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MORPHOLOGY, ONTOGENY, BIOLOGY
AND SYSTEMATICS OF THE GENUS VIDIA
(ACARI: WINTERSCHMIDTIIDAE)
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ABSTRACT : The genus Vidia Oudemans is reviewed and four new Nearctic species
described : V. rubi from all ontogenetic stages associated with Megachile rubi, V.
latimanus from deutonymphs from M. latimanus, V. hirsuta from deutonymphs from
M. fidelis, and V. texanafrom deutonymphs from M. texana. Based largely on
observations of V. rubi, po'st-deutonymphal instars of Vidia occur on the leaves that
Megachile bees use for nest cell walls, where the mites presumably feed on fungi. They
do not occur on the bees' provision masses nor on the young bee larvae. The
ontogeny of V. rubi is discussed in a phylogenetic context. The genus Vidia is
redefined and its systematic position as sister-group to the remaining genera of the
subfamily Ensliniellinae is hypothesized based on c1adistic analysis.
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RESUME: Le genre Vidia Oudemans est revise et quatre especes nouvelles sont decrites
de la region Nearctique : V. rubi d'apres toutes les stases ontogenetiques infeodees a
Megachile rubi, V. latimanus d'apres des deutonymphes sur M. latimanus, V. hirsuta
d'apres des deutonymphes sur M. fidelis et V. texana d'apres des deutonymphes sur
M. texana. L'observation de V. rubi a montre que les stases post-deutonymphales de
Vidia vivent sur les feuilles que les abeilles Megachile employent pour les murailles des
alveoles, ou les acariens probablement mangent le fongus. Les acari ens ne se
trouvaient ni sur le pollen ni sur les larves des abeilles. Le developpement de V. rubi
est discute dans un contexte phylogenetique. Le genre Vidia est redefini et sa position
systematique comme groupe-sreur du reste des genres de la sous-famille Ensliniellinae
est une hypothese avancee, fondee sur I'analyse c1adistique.

INTRODUCTION
The genus vidia was established by OUDEMANS
(1905) for deutonymphs of a new species, V.
undulata, collected from a colletid bee, Hylaeus
con/ormis (= Prosopis con/ormis) in Italy. OUDE-

MANS (1909) described a second species, V. squamata, from an Indonesian rodent, but this collection information was later recognized as erroneous
(FAIN and KNikLE, 1981). OUOEMANS (1917) added
a third species, V. lineata, from the megachilid bee,
Megachile pilicrus. Since that time, the genus has
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148 been variously defined and has included a number
of different species associated with several groups
of Hymenoptera. ZAKHVATKIN (1941) proposed the
subgenus Crabrovidia for new species associated
with sphecid wasps of the subfamily Crabroninae.
TURK and TURK (1957) described V. stoeckherti
from an unidentified Megachile species. THOMAS
(1961) proposed a new subgenus, Coleovidia, for a
new species, V. cooremani, associated with a coccinellid beetle. GERSON (1967) considered Coleovidia
to be a synonym of the genus Hemisarcoptes in the
family Hemisarcoptidae, and placed V. cooremani
in Hemisarcoptes. MosTAFA (1970) proposed a
fourth subgenus of Vidia, Zethovidia, for species
associated with vespid wasps of the subfamily
Eumeninae (sensu CARPENTER, 1982).
In revising the deutonymphs of the Winterschmidtiidae (see OCONNOR, 1984b, for use of this
name over Saproglyphidae), FAIN (1971, 1972)
restricted the genus Vidia to two of the species
described by OUDEMANS by giving generic standing
to Crabrovidia and Zethovidia, and proposing the
genus Acalvolia for V. squamata. He also tentatively synonymized the poorly described species V.
stoeckherti with V. lineata. Without citing the
works of MosTAFA (1970) or FAIN (1971, 1972),
DELFINADO and BAKER (1976) qescribed another
subgenus, Euvidia, for three species assignable to
Crabrovidia sensu FAIN (1972).
During the past few years, we have had the
opportunity to study a large number of species
assignable to Vidia, including the previously undescribed post-deutonymphal instars of one species.
In this paper, we describe the complete ontogeny of
one new species and the deutonymphs of three
others. Inclusion of the new species enables us to
redefine the genus Vidia and discuss its systematic
position. In the following descriptions, all measurements are in micrometers (!lm) and are given as
holotype, mean (range) for types, and mean (range)
for non-types. Specimen depositories are as follows:
BMNH = British Museum (Natural History),
London; CNC = Canadian National Collection,
Ottawa; CUIC = Cornell University Insect Collection, Ithaca, New York; IRSNB = L'lnstitut
Royal des Sciences Naturelles de Belgique, Brussels; UMMZ = University of Michigan Museum

of Zoology, Ann Arbor, Michigan; USNM =
United States National Museum of Natural History, Washington.

Vidia rubi new species

EGG (n = 3). Ovoid, length 139 (128-147),
width 96 (95-97).
LARVA (figs. 1-10). Body ovoid, cuticle generally
thin, length 176 (161-224), width 108 (88-136) (n =
5).
Gnathosoma. Chelicerae robust (fig. 4), fixed
digit with 2 teeth, movable digit with 3 teeth, length
39 (37-41). Fixed digit with filiform seta and short
spur paraxially. Subcapitulum (fig. 3) quadrate,
bearing filiform ventral subcapitular setae; palpal
supracoxal setae not observed; length of subcapitulum and rutellum 32 (32-33). Palps short, length
15 (14-16), articulating basally with subcapitulum,
with a membranous annulation dividing palp into
podomeres; basal podomere with I dorsal and I
ventral filiform seta, distal podomere with I filiform
seta arising from membranous annulation; palpal
solenidion very short, apical; ventral apex of palp
bearing a conical projection with button-shaped
eupathidial sensillum apically. Rutella membranous, without teeth or other elaborations.
Venter (fig. 2). Anterior apodemes of coxal fields I
fused medially in the form of a Y. Posterior
apodemes of coxal fields I short, fused posteromedially with anterior apodemes of coxal fields 11.
Anterior apodemes of coxal fields 11 thickened,
hooked medially. Posterior apodemes of coxal
fields 11 short. Anterior apodemes of coxal fields III
directed anteromedially. Subhumeral setae (sh) filiform, anterolateral of legs Ill. Coxal fields I and III
each with a pair of filiform setae. Claparede's
organs on coxal fields I elongate, 2 segmented, with
basal segment expanding apically and apical segment rounded. Anus subterminal, flanked by a pair
of long setae (/4).
Dorsum (fig. I). Prodorsum with a large sclerite,
incised anteriorly around setae vi, bearing a pair of
vestigial alveoli (homologues of setae ye) on lateral
margins at midlength. Podocephalic region sclerotized from supracoxal area anteriad, terminating in
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1-4 : Vidia rubi larva.
Venter. 3. - Subcapitulum and palps. Chelicera.

FIGS.

I. -

Dorsum. 2. -

4.

FIGS. 5-10 : Vidia rubi larva.
Leg I, dorsal. 6. - Tarsus I, ventral. 7. - Leg II, dorsal. 8.
- Tarsus II, ventral. 9. - Leg III, dorsal. 10. -Tarsus III,
ventral.

fingerlike Grandjean's Organ. Supracoxal glands
conspicuous, extending internally as long tubular
structures; openings distinct above legs I. Supracoxal setae (sex) filiform, behind gland openings.
Sejugal furrow not apparent. Dorsal setae all
filiform, lengths in table 1. Cupules ia posterior to
setae 11, im laterad of setae 12, ip posterolaterad of
setae 13, ih ventral, flanking anus. Opisthosomal
gland openings (gla) between setae 12 and 13•
Legs (figs. 5-10). Legs with all five segments free.
Chaetotaxy : tarsi 9-9-8 ; tibiae 2-2-1 ; genua 2-2-1 ;
femora 1-1-0; trochanters 0-0-0. Solenidiotaxy :
tarsi 1-1-0 ; tibiae 1-1-1; genua 2-1-0. Famulus
present on tarsus I. Leg setae filiform with the
following exceptions : setae p and q of tarsi
clawlike; setae s of tarsi spinelike; setae mG of
genua 1-11 stout, spinelike and trifurcate apically.
Lengths of leg sensilla in table 2. Tarsus III with 2
dorsal cuticular spines basally. Pretarsi I-Ill with
empodial claws and membranous ambulacra; condylophores fused into a V-shape sclerite within
ambulacral stalks.
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TABLE 1 : Measurements of idiosomal setae of Vidia rubi.
Female
(n = 5)

Seta

52
31
74
153
53
46
129
19
80
51
73
62
88
38
46
150
32
19
23
21
17
29
31

vi
scx
sci
sce
d,
I,
I!
sI!

d,
I,
d,
I,
d,
I,
d,
I,
a,
a,
eX 1

ex)
CX4

ga
gp

Male
(n = 1)

(47-57)
(23-37)
(50-91)
(139-185)
(31-70)
(38-61)
(105-155)
(12-23)
(53-112)
(38-63)
(54-105)
(46-74)
(50-107)
(29-45)
(35-56)
(120-169)
(22-37)
(14-23)
(15-29)
(13-25)
(10-24)
(25-35)
(21-36)

59
32
138
167
141
155
58
127
49
89
65
34
53
172
32
19
14
12

(59-60)
(31-33)
(134-141)
(162-171)
(137-145)
137
(147-163)
(54-61)
67
(120-133)
(46-52)
(88-90)
(63-67)
(32-36)
(51-55)
(149-198)
(30-35)
(17-20)
(12-16)
(12-13)
14

Tritonymph
(n = 3)
32
19
22
92
11
15
63
9
14
14
19
23
27
17
24
77
12
12
12
10
7
12
15

(28-37)
(18-23)
(17-27)
(82-98)
(9-13)
(12-17)
(55-73)
(9-10)
(11-20)
(12-14)
(17-21)
(14-35)
(19-39)
(11-21)
(20-28)
(70-88)
(9-15)
(9-15)
(10-14)
(8-13)
(6-9)
(10-17)
(11-19)

Protonymph
(n = 3)
32
18
21
83
10
12
63
9
11
13
17
22
40
12
37
67
9
12
13
11

(29-36)
(16-19)
(17-23)
(78-87)
(8-11)
(10-14)
(54-67)
(8-10)
(10-13)
(9-16)
(13-19)
(17-24)
(34-45)
(9-15)
(35-41)
(62-77)
(8-10)
(11-14)
(12-14)
(9-12)

Larva
(n = 4)
29
12
11
65
7
6
39
5

(25-33)
(11-13)
(9-12)
(48-80)
(6-8)
(5-7)
(35-44)
(5-9)

10 (9-\\)

9
12
11
35
59

(6-11)
(8-14)
(7-14)
(26-41)
(49-74)

12 (11-13)
10 (8-12)

TABLE 2 : Measurements of legs and leg sensilla of Vidia rubi.
Structure
empodium
ambulacrum
Leg I"
Tarsus
omega 1
omega 2
omega 3
d

e

f
p
q

ra
U'Q

la
I!T
gT

phi
mG
cG

sigma"
sigma'

vF
pR

Leg n"
Tarsus II
omega 1
d
e

f

Female

Male

94
49
14
6
28
54
7
13
7
7
7
29
34
20
25
13
81
34
26
45
8
51
35

12
18
(81-101)
(38-55)
(12-16)
(6-7)
(24-30)
(45-61)
(5-9)
(11-15)
(7-8)
(6-9)
(6-8)
(20-32)
(27-38)
(16-22)
(21-30)
(11-14)
(76-85)
(32-37)
(22-32)
(43-50)
(7-10)
(43·59)
(27-44)

13
18
101
28
11
7
12
46
10
14

92
47
16
69
7
14

(77-99)
(34-52)
(15-18)
(47-83)
(6·9)
(11-15)

Tritonymph

Protonymph

Larva

(5-8)
(10-13)
(81-93)
(25-29)
(9-10)
(3-4)
(17-19)
(32-42)
(3-4)
(8-10)
(4-6)
(4-5)
(5-6)
(15-17)
(18-20)
(11-13)
(11-14)
(7-10)
(56-60)
(16-20)
(13-14)
(23-31)
(5-7)
(27-35)
(15-19)

10
12
83
25
11
4

(9-10)
(12-13)
(82-84)
(n.v.)
(n.v.)
(n.v.)

7
9
58
20
9

(6-8)
(9-10)
(54-62)
(18-21)
(8-9)

10
9
21
25
6
33
12
78
40
27
48
9
48
30

7
11
85
27
10
4
18
37
3
9
5
5
5
16
19
12
12
8
58
18
13
26
6
31
17

35
5
10
6
6
6
16
19
10
14
8
59
19
15
27
6
25

(34-36)
(n.v.)
(n.v.)
(n.v.)
(5-6)
(5-7)
(16-17)
(19-20)
(10-11)
(13-15)
(7-9)
(57-60)
(18-19)
(13-16)
(25-29)
(n.v.)
(24-26)

24
4
7
4
4
4
12
13
8
8
7
44
5
12
11
3
18

(22-27)
(3-4)
(6-7)
(3-5)
(4-5)
(4-5)
(11-13)
(12-14)
(7-9)
(7-9)
(6-8)
(41-46)
(4-6)
(9-13)
(10-12)
(3·4)
(15-20)

99
27
15
61
11
13

80
23
12
33
4
8

(77-84)
(22-25)
(10-14)
(30-36)
(4-5)
(7-9)

76
23
12
31
5
8

(75-77)
(n.v.)
(11-12)
(29-32)
(n.v.)
(7-9)

55
16
9
22
4
7

(52-58)
(15-17)
(8-9)
(20-27)
(3-5)
(6-8)

" Legs measured from base of femur to tip of tarsus; trochanters and pretarsi excluded .
·n.v. = no measured variation.
= structure not present.
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TABLE 2 : Measurements of legs and leg sensilla of Vidia rubi (suite).
Structure
p

q
ra
u'a

la
hT
gT
phi
mG
cG
sigma
vF
pR

Leg JII
Tarsus
d

e

J
s

P
q
11"

kT
phi
nG
sR

Leg IV
Tarsus
d
P
q
\\"

kT
phi
II"F

Female
8
8
8
32
32
18
25
14
83
30
26
14
52
35
82
46
84
7
12
9
7
7
32
38
15
50
32
27

(7-9)
(7-9)
(7-8)
(27-35)
(30-34)
(15-21)
(19-28)
(10-18)
(81-84)
(25-33)
(24-28)
(12-15)
(47-58)
(30-41)
(71-89)
(37-51)
(72-94)
(6-7)
(10-12)
(8-10)
(7-8)
(7-8)
(26-35)
(35-40)
(14-16)
(47-51)
(27-37)
(23-31)

90
58
93
10
7
7
36
37
17
39
23

(80-96)
(47-65)
(82-104)
(8-11)
(6-8)
(7-8)
(28-42)
(33-40)
(15-18)
(37-41)
(20-25)

Male
9
9
27
29
7
36
12
75
35
29
13
49
33
92
43
72
13
14
9
8
8
33
42
19
55
49
31
100
54
84
9

36
38
23
47
31

PROTONYMPH (figs. 11-20). General form as
in larva with the following ontogenetic changes.
Length 238 (222-249), width 136 (117-152) (n = 3).
Gnathosoma as in larva; length of chelicera 52,
subcapitulum plus rutellum 45 (43-46), palp 19 (1821).
Venter (fig. 12). As in larva but some surface
sclerotization present on coxal fields I. Coxal fields 11
entirely sclerotized. Sejugal furrow weakly developed ventrally, with pair of small sejugal apodemes
internally near apices of coxal apodemes Ill. Coxal
apodemes IV added, directed anteromedially. Genital region and one pair of genital papillae added;
basal segments of papillae expanded laterally, narrowing, then expanding medially, apical segment

Tritonymph
4
4
5
16
18
11
12
9
56
18
15
9
30
17
68
23
40
4
5
5
5
5
17
18
9
25
16
11

(4-5)
(3-5)
(5-6)
(15-17)
(15-21)
(n.v.)
(10-14)
(8-10)
(54-59)
(17-18)
(14-16)
(8-11)
(28-32)
(12-21)
(64-74)
(22-24)
(35-44)
(4-5)
(5-6)
(n.v.)
(n.v.)
(5-6)
(16-18)
(17-20)
(n .v.)
(21-30)
(14-18)
(n.v.)

75
27
51
5
5
5
20
21
8
12
9

(71-83)
(24-30)
(46-56)
(4-5)
(n.v.)
(4-5)
(16-22)
(18-23)
(8-9)
(11-13)
(9-10)

Pro to nymph

Larva

5
5
5
16
17
9
12
9
56
21
14
11
23

(n.v.)
(n.v.)
(4-6)
(16-17)
(n.v.)
(n.v.)
(n.v.)
(n.v.)
(56-57)
(20-22)
(n.v.)
(n.v.)
(n.v.)

4
4
4
I1
12
8
8
7
42
5
11
7
17

66
21
34
4
7
6
5
5
20
19
8
26
17

(65-67)
(n.v.)
(32-36)
(n.v.)
(n.v.)
(n.v.)
(n.v.)
(n.v.)
(18-21)
(18-20)
(8-9)
(n.v.)
(14-20)

53 (49-57)
18 (16-20)
25 (19-31)
4 (3-4)
6 (5-8)
4 (4-5)
4 (4-5)
4 (n.v.)
12 (9-15)
13 (13-14)
7 (7-8)
16 (13-19)
12 (10-13)

(3-5)
(3-5)
(3-4)
(10-12)
(10-13)
(7-9)
(7-9)
(n.v.)
(38-47)
(4-6)
(9-13)
(6-9)
(14-19)

71 (70-73)
25 (n .v.)
41 (36-46)
5
5
18
18

(n.v.)
(n.v.)
(17-18)
(17- 18)

rounded. One pair of genital setae (gp) added. Anal
region with two pairs filiform setae (ai, a 2) added
laterad of anus.
Dorsum (fig. 11). Prodorsum as in larva, but
prodorsal sclerite more trapezoidal in shape. Sejugal furrow apparent middorsally, becoming weaker
laterally, with a pair of dorsal sejugal apodemes
between setae sce and 11• Two pairs of setae (ds and
15) added terminally, with setae d4 and 14 moving
dorsad and becoming shorter than in larva.
Legs (figs. 13-20). Legs as in larva with the
following changes: solenidia omega-1 of tarsi 1-11
more distinctly clubbed ; solenidion omega-2 added
posterobasally on tarsus I; setae mG of genua I-II
become filiform; legs IV added, with 5 setae on

-
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FIGS. 11-12 : Vidia rubi protonymph.
11. - Dorsum. 12 - Venter.

tarsi, p and q clawlike, r, wand d filiform;
tarsus IV with 2 dorsal cuticular spines basally,
pretarsus IV similar to anterior pretarsi.
DEUTONYMPH (figs. 21-30). Morphology strongly
divergent from protonymph. Body ovoid, length
213, 221 (200-253), width 147, 158 (139-180) (n =
16).

Gnathosoma without remnant of chelicerae, pal ps
or subcapitulum. Pal pal solenidia present but very
short, arising directly from body. One pair of
gnathosomal setae arising anterolateral to solenidia.
Venter (fig. 22). Coxal fields well sclerotized.

Anterior apodemes of coxal fields I fused to form
long sternum, length 34, 38 (31-41). Posterior
apodemes I fused to anterior apodemes II. Posterior apodemes II long, similar in length to anterior
apodemes 11. Anterior apodemes III fused together
medially and to posterior median apodeme. Anterior apodemes IV fused to median apodeme. Median
apodeme extending posteriorly slightly beyond setae
ex/V, length of free portion 33, 33 (31-35). All
coxal fields well sclerotized, fields I-II separated
from Ill-IV by unsclerotized integument. Setae of
coxal fields I and III absent, represented by vestigial alveoli; setae of coxal fields IV very short.
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FIGs. 13-20 : Vidia rubi protonymph.
13. - Leg I, dorsal. 14. - Tarsus I, ventral. 15. - Leg 11,
dorsal. 16. - Tarsus 11, ventral. 17. - Leg Ill, dorsal. 18. Tarsus Ill, ventral. 19. - Leg IV, dorsal. 20. - Tarsus IV,
ventral.

Genital opening posterior to coxal fields IV ; anterior genital setae filiform, at junction of apodemes
IV and median apodeme; posterior genital setae
filiform, flanking anterior end of genital opening;
genital papillae two segmented, elongate, pointed
medially. Attachment organ broadly oval, with
raised margin, width considerably variable 76, 65
(50-85). Anterior suckers stalked, diameter 8, 8 (69) ; median suckers round, diameter 14, 13 (12-15).
Lateral conoidal setae lateral to median suckers,
posterior conoidal setae directly posterior to median
suckers, diameter of conoidal setae ' 8, 8 (7-9).
Paired anterior and lateral and posterior median
cuticular suckers well developed, longest widths 12,
11 (9-12); 22, 20 (16-23); 16, 16 (14-20) respectively. Remnant of anus between and posterior to
anterior suckers.
Dorsum (fig. 21). Entire dorsum sclerotized.
Sejugal furrow well developed, dividing dorsum
into propodosomal and hysterosomal sclerites. Propodosoma with cuticular striations transverse to
oblique laterally. All dorsal setae filiform, internal
vertical setae (vi) longer than other propodosomal
setae; supracoxal setae above legs I ; scapular setae
(sci, sce) in transverse row. Hysterosoma with
cuticular striations longitudinal, with some anastomosis. Setae Is longer than other hysterosomal
setae. Cupules ia between and posterior to setae d l
and 11 ; other cupules not observed. Opisthosomal
gland openings between setae 12 and 13 ,
Legs (figs. 23-30). Legs relatively short, all segments free except tibia-tarsus IV fused. Setae of
trochanters I, 11 and III added to protonymphal
complement. Chaetotaxy of femur-genu-tibia I-Ill
as in protonymph; seta kT added to tibia IV and
wF added to femur IV. Tarsal chaetotaxy (excluding
kT on tibio-tarsus IV) 6-6-7-5 : tarsi 1-11 with
dorsal setae d and e filiform, coupled, e very short;
setae f, la and ra foliate, wa filiform, setae s, p, and
q absent; tarsus III with seta d filiform, setae r, w,
e,f, p, and s foliate, seta q absent; tarsal portion of
tibiotarsus IV with 3 elongate, filiform setae (r, w,
and cl) and 2 foliate setae (s, p); seta q absent.
Solenidiotaxy as in pro to nymph except omega-3
added to tarsus I, coupled with omega-I and
famulus; omega-2 absent from tarsus I, position
marked by thin spot; genu I with one solenidion

-

154-

FIGs. 21-22 : Vidia rubi deutonymph.
21. - Dorsum. 22. - Venter.

absent; solenidion phi of tibio-tarsus IV not added
but position marked by thin spot. Pretarsi I-Ill
consisting of empodial claw and relatively short
ambulacral stalk; condylophores not apparent;
pretarsus IV absent.
TRITONYMPH (figs. 31-41). General morphology
as in protonymph. Length 273 (240-293), width 152
(135-170). Gnathosoma as in pro to nymph ; length
of chelicera 50 (48-53), subcapitulum plus rutellum
43 (41-43), palp 19 (17-22).
Venter (fig. 32). As in protonymph but sejugal
furrow not seen to extend ventrally. Deutonymphal
genital papillae present, similar in form to pro tonymphal pair. Two pairs of genital setae present as
in deutonymph, anterior pair positioned between
coxal apodemes IV.

Dorsum (fig. 31). As in protonymph.
Legs (figs. 34-41). As in pro to nymph with deutonymphal additions of s, kT, and wF on leg IV.
Solenidion omega-2 returns in normal basal position ; solenidion omega-3 apical on tarsus I. Solenidion phi added to tibia IV.
FEMALE (figs. 42-51). General morphology as in
tritonymph; length 367 (301-415), width 190 (158216) (n = 5). Gnathosoma as in tritonymph;
length of chelicera 78 (69-81), subcapitulum plus
rutellum 68 (60-73), palp 27 (24-31).
Venter (fig. 43). As in tritonymph with addition
of functional genital structures. Ovipore between
coxal fields Ill-IV, elongate, with genital valves
forming inverted-V shape; small epigynial apodeme anterior to ovipore; both pairs of genital
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FIGS. 23-30 : Vidia rubi deulonymph.
23. - Leg I, dorsal. 24. - Tarsus I, ventral. 25. - Leg 11, dorsal. 26. - Tarsus 11, ventral. 27. ventral. 29. - Leg IV, dorsal. 30. - Tibio-tarsus IV, ventral.

setae on genital valves. Copulatory opening terminal, behind anus.
Dorsum (fig. 42). As in tritonymph but some
setae relatively longer, particularly d), d2, d3, I), and
12 , Sejugal apodemes not observed.
Legs (figs. 44-51). As in tritonymph but tarsi
relatively longer. Chaetotaxy and solenidiotaxy as
in tritonymph but setae kT Ill-IV distinctly spinelike.
MALE (figs. 52-62). As in female but with the

Leg Ill, dorsal. 28. -

Tarsus Ill,

following modifications, length 293, width 146
(n = I). Gnathosoma as in female, length of
chelicera 60, subcapitulum plus rutellum 44, palp
21.

Venter (fig. 53). Coxal apodemes stronger, apodemes 11 with separate medial elements; sejugal
apodemes well developed ventrally, adjacent but
not fused to apodemes Ill. All coxal fields with
sclerotized surfaces. Genital region between coxal
fields IV ; aedeagus extremely long and attenuate,
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TABLE 3 : Measurements of gnathosomal and idiosomal structures of deutonymphs of Vidia species. Measurements given as holotype, mean (range of
10 specimens).

Vidia rubi

Vidia latimallus

Vidia hirsuta

Vidia texalla

gnathosomal seta
gnathosomal solenidion

26,22 (18-26)
2,2 (n.v.)

24,19 (13-24)
2,2 (1-2)

25,28 (22-39)
10,11 (9-13)

18,19 (15-21)
3,2 (2-3)

"i
sci

sce
d,
I,
I!
sI!
d,
I,
d,
I,
d,
I,
d,
I,

25,23 (20-26)
10,10 (9-12)
13,13 (11-15)
7,8 (7-10)
9,7 (6-9)
11,10 (9-11)
9,10 (9-12)
iQ,iD (6-i2)
9,9 (7-11)
13,12 (10-13)
8,8 (7-10)
8,11 (8-13)
7,8 (7-9)
11,10 (8-12)
40,34 (25-44)

19,19 (17-20)
9,6 (5-9)
8,7 (6-8)
6,6 (5-7)
7,7 (6-7)
10,8 (7-10)
10,8 (6-10)

23,26
22,23
24,22
20,22
14,16
15,16
12,16

I., ""

'le:

"l,

(20-36)
(15-32)
(16-30)
(16-32)
(13-21)
(13-23)
(12-22)
110 "l"l\

7,6 (5-7)
12,7 (6-12)
9,7 (6-9)
11,9 (7-11)
9,7 (6-9)
10,10 (8-11)
42,28 (17-42)

19,19
23,24
12,13
16,18
11,12
13,15
44,49

(14-24)
(20-31)
(11-16)
(13-22)
(9-14)
(12-18)
(34-70)

16,21 (16-24)
9,10 (8-12)
11,11 (10-13)
10,9 (7-11)
8,8 (6-10)
8,9 (8-10)
7,9 (7-11)
! I.!! {8- 1:!}
10,9 (7-10)
12,11 (9-14)
6,7 (6-8)
10,10 (9-13)
7,7 (6-8)
8,10 (8-12)
34,36 (32-40)

ga
gp

13,11 (9-13)
11.10 (8-13)

12,9 (6-12)
14,9 (7-14)

28,31 (25-42)
13,12 (9-13)

11,16 (11-20)
10,10 (8-13)

sternum

34,36 (34-41)
33,33 (31-24)
76,65 (50-76)
8,8 (7-8)
14,13 (12-14)
8,8 (7-9)
12,11 (9-12)
22,20 (17-22)
16,17 (16-20)

47,34 (29-47)
43,32 (25-43)
86,63 (48-86)
8,6 (5-8)
14,11 (9-14)
7,6 (5-7)
11,9 (6-11)
23,19 (14-23)
18,15 (11-18)

35,37 (32-46)
32,33 (29-38)
67,65 (50-86)
6,6 (5-7)
13,13 (10-20)
6,7 (5-9)
9,10 (8-13)
19,19 (14-29)
17,18 (12-30)

39,42 (38-45)
34,36 (34-39)
69,74 (69-82)
7,8 (7-8)
13,15 (13-17)
7,8 (7-8)
9,11 (9-13)
18,22 (18-26)
16,18 (14-22)

Structure

posterior median apodeme'
attachment organ
anterior sucker
median sucker
conoidal setae
anterior lateral sucker
posterior lateral sucker
posterior median sucker

le

,.,\

'-'.' \.rIJJ

~"""'"

\~U -J.JI

• Posterior median apodeme measured from point of fusion of coxal apodemes IV to posterior terminus.

TABLE 4 : Measurements of legs and leg sensilla of deutonymphs of Vidia species.
Structure
leg I
tarsus
empodium
ambulacrum
omega I
omega 3
d
e

J
ra
U'Q

la
I!T
gT
phi
mG
cG
sigma

,'F
pR
leg II
tarsus
omega 3
d

J

Vidia rubi

Vidia latimallus

Vidia I!irsula

Vidia lexalla

67,65 (59-68)
19,20 (17-22)
6,6 (5-6)
8,7 (6-8)
12,13 (12-15)
23,23 (20-26)
72,61 (40-72)
9,8 (6-9)
33 ,32 (25-36)
38,38 (32-44)
23,23 (19-28)
38,33 (28-38)
17,16 (10-17)
14,13 (9-16)
41,43 (38-49)
16,15 (11-18)
7,8 (7-9)
10,9 (6-12)
55,45 (34-57)
52,47 (37-53)

80,57 (47-80)
24,17 (13-24)
8,6 (5-8)
8,7 (5-8)
17,14 (11-17)
24,22 (20-24)
57,45 (35-57)
6,6 (5-7)
33,31 (27-33)
40,34 (29-40)
24,20 (17-24)
38,32 (30-38)
19,14 (11-19)
15,11 (9-15)
47,41 (38-47)
17,13 (10-17)
9,8 (5-7)
9,9 (8-11)
69,43 (36-69)
60,43 (36-60)

63,62 (55-74)
17,19 (15-23)
7,7 (6-8)
8,9 (6-10)
16,15 (12-17)
20,22 (18-29)
56,56 (39-70)
10,11 (9-13)
33,33 (29-38)
37,37 (29-35)
28,27 (23-36)
35,35 (29-41)
23,22 (19-27)
15,15 (12-18)
51,49 (40-58)
20,22 (19-28)
12,10 (8-12)
14,12 (8-18)
49,60 (48-90)
56,64 (53-82)

62,68 (62-74)
16,18 (16-22)
7,7 (6-7)
7,7 (7-9)
11,13 (11-15)
21,22 (21-26)
52,64 (52-72)
6,8 (6-11)
30,38 (30-45)
38,38 (35-41)
25,27 (25-30)
35,40 (35-45)
11,15 (11-18)
12,12 (9-13)
"48,50 (43-56)
13,15 (12-17)
7,8 (7-10)
10, 10 (9-12)
45,58 (45-68)
43,50 (41-57)

67,66 (59-71)
19,19 (17-22)
14.13 (12-15)
64,59 (43-71)
8,8 (5-10)
35,32 (26-36)

80,57 (45-80)
24,16 (13-24)
15,15 (13-16)
64,48 (39-64)
9,6 (5-9)
31,30 (27-33)

63,62
17,19
17,17
57,59
11,11
33,34

63,68 (63-75)
16,18 (16-20)
12,16 (12-20)
55,66 (55-73)
9,9 (8-9)
28,37 (28-41)

(55-73)
(16-22)
(15-18)
(47-77)
(9-13)
(32-40)
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TABLE 4 : Measurements of legs and leg sensilla of deutonymphs of Vidia species (suite),
Structure

ra
Ira

la
hT
gT
phi
mG
cG
sigma
,'F

pR
leg III
tarsus
empodium
ambulacrum
d
e

f
p

Vidia rubi
36,34 (30-38)
24,22 (17-24)
33,32 (27-39)
12,15 (12-18)
12,11 (8-14)
43,41 (35-45)
35,32 (27-37)
8,7 (6-9)
8,9 (8-11)
58,50 (37-58)
49,46 (30-57)
48,48 (44-51)
16,15 (14-17)
5,5 (5-6)
7,7 (5-9)
99,86 (74-99)
32,29 (24-32)
34,31 (25-34)
20,19 (17-22)
14,16 (13-19)

q
1\'

kT
phi
1/G
sR
leg IV
tibio-tarsus
d

p

23,22 (18-24)
31,26 (19-31)
14,15 (12-17)
12, 11 (8-13)
8,9 (7-11)
22,24 (20-33)
35,35 (33-37)
13,13 (12-15)
209,199 (180-224)
17,20 (17-23)
21,18 (13-21)

q
I\'

kT
I\'F

65,63 (50-73)
109,109 (99-116)
10,11 (9-13)
9,11 (8-15)

Vidia latimanus
36,31 (21-36)
31,20 (16-31)
35,31 (25-35)
16,13 (9-16)
11,11 (9-11)
45,41 (35-45)
49,26 (16-49)
9,8 (7-9)
10,10 (8-11)
77,50 (37-77)
48,41 (35-48)
57,42 (36-57)
17,14 (11-17)
7,5 (4-7)
9,7 (6-9)
117,76 (49-117)
33,38 (22-33)
37,31 (24-37)
25,17 (14-25)
19,14 (11-19)
12,9 (7-12)
23,19 (15-23)
32,25 (16-32)
18,13 (11-18)
16,11 (8-16)
12,9 (7-12)
46,24 (17-46)
41,34 (29-44)
16,12 (10-16)
255,187 (151-255)
25,18 (13-25)
22,16 (13-22)
14,10 (6-14)
80,56 (39-80)
122,79 (56-122)
13,10 (8-13)
25,11 (8-25)

length 240, supported internally by pair of strong
apodemes; both pairs of genital setae absent. Anus
terminal.
Dorsum (fig, 52). dorsal cuticle smooth, without
striations. Most dorsal setae much longer than in
female, particularly sci, d l , 11, h.
Legs (figs. 54-62). Legs generally as in tritonymph but tarsi 1-11 very short, with ventroapical
suckers; setae s vestigial, and la very short.
ETYMOLOGY. The specific name rubi is derived
from the name of the host and is a noun in
aposition.
MATERIAL EXAMINED. Holotype deutonymph,
4 para type deutonymphs, 5 paratype larvae, 3 paratype protonymphs, 1 paratype tritonymph, 4 paratype females ex nest, M egachile (Xeromegachile)
rubi Mitchell, 1924 (Hymenoptera: Megachilidae) :

Vidia hirsuta

Vidia (exana

39,37 (31-47)
27,28 (22-34)
36,34 (28-37)
27,23 (18-27)
14,15 (13-20)
49,44 (39-50)
51,55 (38-75)
9,10 (8-11)
10,9 (7-12)
68,67 (51-92)
59,64 (51-84)
48,47 (41 -56)
15,15 (11-18)
7,7 (6-8)
9,9 (8-10)
86,94 (71-122)
30,30 (27-35)
33,33 (25-40)
18,20 (16-29)
17,18 (12-23)
8,6 (5-8)
26,24 (18-32)
26,28 (25-33)
18, 19 (16-23)
15,15 (12-19)
11,10 (9-12)
39,37 (33-54)

32,38 (32-45)
24,26 (23-31)
30,36 (30-38)
17,18 (17-25)
10,11 (9-12)
48,51 (48-58)
33,44 (33-53)
7,8 (7-10)
9, 11 (9-12)
55,60 (55-68)
44,46 (41-55)
49,51 (48-55)
14,15 (13-18)
6,6 (6-7)
7,8 (7-8)
98,105 (98-122)
31,35 (31-37)
33,39 (33-44)
22,21 (18-27)
17,20 (17-22)
8,7 (6-10)
24,27 (24-31)
32,33 (31-34)
14,15 (13-18)
8,12 (8-14)
6,9 (6-10)
23,26 (22-31)

34,33 (30-40)
13,13 (11-16)
221,217 (178-262)
18,21 (16-28)
21,22 (18-28)
6,6 (4-9)
74,71 (61-125)
140,139 (94-191)
16,16 (12-23)
27,28 (24-37)

38,41 (38-43)
13,15 (13-17)
223,224 (208-242)
19,20 (19-23)
19,21 (19-26)
5,6 (5-8)
64,66 (61-69)
123,128 (105-146)
10,11 (10-12)
8,10 (8-11)

USA, Georgia, Liberty Co., St. Catherine's Island;
23 April 1978; G. C. EICKWORT (GCE #78-0423-1).
Additional paratypes from same host and locality
but different nests as follows: 1 paratype deutonymph (GCE #78-0423-3) ; 2 para type deutonymphs,
1 paratype female (GCE #78-0423-5); I paratype
male (GCE #78-0423-6). 9 para type deutonymphs
from M. (X) rubi, USA, Georgia, Pike Co.,
Zebulon; 28 April 1938; P. W. FATTIG; host in
CUIC labelled" Mites removed, B. M. OCONNOR
#78-0408-19 ".
TYPE DEPOSITION. Holotype, figured and other
paratypes in CUIC. Other paratypes in UMMZ,
USNM, CNC, BMNH, IRSNB.
SYSTEMATIC POSITION. Deutonymphs of Vidia rubi
share with V. undulata, V. lineata and V. latimanus
(see below) the reduction of the gnathosomal
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31

35

37

\
36

33CJ8
32

39

31. -

FIGs. 31-33 : Vidia rubi tritonymph.
Dorsum. 32. - Venter. 33. - Chelicera.

FIGs. 34-41 : Vidia rubi tritonymph.
34. - Leg I, dorsal. 35. - Tarsus I, ventral. 36. - Leg II,
dorsal. 37. - Tarsus II, ventral. 38. - Leg Ill, dorsal. 39. Tarsus III, ventral. 40. - Leg IV, dorsal. 41. - Tarsus IV,
ventral.
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49

\.
43

\

50

\

. Vidia rubi female.
FIGs. 42-43.
43 _ Venter.
42. - Dorsum.
.

51 . Vidia rubi female. .
Leg II,
FIGs. 44-.
I ventral. 46. _
I
L I
45.
Tarsus
,
L
III
dorsal.
49.IV
_
eg,
.
I 48
44. dorsal.
eg47., -dorsa
ventra
Tarsus II '_
Leg .
IV,. dorsal. 51 . _ Tarsus ,
Tarsus II I, ventral. 50.
ventral.
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lOOI'm

FIGS. 52-53 : Vidia rubi male.
52. - Dorsum. 53. - Venter.

solenidion. The species differs from V. undulata in
the fewer and more widely spaced dorsal striations.
Vidia rubi differs from V. lineata in retaining
vestiges of the gnathosomal solenidia. The species
differs from all other described Vidia species in the
loss of setae q from tarsi Ill-IV.
Vidia latimanus new species

DEUTONYMPH (figs. 63-72). General morphology
similar to V. rubi, length 232, 179 (146-232), width
166, 128 (1l1-166). Gnathosoma with very short
pal pal solenidia and one pair of long setae arising
directly from body.
Venter (fig. 64). Coxal apodemes, coxal fields,
attachment organ and chaetotaxy as in V. rubi.
Dorsum (fig. 63). Dorsum as in V. rubi except
striations on hysterosoma distinctly more numerous.
Legs (figs. 65-72). Legs as in V. rubi with the

following differences : setae hT of tibiae 1-11 are
clearly spinelike and distinctly thicker than setae
gT; tarsus III with seta q present, foliate clearly
smaller than seta p ; tarsus IV with seta q present,
filiform.
ETYMOLOGY. The specific name latimanus refers
to the host and is a noun in aposition.
MATERIAL EXAMINED. Holotype and 10 paratype
deutonymphs from M egachile (Xanthosarus) latimanus Say, 1823, (Hymenoptera: Megachilidae);
CANADA, Nova Scotia, Cape Breton Highlands
National Park, Ingonish Beach; 6 August 1954;
A. and H. DIETRICH. Host in CUIC labelled
"Mites removed, B. M. OCONNOR #79-0806-6".
5 para type deutonymphs from M. latimanus ; USA,
New York, Suffolk Co. (Long Island), Southold;
6 July 1941; R. LATHAM. Host in CUIC labelled
"Mites removed, B. M. OCONNOR 11 79-0806-7".
Size differences between the two collections were
not significant at the .05 level.
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TYPE DEPOSITION. Holotype and 5 paratypes in
CUIC. Additional paratypes in UMMZ, USNM,
CNC, BMNH, IRSNB.
SYSTEMATIC POSITION. Vidia latimanus shares with
V. undulata the foliate form of the seta q on tarsus Ill. It differs from that species in the smaller
size of the body and the fewer and more widely
spaced dorsal striations.

Vidia hirsuta new species

61

/

FIGs. 54-62 : Vidia rubi male.
Leg I, dorsal. 55. - Tarsus I, ventral. 56. - Tarsus I,
lateral. 57. - Leg 11, dorsal. 58. - Tarsus 11, ventral. 59. Leg Ill, dorsal. 60. - Tarsus Ill, ventral. 61. - Leg IV,
dorsal. 62. - Tarsus IV, ventral.

54. -

DEUTONYMPH (figs. 73-82). General morphology
as in previous species. Length 219, 210 (170-282),
width 154, 150 (122-204). Gnathosoma with papal
solenidia well developed, length 10, 11 (9-13), and
one pair of setae arising directly from body.
Venter (fig. 74). As in previous species but
anterior apodemes of coxal fields 11 distinctly
hooked and extended laterally in posterior region;
posterior median apodeme shorter than in other
species, not approaching genital opening; anterior
genital setae much longer than in other species,
approximately 3 times longer than posterior genital
setae; attachment organ somewhat smaller than in
other species.
Dorsum (fig. 73). Cuticular striations generally as
in V. latimanus. Dorsal setae considerably longer
than in other species. Opisthosomal gland openings
slightly anterior and lateral to setae 12 ,
Legs (figs. 75-82). Generally similar to V. rubi
except seta sR of trochanter III elongate as in V.
latimanus. Tarsus III with seta q present, short and
filiform. Tibiotarsus IV with seta q present, filiform .
ETYMOLOGY. The specific name, hirsuta, is from
the Latin hirsutus = hairy, referring to the elongate
dorsal setae.
MATERIAL EXAMINED. Holotype and 19 paratype
deutonymphs from Megachile (Sayapis) fidelis Cresson, 1878; USA, New Mexico, Sandoval Co.,
Jemez Springs; 8 July 1946 ; (no collector). Host in
CUIC labelled, " Mites removed, B. M. OCONNOR
#79-0806-20". 21 paratype deutonymphs from M.
(S.) fidelis; USA, California, Tulare Co., Giant
Forest; 9-13 August 1927 ; (no collector). Host in
CUIC labelled" Mites removed, B. M. OCONNOR
#79-0806-19 ".
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FIGs. 63·64 : Vidia latimanus deutonymph.
63. - Dorsum. 64. - Venter.

There was a significant difference in body size
between the two populations at the .05 level
(Student's T-test). Mean body length and width for
the New Mexico population was 224 x 160; for
the California population 196 x 140. This difference may reflect geographic variation or some other
factor which may be tested when additional specimens from other localities become available. As we
assume conspecificity of the two populations, measurements in tables 3-4 include individuals from
both populations.
TYPE DEPOSITION. Holotype and paratypes in
CUIC, additional paratypes in UMMZ, USNM,
CNC, BMNH, IRSNB.
SYSTEMATIC POSITION. Vidia hirsuta differs from
all other species in possessing well-developed gnathosomal solenidia and in the greater length of the
dorsal idiosomal setae, setae ga and setae sR III

and wF IV. This species shares with V. lineata the
filiform shape of seta q of tarsus Ill, a condition
intermediate between the foliate form of V. undulata and V. latimanus and the complete loss of the
seta in V. rubi.

Vidia texana new species

DEUTONYMPH (figs. 83-92). General morphology
as in previous species. Length 203, 225 (203-257),
width 145, 161 (145-196). Gnathosoma with pal pal
solenidia present, but small, length 3, 2 (2-3), and
one pair of setae arising directly from body.
Venter (fig. 84). Venter generally similar to V.
rubi, however, coxal apodemes (including sternum)
somewhat longer, and setae ga longer.
Dorsum (fig. 83). Generally similar to V. rubi in
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FIGs. 65-72 : Vidia latimanus deutonymph.
65. - Leg I, dorsal. 66. - Tarsus I, ventral. 67. - Leg 11, dorsal. 68. - Tarsus 11, ventral. 69. ventral. 71. - Leg IV, dorsal. 72. - Tibia-tarsus IV, ventral.

striation pattern, chaetotaxy and position of glands
and cupules.
Legs (figs. 85-92). Generally similar to V. rubi
except setae hT I-II spine1ike, and setae q present
on tarsus Ill, short and filiform. Tibiotarsus IV
with seta q present, filiform .
ETYMOLOGY. The specific name, texana, is derived
from the name of the host, Megachile texana.
MATERIAL EXAMINED. Holotype and 5 paratype
deutonymphs from Megachile (Litomegachile) texana
Cresson, 1878; USA, New York, Albany Co.,
Rensselaerville, Edmund Niles Huyck Preserve;

Leg Ill, dorsal. 70. -

Tarsus Ill,

2 July 1969; G. C. EICKWORT. Host in CUIC
labelled "Mites removed B. M. OCONNOR #790806-1 ". 4 para type deutonymphs from postdefecating larva of M. texana, and I protonymphal
exuvium from "prepupal cell"~ -:~ame locality,
16 August 1969; G . C. EICKWORT. Mite specimens
labelled, "GCE #69-0816-1 ", "GRM #70-1202-4"
and "MWB 70-1206-01 ".
TYPE DEPOSITION. Holotype and paratypes in
CUIC, additional paratypes in UMMZ.
SYSTEMATIC POSITION. Vidia texana shares with V.
lineata and V. hirsuta, the short filiform shape of
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FIGS. 73-74 : Vidia hirsuta deutonymph.
73. - Dorsum. 74. - Venter.

seta q Ill. Of these two species, V. texana most
closely resembles V. lineata. It differs from that
species in retaining visible gnathosomal solenidia
(completely vestigial in V. lineata), having setae hT

1-11 spinelike (filiform in V. lineata), and having
setae wF IV clearly shorter than the tibio-tarstls
(much longer in V. lineata) .

BIOLOGICAL OBSERVATIONS ON V/DIA RUBI AND V. TEXANA.

All ontogenetic stages of Vidia rubi were collected during studies of the nesting biology of its
host, Megachile rubi (EICKWORT, et al., 1981).
Intact cells were brought to the laboratory and
each leaf piece that formed the cell walls was
individually removed and examined for mites under
a stereomicroscope, as was the provision mass and

egg of larva. Cell contents ranged from partially
formed provision masses to young, feeding larvae;
no postdefecating larvae or pupae were found. Two
cells examined on 26 April 1978, three days after
excavation, contained Vidia rubi, as did two additional cells examined I I days after excavation
(4 May). Adult female mites and their eggs from

165 one nest cell examined on 26 April were placed in a
plastic rearing dish (5.0 cm diameter, 0.8 cm height)
with a moistened substrate of plaster-of-paris and
charcoal, and provided with leaf pieces from the
cell walls. This culture was observed 4 days,
10 days, 14 days, 1 month, and 3 months after .
initiation and the development of mites recorded.
Deutonymphal exuviae were located on the outer
surfaces (facing the soil) of the innermost cup leaf
pieces (terminology of EICKWORT et al., 1981 ; see
figs. 6-9 of that paper) that formed the side walls of
the cells. These leaves were firmly cemented to each
other and were separated by at least two additional
layers of leaves from the soil. Additional deutonymphal exuviae occurred on the inner surface of
the cup leaf pieces that formed the middle layer of
one cell's side walls, thus on the surface directly
abutting the surface where the other exuviae were
found . The locations of tritonymphs were not
accurately noted. Adult females, oval eggs, larvae,
and protonymphs were located between inner and
middle cup leaf pieces (as above) in three cells, as
was one adult male. Protonymphs also occurred on
the outer surfaces of middle-layer cup leaf pieces in
one cell. No mites were seen on the provision
masses, bee eggs, or young bee larvae, despite
careful examination.
In the culture dish, adult female mites remained
on the leaf pieces, concentrated in the area where
the leaves pressed against the culture dish lid, where
mold formed. Adult females laid eggs on the leaves
for at least 10 days. Larvae were first observed in
the same location 4 days after culture initiation,
~md were last observed 6 days later; none were
present 14 days after initiation. Protonymphs were
first observed on the leaf surfaces 10 days after
initiation and had mostly moulted to deutonymphs
by one month after initiation. At this time, a few
adults and eggs were present on the culture dish lid,
suggesting that some deutonymphs had moulted to
tritonymphs and adults and initiated a new genera-
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FIGS. 75-82 : Vidia hirsuta deutonymph.
75. - Leg I, dorsal. 76. - Tarsus I, ventral. 77. - Leg 11,
dorsal. 78. - Tarsus 11, ventral. 79. - Leg Ill, dorsal. 80. Tarsus Ill, ventral. 81. - Leg IV, dorsal. 82. - Tibio-tarsus
IV, ventral.
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FIGs. 83-84 : Vidia lexana deutonymph.
83. - Dorsum. 84. - Venter.

tion. At three months after culture initiation, only
deutonymphs were present.
Data were obtained on the distribution of deutonymphs of Vidia texana on postdefecating larvae of
Megaliche texana in New York (EICKWORT et al.,
1981). Six of seven nest cells with bee larvae
contained mites 3. The deutonymphs were densely
clustered on the dorsal surface of the pro thorax of
the postdefecating bee larvae, giving them a brown
color. On one bee larva, the mites also covered the
abdominal venter. Deutonymphs were not present
on the inner cocoon surfaces, although a few
protonymphs occurred there and on the bee larvae.
The positions of deutonymphs were recorded on

museum specimens of M. texana (3 females, 9 males).
In both sexes, deutonymphs were concentrated
ventrally on the bees, attached to sclerotized integument on the coxae, trochanters, and occasionally
proximal tibiae, and also surrounding the ventral
junction of the gaster and propodeum. On female
bees, deutonymphs also occurred on the anterior
edge of the mesosternum and surrounding the bases
of the wings (including under the tegulae and on
the lateral extremities of the metanotum), and
sparsely on the gastral terga. On male bees, mites
also occurred on gastral sterna I-IV, sometimes
forming dense clusters on the anterior portions, but
were absent from the wing bases and gastral terga.

3. One cell of M. lexana contained moist provision remains and no bee immature or cocoon. Large numbers of feeding instars of mites
occurred in the provisions and on the inner surfaces of leaves forming the cell wall. Mites from this cell were not preserved to verify their
identity; they could have been Acaridae.
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On both sexes, small numbers of deutonymphs
were sometimes attached to the wings or were
loosely attached to body hairs (perhaps having
been dislodged from the integumental surface).
Based upon the above data, we summarize the
typical life cycle (in a viable host cell) of Nearctic
Vidia species as follows : Deutonymphs disembark
from adult females bees when cells are provisioned
or during or following oviposition. They crawl onto
the leaves that form the cell's walls and make their
way between tightly pressed leaf pieces, where they
moult to tritonymphs. Tritonymphs (presumably)
feed there and moult into adults, which mate.
Female mites oviposit in the same location and
larvae, protonymphs, and adults feed between the
leaves, predominantly between the inner and middle
leaf layers where surfaces are moist and mold may
form. In cells with bee eggs or feeding larvae, the
mites do not occur on the host immatures or
provisions, and one generation is probable. At
some point before the fully fed bee larva begins
spinning its cocoon, the mites move onto its
surface, either as pro to nymphs or deutonymphs.
They remain there as deutonymphs after the cocoon
is spun, clustering on the pro thoracic dorsum of the
host. They remain in this position while the postdefecating bee larva spends the winter in diapause.
When the bee pupates in the spring, the mite
deutonymphs transfer to the pupal surface, and
likewise onto the adult bee's integument during the
next ecdysis. The deutonymphs cluster ventrally on
the adult bees. Deutonymphs that develop in cells
containing male bees either transfer to female bees
when their phoretic hosts copulate (as suggested by
the mites' ventral position) or are lost to the
population. Those on female bees disembark when
their phoretic hosts make cells, to begin the cycle
anew.

FIGS. 85-92 : Vidia texana deutonymph.
85 . - Leg I, dorsal. 86. - Tarsus I, ventral. 87. - Leg n,
dorsal. 88. - Tarsus n, ventral. 89. - Leg Ill, dorsal. 90. Tarsus Ill, ventral. 91. - Leg IV, dorsal. 92. - Tibia-tarsus
IV, ventral.
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ONTOGENY IN THE GENUS V/DIA.

The ontogenetic changes described above for
Vidia rubi represent either ancestral ontogenetic

patterns of acariform mites or reflect modifications
of these patterns. Such ontogenetic changes can be
viewed as character states having different levels of
generality in a similar fashion as ontogenetically
invariant morphological characters (OCONNOR,
1984a). Such characters can then be incorporated
into phylogenetic analysis once ontogenetic series
have been described for enough taxa in the group
under study. Because only one species in the
Winterschmidtiidae has been described adequately
in all ontogenetic stages, Afrocalvolia nataliae (Zakhvatkin, 1941) (= Calvolia fraxini Turk and Turk,
1957) (SENICZAK, 1977), the generality of ontogenetic transformation within the Winterschmidtiidae is
largely unknown. In the following discussion, interpretation of body segmentation follows OCONNOR
(1982b) .
. Transformations observed in V. rubi which reflect
ancestral transformations in the Order Acariformes
include the following : at the larva-protonymphal
moult, the addition of paraproctal segment AD
with segment PS moving into the caudal bend and
segment H moving dorsally, the posterior displacement of Claparede's organs to become the first pair
of genital paipllae, the addition of the posterior
genital setae, the addition of legs IV and their coxal
apodemes, the addition of solenidion omega-2 to
tarsus I. At the protonymph-deutonymph moult,
the following changes reflect ancestral acari form
patterns: paraproctal segment AN is added; the
second pair of genital papillae is added, the anterior
genital and fourth coxal setae are added, certain leg
setae are added (PR 1-11, sR Ill, wF IV, kT IV,
s IV), At the deutonymph-tritonymph moult there
are no ancestral acari form changes retained, while
at the tritonymph-adult moult, the addition of
functional genital systems in male and female is an
ancestral characteristic.
Numerous ontogenetic transformations in V. rubi
reflect modifications which evolved in the ancestor

of the Astigmata. Some of these reflect the loss of
ancestral transformations through progressive neoteny in the ancestor of the Astigmata (reviewed by
OCONNOR, 1984a), while others are new transformations. These include: the drastic metamorphosis
at the protonymph-deutonymph moult and the
reversion of characteristics at the deutonymph-tritonymph moult; and the acceleration in the appearance of solenidion omega-3 of tarsus I from the
tritonymph to the deutonymph.
Two transformations characterize the common
ancestor of the families Winterschmidtiidae, Hemisarcoptidae, Carpoglyphidae and Algophagidae (see
OCONNOR and MOSER, 1985, for a discussion of this
grouping). These are the regression of the setae of
coxal fields I and III at the protonymph-deutonymph moult and the reverse transformation at the
deutonymph-tritonymph moult.
Transformations which characterize the common
ancestor of the Winterschmidtiidae and Hemisarcoptidae include certain neotenous conditions : the
third pair of setae of segment AD is never added,
no setae appear on segment AN, and the tectal
setae (e and f) of tarsus IV are never added. Other
transformations characterizing this ancestor include:
at the protonymph-deutonymph moult, the regression of the proral setae of tarsi 1-11 (P and q), the
coupling of setae d and e of tarsi 1-11, and the
regression of pretarsus IV; the reversal of all of
these transformations at the deutonymph-tritonymph moult; and finally, the regression of both
pairs of genital setae at the tritonymph-adult moult
in the male line.
As noted above, ontogenetic transformations
which characterize the ancestor of the Winterschmidtiidae are difficult to identify because V. rubi
is only the second species in the family to be
described in all ontogenetic stages. To assist in
resolving these transformations, we have examined
all ontogenetic stages except the tritonymph in two
additional species, Ensliniella kostylevi Zakhvatkin,
1941 (KLOMPEN et al., 1987.), and Kennethiella

169 trisetosa Cooreman, 1942, in an attempt to identify
other transformations characteristic of this ancestor. The only such transformations noted in all
these taxa are the modifications of the anterior tarsi
of the male which presumably occur at the tritonymph-adult moult in the male line.
Ontogenetic transformations involving two characters are common to V. rubi, E. kostylevi and K.
trisetosa, but not to A. nataliae, and may characterize the common ancestor of the subfamily Ensliniellinae. These include the transformation of setae
cG 1-11 from short spines to filiform setae at the

larva-protonymph moult and the regression of
solenidion omega-2 at the protonymph-deutonymph
moult with the reverse transformation at the deutonymph-tritonymph moult.
Finally, transformations unique to V. rubi and
potentially characterizing the genus Vidia include
the relative elongation of the dorsal idiosomal setae
at the tritonymph-adult moult, a transformation
which is more pronounced in the male line, and the
elongation of the tarsi at the same moult, especially
in the female line.

SYSTEMATIC POSITION OF THE GENUS VIDIA.
The genus Vidia is included in the subfamily
Ensliniellinae which we here diagnose by the presence of the following derived character states: the
absence of solenidion sigma from genu III in all
ontogenetic stages, the reduction or loss of solenidion omega-2 from tarsus I in the deutonymph and
the strong reduction or loss of the subcapitular
remnant from the deutonymphal gnathosoma. As
noted above, the transformation of setae cG 1-11 at
the larva-protonymph moult may also characterize
this subfamily. The Ensliniellinae comprises all
winterschmidtiid mites specifically associated with
Hymenoptera (with the possible exception of the
poorly described Neottiglyphus Volgin) and includes
nine named genera in addition to Vidia; Crabrovidia Zakhvatkin, from crabronine and philanthine
Sphecidae, Sphexicozela Mahunka, from polistine
Vespidae, and the following from eumenine Vespidae : Ensliniella Vitzthum, Kennethiella Cooreman, Vespacarus Baker and Cunliffe, Monobiacarus
Baker and Cunliffe, Zethovidia Mostafa, Zethacarus Mostafa, and Macroharpa Mostafa. Before
discussing the position of Vidia within the Ensliniellinae, we will comment on the monophyly of the
genus.
The genus Vidia was most recently diagnosed by
the following character states of the deutonymph
(FAIN, 1972) : I) tarsal chaetotaxy 6-6-8-6; 2) foliate
setae of tarsi 3-3-7-2; 3) tibiae 1-11 with 2 setae;
4) genua 1-11 with 2 setae; 5) gnathosomal setae

present; 6) solenidion omega-3 positioned in the
basal portion of tarsus I; 7) solenidion omega-2
absent; 8) gnathosomal solenidion vestigial or
absent; 9) ocelli absent; 10) subcapitular remnant
absent; 11) posterior coxal apodemes well developed and all fused with posterior median apodeme ;
12) pretarsi and empodia I-Ill normal; 13) sclerotized protuberances absent from tarsi Ill-IV. We
regard 11 of these character states as plesiomorphic
within the Ensliniellinae (states 1,2,3,4,5,6, 7, 10,
11, 12, 13) as these states also occur in at least some
taxa in other subfamilies of the Winterschmidtiidae.
Within the Ensliniellinae, state 9 is shared with the
genus Crabrovidia, leaving only state 8 as uniquely
derived and potentially characterizing a unique
common ancestor of Vidia . Unfortunately, this
state does not characterize all species of Vidia now
known. Vidia hirsuta and a number of undescribed
species possess well developed gnathosomal solenidia, the presumed ancestral condition. We have
examined all known species of Vidia in search of
other uniquely derived states which would support
the monophyly of the genus. Two such states have
been verified in deutonymphs of the five nominal
and approximately 20 unnamed species of Vidia we
have examined : the elongation of seta mG of genu
11 such that the seta is at least I % times as long as
mG of genu I, and the elongation of the gnathosomal setae. In all other winterschmidtiid genera,
setae mG 1-11 are equal in length and the gnathoso-
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mal setae are shorter, both absolutely and with
respect to the gnathosomal solenidia. We regard
these two states in Vidia as derived within the
Ensliniellinae, supporting a hypothesis of monophyly of the genus. Unique character states of the
post-deutonymphal stages of V. rubi which potentially characterize the genus include the great
elongation of the male aedeagus, and the elongation of the dorsal idiosomal setae of the adults,
particularly the male, when compared with the
homeomorphic immature stages.
In order to hypothesize the phylogenetic relationship of Vidia to the other enslinielline genera,
we have examined 17 characters in Vidia and in
representatives of all other enslinielline genera ·
(9 named and 6 unnamed genera). In order to
polarize character states in the analysis, the method
of outgroup comparison was employed, using the
subfamily Winterschmidtiinae as outgroup. This
group, comprising the genera Winterschmidtia Oudemans, Afrocalvolia Fain, and 3 unnamed genera
(including "Calvolia" furnissi Woodring) associated with subcortical Coleoptera, may be hypothesized as the sister-group of the Ensliniellinae.
This relationship is suggested by a unique sexual
dimorphism in some taxa in each of these groups.
Males of Winterschmidtia hamadryas, "Calvolia"
furnissi and Monobiacarus quadridens possess a
more sclerotized dorsal cuticle which bears numerous fine longitudinal striations. The utility of this
character in hypothesizing relationships is complicated by the male polymorphisms exhibited by
some taxa in these groups (SENICZAK, 1977 ; KLOMPEN et al., 1987). In cases where two states occurred
.in the Winterschmidtiinae, representatives of the
subfamilies Saproglyphinae and Oulenziinae were
employed as outgroups. Because it is not our intent
to revise the generic relationships of the entire
Ensliniellinae at this point, we have grouped the
taxa associated with eumenine Vespidae (Ensliniella, Kennethiella, Vespacarus, Monobiacarus,
Zethovidia, Zethacarus and Macroharpa) as a hypothetical monophyletic unit, the Ensliniella-group.
These genera all share the loss of setae q from tarsi
Ill-IV in the deutonymph, setae present in the
outgroup and in at least some species of Vidia,
Crabrovidia, and Sphexicozela. Known adults of

the Ensliniella-group (Ensliniella, Kennethiella, Vespacarus, and Monobiacarus) also share a unique
modification of the pretarsi such that the ambulacral stalks are more elongate and have more
elongate fused condylophores than in other winterschmidtiid genera. Finally, known larvae in this
group (K. trisetosa and E. kostylevi) lack Clap arede's organs. In our analysis, we have analyzed only
deutonymphal characters because few adults have
been described in any enslinielline taxa. In the
following analysis unless otherwise noted, ancestral
character states are designated "a " while derived
states are coded with other letters.

CHARACTER ANALYSIS.

I. Propodosomal ocelli. Ocelli are present in the outgroup genera and in Sphexicozela and the Ensliniellagroup (la). They are absent in Vidia and Crabrol'idia
(I b).

2. Pretarsal ambulacra 1-11. These structures are simple
in the out-group, Sphexicozela, Vidia, and the Ensliniellagroup (2a). In Crabrovidia, the distal portion of each
ambulacrum is expanded into a sucker situated at an
angle to the basal portion (2b).
3. Setae e 1-11. These setae are very short and "coupled" with setae d in the outgroup, Vidia, Crabrovidia,
and the Ensliniella-group (3a). In Sphexicozela, these
setae are very long, about as long as the coupled setae d
(3b).
4. Setae la 1-11. These setae are foliate in the outgroup,
Vidia and the Ensliniella-group (although modified in
some Zethacarus) (4a). They are thin and non-foliate in
Sphexicozela and Crabrovidia (4b).
5. Setae e and f Ill. These setae are foliate in the
outgroup, Vidia, Crabrovidia, and the Ensliniella-group
(5a). In Sphexicozela, they are filiform (5b) .
6. Seta s Ill. This seta is foliate in the outgroup and in
Vidia (6a). In Sphexicozela, the seta is a stout spine (6b),
while in Crabrovidia and the Ensliniella-group, it is
filiform (6c). We regard the latter two conditions as
independently derived from the ancestral state.
7. Setae rand w Ill. These setae are foliate in the
outgroup, Vidia, Crabrovidia, and the Ensliniella-group
(7a). In Sphexicozela, the setae are stout spines (7b).
8. Seta p Ill. This seta is foliate in the outgroup, Vidia
and ancestrally in the Ensliniella-group (although modified or lost in some taxa within the group (8a). In
Sphexicozela it is a stout spine (8b), while in Crabrovidia,
it is very reduced or absent (8c). We regard the latter two
conditions as independently derived.

171 9. Seta q Ill. This seta appears to be ancestraIly foliate
in the outgroups although exhibiting some homoplasy
within all three other winterschmidtiid subfamilies. The
case within the EnslinieIlinae is similar. The ancestral
foliate condition is found in some Vidia (undulata,
latimanus) (9a). In other Vidia, the seta is short and
filiform (lineata, hirsuta), or absent (rubi) . In Crabrovidia
the seta is very reduced (similar to seta p Ill) (9b) or
absent. In the Ensliniella-group, it is always absent (9c).
In Sphexicozela, it is a stout spine similar to p III (9d).
We regard states 9a, b, c as a transformations series and
9d as independently derived from the ancestral state.
10. Tibia-tarsus IV. In the Ensliniellinae, two conditions are found. In the Ensliniella-group, the tibia and
tarsus IV are freely articulated (lOa), while in Vidia,
Crabrovidia, and Sphexicozela, the segments are fused to
some degree and immovable (lOb). In the Winterschmidtiinae and Saproglyphinae, the segments are fused, while
in the Oulenziinae, they are free. Due to this homoplasy,
we have not assigned a polarity to this character.
11. Seta s IV. This seta is foliate in the outgroup and in
Vidia (I la). In the other EnslinielJinae, it is thin and
filiform (11 b).
12. Seta p IV. This seta is foliate in the outgroup,
Vidia, and ancestraIly in the Ensliniella-group (although
modified or lost within the group) (l2a). In sphexicozela,
it is a stout spine (12b), while in Crabrovidia, it is very
reduced or absent (12c). We regard the latter two
conditions as independently derived.
13. Seta q IV. In the outgroup, this seta is foliate (13a).
The seta is filiform in Sphexicozela and most Vidia (13b).
In some Crabrovidia, the seta is vestigial (13c), while in
other Crabrovidia, Vidia rubi, and all the Ensliniellagroup, the seta is absent (13d). We regard these states as
forming a transformation series 13a, b, c, d.
14. Seta r IV, In the outgroup, Vidia, Crabrovidia, and
the Ensliniella-group, this seta is very long (14a). In
Sphexicozela it is absent (14b).
15. Solenidion phi IV. This structure is present in the
outgroup, Crabrovidia, and most taxa in the Ensliniellagroup (l5a). It is absent in Sphexicozela and Vidia (l5b).
16. Seta mG 11. In the outgroup, Crabrovidia, Sphexicozela, and the Ensliniella-group, this seta is short and
similar in length to mG I (l6a). In Vidia, the seta is much
longer than mG I (16b).
17. Gnathosomal setae. In the outgroups, Crabrovidia,
Sphexicozela, and the Ensliniella-group, these setae are
short (17a). In Vidia, the setae are comparatively much
longer (l7b).

We have analyzed these data using the PAUP
(Phylogenetic Analysis Using Parsimony) program
writen by Dr. David SWOFFORD. In the analysis, all
characters except #10 were ordered from ancestral

to derived states. Multistate characters which we
regard as independent derivations (6, 8 9d and 12)
were coded independently, while others were treated
as transformation series.
The analysis generated 14 trees. The two shortest
trees each required 28 steps and had consistency
indices of 0.857. In each tree, the four taxa are
confirmed as monophyletic groups. The two trees
differ in the position of the genus Vidia, either as
the sister-group of Sphexicozela or the sister-group
of Sphexicozela + Crabrovidia + the Ensliniellagroup. Each tree requires 3 instances of homoplasy.
Convergent loss of the ocelli in Vidia and Crabrovidia (state I b) and modification of setae la 1-11 from
foliate to thin or filiform in Crabrovidia and
Sphexicozela (state 4b) characterize both trees. The
sole difference between the trees involves characters
II and 15. Tree 1 (fig. 93) links Vidia and
Sphexicozela by the loss of solenidion phi IV (I5b)
and requires a reversal in character II in Vidia
(transformation of seta s IV from filiform to
foliate). Tree 2 (fig. 94) links Sphexicozela with
Crabrovidia + the Ensliniella-group by the transformation of s IV from foliate to filiform and
requires convergent loss of phi IV in Sphexicozela
and Vidia.
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93-94 : Alternate hypotheses of phylogenetic relationships
among taxa in the subfamily Ensliniellinae. Numbers refer to
derived states of characters listed in the text.
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172 In order to chose the more likely of these two
equally parsimonious hypothesis, we have examined these two characters in all winterschmidtiid
genera. Reduction or loss of solenidion phi IV is a
common occurrence in the family. This state occurs
in some Saproglyphinae (Gambacarus and some
Saproglyphus), Oulenziinae (Psy/loglyphus) and Winterschmidtiinae (I unnamed genus). On the other
hand, seta s IV occurs in two states only in the
Oulenziinae where the transformation from foliate
to filiform is the more likely explanation for the
filiform condition in Procalvolia and Trypetacarus
(seta s IV is absent in the Saproglyphinae). We
conclude that tree 2 is the more likely hypothesis of
relationships because the proposed convergence is
known to occur elsewhere in the family and no
unique reversals are postulated.
Species excluded from the genus Vidia. In adopting the concept of a monophyletic genus Vidia as
defined above, it is necessary to reassign certain
species placed in Vidia by prior workers. In proposing the genus Acalvolia and giving generic status to
Crabrovidia and Zethovidia, FAIN (1971, 1972)
recognized only two species of Vidia, V. lineata and
V. undulata. In revising the genus Crabrovidia, FAIN
(1973) formally placed V. concellaria Cooreman,
1948, in that genus. DELFINADO and BAKER (1976)
retained a wider concept of Vidia, including a new
subgenus Euvidia. We regard Euvidia as a synonym
of Crabrovidia as the character states given for
Euvidia define a subgroup within a monophyletic
Crabrovidia (NEW SYNONYMY). The following

species which have not been previously removed
from Vidia are reassigned as follows :
Crabrovidia thomasi (Delfinado and Baker, 1976)
NEW COMBINATION.
Vidia thomasi Delfinado and Baker, 1976, new name.
Vidia cooremani Baker, 1964, not V. cooremani Thomas, 1961.

Crabrovidia utahensis (Delfinado & Baker, 1976)
NEW COMBINATION.
Vidia (Euvidia) utahensis Delfinado & Baker, 1976.

Crabrovidia ninae(Sevastianov, 1967) NEW COMBINATION.
Vidia ninae Sevastianov, 1967, in KADZHAYA & SEVASTIANOV, 1967.

Crabrovidiajulianii (Sevastianov, 1967) NEW COMBINATION.
Vidia julianii Sevastianov, 1967, in KADZHA YA &
SEVASTIANOV, 1967.

Tortonia volfi (Samsiiiak, 1973) NEW COMBINATION.
Vidia volfi Samsiiiak, 1973.

Finally, we have examined specimens reported as
Vidia sp. by CROSS et al. (1975) which had been
collected from the sphecid wasp, Trypoxylon (Trypargilium) politum. These specimens retain propodosomal ocelli in the deutonymph and represent an
undescribed genus of Ensliniellinae which will be
described in the near future.

HOST ASSOCIATIONS OF THE GENUS V/DIA.
In the course of our studies on mite-Hymenoptera associations (EICKWORT, 1979; OCONNOR,
1982a), we have examined large numbers of Hymenoptera of all major groups in the field and in
museum collections. Species of Vidia have been
regularly collected from megachilid bees of the
genera Megachile and Creightonella. We have also
encountered Vidia on the megachilid genera Coelioxys (species of which are obligate cleptoparasites
of Megachile species) and Anthidium. Vidia species

have been found more rarely on more generalized
hymenopteran cleptoparasites such as Chrysididae.
We have not observed Vidia species on Osmia as
recorded by ZAKHVATKIN (1941). Similarly, despite
the examination of large numbers of sepcimens, we
have never encountered Vidia on any colletid bees,
indicating the possibility that the original host of
the type-species, V. undulata, was an accidental
association. We suspect that this species is actually
associated with a species of Megachile. Hylaeus

173 bees typically build their cells in pre-existing cavities, and it is possible that a Hylaeus that developed
in a cell made inside a cavity also containing
Megachile cells could acquire phoretic mites from
that host.
OCONNOR (l982a) has hypothesized that the
ancestral Winterschmidtiidae were arboreal, feeding on fungi on bark, leaves, and in subcortical
habitats, and were nonspecific in terms of phoretic
hosts. These ecological parameters still characterize
most species of Saproglyphinae and Oulenziinae. In
contrast with other known enslinielline taxa, Vidia
appears to retain most aspects of this primitive
lifestyle, feeding on fungi on leaves, but has become
specialized to use megachilid bees as phoretic hosts
and as " servants" that cut leaves and conveniently
place them in chambers that permit mold growth.
Despite their occasional subterranean habitat, Vidia
live on (transported) arboreal substrates and thus
are not truly exceptional to the general rule in the
Winterschmidtiidae and most other Hemisarcoptoidea of being associated with wood-nesting hosts.
Unlike the more derived genera of Ensliniellinae
associated with eumenine wasps, Vidia neither feeds
on the insect host itself nor shows any indication of
mutualism (reviewed in OCONNOR, 1982a).
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