned at level of IJ anterolateral to I5.

Wmaterial examined - Type host : From Chen cacrulescens : 4 temales,

N, Cameran Co., Louisiana (AMNH 748471, UGA 8371). From Chen hyperbarea :
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Z temale, 11 N, Marshall Co., N. W. Minnesota (AMNH 3350253, UBA B320). From
Branta bernicla hrota : 35 males, & females, Barnegat, Ocean Co., New Jersey
(AMNH 436100, UBA B349). From #Anser alkbifrons frontales : 2 N, bBrant Co.,

Minnesota (AMNH 79363, UGA 8372).

The tollowing species which have been described by Dubinin (1950a,
1953) are listed along with the synonamy. Repeated attempts to recollect

these species from the type host have been unsuccessful.

fFreyana marmaronettae  Dubinin

Dubinin, W. B., 1950a, Akad. Nauk. USSR, Zool. Inst., Farazit. Sh.,
2+ 39, fig. 6, 11-13.

Dubinin, W. E., 1953. Fauna of the LSSR. & (&) : 269, 270, fig.
112,

This species of Freyana is described by Dubinin as having two male
and one female type. It closely resembles freyana largifelia, Lut can be
recognized by the shape and gimensions of the terminal setae, In Russia
this species was collected from Marmaronetta engustireostris (Menetries)

which ranges from northern Africa to southern Europe and Asia.



Frevana furculasetae Dubinin

Dubinin, W. B., 1950a, #kad. Nauk. USSR, Iool. Inst.,, Farazit. Sb.,
12 » 41, fig. 9.

This species closely resembles the related Freyana dendrocygni. It
can he distinguished, however, on the basis of comparisons of the shape of
the terminal setae. frevana furculasetas is recorcded by Dubinin from
Dendrocygna guftata Schlegel. This bird is found among the islands of the
Sputh Pacific. To date recollection of the species from the type host has

not been possible.

frevana leucophrysi Dubinin

Dubinin, W. B., 19890a, Akad. Nauk. USSR, Zool. Inst., Parazit. Sb.,
12 :+ 50, 52, +ig 18.

Based on Dubinin®s illustrations and descriptions, this species can
he recognized easily by the large idiosoma and the terminal setae which are
well developed and unigue. freyans leucophrysi is parasitic on the flight
feathers of Callonetta leucophrys (Vieillot)., This host has & South

american distribution.



fFreyana furcata Dubinin

Dubinin, W. K., 19%0a, Akad. Nauk. USSR, Zool. Inst., Farazit. Sb.,
12 ¢+ 852, 53, fig.19.

This species is recognized by the shape and dimension of the
terminal setae and the appearance of the dorsal idiosoma in the female. The
species is host specific on Amazonetta brasiliensis (bmelin), a bird with an

exclusively South American distribution.

Freyana subanatipna Dubinin

Dubinin, W. B., 1950a, Akad. Nauk. USSR, Zool. Inst., Farazit. Sb.,
12 ¢+ &3, 54, +ig. 20,

This species resembles freyana aratine but can be differentiated by
the shape of the terminal setae and the idiosoma of the male. There is one
morpho type of male and female. Specimens of this species were not
available for study. freyana subanatine is a parasite recorded only from
Cairina moschata (Linnaeus). This bird has a Central and South American

distribution.
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freyana cairinae Dubinin

Dubinin, W. BE., 1950a, Akad. Mauk. USSR, Zool. Inst., Farazit. Sb.,
12 : 54, 55, fig. 21.

This species resembles Freyana largifolia, however, it can be
recognized by the expansions of the tibia of legs II, the integuments of the
opisthosomal region of the shield and the terminal setae. Ffreyana cairinae
is an exclusive parasite of the flight feathers of Cairina moschata

{(Linnaeus). This bird has a Lentral and South American range.

Freyana alopocheni Dubinin

Dubinin, W. K., 1950a, Akad. Nauk. USSR, Zool. Inst., Farazit. Eb.,
12 1 23, fig. 4 1 1,2, '

This species is gifferentiated by the pointed tibial expansions of
legs I{ and the shape of the terminal setae. Only one homeomorphic male
specimen of freyana alopocheni has been collected from an Egyptian goose

flopochen aegyptiaca (Linnaeus) from Abyssinia. Females are not known.
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Freyana lophodytes Dubinin

Dubinin, W. B., 1950a, Akad. Nauk. USSR, Zool. lnst., Farazit. Sb.,
12 = 31, fig. 4 @ &6,7.

This epecies is recognized by the shape of the terminal setae and
the lateral hysterosomal membranes. One homeomorphic male and three females
were collected by Dubinin from Lophodytes (=#Mergus) cucullatus (Linnaeus).

This host has a North American distribution.
Freyana cyanecheri Dubinin

Dubinin, W. B., 1930a, Akad. Nauk. USSR, Zool. Inst., Farazit. 5b.,
12 ¢ 25, +ig. 7 1 1-4,

This species has two male forms and one temale that resemble freyana
serkidiornis. Freyana cyanocheni is differentiated by the shape of the
terminal setae and the structure of the tibia of legs 1I. This species is
recorded trom Cyanochen cyanopterus (Ruppell) whose range extends above 2100

meters in the highlands of tthiopia.
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