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ABSTRACT

AL R SR A e aaa T

ECTOPARASITIC ACARINA (ANALGOIDEA) FROM

NON-PASSERIFORM BIRDS OF NORTH AMERICA

William J. Kurey
Master of Science"

Youngstown State University, 1976

The host-parasite associations between feather mites
and their North America non-passeriform avian hosts are presented.
From this non-passiform fauna numbering 398 species, host-parasite
associations from 267 bird species have been included in this study.
Extensive collecting of feather mites from museum study skins as
well as verified records in the literatufe have shown these birds
to host 125 feather mite genera currently assigned to 18 families.
The annotated list of host-parasite associations includes the host,
feather parasites, and the geographical provenience of the specimens.
Mite records from other geographical regions were included if the
bird species also occurred in North America. A key to the feather

mite families of the world has also been included.

WILLIAM F. MA§88 E’fﬂ?&h?

YOUNGSTOWN STATE UNIVERSITY
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INTRODUCTION

Species of the superfamily Analgoidea (feather mites) are
a diverse assemblage of obligatory parasites of all major avian groups
except penguins. Currently there are 1400 or more described species
and an equal or greater number,of known new species which are assigned
to 24 families, subdivided into 45 subfamilies, 240 named and 106 new
genera (Peterson 1975). The number of genera presently assigned to
the analgoid families is given in table 1. For the two families
Psoroptoididae and Pyroglyphidae, each of which contain non-feather
mite groups, number of genera are given only for the avian parasites.

Recent studies using conventional and numerical taxonomic
methodologies have defined at least 3 major suprafamilial groupings
within the Analgoidea (table 2). Each of these groups is parasitic
on numerous avian orders. Peterson (1975) recognized (1) the
""Analgoid complex'' (2) the 'Freyanid complex'' composed of the Frey-
anidae and a new family based on the genus Caudifera, and (3) the
'""Pterolichoid complex'' with the largest number of species andv
diversity of hosts (table 2). Since these complexes were reported
there has been some feeling that the Alloptidae and Proctophyllo-
didae, originally included in the '"Analgoid complex'', should be
regarded as a separate familial complex, the Alloptoid Complex.

Modern literature has generally dealt with the feather mites
of birds native to Europe, Africa, and Asia. Neafly all of these

Studies were taxonomic investigations. There have been no comprehensive




Table 1. Synopsis of Analgoid taxa.

Total number Mite genera from
Family of mite non-passeriform
genera birds, North America
1 Alloptidae 32 20
2 Proctophyllodidae 35 6
3 Pterolichidae _ 64 22
L Avenzoariidae 29 15
5 Falculiferidae 14 4
6 Kramerellidae 8 L
7 Xolalgidae 18 7
8 Analgidae Ly 10
9 Dermoglyphidae 6 3
10 Freyanidae 13 8
11 Rectijanuiidae 1 1
12 Gabuciniidae 13 7
13 Ovacaridae 3 2
14 Syringobiidae 13 8
15 Psoroptoididae (in part) 3 1
16 Epidermoptidae # 1
17 Eustathiidae 16 6
18 Dermationidae 8 Hin
19 Caudiferidae 3 -
20 Cryptﬁroptidae 9 =
21 Hypoderidae 1 -
22 Pyroglyphidae (in part) 6 -

Thoracosathidae




Table 1 continued.

24 Vexillariidae 12 -




Table 2. Suprafamilial groups within the Analgoidea.

""FREYANID COMPLEX"
Caudiferidae

Freyanidae

ALLOPTOID COMPLEX

Alloptidae

Proctophyllodidae

"PTEROLICHOID COMPLEX"

Avenzoariidae
Crypturoptidae
Eustathiidae
Falculiferidae
Gabuciniidae
Kramerellidae
Pterolichidae
Recti januiidae
Syringobiidae
Thoracosathidae

Vexillariidae

""ANALGO!D COMPLEX"
Analgidae
Dermoglyphidae

Xolalgidae

UNASSIGNED FAMILIES
Dermationidae
Epidermoptidae
Hypoderidae
Ovacaridae
Psoroptoididae

Pyroglyphidae



zoogeographical studies of the ectoparasitic mite fauna and no faunal
list published since Radford (1953). Few studies were directed toward
feather mites of the New World and the North American fauna has been
totally neglected. Investigations into other aspects of feather mite
biology have been virtually nonexistent since Dubinin's work in the
1950's, even though such information is requisite for a thorough under-
standing of host-parasite associations.

Most feather mite taxa are in need of revision and others,
although known, have not been formally established. 01d descriptions
are often inadequate when confronted with material collected from new
geographic regions or avian hosts. Also, species determinations are
difficult, if not impossible, without the type specimens; many of which
are lost, deposited in obscure European museums, or in poor condition.
For these reasons, mites in this study have been identified to species
only when type material or a reliable recent revision was available.

. This study is intended to be a survey of the feather mites
associated with North American non-passeriform birds. Of the 398
species of non-passeriform birds which were considered to comprise
the North American fauna, feather mite records were included for 267.
In 209 instances hosts were collected in North America. Feather mite
records from other geographic regions, for bird species which also
occur in North America, have been included to supplement North
American records. The lack of mite material after repeated attempts
at collection from some avian taxa would make it seem that feather
mites are rare or absent from some species. Concentrated efforts at

collection will probably show most of these to be populated by feather




mi tes.

About 125 feather mite genera were identified in this study,
many species of which are undescribed. An important aid in the
identification of these mites was an unpublished key to the families
and genera of the world prepared by Dr. J. Gaud, Dr. W.T. Atyeo, and
Dr. P.C. Peterson. The family key was translated from French and
included in this study by permission of the authors.

The host-parasite records have been arranged primarily accord-
ing to the classification of Morony (1975). Peters (''Check List

of Birds of the World') and the AOU checklist were used as supple-

mentary sources for avain taxonomy.




Key to the Families of Feather Mites

1. Three ventral setae on tarsus |V; without pulvitractor plate

Ko

Less than three ventral setae on tarsus |V; usually with
pulvitractor plate . « « « EEEEEEE . . . . & & .o W & w8
2. A single ventral setae on tarsus Il ., . . . . . . . .. ... 3
Three ventral setae on tarsus 111 . . . . « o o v o v oo ... b

3. Apical tarsal setae p and q present; four ventral setae on

tarsus | and Il, inserted at mid-length of the segment
-Kramerellidae

Setae p and q absent; two ventral setae on the anterior tarsi,
inserted at the apex of the segment . . . . . . . Vexillariidae

k. Setae p and g present, easily visible; ambulacra with the disc
and stem in the same plane, the stem being an extension of the
BKls of the dise . . . . % R RN . . . ¢ & e ow e B
Setae p and 4, if present, minute and setaceous; ambulacral
stem closes an obvious angle with the plane of the disc as well
BERENe axls of the dISC o » + 21l W e s 1 & & o 4 o 5 & o o & 9.9

S5 A singlé vertical internal seta; posterior legs inserted margin-
ally; adanal discs always present in the males, tubular, poorly
sclerotized, with membraneous corona . . . . . . . Caudi feridae
Two vertical internal setae or none; posterior legs not inserted
marginally; adanal discs of males sessile with corona strongly
B e« « &+ f erhw e s e e w e R S S Pl

Trochanteral setae absent and solendion & , present on genu 111

/

. Eustathiidae

“

3835590
WILLIAM F. MAAG LIBRARV.N
YOUNGSTOWN STATE lINivERQITV




10.

.

Presence of tarsal setae on legs | and |l; solendion &,, absent
oMU LI Fop cqboiian o uor s fantORRNRE s | . o T L S N
Ambulacral discs with apical point; pregenital apodeme with

long longitudinal slot . . . . . . . .. . . . . .Rectijanuiidae
Ambulacral discs rounded or concave at the apex; pregenital
apodeme in the shape of a Y or inverted U . . . . . . . . . . . 8
Posterior legs not inserted marginally; coxal fields always with
a sclerotized border; epimerites | fused into a sternum; sub-
humeral setae, setiform . . . . . . . . . . . . . Syringobiidae
Without this-ensemble of charBEterg .. & .. . « « sl fo.w » o s » 9
Setae kT absent on tibia IV (some Falculiferidae also); genital
discs of the females posterior to setae c2. . . . . Gabuciniidae
Setae kT present on tibia IV with rare exception (Pteroghago—

ides, Atyeonia and Psilolichus); genital discs of the females

MIZErion L0 SALAS. €2 & whras RORETRRERES . o . . ek e o 10
Only two pairs of central setae; male genital organ situated
between epimerites |; female with spermaduct forming a poster-
ior median appendix, long, strongly sclerotized and almost as
wide as the posterior legs. . . . . . . . . . . Thoracosathidae
Genital organ rarely in the anterior third of the idiosoma, or
three pairs of Central setae; female spermiduct thin and
DR e o v oot i cmprny o fe - anpy Je sy astve. wislaci bk AR
The compliment of dorsal hysterosomal setae is imperfect; the
posterior extremity of the female spermaduct clearly protrudes
and forms an appendix 1/2 the length of tarsus IV (often

longer). . . Crypturoptidae




12.

13.

14,

a5.

16.

7.

Setae 11 to 15 always present; exterior protuberence of the
spermaduct is absent or greatly reduced . . . . . . . . . . 12
Pregenital apodeme absent in the female; tocostome is .CL
shaped or as an inverted U or in a transverse slit; subhum-
eral setae long, rarely dilated, or if dilated, at the
basal partionly & /. . orSAMERg wh . & .. "Falecoll feridae
Pregenital apodeme present,; or if absent, the tocostome A
shaped; subhumeral setae strongly dilated and sword
ghapedtCl [T5¥ Ayngy ! QeCTTIRNSINSN RO a | ., "omgty Roedenl tal3
Solenidion &, and trochanteral setae absent on all legs

. Ochrolichidae
Solenidion &, present on at least genu |; trochanteral
setae present . .w i Gl nsertelositRiG Jhw o Pterolichidae
One setaon tarsus IV . . . . . . . . . . . . . . .0vacaridae
Two ventral setae and three apico-dorsal setae on tarsué 1V,
legs IV always present in adult stages. . . . . . . . . . . 15
Tibial setae kT absent on legs IV (kT rudimentary on

Monojoubertia latefolia (Proctophyllodidae)). . . . . . . . 16

BERUR kT ‘present onutibla IV grgilisgd, onnirgl . diviraioni e 148
Solenidion G,absent on genu |l and inserted at the middle of
the segment on genu 1. . . . . . . .. ; . .Proctophyllodidae
Solenidion O, present on genu ||, or if absent, solenidion 6,'

of genu | is inserted apically (Psilobrephosceles ortygo-

S T SRR R
Subhumeral setae generally posterior to the humeral setae;

gnathosoma elongated with long palps diverging towards the




18.

19.

20.

21.

a2,

10

apex; trochanteral setae present . . . . . . . . . . . Alloptidae’

Subhumeral setae generally anterior to the humeral setae;

vertical setae always absent; legs never conical . . . Xolalgidae

Solenidion ©;.absent on denViSERIBEESE. = = . . . . 0 . Wld . el s 19

Solenidion C{present on gen@RBREIN. ., . . . . . . . . . .. . .20

Anterior legs conical; tarse very short with an apico-dorsal

claw; female pregenital apodeme without connections to

epimerites l. . . « « + v o AN, . . . « . » Epldermoptidae

Anterior legs subcylindrical; tarse normal; female pregenital

apodeme a transverse hyphen shaped structure joining the

central extremities with epimerites | . . .‘. . . . Dermationidae

Solenidion @, inserted apically on tarsus | near solenidion
‘1)3; tarsus If with w, inserted within the basal third of

the segment . . « .« « =« » < ECEEEEEEIREREEEEC .« . Pyroglyphidae

Solenidion g2 inserted at the same level (the basal half of

the segment) on tarsus | and TIEREEREEEEEEENEE . & o - < .« 21

Ambulacral discs pointed with a large sclerotized central

plate approximately 1/3 the width of the disc. . . .Avenzoariidae

Ambulacral discs rounded, sclerotized central plate generally
redﬁced toa thin axial baadl 3 aNale ol sl o a0 o e n NaREEREe N 222
Posterior legs inserted marginally; female with the pregenital

apodeme absent; a single pair of genital discs. . .Dermoglyphidae

Posterior leg inserted laterally; two pairs of genital discs

. Analgidae
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Ecological Aspects of Feather Mite Biology

The feather mite-bird association may be categorized as
commensalistic; the mite population surviving at no apparent cost
to the host. The nutritional requirements of the feather mites remain
unknown, most authors suggesting fragments of feathers, sloughed
epithelial cells, secretions of the uropygial gland, or fungi.

The microhabitat of most feather mites is limited to the
ventral surfaces of remiges and rectrices. Only a few species of the

genus Trouessartia are known to inhabit the dorsal surface of the

secondary and tertiary wing feathers and tail feathers (Dubinin 1951).
Contour feathers occasioﬁally support mite populations also. One mite
family, Syringobiidae, has members which inhabit the quills of feathers.
Dubinin (1950, 1951) was the first to note that particular
feathers and parts of feathers are subjected to different stresses and
and that any feather has a morphology to which a series of micro-
habitats can be related. Exposed and protected microhabitats on the
flight feathers of the Anatidae were used to illustrate their signif-
Icance. The central portion of flight feathers have enclosed "air
corridors'' formed by the tegmin of adjacent barbs. Sections of the
vane distant from the rachis lack the tegmin membranes and the corridors
formed between adjacent barbs are consequently exposed. Two different
species complexes of the mite family Freyanidae occupy these micro-

habitats; the Freyana anatina group is associated with the "air corri-

»d°r5". and the E& largifolia group is restricted to the exposed areas.
Dubinin (1951) attempted to summarize and contrast the general

ﬁbrphOIOQicaI adaptations of the feather mites of relatively protected
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areas of the secondary feathers with those of the exposed primaries

as follows:

mites of primary feathers

large body dimensions

strongly sclerotized and darkly colored

dorsal setae short

flaps and lateral expansions:for better feather contact;

mi tes of secondary feathers

small dimensions, delicate

less strongly sclerotized

dorsal setae longer

absence of organs for firmer feather attachment.

Other examples of mite distributions patterns on feathers are
known but the parameters responsible have not beeri defined. Peterson
(1975) observed that the spacing between feather barbs varied both
within and among the feathers of 17 bird species examined. Procto-

phyllodes eggelstoni, which occur on the lower primaries and second-

aries of the red-winged blackbird Agelaius phoeniceus, were found to

inhabit different feather zones on the two feather types and also were

restricted to certain ranges of barb widths along the length of barb

(Peterson 1975). There is also some evidence that different sexes

and developmental stages have slightly different habitat preferences.
Mite populations utilizing sheltered microhabitats, such as

the zone of overlap between secondary feathers, require fewer morph-

ological specializations and apparently can tolerate a wider range

éf Physical parameters (Peterson 1975). This accounts for the wide




range of avian hosts with which Proctophyllodes eggelstoni, and other

proctophyllodid species which inhabit lower primaries and secondaries,
are associated (Peterson 1975). Dubinin's concept of protected and
exposed partitioning of feathers has been expanded to include coverts,
secondaries, contour feathers, and the hollow of the quill as prot-
ected areas; exposed areas being the distal ends of primary feathers
removed from zones of overlap (Peterson 1975).

The ontogenetic development of a feather mite typically passes
through 5 life stages; egg, hexapod larva, protonymph, tritonymph,
and adult (figure 1). Most feather mites are oviparous and eggs are
attached to the ventral surface of a particular feather type or depos-
ited within the quill as in*the Syringobiidae. Certain mites, for

example Freyana, Zachvatkinia, Avenzoaria, and Gabucinia, can also

adopt an ovoviviparous mode of egg development; a change probably
caused by seasonal climatic conditions (Dubinin and Vasilev 1958). A
single egg usually develops but the author has observed the unusual

occurence of 2 eggs in a female of Proctophyllodes eggelstoni. The

hexapod larva is generally unsclerotized, with the exception of the
small propodosomal shield, when it emerges from the egg. In the
protonymph legs |V appear as do more setae and one pair of genital
disecs. A full compliment of setae and the second pair of genital
discs characterize the tritonymph. The genital apparatus and sclero-
tization are completely developed in the adult. Within the Analgidae,
Pterolichidae, Falculiferidae, and Dermoglyphidae some species pass
through an additional instar, the deutonymph (hypopus), which develops

between the protonymph and tritonymph. This non-feeding instar

13
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inhabits subcutaneous connective tissues and may invade the air sacs
of birds. Dubinin (1956) suggested that this life stage was a

facultative and periodical response to less than optimum ecological

conditions.

EGG

v

HEXAPOD LARVA

v

PROTONYMP H\
DEUTONYMP H

v

TRITONYMPH

v
ADULT

Figure 1. Ontogenetic development of the feather mites.
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MATERIALS AND METHODS

The feather mites used in this study were provided by Dr.
Paul C. Peterson, Yoﬁngstown State University, and Dr. Warren T.
Atyeo, University of Georgia. The mites were obtained by scraping the
primary and secondary feathers of museum study skins and placing them
in vials containing 70% ethyl alcohol. Over 500 vials, representing
53% of the North American non-p;sseriform bird fauna, were secured in
this manner. Additional specimens were received through loans or
from field collected birds. The contents of each vial was closely
examined and exemplars of both sexes of each species present were
removed and prepared for mounting. Mite specimens were cleared in
lactophenol at 93 degrees C for 10 minutes and subsequently mounted
in Hoyer's medium on glass slides with cover slips and then dried in
an oven for 3 days at 50 degrees C. To retard deterioration the cover
slips were sealed with a commercial ringing compound. A Wild-

Heerbrugg phase contrast microscope was used to examine the specimens.
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HOST~PARASITE ASSOCIATIONS

Feather mites probably evolved from nidicolous Acaridei
similar to the modern Tyroglyphidae. Presumably these preadapted
progenitors were capable of utilizing a wide variety of ancestral
avian hosts. As ecological specialization of the host evolved, partic-
ularly with respect to flight patterns, behavior, nesting habits, and
food source, mites became more‘closely associated with a particular
bird. Such is the case in analgoid parasites of non-passeriform
birds where the mite-bird association is generally monoxenic or
limited to a small number of closely related birds, i.e. genus specific.
This is not the case in mites recorded from passeriform birds where a
single mite species often parasitizes a broad range of disparate
avian hosts, i.e. polyxenic associations.

There are two schools of thought concerning the significance
of feather mite parasites to the understanding of avian evolution.
First, according to the Fahrenholz rule, the classification of
permanent parasites may provide guides to the relationships of their
hosts. The possibility of using feather mites to elaborate ornitho-
phylogeny was first pointed out by Dubinin (1951, 1953, 1958);
subsequently Cerny (1972) studied the systematic position of several
avian taxa by tHe presence or absence of various Mallophaga and feather
mites.

Recently, Kethley and Johnston (1975 pg. 235) concluded that,

Sts exert strong selective pressures on their ectoparasites through
reening and grooming activities. These selective pressures force an

toparasite to conform, for any given topographic region of the host,
l »
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to a suitable facies that will allow it to avoid host defenses.'
Consequently, host-transfers are most likely to occur between hosts
with similar topogr&phic features, the parasites tracking the resource
sub~units of the host which may be host-independently variable chara-
cters. (Kethley and Johnston 1975)

This assumption leads to two contrasting models of host-
parasite evolution. |f the parasite evolutionarily tracks the host,
i.e. they evolve together, congruent host-parasite relations are to be
expected (Fahrenholz rule). Non-congruent host-parasite relation-
ships are expected if the parasite tracks an independently distrib-
uted resource on the host (Kethley and Johnston 1975). Congruence
refers to host and parasite taxonomics, implies their phylogenies,
and alludes to the degree of host specificity. The congruent model
results if the Fahrenholz rule holds. The argument for two evolution-
ary models hinges on the existence of both host dependent and independ-
ent factors which can be exploited to varying degrees by different
parasites.

The ecology and phylogeny of the host-parasite relationship
may or may not be independently related in a given situation. Host
specific patterns of parasitism exist among feather mites, but their
evolutionary significance is debatable. Throughout this baper the
restrictions of parasites to host groups have been pointed out.
Additional collections are expected to elucidate what have been
€garded as accidental associations, a term which also includes the
POSsibility of post-mortem contamination. Tables 3 through 6

marize the host-parasite associations detailed in the faunal

St which follows.




‘Table 3.

Mite genera associated with families of the avian orders
Gaviiformes (Gaviidae), Podicipediformes (Podicipedidae),
Procellariiformes (Diomedeidae, Procellariidae, Hydro-
batidae, Phaethontidae, Pelecanidae, Sulidae, Phalacro-
coracidae, and Fregatidae), and Ciconiiformes (Ardeidae,
Ciconiidae, Threskiornithidae, and Phoenicopteridae).
Parenthesized numbers after the mite genera refer to the
mite families in table 1.

18




Brephosceles (1)
Echinacarus (1)
Alloptellus (1)
Alloptes (1)
Connivelobus (1)
Microspalax(1)
Laminalloptes (1)
Onychalloptes (1)
Dinalloptes (1)
Gaudium(1) _
Ceraturoptellus (1)
Anisanchus (1)
Rynchoalloptes (1)
Trouessartia(1)
Pterodectes (2)
Ptiloxenus (3)
Schizurolichus (3)
Ardeacarus (3)
Ptyctolaimus (3)
Taeniosikya(3)
Zachvatkinia (4)
Scutomegninia (4)
Falculifer (5)
Freyanella(6)
Ingrassia(7)
Pteralloptes (7)
Analloptes (7)
Analges (8)
Megninia(8)
Nealges (9)
Paralgoides (9)
Diomedacarus (10)
Sulanyssus (10)
Michaelichus (10)
Freyana (10)
Freyanopsis(10)

19
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Table 4.

Mite genera associated with families of the avian
orders Anseriformes (Anatidae), Falconiformes
(Cathartidae, Pandionidae, Accipitridae, and Falcon-
idae), Galliformes (Cracidae and Phasianidae), and
Gruiformes (Gruidae, Aramidae, and Rallidae). Parent-
hesized numbers after the mite genera refer to the mite
families in table 1.

20




Brephosceles (1)
Alloptellus (1)
Alloptes (1)
Alloptoides (1)
Psilobrephosceles (1)
Hyperdalloptes (1)
Proctophy!lodes (2)
Aramolichus (2)
Rhytidelasma(3)
Pseudalloptinus (3)
Pterygocrusolichus (3)
Pterolichus (3)
Pseudalloptes (3)
Geranolichus (3)
Aramobius (3)
Sokoloviana(3)
Grallobia(3)
Grallolichus (3)
Avenzoaria(l)
Bdellorhynchus (4)
Plesiobdellorhynchus (4)
Pteronyssus (4)
Bonnetella(4)
Rectijanua(11)
Hieracolichus (12)
Aetacarus (12)
Pseudogabucinia(6)
Kramerella(6)
Ingrassia(7)
Analloptes
Zumptia(7)
Parazumptia(7)
Gymnalloptes (7)
 Ancyralges (8)
Megninia(8)
Protalges (8)
ﬁetanalges(B)
Megniniella(8)
Paralgoides (9)
'‘ermoglyphus (9)
Vacarus (13)
‘eyana (10)
arafreyana (10)
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Table 5.

Mite genera associated with families of the avian
order Charadriiformes. Parenthesized numbers after

the mite genera refer to the mite families in
table 1.
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Brephosceles (1)
Alloptes (1)
Dichobrephosceles (1)
Pterodectes (2)
Proctophyllodes (2)
Ptiloxenus (3)
Sokolaviana(3)
Montchadskiana(3)
Xiphiurus (3)
Pilochaeta(3)
Bychovskiata (4)
Zachvatkinia (4)
Pomeranzevia (4)
Avenzoaria(4)
Bregatovia (4)
Pseudavenzoaria(4)
Laronyssus{4)

Hemi freyana (4)
Phyllochaeta (14)
Plutarchusia(14)
Syringobia(14)
Sammonica (14)
Sikyonemus (14)
Thecarthra(14)
Inermodorsus (14)
Greniera(14)
Ingrassia(7)
Analges (8)
Anomalges (8)
Psoroptoides (15)
Atelespoda (13)
Microlichus (16)
Freyanomorpha(10)
reyana (10)
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"Table 6.

Mite genera associated with families of the avian orders
Columbiformes (Columbidae), Psittaciformes (Psittacidae),
Cuculiformes (Cuculidae), Strigiformes (Tytonidae and
Strigidae), Caprimulgiformes (Caprimulgidae), Apodi-
formes (Apodidae and Trochilidae), Trogoniformes (Trog-
onidae), Coraciiformes (Alcedinidae), and Piciformes
(Picidae). Parenthesized numbers after the mite genera
refer to the mite families in table 1.
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Thysanocernus (1)
Pterodectes (2)
Proctophyllodes (2)
Trochi lodectes (2)
Toxerodectes (2)
Proterothrix(2)
Protolichus (3)
Aralichus (3)
Rhytidelesma (3)
Anilichus(3)
Zachvatkinia(l)
Bychovskiata (4)
Pteronyssus (4)
Pterotrogus (4)
Falculifer(5)
Pterphagoides (5)
Pterophagus (5)
Triainacarus (5)
Kramerella (6)
Dermonoton (6)
Coraciacarus (12)
Piciformobia(12)
Paragabucinia(12)
Gabuciniidae (12)
Capitolichus (12)
Rhynchocaulus(17)
Neochauliacia(17)
~ Chauliacia(17)

- Echineustathia(17)
- Chaeteustathia(17)
Mimeustathia(17)
Diplaegidia(8)
Megninia(8)
Protalges (8)
Pandalura(8)
Frotonyssus (7)
‘asseroptes (18)
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Annotated List of Host-Parasite Associations
GAVI | FORMES
Gaviidae
The a@vian order Gaviiformes includes four species of loons,
all of which are represented in North America. Two genera (three
species) of feather mites have been recorded from three of these

species. Brephosceles forficiger was redescribed by Peterson (1971)

from the common loon in Northern Europe. In this study the mite
was recollected and its zoogeographical range extended to include

North America. The remaining species, Ptiloxenus colymbi and P.

major, are tentative records of Dubinin (1956). Although numerous
loons have been examined, these species have never been recollected
from the type host. Species of the genus Ptiloxenus are usual
parasites of grebes and probably host specific to this group of
birds.

Gavia arctica (Linnaeus) 1758 Arctic Loon

Brephosceles forficiger (Megnin and Trouessart) 1884

This species has been recorded from the arctic loon
of Europe by Dubinin (1956), Vasilev (1960), and
Peterson (1971). This mite has never been collected
from this host in North America.

Ptiloxenus colymbi (Canestrini) 1878

Dubinin (1956) tentatively recorded this mite from an
arctic loon in Russia. It is probably a contaminant
and invalid host-parasite record.

?;" Immer (Brunnich) 1764 Common Loon

Brephosceles forficiger (Megnin and Trouessart) 1884
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Originally described from the common loon, B. forfic
iger was subsequently recorded by Peterson (1971) as

representing a small isolated population in Northern

Europe. In this study a small population was recovered

from a loon collected in New York, the extended zoogeo-
graphical range to include North America.

Gavia stellata (Pontoppidan) 1763 Red-throated Loon

Ptiloxenus major (Megnin and Trouessart) 1884

This Is a tentative record of Dubinin (1956).
Undoubtedly this is a contaminant and invalid host-
Parasite record.
PODICIPEDIFORMES
Podicipedidae
From the total of 20 species of Grebes, six of which are

represented in North America, valid parasite records have been obtain-

ed from Podiceps auritus, P. major, P. dominicus, P. grisegena, and
P. podiceps. Associated with the grebes is a single feather mite

genus, Ptiloxenus (=Schizurolichus Cerny, 1969). Although not form-

ally synonomized, the genus Schizurolichus has long been recognized

as a synonym for Ptiloxenus. All but one member of this mite genus
(four species) are associated exclusively with the avian family

Podicipedidae, the exception being Ptiloxenus phoenicopteri, a

Parasite of the flamingo.

Podiceps auritus (Linnaeus) 1758 Horned Grebe

Ptiloxenus nr. major )Megnin and Trouessart) 1884

P. major was recorded from this bird by Dubinin (1956)

and Mack-fira and Cristae (1966) from the U.S.S.R.
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and Hungary respectively. To date, the mite species has
never been collécted In North America.

Podiceps caspicus (Habiizl) 1783 Esred Grebe

Ptiloxenus major (Megnin and Trouessart) 1884

Dubinin (1956) and Mack-fira and Cristae (1966) recorded

this species from the U.S.S.R. and Hungary respectively.

To date, the mite species has never been collected in

North America.

Podiceps dominicus (Linnaeus) 1766 Least Grebe

Ptiloxenus (=Schizurolichus) elegans (Cerny) 1969

This mite was described by (Cerny) 1969 from Podiceps

dominicus in Cuba. In this study Ptiloxenus elegans has

been recovered from the same host species collected in

Venezuela.

Podiceps grisegena (Boddaert) 1783 Red-necked Grebe

Ptiloxenus major (Megnin and Trouessart) 1884

This mite was recorded from the red-necked grebe in the
U.S.5.R. and Hungary by Dubinin (1956) and Mack-fira and
Cristae (1966). The mite species has never been recorded
from North American grebes.

Podi lymbus podiceps (Linnaeus) 1758 Pied-billed Grebe

Ptiloxenus n. sp.
4 Two distinct species have been identified as ectoparasites
of the pied-billed grebe, both of which were collected
from the same individual bird in Texas. This species could
not be positively identified and the possibility exists

that it is new.
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Ptiloxenus (=Schlzurolichus) elegans (Cerny) 1969
This is the second species that is associated with the
pied-billed grebe. It was collected from the same bird as

the previous species of Ptiloxenus in Texas and represents

the first time P. elegans has been reportedifrom North

America.
PROCELLARI I FORMES

The four families assigned to this bird order include Diomed-
eidae (albatrosses), Procellariidae (Shear waters and fulmars), Hydro-
batidae (storm petrels), and Pelecanoididae (diving petrels). Represe-
ntatives of all but the last occur-in North America.

The predominant feather mites on these birds belong to the famil-
ies Alloptidae, Freyanidae, and Avenzoariidae. In general, the mites
from the Procellariidae and Hydrobatidae are morphologically siﬁilar,
but several of those associated with the Diomedeidae are restricted to
this family and unique, i.e. heavily sclerotized and often assymetrical.

Diomedeidae

Two of the 14 species of this bird family are considered to be

part of the North American bird fauna; both of which occur on the Pacif-

ic coast. A total of five mite species were identified from these hosts;

.four from Diomedea ﬁigripes and three from D. immutabilis. Two acarine

families (Alloptidae and Freyanidae) are represented on each of these

albatrosses.

Diomedea immutabllis (Rothschild) 1983 Laysan Albatross

Diomedacaras gigas (Trouessart) 1895

This species was identified from birds collected on Midway

Island. |t was previously recorded by Dubinin (1949)
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from Kamchatka and by Atyeo and Peterson (1970) from
Siberia.

Echinacarus petaliferus (Trouessart) 1898

This mite genus is restricted to the bird genus Diomedea.
The two species of Echinacarus are consistently collect-
ed from the same bird. Peterson (1972) recorded E. petal-
iferus from Midway Island and Laysan Island as a parasite
of both the Laysan and black-footed albatross.

Echinacarus rubidus (Trouessart) 1886

This species has been recorded only from Japan and
Laysan Island (Peterson 1972).

Zachvatkinia trouessarti (Bonnet) 1924

Dubinin (1949) collected this species only from the Laysan
albatross. To date, it has never been recollected from
the type host.

Diomedea nigripes Audubon, 1839 Black-footed Albatross

Alloptes pacificus Peterson and Atyeo, 1972

Peterson and Atyeo (1972) collected the type material
from Midway Island.

Diomedacarus gigas (Trouessart) 1895

Atyeo and Peterson (1970) collected this species from Mid-
way Island, Sakhalin Island, Japan and the West Indies.

In the present study D. gigas was recollected from
California, Midway Island, and the Pacific Ocean.

Echinacarus petaliferus (Trouessart) 1898

This parasite has been reported from:the black-foqted

albatross by Peterson (1972).
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Zachvatkinia sp.

Dubinin (1949) lists Zachvatkinia trouessarti as a

parasite of the Diomedeidae and specifically mentions

it as occurring on both Diomedea nigripes and D. immuta-
bilis. Until the acquisition of additional material>and
in the absence of a recent revision, any specific deter-
minations must be tentative. In this study material has

been identified to the generic level only from birds

collected in the North Pacific and on Midway Island.

Procellariidae
This family of birds is represented in North America by
ten of 56 specles. From those species which represent the North
American element, two families of mites have been identified;

Alloptidae, which includes the genera Microspalax, Connivelobus,

Alloptes, Breghosceles and Avenzoariidae, represented by a single

genus, Zachvatkinia. The later genus is common on the Proceéllar-

iiformes, pelecaniformes, and Charadriiformes but details of the host-
parasite associations are poorly known.

Fulmarus glacialis (Linnaeus) 1761 Fulmar

Dubinin (1949) listed the following parasites of the fulmar:

Connivelobus major (Trouessart and Newmann) 1888;

Microspalax manicata (Megnin and Trouessart) 1884

Alloptes tubinarii (Dubinin) 1949; and

Zachvatkinia puffini (Buchholz) 1869.

Calonectris diomedea (Scopoli) 1769 Cory's Shearwater

Microspalax ardennae Dubinin, 1949




Dubinin (1949) recorded this mite species from birds of
the Atlantic Ocean.

Zachvatkinia sp.

Specific identification cannot be made with certainty

until the genus is revised. This species was obtained

from a bird collected in Massachusetts.

Puffinus bulleri Salvin, 1888 New Zealand Shearwater

Brephosceles selenopeltatus Peterson, 1971

This species was recorded by Peterson (1971) from

Chile. It is known to occur on three members of the
avian subgenus Thellodroma and is probably host specific
to this taxa.

Connivelobus n.sp.

This genus is currently being revised and specific
determinations cannot be made with certainty withaut the
type material. However, the above probably represents

a new species collected from the New Zealand shearwater
of Chile. |

Puffinus carneipes Gould, 1884 Pale-footed Shearwater

Microspalax sp.

Microspalax ardennae was collected from this host in

Australia by Dubinin (1949). Our material was-collected
from birds of Japan.

Zachvatkinia sp.

Mite material was obtained from this shearwater

collected in Japan.

3%
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Puffinus creatopus Coues, 1864 Pink-footed Shearwater

Alloptes sp.
Alloptes was identified from Puffinus creatopus

i collected in Monterey, California.

Zachvatkinia sp.

Dubinin (1949) recorded Zachvatkinia puffini-from

California. The specimens obtained for this study
were also collected in California. However, until the
genus is revised, specific determinations must remain
tentative.

Puffinus gravis (0'Rielly) 1818 Greater Shearwater

Alloptes sp.
Alloptes was taken from a bird collected at the

Davis Straits.

Brephosceles parvatus Peterson; 1971

This recently described species was collected from
Canada by Peterson (1971).

Brephosceles puffini : Peterson, 1971

Peterson (1971) originally described this mite
from Brunswick, Canada.

Microspalax sp.
In this study an unidentified species of Microspalax
was collected from birds of the following localities;
Brunswick, Labrador, Newfoundland, Hudson Straits,
Davis Straits, Argentina and Massachusetts. Dubinin

(1949) had previously recorded Microspalax manicata

from the Ferrerski Island, Massachusetts.




Zachvatkinia sp.

This genus was identified from Puffinus gravis

collectéd in the following localities; Hudson Straits,
Davis Straits, Brunswick, Nova Scotia, Newfoundland,
Labrador, Sable Island, Greenland, Massachusetts,
Argentina, and the South Atlantic. Dubinin (1949) has

previously reported Zachvatkinia puffini from Californ-

ia from this host.

Puffinus lherminiera Lesson, 1839 Audubon's Shearwater

Connivelobus sp.

Dubinin (1949) gives this shearwater as the only host

from which Connivelobus longipenis has been collected;

reported from Bonin Island. Our material was collected
from Saba, Dutch West Indies.

Microspalax sp.
Dubinin (1949) reported Microspalax puffini-from the

Bahama Islands as a parasite of Audubon's shearwater.

Zachvatkinia sp.

Dubinin (1949) also reported Zachvatkinia puffini

from the Bahama Islands. In this study a species of

Zachvatkinia was examined from Green Key, Bahama

Islands.

Puffinus puffinus (Brunnich) 1967 Manx Shearwater

Brephosceles balati Cerny, 1967

Cerny (1967) recorded this species from Trolhoved,

Czechoslovakia. The type material is unavailable for

34
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study and it is possible that Brephosceles balati is

conspecific with the following B. bilobatus.

Brephosceles bilobatus Peterson, 1971

Peterson (1971) described this species from Johnston Isl-
and, North Pacific Ocean.

Brephosceles parvatus Peterson, 1971

Peterson (1971) described this species from a manx shear-
water collected in the Pacific Ocean.

Puffinus tenuirostris (Temminck) 1835 Slender-billed Shearwater

Alloptes sp.

The mite material was examined from birds collected at
Bristol Bay, Alaska and the Aleutian Islands.

Brephosceles marlae Peterson, 1971

Peterson (1971) described this species collected from the

following localities: Little Sitka Island, Alaska; Unimak

Pass, Aleutian Islands; and Copper Island, Comander Islands.

Brephosceles parvatus Peterson, 1971

Peterson (1971) collected this mite from Alaska.

Brephosceles superbus (Dubinin) 1949

In this study the specimens were examined from Barrow,
Alaska. The species was described by Peterson (1971) from
Rogers Bay.

Ingrassia oceanica (Vftzthum) 1929

Dubinin (1949) reported this mite from Wrangel Island. To
date we have been unable to recollect this species from

the type host.
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Microspalax sp.

Material was examined from the following localities:
Copper Island, Commander lIslands; Bearing Sea; Akutan
Island, Aleutian Islands; Bristol Bay, Alaska; Barrow,
Alaska; Sydney, Australia. Dubinin (1949) recorded

Microspalax manicata from Chukotka, Pobideniya Bay

and from Wrangel Island.

Zachvatkinia sp.

Again, Dubinin (1949) reported Zachvatkinia puffini

from this host. However, since the genus has never
been revised, and the type material is unavailable for
study, specific identifications cannot be made with

certainty. |In this study Zachvatkinia was identified

from hosts collected in Alaska, Oregon, California, an
and the Commander Islands.
Hydrobatidae
This family of 21 bird species occurs in North America with
the presence of four species. Feather mites have been recorded from
each of these. Five mite species have been collected from the avian

genera Oceanodroma and Oceanites. The mite families Alloptidae,

Xolalgidae and Avenzoariidae were found associated with the avian
family. /

~ Oceanodroma furcata (Gmelin 1789 Fork-tailed Petrel

Zachvatkinia hydrobatidii Dubinin, 1949

Dubinin (1949 reported this species from the fork-tailed
petrel collected in the Sea of Okhotsk. This mite spec+

ies has never been reported from North America.




Oceanodroma homochroa (Coues) 1864 Ashy Petrel

Zachvatkinia nr. hydrobatidii Dubinin, 1949

This species was identified from a host collected on
Faralone Island, California. The species identification
is tentative.

Oceanodroma leucorhoa (Vieillot) 1817 Leache's Petrel

Brephosceles balati Cerny, 1967

Cerny (1967) reported this species from birds collected

presumably in Czechoslovakia. |t has not been reported
from North America.

Brephosceles formosus Cerny 1967

This species was identified from Leache's petrels
collected at Kent Island, Brunswick and Gull Island,
Newfoundland. Cerny (1967) reported the type specimens
from the host collected in the Faeroe Islands.

Connivelobus cymochoreae Dubinin, 1949

Examples of this species were identified from Gull
Island, Newfoundland. Dubinin (1949) collected this
species from southern Alaska, and California.

Ingrassia oceanodromae Cerny, 1967

Cerny (1967) described this species from the type
material collected at Myggenas, quoe Islands. It has
never been reported from North America.

Zachvatkinia nr. hydrobatidii Dubinin, 1949

In this study Z. hydrobatidii was tentatively ident-

ified from hosts collected at Gull Island, Newfoundland.
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Dubinin (1949) collected this mite from Leache's
petrels in southern Alaska and California.

Oceanites oceanicus (Kuhl) 1820 Wilson's Petrel

Zachvatkinia nr. hydrobatidii Dubinin, 1949

This species was identified from hosts collected in the

following localities: the Palmer Peninsula, Antarctica;

Andvers lIslands, Antarctica; and the South Shetland
Islands.
PELECANIFORMS
Phaethontidae
This bird order is represented in the world by three species,

two of which, Phaethon aethereus and P. lepturus, occuriin North

America. Two genera of feather mites, Laminalloptes and Onychalloptes,

both of the family Alloptidae, have been found on birds of this order.

Laminalloptes occurs .only on the three species of Phaethon. All

three species of Laminalloptes have been found on the same bird, being

indiscriminate as to which species of the Phaethon they populate

(Atyeo and Peterson 1967). The genus Onychalloptes also appears to

be restricted to the host genus Phaethon (Peterson and Atyeo 1968).

Phaethon aethereus Linnaeus, 1758 Red-billed Tropicbird

Laminalloptes minor (Trouessart) 1885

Atyeo and Peterson (1967) reported this species from the
South Seas. In this study L. minor was identified from
birds collected in Lower California and on Cape Verde
Island.

~ Laminalloptes simplex (Trouessart) 1885

Atyeo and Peterson (1967) reported this species from
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Phaethon aethereus. This mite species has never been

reported from North America.

Laminalloptes phaetontis (Fabricius) 1775

Atyeo and Peterson (1967) reported this species from the
red-billed tropic bird. This mite species has never

| been reported from North America.

Onychalloptes microphaeton (Trouessart) 1885,

Peterson and Atyeo (1968) identified this mite from
the South Seas and Lower California.

Onychalloptes minutus (Trouessart) 1899

The type specimens for this mite species were coll-
ected from the South Seas (Peterson and Atyeo 1968).
This mite species has not been collected from North
America. |

Phaethon lepturus Daudin, 1802 Yellow-billed Tropichird

Laminalloptes minor (Trouessart) 1885

This species was recollected from the South Seas by
Atyeo and Peterson (1967). In this study L. minor

was identified from birds collected on Eastern Island,
Midway Island, and Mauritius. The mite species has
been reported from North America but not in association
with this host.

Laminalloptes phaetontis (Fabricius) 1775

This mite species was identified from birds collected
on Eastern Island, Midway Island and the Virgin

Islands.
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Laminalloptes simplex (Trouessart) 1885

This species was identified from tropicbirds collected
on Eastern Island and Midway Island. Atyeo and Peter-
son (1967) have previously reported this host-parasite

association. Laminalloptes simplex has never been

reported from North America.

Onychalloptes sp.

This species could not be identified to species for
certain. Peterson and Atyeo (1968) have reported

Onychalloptes microphaeton from this bird from

Midway Island. In this study a species of Onychall-
optes was collected from the yellow-billed tropic-
bird of the Maldive Islands.
Pelecanidae
Eight species are assigned to this bird family, the two
North American species of which yielded feather mites. The three

mite genera collected were Alloptes, a new species of Brephosceles,

and Scutomegninia. The first two are of the family Alloptidae, the

last is of the Avenzoariidae.

Pelecanus erythrorhynchos Gmelin, 1789 White Pelecan

Alloptes sp.

Mite material was examined from Minnesota and Texas.

Pelecanus occidentalis Linnaeus, 1766 Brown Pelican

Alloptes sp.

This species was found on brown pelicans collected in

Florida, the Galapagos |slands, Puerto Rico and

Haiti.
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Brephosceles n. sp.

This apparently is the same species that was collected

from the Sulidae, however, the specimen is slightly

damaged with legs IV missing at the level of the genu.
One male was examined from a bird collectéd in the
Galapagos Islands. The absence of any other specimens

of Brephosceles firom the brown pelican makes the valid-

! ity of this host-parasite record suspect.

Scutomegninia sp.

Scutomegninia has not been recently revised and its

several species are not easily resolved. Mite material
was examined from pelicans collected in the Galapagos
Islands, Puerto Rico, and Haiti.
Sulidae
Nine species are assigned to this family, four of which occur
in North America. Sula sula from Cuba has also been included because
of the number of feather mites Cerny (1967) listed from it.
Feather mites of the families Alloptidae, Proctophyllodidae,
and Avenzoariidae were collected from the Sulidae. Among these was

a new species of Brephosceles from Sula dactylatra. A morphologically

interesting species, probably new, of what keys to Sulanyssus was

collected from Morus bassanus. Dubinin (1953a) believed that the

mite genus Sulanyssus was restricted to the avina genus Sula.
- Morus bassanus (Linnaeus) 1758 Gannet
AlloEte§ sp.
A single female of Allogtés was examined from this host

collected in England.
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Pterodectes sp.
One male and one female were examined from hosts

collected in Scotland. This is probably an accidental

occurrence on the gannet, Pterodectes usually occurring
on passeriform burds.

Scutomegninia sp.

This species is different from that which occurs on

Sula nebouxii. This mite species was obtained from

gannets collected in New Jersey, French Morocco,
Scotland, and England.

Sulanyssus n. sp.
This mite species was examined from gannets collected
in New Jersey, French Morocco, Scotland and England.

Sula nebouxii Milne-Edwards, 1882 Blue-footed Booby

Scutomegninia sp.

This mite species was similar to that found on the
Pelecanidae. The genus was identified from a
blue-footed booby collected in Arizona.

Sula dactylatra Lesson, 1831, Blue-faced Booby

Alloptes sp.

A single female of this genus was examined from a bird
collected in the Pacific Ocean.

Brephosceles n. sp.

This species appears to belong in Peterson's (1971)

Brephosceles species group |l or 111, Legs IV extend

slightly beyond the end of the body. The terminal lobes

are parallel and widely separated with the interlobar
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lamellae cleft in a U shape. This mite species was
obtained from a bird collected in the San Benedick
| Islands, Mexico.

Sulanyssus caput-medusae (Trouessart) 1886

This species was collected from the following locations
in the Pacific Ocean; Christmas Island, San Benedick
Island, Midway Island and Clipperton Island.

Sula leucogaster (Boddaert) 1783 White-bellied Booby

Sulanyssus caput-medusae (Trouessart) 1886

Cerny (1967) reported both Sulanyssus caput-medusae

and S. oluschae from this host in Cuba. In this

study the mite species S. caput-medusae was recoll-

ected from the white~bellied booby in the following
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