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FIVE NEW SPECIES OF RHINONYSSIDAE (MESOSTIGMATA) AND ONE NEW SPECIES
OF DERMANYSSUS (MESOSTIGMATA: DERMANYSSIDAE) FROM BIRDS OF ALBERTA
AND MANITOBA, CANADA
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ABSTRACT: Three major lineages of mites are parasitic in the nasal passages of birds, i.e., Rhinonyssidae (Mesostigmata),
Ereynetidae (Prostigmata), Cytoditidae, and Turbinoptidae (Astigmata). The most diverse family of avian nasal mites is Rhino-
nyssidae, which include obligate hematophagous endoparasites of nonratite birds worldwide. Nasal mites have been surveyed
extensively in the United States, yet there has never been a Canadian survey. There are only 4 published, and 3 unpublished,
rhinonyssid species records from birds in Canada. While surveying the nasal mites associated with birds of Alberta and Manitoba
(western Canada), 1 new species of Dermanyssus and 5 new species of Rhinonyssidae were recovered. Herein, I describe and
illustrate Dermanyssus diphyes n. sp., Ptilonyssus calvaria n. sp., P. nivalis n. sp., P. pinicola n. sp., P. plesiotypicus n. sp., and
Sternostoma setifer n. sp.

Birds are host to a broad diversity of symbiotic animals.
Mites are among the most diverse groups of these symbionts,
with at least 40 families and approximately 3,000 described
species known from avian hosts (Proctor and Owens, 2000).
The superfamily Dermanyssoidea contains most of the bird-
associated Mesostigmata (Radovsky, 1994). Within the Der-
manyssoidea, species of Dermanyssidae, Rhinonyssidae, Lae-
lapidae, and Macronyssidae parasitize birds in North America.
Species of Dermanyssidae Kolenati, 1859, are obligate hema-
tophagous ectoparasites on birds and mammals. Members of
Dermanyssus Dugés, 1834 are ectoparasites of birds worldwide,
with generally broad host ranges (Moss, 1978). For example,
Dermanyssus gallinae (De Geer, 1778) has been recorded from
at least 30 host species, and D. hirundinis (Hermann, 1804)
from at least 14 (Moss, 1978). With the exception of D. galli-
nae, Dermanyssus species are predominately parasites of cavi-
ty-nesting birds, such as flickers (Picidae) and swallows (Hi-
rundinidae) (Moss, 1978). Most species are nidicolous ectopar-
asites, briefly feeding on the host at night and returning to the
nest and associated substratum during the day (Baker et al.,
1956). A few species, including D. grochovskae Zemskaya,
1961 and D. quintus Vitzthum, 1921, spend most of their life
cycle on the host (Moss, 1978).

Rhinonyssids are obligate hematophagous endoparasites in
the nasal passages of nonratite birds worldwide. Rhinonyssid
genera vary in their degree of host specificity, with some genera
being restricted to single host families, and others found in
hosts from different orders (Pence, 1973). In North America,
passeriform, caprimulgiform, falconiform, and apodiform host
species are parasitized by Ptilonyssus species. Sternostoma spe-
cies parasitize passeriform, piciform, and charadriiform birds,
while Rhinonyssus species infect anseriforms, podicipediforms,
and charadriiforms. Ciconiiform and columbiform birds are par-
asitized by Tinaminyssus species. Owls (Strigiformes) are in-
fected by Rhinoecius species; generally, each Rhinoecius spe-
cies occurs in a different species of owl. Birds of the Rallidae
are parasitized by Rallinyssus species, while Larinyssus species
are associated with gulls and terns (Laridae). Rhinonyssids are
sluggish mites, which occur predominately in the nasal passag-
es, although some species invade the tracheal tissues, lungs, and
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body cavity (Porter and Strandtmann, 1952; Krantz, 1978).
Generally, rhinonyssids are not considered to cause significant
pathology to their hosts, with the exception of Sternostoma tra-
cheacolum Lawrence, 1948, which invades the lower respira-
tory tract, lungs, and air sacs of a host (Stephan et al., 1950).

Nasal mites have been surveyed in many geographic loca-
tions worldwide, including Taiwan, Australia, and Guatemala,
and Louisiana and Texas in the United States (Hyland, 1963;
Maa and Kuo, 1965; Domrow, 1969; Pence, 1973; Spicer, 1984,
1987). However, there has never been a Canadian survey. Ca-
nadian records include only 4 published species records, i.e.,
Rhinonyssus sp. from the guillemot, Uria aalge (Ballard and
Ring, 1979), Sternostoma tracheacolum from the red-winged
blackbird, Agelaius phoeniceus (Hood and Welch, 1980), Pti-
lonyssus japuibensis Castro, 1948 from the chipping sparrow,
Spizella passerina (Pence, 1975), and Ptilonyssus sairae Castro,
1948 from the chipping sparrow, S. passerina (George, 1961).
In addition to these reports, there are 3 unpublished species
records from specimens deposited in the Canadian National
Collection of Insects and Arachnids (CNCI&A) in Ottawa, i.e.,
Ptilonyssus bombycillae Fain, 1972 from the Bohemian wax-
wing, Bombycilla garrulus, Rhinonyssus coniventris Trouessart,
1894 from the red knot, Calidris canutus, and Sternostoma boy-
di Strandtmann, 1951 from the ruddy turnstone, Arenaria in-
terpres. While surveying the nasal mites associated with birds
of Alberta and Manitoba, I collected 1 new species of Der-
manyssus and 5 new species of Rhinonyssidae. Herein I de-
scribe and illustrate these 6 new species.

MATERIALS AND METHODS

The laboratory of Heather Proctor at the University of Alberta had a
collection of approximately 700 bird carcasses from Alberta, largely
from the contributions of the Alberta Fish & Wildlife Forensic Labo-
ratory, the Royal Alberta Museum, waterfowl hunters, and colleagues
at the University of Alberta, Edmonton, Alberta, Canada. Collection
data were sparse for many of these specimens, and for some I can say
only that the birds were collected somewhere in Alberta. Host taxonomy
and authorities follow Clements (1991) provided by Andrew and
McAllan (1998), selecting the ‘‘Clements 1991–1996’’ taxonomy option
in Nomina version 1.0. Bird bodies were maintained at �20 C until
processing. Frozen birds were first thawed and then washed using the
following method. The bird was placed in a suitably sized container,
ranging from 4 to 18 L, with a drop of dish detergent, enough 95%
ethanol to soak the plumage of the bird, and enough water to submerge
it. The sealed container was then shaken vigorously for 5 min. Partic-
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ularly large birds were washed in a basin and thoroughly massaged
while in the solution. Each bird was then removed from the container
and rinsed thoroughly over a Fisher Scientific 53-�m mesh filter; large
birds were rinsed over a washing basin. The washing liquid was filtered,
and the container and lid were rinsed thoroughly over the same 53-�m
filter. The material remaining in the filter was stored in 30-ml snap cap
and scintillation vials in 95% ethanol.

Mites were also collected from some individual birds by dissecting
the host’s nasal cavities under a laminar flow exhaust hood. The host
was decapitated, and the head was secured in a table top drill press
vice. Depending on bird size, a scalpel, molybdenum steel scissors, or
molybdenum steel bone shears to sagittally section the head and expose
the nasal cavities. The dissected halves were placed in appropriately
sized vials and stored at �20 C until inspection. For inspection, the
dissected heads in a glass dish with 80% ethanol and the tissues ex-
amined using a dissecting stereomicroscope.

Nasal mite samples were received from Dr. Terry Galloway’s lab at
the University of Manitoba, Winnipeg, Manitoba. Galloway’s lab per-
formed nasal flushings on Manitoban birds using orthodontic syringes,
15 ml for larger birds and 3 ml for smaller birds. A solution of warm
water and mild soap was flushed through each nostril, back out the
mouth and into a Petri dish. Occasionally nasal mites were also col-
lected in whole-body washings of birds. Body-washing methods in the
Manitoba lab were similar to those described above, except that ethanol
was not added to the washing solution, and the washing solution was
filtered through a 90-�m filter.

Washings and dissections were examined using Leica MZ16 and
MZ6 dissecting microscopes at 20–25� magnification. Mites were re-
moved from ethanol and cleared in 85% lactic acid for 1–24 hr, de-
pending on the degree of original opacity. Mites were mounted in a
polyvinyl alcohol medium (6371A, BioQuip Products, Rancho Do-
minguez, California). Slides were cured on a slide warmer at about 40
C for 3–4 days. Slide-mounted specimens were examined with a Leica
DMLB compound microscope with differential interference contrast
(DIC) at 400� magnification. Species-level identifications were made
using keys (Pence, 1975; Moss, 1978) and species descriptions from
the primary literature.

Initial drawings were made with pencil on paper using a camera
lucida. These were later merged in Adobe Photoshop CS v8.0, and
redrawn in Adobe Illustrator CS v11.0 (Adobe Systems Inc., San Jose,
California) using an Intuos 2 graphics tablet from Wacom Co. (Saitama,
Japan). Leg chaetotaxy is based on the system proposed by Evans
(1963) and Evans and Till (1965). Idiosomal chaetotaxy is based upon
the system proposed by Lindquist and Evans (1965). Palp chaetotaxy
is listed from basal to apical segments. Descriptions are based upon the
holotype, and paratypes if present. All measurements are in micrometers
(�m) and are in the form ‘‘holotype (range for paratypes, mean).’’ In
cases where there was no variation, only a single value is presented.
Habitus scale bars are 250 �m, all other scale bars are 25 �m. The
following designations, adapted from Fain and Hyland (1962), are used
in the species descriptions as illustrated (Figs. 1–6) and are arranged in
the order used in the descriptions: LB, length of body including palps;
WID, width of idiosoma; LPS, length of podosomal shield; WPS, width
of podosomal shield; LOS, length of opisthosomal shield; WOS, width
of opisthosomal shield; LpS, length of pygidial shield; WpS, width of
pygidial shield; LDS, length of dorsal shield; WDSM, width of dorsal
shield maximum; WDSm, width of dorsal shield minimum; LSS, length
of sternal shield; WSS, width of sternal shield; LGS, length of genital
shield; WGS, width of genital shield; LSGS length of sternogenital
shield; WSGS, width of sternogenital shield; LVS, length of ventral
shield; WVS, width of ventral shield; LAS, length of anal shield; WAS,
width of anal shield; LP, length of peritreme; LG, length of gnathosoma,
ventral view, including palps; WG, width of gnathosoma; LCH, length
of chelicera; WCH, width of chelicera; Lleg, length of leg, including
coxa, excluding ambulacrum (LLeg I to LLeg IV).

Abbreviations for depositories are CNCI&A (Canadian National Col-
lection of Insects and Arachnids, Ottawa, Ontario), UASM (University
of Alberta E. H. Strickland Entomological Museum, Edmonton, Alber-
ta), JBWME (J. B. Wallis Museum of Entomology, University of Man-
itoba, Winnipeg, Manitoba), and ZIN (Zoological Institute, Russian
Academy of Sciences, St. Petersburg, Russia).

DESCRIPTIONS

Dermanyssus diphyes n. sp.
(Figs. 7–8)

Diagnosis: Medium-sized mites with characteristics of Dermanyssus,
with undivided dorsal shield. Characters distinguishing this species in-
clude dorsal shield shape and dimensions, presence of prominent pair
of humeral pores on dorsal shield, presence of j4 setae, absence of pores
on posterior dorsal shield, absence of setae st4, genital shield constricted
anteriorly and expanded posteriorly with rounded terminus, number of
ventral opisthosomal setae (16 to 20 pairs), and peritreme extending
beyond middle of coxa II.

Female (based on holotype and 4 paratypes; setal measurements
based on holotype): LB 850 (845–960, 885). WID 358 (390–465, 404).
LDS 603 (625–705, 646). WDSM 305 (313–388, 331). WDSm 85 (95–
125, 99). LSS 20. WSP 155 (150–160, 155). LGS 323 (343–385, 350).
WGS 93 (90–125, 102). LAS 123 (123–148, 131). WAS 113 (118–143,
123). LP 183 (190–218, 196). LG 210 (208–221, 215). WG 133 (130–
143, 137). LLeg I 445 (440–490, 460). LLeg II 430 (425–470, 441).
LLeg III 413 (415–470, 431). LLeg IV 480 (480–535, 498).

Dorsum: Dorsal shield well sclerotized and occupying most of dorsal
idiosoma, bearing 11 pairs of setae (j2, j4–6, J1, J3, J4, z2, z4, z5, s4),
2 pairs of small pores, and prominent pair of humeral pores on dorsal
shield posterolateral to setae s4. Dorsal shield setae j4 unpaired in ho-
lotype and 2 paratypes, paired in 2 paratypes. Scutal setae unequal
length, anteriormost pair j2 longest at 48 long, anterolateral setae z2,
z4, z5, s4, 30 long; remaining scutal setae j4–6, J1, J3, J4 ranging from
15 to 20 long. Dorsal shield anterior margin straight, widest medially
at level with humeral pores, tapering distally to truncate posterior mar-
gin. Soft cuticle of dorsum bears 1 pair of short sharp-tipped setae (j1)
18 long and 19 pairs of long sharp-tipped barbed setae ranging from 40
to 75 long.

Venter: Ventral setae sharp-tipped. Sternal shield lightly sclerotized,
bearing 2 pairs of long setae (st1, st2), 1 pair of long setae (st3) off
shield in integument. Sternal setae, st1–3, lengths 53, 50, and 58, re-
spectively. Metasternal setae (st4) absent. Genital shield with 1 pair of
short setae (gen1) and 1 pair of pores. Genital shield widest anteriorly,
constricted medially, expanded posteriorly with rounded terminus. Anal
shield well sclerotized, with short paranal and postanal setae, paranal
setae level with anal opening, paranal and postanal setae equal length.
Ventral opisthosoma with 16 to 20 pairs of long predominately barbed
setae ranging from 38 to 63 long. Peritreme extends beyond middle of
coxa II.

Gnathosoma: Gnathosomal setae sharp-tipped, subcapitular setae 23
long, hypostomal setae hyp1 28 long, hyp2 23 long, hyp3 45 long, and
single row of 12 deutosternal teeth. Chaetotaxy of palps: 2-4-6-12-9.
Palp genu al seta spike-like. Chelicerae highly elongate, digits minute.

Legs: Claws of legs I–IV strongly curved. Leg chaetotaxy as in Ta-
ble I.

Male, nymphs, larva: Unknown.

Taxonomic summary

Type host: Turdus migratorius Linnaeus, 1766, American robin.
Type locality and collection date: Four mites from Edmonton, Al-

berta (53�34�N, 113�31�W), 17 July 2005; coll. D. Walter.
Additional locality and collection date: Four mites from Millet, Al-

berta (53�05�52�N, 113�28�22�W), 13 May 1996.
Types: � holotype, � paratype CNCI&A Nos. 23510, 23511. Two

� paratypes UASM Nos. 80557, 80558. One � paratype in possession
of author.

Etymology: diphyes (a Greek masculine adjective) means ‘‘of double
nature, 2-fold.’’ This name reflects the fact that this species possesses
characteristics of 2 different groups of Dermanyssus species, with prom-
inent humeral pores on the dorsal shield and relatively long peritremes.

Remarks

Dermanyssus diphyes n. sp. is most similar to D. alaudae (Schrank,
1781), described from Alauda arvensis, D. brevis Ewing, 1936, de-
scribed from Eremophila alpestris merrilli from Oregon, and D. hir-
sutus Moss and Radovsky, 1967, described from Colaptes auratus cafer
from Oregon. Dermanyssus diphyes n. sp. is distinguished from these
species in several ways. The dorsal shield length ranges from 603 to
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FIGURES 1–3. Dorsum measurements. (1) Rhinonyssid dorsum. (2) Rhinonyssid pygidial shield. (3) Dermanyssid dorsal shield.

705 and maximum width ranges 305 to 388, while for D. brevis the
dorsal shield length is 506 and maximum width is 286. The dorsal shield
anterior margin is straight in the new species, widest medially at the
level of the humeral pores, and tapers distally to a truncate posterior
margin (Fig. 7); in D. alaudae and D. hirsutus, the dorsal shield tapers
only slightly distally to a rounded posterior margin. Prominent pair of
humeral pores are located on the dorsal shield posterolateral setae s4
of the new species, while in D. hirsutus the humeral pores are located
on the dorsal shield, but they are very small and barely noticeable. Setae
j4 is on the dorsal shield of D. diphyes n. sp.; D. alaudae setae j4 is
absent. No pores are on the dorsal shield posterior margin of the new
species; D. hirsutus has a pair of pores on the dorsal shield posterior
margin. In D. diphyes n. sp., the metasternal setae, st4, is absent, while
D. hirsutus has metasternal setae. The genital shield is widest anteriorly,
constricted medially, expanded posteriorly to a rounded terminus in the
new species, whereas the genital shield of D. alaudae and D. brevis
genital shield is slightly wider anteriorly, and tapers slightly to a round-
ed terminus without expanding distally. The anal shield length of D.

diphyes n. sp. ranges 123–148, and the anal shield width ranges 113–
143. In D. brevis, the anal shield is 116 long and 105 wide. In the new
species, the ventral opisthosoma has 16–20 pairs of long predominately
barbed setae; D. hirsutus has ventral opisthosomal hypertrichy with at
least 24 pairs of setae. In D. diphyes n. sp., the peritreme extends an-
teriorly beyond the middle of coxa II; the D. alaudae peritreme extends
only to middle of coxa III, while the D. brevis peritreme reaches just
posterior to the middle of coxa III, and the D. hirsutus peritreme extends
to the middle of coxa II.

Ptilonyssus calvaria n. sp.
(Figs. 9–16, 43–44)

Diagnosis: Large mites with podosomal and pygidial shields. Eight
pairs of setae on podosomal shield with distinctly trilobed posterior
margin, 5 pairs of mesolateral setae of approximately equal length, par-
anal and postanal setae of unequal length, cribrum not extending to
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FIGURES 4–6. Venter measurements. (4) Rhinonyssid venter. (5) Rhinonyssid sternogenital shield. (6) Rhinonyssid ventral shield.

posterior end of anal shield, and relatively large hyp1 setae with round-
ed tips distinguish this species from closely related species.

Female (based on holotype and 4 paratypes): LB 880 (730–875,
825). WID 300 (258–268, 271). LPS 190 (178–193, 188). WPS 158
(143–155, 152). LpS 50 (43–53, 49). WpS 83 (85–95, 89). LSS 120
(113–123, 118). WSS 80 (65–75, 73). LGS 103 (103–120, 111). WGS
63 (55, 57). LAS 105 (95–103, 101). WAS 63 (60–63, 62). LG 135

(140–145, 141). WG 95 (90–105, 97). LCH 170 (165–183, 174). WCH
35 (34–36, 35). LLeg I 268 (263–300, 278). LLeg II 208 (188–213,
201). LLeg III 200 (170–203, 190). LLeg IV 238 (238–265, 246).

Dorsum: Dorsal setae sharp-tipped. Podosomal and pygidial shields
sclerotized with areas of muscle insertions as illustrated (Fig. 9). Po-
dosomal shield with 8 pairs of minute setae (j2–5, z2–5). Pygidial shield
with 1 pair of short setae (J4) and 1 pair of pores. Podosomal shield
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FIGURE 7. Dermanyssus diphyes n. sp. female dorsum.
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FIGURE 8. Dermanyssus diphyes n. sp. female venter.
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TABLE I. Dermanyssus diphyes n. sp. female leg chaetotaxy.

Leg
segment

Leg number

I II III IV

Coxa 2 2 2 1

Trochanter
0 1

0- , -1
1 2

0 1
0- , -1

1 2

0 0
1- , -1

1 1

0 0
1- , -1

2 1

Femur
2 2

3- , -1
2 1

2 1
3- , -2

1 1

1 0
2- , -0

1 1

2 1
0- , -1

1 1

Genu
2 2

2- , -1
2 1

2 1
2- , -0

1 0

2 1
2- , -0

1 0

2 2
0- , -1

1 1

Tibia
2 1

2- , -1
1 1

2 1
1- , -1

1 1

2 1
1- , -1

1 1

2 1
1- , -1

1 1

anterior margin slightly invaginated medially, anterolateral corners
rounded, laterally excavated level with coxa III, widest posteriorly, dis-
tinctly trilobed posterior margin. Mesosomal shieldlets present. Pygidial
shield small, wider than long, rounded anteriorly, slightly invaginated
posteriorly. Five pairs of setae (s5, s6, r3, r5, r6) in integument adjacent
to podosomal shield, all approximately equal length. Subposterior setae
(j6) just off posterior margin of podosomal shield, half size of longest
mesolateral setae (s5–6). Eight pairs short setae (J1–3, Z1–3, R1, R2)
in dorsal opisthosoma. Stigmata dorsolateral, at level of coxa III.

Venter: Ventral setae sharp-tipped. Sternal shield lightly sclerotized
with distinct margins, 1 pair of setae (st1) on shield, 2 pairs of setae
(st2, st3) off shield. Genital shield with 1 pair of short setae (gen1),
pair of pores in integument off shield. Anal shield distinct, distally
tapering paranal and postanal setae, paranal setae level with anal open-
ing, paranal and postanal setae unequal length. Cribrum in narrow band,
not extending to posterior of anal shield. Seven pairs of setae (JV1–4,
ZV2, ZV3, UR1) in ventral opisthosoma, and pair of pores lateral of
anal shield.

Gnathosoma: Relatively long sharp-tipped subcapitular setae, 3 pairs
hypostomal setae (hyp1 relatively long blunt-tipped, hyp2 short blunt-
tipped, hyp3 relatively long sharp-tipped), 9 deutosternal teeth. Chae-
totaxy of palps: 1-2-4-13. Tibia-tarsus sensory area with 9 short setae.
Chelicerae strongly inflated proximally, marked constriction distally,
with small sharp-tipped curved moveable digit and blunt-tipped fixed
digit (Fig. 43).

Legs: Claws of legs I–IV strongly curved. Chaetotaxy of legs: Coxa
2-2-2-1. Trochanter 4-4-4-5. Femur 9-7-4-5. Genu 5-5-5-3. Tibia 7-7-
6-5. Tarsus 25-17-16-17. Tarsus II–IV ventral subapical setae long
strong spikes.

Male (based on allotype and 1 paratype): LB 665 (675, 670). WID
233 (273, 253). LPS 178. WPS 155 (170, 163). LOS 183 (200, 191).
WOS 140 (143, 141). LSGS 180 (188, 184). WSGS 64 (75, 69). LAS
88 (81, 84). WAS 56 (55, 56). LG 106 (105, 106). WG 95. LCH 90
(91, 91). WCH 29. LLeg I 220 (230, 225). LLeg II 169 (188, 178).
LLeg III 163 (175, 169). LLeg IV 205 (203, 204).

Dorsum: Dorsal setae sharp-tipped. Podosomal and opisthosomal
shields lightly sclerotized, areas of muscle insertions not observed (Fig.
15). Podosomal shield with 8 pairs of minute setae (j2–5, z2–5). Op-
isthosomal shield with 6 pairs of short setae (J1–4, Z1, Z2). Podosomal
shield anterior margin slightly invaginated medially, anterolateral cor-
ners rounded, widest anteriorly, laterally excavated level with coxa III,
distinctly trilobed posterior margin. Opisthosomal shield anterior margin
straight, widest medially, posterior margin slightly invaginated. Five
pairs of setae (s5, s6, r3, r5, r6) in integument next to podosomal shield.
Subposterior setae (j6) just off posterior margin of podosomal shield.
Three pairs of short setae in integument alongside opisthosomal shield.
Stigmata dorsolateral, at level of coxa III.

Venter: Ventral setae sharp-tipped. Sternogenital shield with distinct
margins, with 4 pairs of setae (st1–3, gen1), pair of pores in integument
posterior of shield. Anal shield distinct, paranal setae level with anal
opening, paranal and postanal setae unequal length. Cribrum in narrow

band, not extending to posterior of anal shield. Five pairs of setae
(JV1–4, ZV2) on ventral opisthosoma.

Gnathosoma: Gnathosomal setae sharp-tipped. Subcapitular setae, 2
pairs hypostomal setae (hyp1, hyp3), 8 deutosternal teeth present. Chae-
totaxy of palps: 1-2-4-12. Tibia-tarsus sensory area with 7 short setae.
Chelicerae widest proximally, tapering slightly to relatively large digits,
with short and slender spermadactyl attached (Fig. 44).

Legs: Claws of legs I–IV strongly curved. Chaetotaxy of legs: Coxa
2-2-2-1. Trochanter 4-4-4-5. Femur 9-7-4-5. Genu 5-5-6-3. Tibia 7-7-
6-6. Tarsus 22-17-17-17. Tarsus II–IV ventral subapical setal pair long
strong spikes.

Deutonymph (based on 1 specimen): LB 700. WID 288. LPS 173.
WPS 133. LOS 268. WOS 135. LAS 88. WAS 63. LG 100. WG 100.
LCH 66. WCH 23. LLeg I 233. LLeg II 168. LLeg III 153. LLeg IV
190.

Dorsum: Dorsal setae sharp-tipped. Podosomal and opisthosomal
shield lightly sclerotized, areas of muscle insertions were not observed.
Podosomal shield with 8 pairs of minute setae (j2–5, z2–5). Opistho-
somal shield with 4 pairs of setae (3 pairs short setae (J1–J3), 1 pair
very long barbed setae (J4, 30 long). Podosomal shield anterior margin
slightly invaginated medially, anterolateral corners rounded, laterally
excavated level with coxa III, widest posteriorly, distinctly trilobed pos-
terior margin. Opisthosomal shield variable, anterior margin straight,
sides parallel, posterior margin inverted. Five pairs of setae (s5, s6, r3,
r5, r6) in integument next to podosomal shield. Subposterior setae (j6)
just off posterior margin of podosomal shield. Five pairs of setae
(Z1–3, R1, R2) on dorsal opisthosoma. Stigmata dorsolateral, at level
of coxa III.

Venter: Ventral setae sharp-tipped. Sternal shield absent. Three pairs
of short sternal setae (st1–3) present. Genital shield absent, very small
genital setae (gen1) present. Anal shield lightly sclerotized, bearing par-
anal and postanal setae, paranal setae level with anal opening, paranal
and postanal unequal length. Cribrum in narrow band, does not extend
to posterior of anal shield. Ventral opisthosoma with 6 pairs of setae
(JV1–4, ZV2, ZV3).

Gnathosoma: Sharp-tipped subcapitular setae, 3 pairs hypostomal se-
tae (hyp1 relatively long blunt-tipped, hyp2 short blunt-tipped, hyp3
relatively long sharp-tipped), 9 deutosternal teeth. Chaetotaxy of palps:
1-2-4-12. Tibia-tarsus sensory pit with 7 pairs of short setae. Chelicerae
widest proximally, tapering slightly to short blunt-tipped moveable and
fixed digits.

Legs: Claws of legs I–IV relatively small and curved. Chaetotaxy of
legs: Coxa 2-2-2-1. Trochanter 4-4-4-5. Femur 9-7-4-5. Genu 6-6-6-3.
Tibia 7-7-6-6. Tarsus 22-17-17-17. Tarsus II–IV ventral subapical setal
pair sharp-tipped setae.

Protonymph (based on 1 specimen): LB 595. WID 265. LPS 170.
WPS 138. LpS 20. WpS 73. LAS 75. WAS 45. LG 115. WG 98. LCH
133. WCH 20. LLeg I 203. LLeg II 165. LLeg III 160. LLeg IV 183.

Dorsum: Podosomal and pygidial shields lightly sclerotized, areas of
muscle insertions not observed. Podosomal shield with 8 pairs of minute
sharp-tipped setae (j2–5, z2–5). Pygidial shield of variable shape, al-
ways wider than long, with 1 pair of very long barbed sharp-tipped
setae (J4), 27 long. Podosomal shield anterior margin slightly invagi-
nated medially, anterolateral corners rounded, laterally excavated level
with coxa III, widest posteriorly, distinctly trilobed posterior margin.
Mesosomal shieldlets present. Five pairs of short blunt-tipped setae (s5,
s6, r3, r5, r6) in integument alongside podosomal shield. Subposterior
setae (j6) just off posterior margin of podosomal shield. Eight pairs of
short blunt-tipped setae (J1–3, Z1–3, R1, R2) on dorsal opisthosoma.
Stigmata dorsolateral, at level of coxa III.

Venter: Sternal shield absent. Three pairs of short blunt-tipped sternal
setae (st1–3) present. Pair of genital pores located in similar location
as in adult females. Anal shield lightly sclerotized, with very short
blunt-tipped paranal and postanal setae, paranal setae level with anal
opening, postanal and paranal setae equal length. Cribrum extends to
posterior of anal shield. Five pairs of blunt-tipped setae (JV1–4, ZV2)
on ventral opisthosoma.

Gnathosoma: Short blunt-tipped subcapitular setae, 2 pairs short
blunt-tipped hypostomal setae (hyp1, hyp3), 10 deutosternal teeth.
Chaetotaxy of palps: 1-2-4-14. Tibia-tarsus sensory pit with 6 pairs of
short setae. Chelicerae strongly inflated proximally, marked constriction
distally with small sharp-tipped curved moveable digit and blunt-tipped
fixed digit.
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FIGURES 9–11. Ptilonyssus calvaria n. sp. female. (9) Dorsum. (10) Dorsum of tarsus I. (11) Dorsum of tarsus IV. Unlabeled scale bars 25
�m.
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FIGURES 12–14. Ptilonyssus calvaria n. sp. female. (12) Venter. (13) Venter of tarsus I. (14) Venter of tarsus IV. Unlabeled scale bars 25 �m.
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FIGURE 15. Ptilonyssus calvaria n. sp. male dorsum.
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FIGURE 16. Ptilonyssus calvaria n. sp. male venter.
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Legs: Claws of legs I–IV are strongly curved. Chaetotaxy of legs:
Coxa 2-2-2-1. Trochanter 4-4-4-4. Femur 8-7-5-4. Genu 6-6-6-3. Tibia
7-7-7-6. Tarsus 22-17-17-17. Tarsus II–IV ventral subapical setal pair
short blunt-tipped setae.

Larva: Unknown.

Taxonomic summary

Type host: Spizella passerina Bechstein, 1798, chipping sparrow.
Type locality and collection date: Seven mites from Winnipeg, Man-

itoba (49�54�N, 97�08�W), 19 May 2004; coll. T. Galloway and D. Hold-
er.

Additional localities and collection dates: Five mites from Winnipeg,
Manitoba (49�54�N, 97�08�W), 26 May 2005; coll. T. Galloway and D.
Holder. One mite from Manitoba, 3 September 2004; same collectors.
Six mites from Millet, Alberta (53�05�52�N, 113�28�22�W), 21 May
1999; coll. PMA.

Types: � holotype, � paratype CNCI&A Nos. 23513, 23514. Two
� paratypes JBWME Nos. 0003053, 0003054. Two � paratypes ZIN
No. 9988. Two � paratypes, allotype � UASM Nos. 80561–80563.
Remaining vouchers in possession of author.

Etymology: calvaria (Latin feminine noun) means ‘‘skull.’’ The short-
ened cribrum gives the anal shield a skull-like appearance.

Remarks

Ptilonyssus calvaria n. sp. is most similar to P. sairae Castro, 1948,
described from Tangara seledon from Brazil, P. japuibensis Castro,
1948, described from Ramphocelus carbo centralis from Brazil, and P.
ludovicianus Cerny, 1969, described from Pheucticus ludovicianus in
Cuba. Ptilonyssus sairae, P. japuibensis, and P. ludovicianus are all
members of the ‘‘sairae’’ species complex, and the morphological dif-
ferences among them are minimal. As a result of the tenuous species
boundaries between these species, I performed the differential diagnosis
based upon the original species descriptions. Ptilonyssus calvaria n. sp.
is distinguished from these species by the following. The new species
has 8 pairs of setae on podosomal shield; P. japuibensis and P. ludo-
vicianus have 7 pairs of setae. The new species has a podosomal shield
posterior margin that is distinctly trilobed, while the podosomal shield
posterior margins of P. sairae and P. ludovicianus are not distinctly
trilobed; they are straight. Five pairs of mesolateral setae that are of
approximately equal length in the new species; P. sairae and P. ludo-
vicianus have 5 pairs of mesolateral setae too, but at least 2 pairs are
twice as long as the other mesolateral setae, whereas P. japuibensis has
4 pairs of mesolateral setae, and at least 2 pairs are twice as long as
the other mesolateral setae. Paranal and postanal setae unequal length
in P. calvaria n. sp.; in P. sairae, P. japuibensis, and P. ludovicianus,
the paranal and postanal setae are of approximately equal length. In P.
calvaria n. sp., the cribrum is in a narrow band, not extending to pos-
terior of anal shield, while in P. sairae, P. japuibensis, and P. ludovi-
cianus, the cribrum extends to posterior of anal shield. Pence and Casto
(1976) reported that P. sairae from the white-throated sparrow, Zono-
trichia albicollis, had the cribrum restricted to a narrow band; however,
in the ‘‘sairae’’ species complex, mites examined from Z. albicollis
from Manitoba had a cribrum that extended to the posterior of the anal
shield. Three pairs of hypostomal setae, hyp1 and hyp2 are blunt-tipped,
and hyp3 are sharp-tipped in P. calvaria n. sp.; P. sairae and P. ja-
puibensis have 3 pairs of sharp-tipped hypostomal setae, but the original
species description of P. ludovicianus does not mention the hypostomal
setae or provide illustrations.

Ptilonyssus nivalis n. sp.
(Figs. 17–22, 45)

Diagnosis: Medium-sized mites with podosomal and opisthosomal
shields. Three pairs of mesolateral setae, 6 pairs of dorsal opisthosomal
setae, opisthosomal shield shape, 2 pairs of hypostomal setae, 7 pairs
of ventral opisthosomal setae, and sternal shield pattern distinguish this
species from closely related species.

Female (based on holotype and 2 paratypes): LB 650 (615–628,
631). WID 298 (275–295, 289). LPS 175 (178–183, 178). WPS 173
(175–180, 176). LOS 185 (183–188, 185). WOS 150. LSS 90 (85–88,
88). WSS 66 (63–65, 65). LGS 65 (68–70, 68). WGS 40. LAS 78.
WAS 53 (53–58, 54). LG 100. WG 65. LCH 61 (63–65, 63). WCH 14.

LLeg I 228 (208–213, 216). LLeg II 163 (163–178, 168). LLeg III 175
(163–175, 171). LLeg IV 225 (200–223, 216).

Dorsum: Podosomal and opisthosomal shields lightly sclerotized with
areas of muscle insertions (Fig. 17). Podosomal shield with 9 pairs of
setae (8 pairs very short sharp-tipped, 1 pair short blunt-tipped). Sub-
posterior setae on posterior margin of podosomal shield much shorter
than mesolateral setae. Opisthosomal shield with 4 pairs of setae (3
pairs very short sharp-tipped [J1–3], 1 pair short blunt-tipped [J4]), 3
pairs of pores. Podosomal shield rounded anteriorly, widest medially,
laterally excavated at level of coxa III, trilobed posterior margin. Me-
sosomal shieldlets present. Opisthosomal shield anterior margin straight,
widest anteriorly, laterally excavated posteriorly, tapering to bilobed
invaginated posterior margin. Three pairs of short setae in integument
alongside podosomal shield, all approximately equal length. Six pairs
of short blunt-tipped setae (Z1–4, R1, R2) in integument adjacent to
opisthosomal shield. Dorsal opisthosomal setae R2 unpaired in holotype
(left R2 absent), and 1 paratype (right R2 absent). Setae R1 and R2
unpaired in 1 paratype (left R1, and right R2 absent). Stigmata dorso-
lateral, at level of coxa III.

Venter: Sternal shield with distinct margins and scaling pattern re-
sulting from horizontal striations. Three pairs of short blunt-tipped setae
(st1–3) on shield, short blunt-tipped metasternal setae (st4) in integu-
ment posterior of shield. Genital shield narrow, lightly sclerotized with
1 pair of short blunt-tipped setae (gen1), pair of pores in integument
off shield. Anal shield with moderately sclerotized lateral margins, dis-
tally tapering blunt-tipped paranal and postanal setae, paranal setae an-
terior to anal opening, paranal and postanal setae unequal length. Seven
pairs of short blunt-tipped setae (JV1–4, ZV1–3) on ventral opistho-
soma. Ventral opisthosomal setae ZV1 unpaired in holotype, paired in
paratypes.

Gnathosoma: Very short blunt-tipped subcapitular setae, 2 pairs hy-
postomal setae (hyp2–3), 6 deutosternal teeth. Chaetotaxy of palps:
0-1-2-11. Tibia-tarsus sensory area with 4 very short setae. Chelicerae
widest proximally, tapering distally, with small sharp-tipped moveable
and fixed digits (Fig. 45).

Legs: Claws of legs I–IV strongly curved. Chaetotaxy of legs: Coxa
2-2-2-1. Trochanter 4-4-4-4. Femur 9-8-5-5. Genu 6-6-6-5. Tibia 6-6-
5-6. Tarsus 19-15-15-16. Tarsus IV ventral subapical setal pair long with
1 as a strong spike and the other a filamentous spike; tarsus II–III
subapical setal pair long strong spikes.

Male, nymphs, larva: Unknown.

Taxonomic summary

Type host: Plectrophenax nivalis Linnaeus, 1758, snow bunting.
Type locality and collection date: Three mites from Oak Hammock

Marsh, Manitoba (50�11�N, 97�07�W), 1 December 2002.
Types: � holotype, � paratype CNCI&A Nos. 23516, 23517. One �

paratype JBWME No. 0003056.
Etymology: nivalis, derived from the specific epithet of the Snow

Bunting, Plectrophenax nivalis (nix, nivis, a Latin feminine noun).

Remarks

Ptilonyssus nivalis n. sp. is most similar to P. emberizae Fain, 1956,
described from Emberiza flaviventris from Ruanda-Urundi, and P. frin-
gillae Fain and Sixl, 1971, described from Fringilla coelebs from Aus-
tria. Ptilonyssus nivalis n. sp. has 3 pairs of mesolateral setae; P. em-
berizae and P. fringillae have 4 pairs. The new species has 6 pairs of
dorsal opisthosomal setae, whereas P. emberizae has 4 pairs and P.
fringillae has 5. The opisthosomal shield is laterally excavated poste-
riorly and the posterior margin is invaginated; in P. emberizae, the
opisthosomal shield lateral margins are less excavated and the posterior
margin is rounded. There are 2 pairs of hypostomal setae in P. nivalis
n. sp., while P. fringillae has 3 pairs. Seven pairs of ventral opistho-
somal setae are present in the new species; P. emberizae and P. frin-
gillae have 6 pairs of setae. Sternal shield with distinct scaling pattern
in P. nivalis n. sp., while P. fringillae has a poorly developed scaling
pattern.

Ptilonyssus pinicola n. sp.
(Figs. 23–30, 46–47)

Diagnosis: Large mites with podosomal and opisthosomal shields.
Relatively long subposterior setae on posterior margin of podosomal
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FIGURES 17–19. Ptilonyssus nivalis n. sp. female. (17) Dorsum. (18) Dorsum of tarsus I. (19) Dorsum of tarsus IV. Unlabeled scale bars 25
�m.
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FIGURES 20–22. Ptilonyssus nivalis n. sp. female. (20) Venter. (21) Venter of tarsus I. (22) Venter of tarsus IV. Unlabeled scale bars 25 �m.
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FIGURES 23–25. Ptilonyssus pinicola n. sp. female. (23) Dorsum. (24) Dorsum of tarsus I. (25) Dorsum of tarsus IV. Unlabeled scale bars 25
�m.
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FIGURES 26–28. Ptilonyssus pinicola n. sp. female. (26) Venter. (27) Venter of tarsus I. (28) Venter of tarsus IV. Unlabeled scale bars 25 �m.
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FIGURE 29. Ptilonyssus pinicola n. sp. male dorsum.
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FIGURE 30. Ptilonyssus pinicola n. sp. male venter.
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shield, presence and form of vestigial tritosternum, paranal and postanal
setae unequal length, 7 pairs of ventral opisthosomal setae, form of
hypostomal setae, and differences in leg chaetotaxy distinguish this spe-
cies from closely related species.

Female (based on holotype and 4 paratypes): LB 920 (790–960,
886). WID 410 (375–430, 409). LPS 234 (230–245, 236). WPS 215
(215–230, 219). LOS 258 (260–293, 271). WOS 170 (166–193, 178).
LSS 105 (113–118, 115). WSS 103 (78–98, 93). LGS 116 (118–123,
119). WGS 79 (75–79, 77). LAS 108 (98–109, 103). WAS 80 (68–83,
77). LG 125 (115–130, 124). WG 85 (70–88, 81). LCH 78 (75–80, 78).
WCH 18 (15–18, 17). LLeg I 285 (293–325, 302). LLeg II 240 (213–
243, 231). LLeg III 245 (225–253, 241). LLeg IV 310 (280–315, 300).

Dorsum: Podosomal and pygidial shields sclerotized with areas of
muscle insertions (Fig. 23). Podosomal shield with 7 pairs of setae (4
pairs short sharp-tipped, 3 pairs long filamentous tipped). Podosomal
shield in holotype bearing 13 setae, 1 mesolateral setae unpaired; in
paratypes all podosomal shield setae are paired. Setae on anterolateral
and posterolateral corners of podosomal shield much longer than other
dorsal idiosomal setae. Subposterior setae on posterior margin of po-
dosomal shield longer than mesolateral setae. Opisthosomal shield with
4 pairs of setae (3 pairs short filamentous-tipped [J1–3], 1 pair short
conical pointed [J4]). Podosomal shield rounded anteriorly, widest me-
dially, very slight lateral excavation level with coxa III, trilobed pos-
terior margin. Opisthosomal shield anterior margin medially straight
with anterolateral projections, widest medially tapering to rounded pos-
terior. Four pairs of short blunt-tipped setae in integument alongside
podosomal shield, all approximately equal length. Six pairs of short
filamentous-tipped setae (Z1–4, R1, R2) in integument alongside opis-
thosomal shield. Stigmata dorsolateral, at level of coxa III.

Venter: Very short blunt-tipped vestigial tritosternum level with coxa
I (length 3.13 �m, width 2.23 �m). Sternal shield with distinct margins,
with 3 pairs of sharp-tipped setae (st1–3) and 2 pairs of pores. Short
sharp-tipped metasternal setae (st4) in integument posterior to shield.
Lightly sclerotized genital shield with 1 pair short sharp-tipped setae
(gen1), 1 pair of pores in integument off shield. Anal shield with distally
tapering sharp-tipped paranal and postanal setae, paranal setae level
with anal opening, paranal and postanal setae unequal length. Seven
pairs sharp-tipped setae (JV1–4, ZV1–3) on ventral opisthosoma. Ven-
tral opisthosomal setae ZV1 unpaired in holotype, paired in paratypes.

Gnathosoma: Short blunt-tipped subcapitular setae, 3 pairs blunt-
tipped hypostomal setae (hyp1–3), 6 deutosternal teeth. Chaetotaxy of
palps: 0-3-3-14. Tibia-tarsus sensory area with 8 short setae. Chelicerae
widest proximally, tapering distally, with small sharp-tipped moveable
and fixed digits (Fig. 46).

Legs: Claws of legs I–IV strongly curved. Chaetotaxy of legs: Coxa
2-2-2-1. Trochanter 4-4-4-5. Femur 10-8-5-5. Genu 6-4-5-3. Tibia 7-7-
6-5. Tarsus 23-17-18-17. Tarsus II–IV ventral subapical setal pair long
strong spikes.

Male (based on allotype and 3 paratypes): LB 585 (500–660, 598).
WID 283 (263–288, 274). LPS 209 (178–215, 204). WPS 204 (205–
220, 212). LOS 220 (203–235, 222). WOS 180 (178–183, 180). LSGS
203 (190–195, 195). WSGS 83 (78–88, 83). LVS 93 (93–103, 97).
WVS 100 (83–103, 92). LAS 88 (80–91, 87). WAS 71 (60–65, 65).
LG 108 (98–100, 101). WG 83 (81–88, 83). LCH 65 (63–68, 65). WCH
20. LLeg I 238 (235–258, 245). LLeg II 175 (175–196, 184). LLeg III
179 (193–200, 191). LLeg IV 218 (208–235, 223).

Dorsum: Podosomal and opisthosomal shields lightly sclerotized, ar-
eas of muscle insertions not observed (Fig. 29). Podosomal shield with
6 pairs of sharp-tipped setae. Setae on anterolateral and posterolateral
corners of shield much longer than other dorsal idiosomal setae. Opis-
thosomal shield with 4 pairs of setae (3 pairs short filamentous tipped
[J1–3], 1 pair short conical pointed [J4]). Podosomal shield rounded
anteriorly, widest medially, without lateral excavations, trilobed poste-
rior margin. Opisthosomal shield anterior margin medially straight with
slight anterolateral projections, widest medially tapering to rounded pos-
terior. Four pairs of short sharp-tipped setae in integument alongside
podosomal shield. Four pairs of short filamentous-tipped setae in integ-
ument alongside opisthosomal shield. Stigmata dorsolateral, at level of
coxa III.

Venter: Sternogenital shield with distinct margins, with 5 pairs of
sharp-tipped setae (st1–4, gen1), and 2 pairs of pores; 1 pair of pores
in integument posterior of shield. Ventral shield of irregular shape, wid-
est anteriorly, with 3 pairs of sharp-tipped setae. Anal shield with fila-

mentous-tipped paranal and postanal setae, paranal setae level with anal
opening, paranal and postanal setae unequal length. Four pairs of sharp-
tipped setae on ventral opisthosoma.

Gnathosoma: Short blunt-tipped subcapitular setae, 3 pairs blunt-
tipped hypostomal setae (hyp1–3, hyp1 larger distally inflated and bulb-
like), 6 deutosternal teeth. Chaetotaxy of palps: 0-2-2-12. Tibia-tarsus
sensory area with 8 short setae. Chelicerae widest proximally, tapering
slightly to relatively large digits, with short and slender spermadactyl
attached (Fig. 47).

Legs: Claws of legs I–IV strongly curved. Chaetotaxy of legs: Coxa
2-2-2-1. Trochanter 4-4-4-5. Femur 9-8-5-5. Genu 6-4-5-3. Tibia 6-7-
6-5. Tarsus 22-17-17-16. Tarsus II–IV ventral subapical setal pair long
strong spikes.

Protonymph (based on 2 specimens): LB 675 and 585. WID 350 and
370. LPS 180 and 173. WPS 165 and 163. LpS 43. WpS 80. LSS 100
and 103. WSS 73 and 70. LAS 73. WAS 54 and 58. LG 88 and 85.
WG 75 and 80. LCH 66. WCH 16 and 18. LLeg I 200 and 185. LLeg
II 153 and 158. LLeg III 163 and 165. LLeg IV 188 and 190.

Dorsum: Podosomal and pygidial shields lightly sclerotized, areas of
muscle insertions not observed. Podosomal shield with 6 pairs of setae.
Setae on anterolateral and posterolateral corners of shield much longer
than other dorsal idiosomal setae, except setae J4. Pygidial shield of
variable shape, always wider than long, with 1 pair of very long, barbed,
sharp-tipped setae (J4); 41 long. Podosomal shield anterior margin ei-
ther rounded or with a short medial projection, widest medially, slightly
trilobed posterior margin. Mesosomal shieldlets present. Five pairs of
setae (2 pairs sharp-tipped, 3 pairs blunt-tipped), 1 pair of pores in
integument alongside podosomal shield. Eight pairs of short filamen-
tous-tipped setae (J1–3, Z1–3, R1, R2) on dorsal opisthosoma. Stigmata
dorsolateral, at level of coxa III.

Venter: Sternal shield lightly sclerotized, with 3 pairs of setae (st1,
st2 sharp-tipped, st3 filamentous tipped) and 2 pairs of pores. Pair of
genital pores in similar location as in adult females. Anal shield bearing
filamentous-tipped paranal and postanal setae, paranal setae level with
anal opening, paranal and postanal setae unequal length. Five pairs of
short filamentous-tipped setae (JV1–4, ZV2) on ventral opisthosoma.

Gnathosoma: Short blunt-tipped subcapitular setae, 3 pairs blunt-
tipped hypostomal setae (hyp1–3, where hyp1 larger distally inflated
bulblike setae), 7 deutosternal teeth. Palp chaetotaxy could not be re-
liably determined due to specimen condition. Chelicerae widest proxi-
mally, tapering distally, with small sharp-tipped moveable and fixed
digits.

Legs: Claws of legs I–IV strongly curved. Chaetotaxy of legs: Coxa
2-2-2-1. Trochanter 4-4-4-4. Femur 10-7-5-5. Genu 6-4-5-4. Tibia 7-7-
6-5. Tarsus 24-17-17-17. Tarsus II and III ventral subapical setal pair
spikes with short filamentous tips, tarsus IV subapical setal pair strong
spikes.

Deutonymph, larva: Unknown.

Taxonomic summary

Type host: Pinicola enucleator Linnaeus, 1758, pine grosbeak.
Type locality and collection date: Four mites from Coyote Lake Na-

ture Sanctuary, Alberta (53�16�06�N, 114�32�06�W), 5 December 2002;
coll. PMA.

Additional localities and collection dates: One mite from Barrhead,
Alberta (54�07�23�N, 114�24�07�W), 8 December 1996; coll. PMA.
Nine mites from Millet, Alberta (53�05�52�N, 113�28�22�W), 14 Feb-
ruary 1995; same collector. Eight mites from Barrhead, Alberta
(54�07�23�N, 114�24�07�W); same collector. Five mites from Pinawa,
Manitoba (50�09�N, 5�53�W), 12 February 2005; coll. T. Galloway and
C. Dugal.

Types: � holotype CNCI&A No. 23515. One � paratype JBWME
0003055. One � paratype ZIN No. 9989. One � paratype, allotype �
UASM Nos. 80564, 80565. Remaining vouchers in possession of au-
thor.

Etymology: pinicola, derived from the generic name of the Pine Gros-
beak, Pinicola (Latin feminine noun).

Remarks

Ptilonyssus pinicola n. sp. is most similar to P. plesiotypicus n. sp.,
described herein from Carpodacus purpureus from Alberta, and P. car-
duelis Fain, 1962, described from Carduelis cannabina from Belgium.
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The body length of P. pinicola n. sp. ranges from 790 to 960; in P.
plesiotypicus, the body length ranges from 590 to 775 and is 643 in P.
carduelis. Subposterior setae on the posterior margin of the podosomal
shield are much longer than mesolateral setae in the new species; in P.
carduelis, the subposterior setae are not longer than mesolateral setae.
In P. pinicola n. sp., there is a very short blunt-tipped vestigial trito-
sternum level with coxa I, while in P. plesiotypicus, the vestigial tri-
tosternum is short and sharply pointed, and P. carduelis lacks a vestigial
tritosternum. In the new species, paranal and postanal setae are unequal
in length and tapered distally; in P. plesiotypicus, the paranal and post-
anal setae are constricted proximally and unequal in length, while in P.
carduelis, the paranal and postanal setae taper distally and are equal
length. Seven pairs of ventral opisthosomal setae are present in P. pin-
icola n. sp.; P. plesiotypicus has 8 pairs, and P. carduelis has 6 pairs.
The new species has blunt-tipped peglike hypostomal setae; P. plesi-
otypicus has blunt-tipped setae, where hyp1 is bulblike and distally
inflated, and P. carduelis has blunt-tipped peg-like setae similar to P.
pinicola except they are relatively shorter in P. carduelis. In the new
species, coxa I setae are blunt-tipped pegs; P. carduelis has 1 blunt-
tipped peg seta and 1 sharp-tipped spike seta on coxa I. Five setae are
on femur IV and 3 setae on genu IV in the new species; P. plesiotypicus
has 6 setae on femur IV and 2 setae on genu IV.

Ptilonyssus plesiotypicus n. sp.
(Figs. 31–36, 48)

Diagnosis: Medium-sized mites with podosomal and opisthosomal
shields. Relatively long setae on posterolateral corners of podosomal
shield, relatively long subposterior setae on posterior margin of podo-
somal shield, 6 pairs of dorsal opisthosomal setae, presence and form
of vestigial tritosternum, anal setae constrict proximally with long fil-
amentous tips, paranal and postanal setae unequal length, 8 pairs of
ventral opisthosomal setae, 3 pairs of large distally inflated hypostomal
setae, and differences in leg chaetotaxy distinguish this species from
closely related species.

Female (based on holotype and 4 paratypes): LB 650 (590–775,
674). WID 300 (295–375, 327). LPS 190 (193–205, 195). WPS 183
(178–198, 187). LOS 225 (209–225, 218). WOS 170 (148–165, 160).
LSS 105 (90–108, 102). WSS 100 (73–93, 89). LGS 88 (80–88, 86).
WGS 63 (50–63, 58). LAS 85 (73–80, 79). WAS 63 (63–70, 65). LG
98 (83–95, 90). WG 73 (68–70, 69). LCH 63 (56–60, 59). WCH 13.
LLeg I 230 (213–228, 223). LLeg II 188 (163–188, 178). LLeg III 180
(175 - 188, 179). LLeg IV 225 (208–220, 217).

Dorsum: Podosomal and opisthosomal shields lightly sclerotized, ar-
eas of muscle insertions not observed (Fig. 31). Podosomal shield with
7 pairs of setae (4 pairs short sharp-tipped, 3 pairs long filamentous
tipped) and 3 pairs of pores. Setae on anterolateral and posterolateral
corners of podosomal shield much longer than other dorsal idiosomal
setae. Subposterior setae on posterior margin of podosomal shield much
longer than mesolateral setae. Opisthosomal shield with 4 pairs of setae
(3 pairs short filamentous-tipped setae [J1–3], 1 pair short conical point-
ed setae [J4]). Podosomal shield rounded anteriorly, widest medially,
without lateral excavation, trilobed posterior margin. Opisthosomal
shield anterior margin medially straight with anterolateral projections,
widest anteriorly, tapering to rounded posterior. Four pairs of short
sharp-tipped setae in integument alongside podosomal shield, all ap-
proximately equal length. Six pairs of short filamentous-tipped setae
(Z1–4, R1, R2) in integument alongside opisthosomal shield. Stigmata
dorsolateral, at level of coxa III.

Venter: Short sharply pointed vestigial tritosternum level with coxa
I (length 4.50 �m, width 3.40 �m). Sternal shield with distinct margins,
with 3 pairs of short setae (st1 and st2 sharp-tipped, st3 filamentous
tipped), and 2 pairs of pores. Short sharp-tipped metasternal setae (st4)
in integument posterior of shield. Lightly sclerotized genital shield bear-
ing short filamentous-tipped setae (gen1), 1 pair of pores in integument
off shield. Anal shield distinct, paranal and postanal setae constricted
from one third of length from base to form long filamentous tips, par-
anal setae level with anal opening, paranal and postanal setae unequal
length. Eight pairs of filamentous-tipped setae (JV1–4, ZV1–3, UR1),
1 pair of pores on ventral opisthosoma.

Gnathosoma: Short blunt-tipped subcapitular setae, 3 pairs blunt-
tipped hypostomal setae (hyp1–3, hyp1 larger distally inflated and bulb-
like), 5 deutosternal teeth. Chaetotaxy of palps: 0-2-3-12. Tibia-tarsus

sensory area with 7 short setae. Chelicerae widest proximally, tapering
distally with small sharp-tipped moveable and fixed digits (Fig. 48).

Legs: Claws of leg I curved, of legs II–IV strongly curved. Chaeto-
taxy of legs: Coxa 2-2-2-1. Trochanter 4-4-4-5. Femur 10-8-5-6. Genu
6-4-5-2. Tibia 7-7-6-5. Tarsus 22-18-17-17. Tarsus II–IV ventral sub-
apical setal pair long strong spikes.

Male, nymphs, larva: Unknown.

Taxonomic summary

Type host: Carpodacus purpureus Gmelin, 1789, purple finch.
Type locality and collection date: Five mites from Alberta, 4 May

1996; coll. PMA (Provincial Museum of Alberta).
Types: � holotype CNCI&A No. 23512. Two � paratypes UASM

Nos. 80559, 80560. Two � paratypes in possession of author.
Etymology: plesiotypic (latinized Greek masculine adjective), in the

cladistic sense meaning ‘primitive character’. Named for the presence
of a plesiomorphic character, a vestigial tritosternum.

Remarks

Ptilonyssus plesiotypicus n. sp. is most similar to Ptilonyssus pinicola
n. sp., described herein from Pinicola enucleator from Alberta, P. car-
duelis Fain, 1962, described from Carduelis cannabina from Belgium,
and P. melissae Spicer, 1977, described from Carpodacus purpureus
from Texas. Ptilonyssus plesiotypicus n. sp. has a body length ranging
from 590 to 775; the body length of P. pinicola ranges from 790 to
960, and P. melissae body length ranges from 561 to 668. The new
species has relatively long setae on the posterolateral corners of podo-
somal shield; P. melissae has much shorter setae on the posterolateral
corners. There are subposterior setae on the posterior margin of podo-
somal shield that are much longer than mesolateral setae in the new
species; in both P. carduelis and P. melissae, subposterior setae are not
longer than mesolateral setae. Ptilonyssus plesiotypicus n. sp. has 6 pairs
of setae in the integument next to the opisthosomal shield; P. melissae
has 5 pairs. The new species has a short sharply pointed vestigial tri-
tosternum level with coxa I; the vestigial tritosternum of P. pinicola is
very short and blunt-tipped, while both P. carduelis and P. melissae
lack a vestigial tritosternum. The paranal and postanal setae constrict
proximally (within one third of length from base) forming long fila-
mentous tips in the new species; in P. pinicola, P. carduelis, and P.
melissae, the anal setae taper distally. The paranal setae are level with
the anal opening, and longer than the postanal seta in the new species,
while in P. carduelis the paranal and postanal setae are equal lengths,
and in P. melissae the paranal setae are anterior to the anal opening
and no longer than the postanal seta. The new species has 8 pairs of
ventral opisthosomal setae; P. pinicola and P. melissae have 7 pairs,
and P. carduelis has 6 pairs. Three pairs of blunt-tipped hypostomal
setae, where hyp1 is bulblike and distally inflated are present in P.
plesiotypicus n. sp.; P. pinicola and P. carduelis have 3 pairs of hy-
postomal setae, but hyp1 is not bulblike or distally inflated, and P.
melissae has 1 pair of hypostomal setae and does not appear to be
distally inflated and bulblike. Coxa I setae are blunt-tipped pegs in the
new species; P. carduelis has 1 blunt-tipped peg seta and 1 sharp-tipped
spike seta on coxa I, and P. melissae coxa I setae are sharp-tipped
spikes. Six setae are on femur IV and 2 setae on genu IV in the new
species, whereas P. pinicola has 5 setae on femur IV and 3 setae on
genu IV.

Sternostoma setifer n. sp.
(Figs. 37–42, 49)

Diagnosis: Medium-sized mites with podosomal and opisthosomal
shields. Three pairs of setae on opisthosomal shield, 4 pairs of dorsal
opisthosomal setae on unarmored integument, genital setal pair off gen-
ital shield, paranal setae on anal shield, comparatively long posterolat-
eral palp genu seta, 1 pair of hypostomal setae, form of apical ventral
setal pair on tarsus I, form of ventral, ventrolateral and apical setae on
tarsus II–IV distinguish this species from closely related species.

Female (based on holotype and 1 paratype): LB 535 (575, 555). WID
268 (325, 296). LPS 160 (165, 163). WPS 180. LOP 135. WOS 143
(145, 144). LSS 104 (105, 104). WSS 89 (84, 86). LGS 100. WGS 70
(73, 71). LAS 60 (58, 59). WAS 53 (45, 49). LG 78. WG 75 (65, 70).
LCH 64 (60, 62). WCH 20 (19, 19). LLeg I 190 (205, 198). LLeg II
140 (158, 149). LLeg III 163 (175, 169). LLeg IV 200 (203, 201).
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FIGURES 31–33. Ptilonyssus plesiotypicus n. sp. female. (31) Dorsum. (32) Dorsum of tarsus I. (33) Dorsum of tarsus IV. Unlabeled scale bars
25 �m.
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FIGURES 34–36. Ptilonyssus plesiotypicus n. sp. female. (34) Venter. (35) Venter of tarsus I. (36) Venter of tarsus IV. Unlabeled scale bars 25
�m.
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FIGURES 37–39. Sternostoma setifer n. sp. female. (37) Dorsum. (38) Dorsum of tarsus I. (39) Dorsum of tarsus IV. Unlabeled scale bars 25
�m.
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FIGURES 40–42. Sternostoma setifer n. sp. female. (40) Venter. (41) Venter of tarsus I. (42) Venter of tarsus IV. Unlabeled scale bars 25 �m.
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FIGURES 43–49. Chelicerae. (43) Ptilonyssus calvaria n. sp. female; (44) P. calvaria n. sp. male; (45) P. nivalis n. sp. female; (46) P. pinicola
n. sp. female; (47) P. pinicola n. sp. male; (48) P. plesiotypicus n. sp. female; (49) Sternostoma setifer n. sp. female. Unlabeled scale bars 25
�m.
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Dorsum: Podosomal and opisthosomal shields lightly sclerotized with
areas of muscle insertions as illustrated (Fig. 37). Podosomal shield with
8 pairs and opisthosomal shield with 3 pairs of short sharp-tipped setae.
Podosomal shield triangular, rounded anteriorly, widest posteriorly, pos-
terior margin straight. Opisthosomal shield widest anteriorly, with slight
lateral excavation. Four pairs of short sharp-tipped setae in integument
alongside opisthosomal shield. Stigmata dorsolateral, at level to podo-
somal shield posterior margin.

Venter: Sternal shield lightly sclerotized with distinct margins and 3
pairs of blunt-tipped setae (st1–3) on shield. Genital shield broad, lightly
sclerotized with pair of short sharp-tipped genital setae (gen1) in integ-
ument off shield. Anal shield with heavily sclerotized lateral margins;
cribrum and blunt-tipped paranal setae on dorsum posterior to anal
opening. Three pairs of short sharp-tipped setae on ventral opisthosoma.

Gnathosoma: One pair of minute blunt-tipped hypostomal setae pres-
ent, gnathosoma positioned ventrally, deutosternal groove absent. Chae-
totaxy of palps: 0-4-4-11. Tibia-tarsus sensory area with 5 minute setae.
Posterolateral palp genu seta as long or longer than palp genu. Chelic-
erae widest proximally, tapering distally, with small sharp-tipped move-
able and fixed digits (Fig. 49).

Legs: Claws leg I straight, slightly curved at tip, of legs II–IV strong-
ly curved. Chaetotaxy of legs: Coxa 1-2-2-1. Trochanter 3-2-4-4. Femur
10-7-5-4. Genu 10-6-6-4. Tibia 8-6-5-5. Tarsus 22-18-18-18. Tarsus I
apical ventral setal pair with truncate tip. Tarsus II–IV with 10 pairs
relatively long (9.4 �m) cylindrical blunt-tipped ventral and ventrolat-
eral setae.

Male, nymphs, larva: Unknown.

Taxonomic summary

Type host: Empidonax minimus Baird & Baird, 1843, least flycatcher.
Type locality and collection date: Two mites from Delta Marsh, Man-

itoba (98�23�W, 50�11�N), 11 June 2001; coll. T. Galloway and D. Hold-
er.

Types: � holotype CNCI&A No. 23518. One � paratype JBWME
No. 0003057.

Etymology: setifer (Latin masculine adjective), meaning ‘‘bearer of
setae.’’

Remarks

Sternostoma setifer n. sp. is most similar to S. sayornis Pence and
Casto, 1975 described from Sayornis nigricans from Texas, S. pencei
Spicer, 1984, described from Empidonax flavescens from Guatemala, S.
darlingi Spicer, 1984, described from Mitrephanes phaeocercus from
Guatemala, and S. hedonophilum Fain and Aitken, 1969 described from
Platyrinchus saturatus from Brazil. Sternostoma setifer n. sp. has 3
pairs of setae on the opisthosomal shield; S. darlingi has 2 pairs of setae
on the shield. Four pairs of dorsal opisthosomal setae are present in the
new species; S. sayornis has 6 pairs, and S. hedonophilum has 1 pair.
Stigmata are not surrounded with sclerotized cuticle in S. setifer n. sp.;
S. hedonophilum stigmata are surrounded with hardened cuticle. In S.
setifer n. sp., there is a genital setal pair off shield in the integument;
S. sayornis has no genital setae, while S. pencei, S. darlingi, and S.
hedonophilum have genital setae on shield. Paranal setae on the anal
shield of the new species; S. sayornis, S. pencei, and S. darlingi have
no anal setae. In the new species, posterolateral palp genu seta are as
long or longer than palp genu, whereas in S. sayornis, S. pencei, S.
darlingi, and S. hedonophilum, the posterolateral palp genu seta is clear-
ly shorter than palp genu. The new species has 1 pair of hypostomal
setae; S. sayornis, and S. pencei have no hypostomal setae, S. darlingi
has 2 pairs, and S. hedonophilum has 3 pairs. In S. setifer n. sp., there
are no subcapitular setae, while S. hedonophilum has subcapitular setae.
The tarsus I apical ventral setal pair of S. setifer n. sp. has a truncate
tip; S. sayornis has a setal pair with serrated tips and a single spine at
one side, while the S. hedonophilum setal pair have a bifurcate tip. The
tarsus II–IV ventral and ventrolateral setae are relatively long (9.4 �m),
with cylindrical blunt-tipped setae in the new species; in S. sayornis
and S. hedonophilum, the ventral and ventrolateral setae are relatively
short and taper distally, and in S. pencei and S. darlingi, the ventral
and ventrolateral setae are relatively short, but have the same cylindrical
form.
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