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RESPONSE OF SADDLED PROMINENT (LEPIDOPTERA:
NOTODONTIDAE) PUPAE TO DESICCATION, COLD TREATMENT,
AND POST·COLD TREATMENT INCUBATION TEMPERATURE 1
Peter J. Martinat2 and Douglas C. Allen 3

ABSTRACT
Saddled prominent, Heterocampa guttivitta, pupae were placed at I.SoC for SO to 200
days, then incubated at one of four post-cold temperatures ranging from 10° to 26.7°C.
Adults emerged from pupae exposed to all cold treatment periods. A few adults also
emerged from pupae that were not exposed to cold. The time required for adult emergence
following cold treatment declined with longer periods of cold treatment and higher
post-cold incubation temperature. The interaction between these two main effects was
also significant. Adult morphogenesis begins immediately after pupation, and continues
until interrupted by cold temperature. When pupae were subjected to desiccating
conditions prior to cold treatment, weight loss due to desiccation was accompanied by
increased mortality. Desiccation occurred faster at IS.6° than at 18.0°C. Our results
identify a physical factor which might contribute to pupal overwintering mortality:
prolonged excessive drought conditions between time of pupation and the onset of cold.

The saddled prominent, Heterocampa guttivatta (Walker), (Lepidoptera: Notodontidae)
is a periodic defoliator of northern hardwood forests where American beech, Fagus
grandifolia, sugar maple, Acer saccharum, and yellow birch, Betula alleghaniensis are
principle constituents. Outbreaks have occurred in northeastern United States and
southeastern Canada every eight to twelve years since 1907. The species is indigenous and
occurs throughout eastern United States and southeastern Canada where it overwinters as
a diapausing pupa and emerges from late May to late June. Eggs are laid singly on the
foliage of preferred hosts, and eclose in 9-10 days. There are five larval instars, and peak
defoliation occurs from late July through mid-August. Mature caterpillars drop from the
foliage, burrow into litter below the host tree, and form a loose pupal cell of silk and litter
particles. Pupation occurs following a two to three day prepupal period. Other aspects of
saddled prominent biology are reviewed in Patch (1908), Allen and Grimble (1970), and
Allen (1973).
In an investigation of abiotic factors important to the population dynamics of saddled
prominent, Martinat and Allen studied laboratory responses of eggs and larvae to
temperature and humidity (I 987a) , the relationship between outbreaks and drought
(l987b) , outbreak history and behavior (1988a), and caterpillar behavior in the forest
(I 988b). We report here additional studies on adult emergence and survivorship of
overwintering pupae in the laboratory as influenced by duration of cold treatment and

IFunded in part by a McIntire-Stennis grant.
and Agricultural Products Division, Abbott Laboratories, North Chicago, IL, 60064.
3Department of Environmental and Forest Biology, College of Environmental Science and
Forestry, State University of New York, Syracuse, NY, 13210.
~hemical
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Table I.-Effect of duration of cold treatment and incubation temperature following cold treatment
on saddled prominent adult emergence time (n = 36 individuals per treatment).

Cold
Treatment
(Days)
50
50
50
50
100
100
100
100
150
150
150
150
200
200
200
200

Temperature
Following
Cold Treatment
CC.)

Number
of Adults
Successfully
Emerged

10.0
15.6
21.1
26.7
10.0
15.6
21.1
26.7
10.0
15.6
21.1
26.7
10.0
15.6
21.1
26.7

4
13
15
7
8
15
24
25
5
10
10
10
8
16
11
13

Days to Adult Emergence
Following Cold Treatment
eX ± SE)
76.5
51.4
24.3
12.1
63.8
34.4
16.3
8.4
47.4
18.9
11.1
6.9
51.4
27.0
9.4
8.2

± 5.6
3.7

± 3.0
±
±
±
±
±
±
±
±
±
±
±
±

1.8
8.7
3.0
0.9
0.5
0.3
0.6
0.8
0.5
2.8
1.3
0.6
0.9

incubation temperature following cold treatment. We also dissected pupae at regular
intervals to determine the timing of adult morphogenesis.
When collecting pupae from natural populations for our laboratory studies, we noted
numerous dead and apparently desiccated pupae in the forest litter. This suggested the
hypothesis that pupae are sensitive to the moisture content of the litter. Therefore, we also
studied the extent to which pupae can tolerate desiccating conditions and still complete
development.
MATERIALS AND METHODS
This laboratory study was conducted during 1980 and 1981 using fall and spring
collected pupae from areas of high popUlation densities in Vermont and New York.
Following collection, pupae were sorted into groups of equal size. Pupae from each
collection location, host tree (if known), and sex, were distributed equally among all
groups, to avoid confounding these factors. Pupae were then stored in moist vermiculite
in an incubator at 16.rC and a 12-hour photoperiod until used in experiments.
Adult Emergence Following Cold Dormancy. During winter, forest litter tempera
ture in New England changes very little and usually remains between O-soC., due to the
insulating properties of snow cover (Leonard 1972, Surgeoner 1976, Salonius et aL
1977). Therefore, to simulate winter dormancy conditions in the forest litter, pupae
receiving cold treatment were kept in moist vermiculite in 8 hour photophase, 16 hour
scotophase at I.SoC.
In mid-October 1981, 16 groups (18 males, 18 females per group) were placed in eold
treatment. At SO days four groups were removed from cold storage and one group was
placed in each of four ineubation chambers at 10.0°, 15.6°, 21.1°, and 26.7°C, and
12-hour photoperiod. Additional pupae were removed from cold storage at 100, 150, and
200 days and treated similarly, creating a 4 x 4 factorial design with duration of cold
treatment and ineubation temperature following cold treatment as main effects. Four
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Figure 1. Regression of saddled prominent adult moth emergence time on cold treatment at four
post-cold treatment incubation temperatures. Vertical bars indicate ± standard error.

additional groups received no cold treatment, but were placed in ineubation chambers at
10.0°, 15.6°, 21.1°, and 26.7°C, and 12-hour photoperiod. Survivorship to adult
emergence was difficult to assess due to confounding effects of parasitoid attack, which
averaged about 10% (Martinat 1984 lists pupal parasitoid species). Therefore, we
assessed pupal survivorship following the termination of cold treatment. Stiff or distended
pupae, or those which had lost more than 40% of their weight, were considered dead.
Subsequent dissections revealed that pupae classified as dead were filled with white
fungal hyphae or were putrefied. Living pupae usually responded to warming or touch by
squinning or wiggling the abdomen. Adult emergence dates and days to emergence were
recorded for unparasitized pupae.
Adult Morphogenesis. Pupae stored in moist vermiculite in an outdoor insectary were
used to study the natural progression of adult morphogenesis. At two-week intervals, 10
pupae were removed and dissected to observe the development of adult morphological
features.
Pupal Desiccation. Two weeks following field collection (mid-October), 16 groups of
pupae (18 males, 18 females in each group) were removed from storage, and assigned to
treatments. Main effects were length of time in dry vermiculite (0, 5, 10, 15,20,25,30,
35, 40 days), and temperature during these periods (10.0°, 15.6°C), giving a 9 x 2
factorial design. Following exposure to dehydrating conditions, pupae were returned to
moist vermiculite and placed in cold storage at l.5°C and 8 hour photophase, 16 hour
scotophase. All pupae were weighed at the initiation of the experiment, and weighed
again when returned to wet vermiculite, and on days 15 and 30 thereafter. Weights of
pupae later determined to have died due to desiccation were excluded from determinations
of mean weight. This gave estimates of weight change both during desiccation (at 5-day
intervals) and during rehydration (at I5-day intervals) for surviving pupae. Pupal
mortality was assessed in the manner described above. The two control groups (at 10.00
and 15.6° C.) that received no dehydration treatment were weighed at 5-day intervals for
40 days following initiation of the experiment, then placed in cold storage.
Statistical Analysis. Temperature and time period main effects and interactions were
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Figure 2. Relationship between mean change in saddled prominent pupal weights and desiccation:
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Figure 3. Effect of time in dehydration and temperature on survivorship of saddled prominent
pupae.

tested by parametric (ANOVA) procedures. The general linear models procedure (PROC
GLM, SAS Institute, 1985) with least-squares means and Type 1lI sums of squares was
applied to unbalanced (i.e., having unequal replication in the cells) designs.
RESULTS AND DISCUSSION
Adult Emergence. Required incubation time following cold treatment declined as the
duration of cold treatment and incubation temperature increased (Table 1, Fig. 1). The
interaction sum of squares was also highly significant (P<O.OI). The magnitude of
response to cold treatment period declined with higher post-cold incubation temperatures
(i.e., slopes became flatter (Fig. 1). This is frequently observed in insects undergoing
cold dormancy in a stage of their development; for example, eggs of gypsy moth,
Lymo.ntria dispar L. (Giese and Casagrande 1981), and pupae of fall webworm,
Hyphantria cunea Drury (Morris and Fulton 1970). It is a poorly understood phenomenon
confounded by the extent of diapause development and the control of diapause termination
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Figure 4. Relationship between survival and weight loss of desiccated saddled prorrrinent pupae.

(Chapman 1971, Tauber and Tauber 1976). Our results gave a developmental threshold of
8.5°C and a heat requirement of approximately 200 degree-days (in Celsius) for adult
emergence following cold treatment (using the method of Morris and Fulton, 1970). Pupal
survival declined slightly with longer cold treatment (96% after 50 days, 90% after 100
days, 92% after 150 days, 88% after 200 days, n = 144 for each cold treatment period).
Adult Morphogenesis. By late October, adult features (head, wing pads, legs) were
discernable in dissected pupae. By mid-November, most external features appeared
nearly complete. Pupae dissected in January, February, and March showed no discernable
further development. Pupae dissected in April showed progressive completion of adult
features. Thirty-five percent of all pupae receiving no cold treatment produced adults,
suggesting that a proportion of pupae do not enter diapause. We conclude that adult
morphogenesis begins in the fall prior to overwintering and progresses until emergence,
unless interrupted by cold-induced dormancy or diapause.
Pupal Dehydration. The mean weight of pupae kept in moist vermiculite remained
unchanged or slightly increased at both incubation temperatures, but pupae transferred
from wet to dry vermiculite lost weight immediately (Fig. 2a). Surviving pupae regained
at least 80% of their original weights within 30 days following return to wet vermiculite
(Figs. 2b, 2c). Fifty percent mortality occurred within seven days at 15.6°C, and within
20 days at 1O.0°C (Fig. 3). Pupal survival declined linearly with weight loss (Fig. 4).
Fifty percent mortality occurred within seven days at 15.6°C, and within 20 days at
IO.O°C (Fig. 4). These results suggest that saddled prominent pupae are sensitive to the
moisture content of the litter in which they overwinter. Their chances of survival may
therefore be greatly diminished in drought conditions. The rate of desiccation increases
with ambient temperature. In an outbreak situation, increased solar radiation due to the
thinned canopy, as well as sparse new litter in the fall following defoliation, may increase
the moisture deficit and deprive pupae of a suitable habitat. This, in turn, may be an
important mortality factor that contributes to the collapse of the outbreak.
Saddled prominent caterpillars feed in midseason and thus escape excessively inclem
ent and unpredictable weather (Martinat and Allen 1988b). Pupae, however, face extreme
and unpredictable environmental conditions. Pupal densities in the fall are poorly
correlated with defoliation the following season (Grimble and Newell, 1972). This may
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be due to unpredictable pupal mortality from a variety of causes, but our studies suggest

at least one: excessive drying of the litter following pupation and prior to the onset of cold.
Decreased snow cover and reduced litter may also deprive pupae of insulation, as has been
observed with variable oakleaf caterpillar, Heterocampa manteo (Doubleday) (Surgeoner
1976).
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EFFECTS OF CORN AND SELECTED WEED SPECIES
ON FEEDING BEHAVIOR OF THE STALK BORER,
PAPAIPEMA NEBRIS (LEPIDOPTERA: NOCTUIDAE)
Leticia J. Alvarado!, David B. Hogg2 •3 , and John L. Wedberi

ABSTRACT
Experiments were conducted in an outdoor insectary to examine behavioral interactions
between fifth instar stalk borers, Papaiperna nebris, and potential host plant species.
Plants tested included 6- and 8-leaf stage corn, Zea mays, and ten weed species (six
broadleaf and four grass) commonly associated with corn production in southern
Wisconsin.
Broadleaf plants found to be acceptable hosts included Ambrosia trifida, Arnaranthus
retroflexus, Rumex crispus, and Chenopodium album; Asclepias syriaca and Abutilon
theophrasti were not acceptable as host plants. Corn and the other grass species
(Agropyron repens, Bromus inermis, Dactylis glomerata, and Setariafaberi) were found
to be acceptable hosts. All acceptable plants also supported larval development to the
pupal stage, though on 6-leaf stage corn and the small-stemmed grasses the majority of
larvae dispersed before completing development. Larvae developing on corn, A. triftda,
and A. retroflexus pupated within the plant stem, whereas larvae developing on the other
plants pupated in the soil near the plant on which they fed. Stalk borer larvae required
substantially less time to bore into corn stalks than into the stems of the broadleaf plants.
In a limited preference experiment, corn was clearly preferred as a host plant over the
three broadleaf and one small-stemmed grass species tested.

The stalk borer, Papaiperna nebris (Guenee), has long been recognized as a potential
crop pest (Decker 1931), but its pest status on corn in the midwestern U.S. has recently
increased due to widespread adoption of conservation tillage practices (Rubink and
McCartney 1982, Stinner et al. 1984, Bailey and Pedigo 1986). The stalk borer is
univoltine with a larval developmental period that extends from May through late July or
August in Iowa and typically requires seven to nine molts (Decker 1931). Stalk borer
larvae utilize a progression of host plants during this protracted developmental period,
beginning in small-stemmed weeds and often ending up in a corn plant. Host plants are
abandoned when larvae either outgrow the stem or kill the plant. Decker (1931) listed
plant species recorded as stalk borer hosts in Iowa and elsewhere, but little information is
available on the suitability of host plants for sustained larval development or the influence
of different plant species on the behavior of stalk borer larvae. The objective of this
research was to provide this type of infonnation for corn and 10 weed species commonly
associated with corn production in southern Wisconsin. Experiments were conducted with

IDepartment of Entomology, University of Wisconsin, 1630 Linden Drive, Madison, WI
53706. Current address: INTA-EERA, c.c. 31, 2700 Pergamino, ARGENTINA.
2Department of Entomology, University of Wisconsin, 1630 Linden Drive, Madison, WI
53706.
3To whom reprint requests should be sent.
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fifth instar stalk borers to detennine acceptance and suitability (for completion of larval
development) for each plant species, and preference by larvae for individual hosts in
selected three-species plant combinations. The fifth instar was used because it is one of
the main stages involved in moving from weed hosts to corn (Alvarado 1985, Lasack et
al. 1987).
MATERIALS AND METHODS
Experiments were conducted during 1984 in an outdoor, screened insectary on the
University of Wisconsin Agricultural Research Station at Arlington. Plant acceptance and
suitability for stalk borer larvae were evaluated for corn, Zea mays, and for the following
ten weed species-AscIepiadaceae: Asclepias syriaca (common milkweed); Malvaceae:
Abutilon theophrasti (velvetleaf); Chenopodiaceae: Chenopodium album (lambsquarters);
Polygonaceae: Rumex crisp us (curly dock); Amaranthaceae: Amaranthus retrojlexus
(redroot pigweed); Compositae: Ambrosia trifida (giant ragweed); Gramineae: Setaria
jaberi (giant foxtail), Dactylis glomerata (orchardgrass), Bromus inermis (smooth
bromegrass), and Agropyron repens (quackgrass).
Plants were assessed as to whether they provided feeding andlor pupation sites. A plant
was considered acceptable as a host when a larva fed on it for a nontrivial (> 1 hr) length
of time, and a plant was considered suitable as a host when a larva completed its
development and pupated in or near the plant.
For the preference experiment, four combinations of three host plant species each were
exposed to stalk borer attack. Insect response was measured by the number of larvae that
fed on andlor pupated in a particular host. For this experiment, host species were selected
from those found to be acceptable in the first experiment. The plant combinations selected
were: (1) corn + smooth bromegrass + giant ragweed; (2) corn + smooth bromegrass
+ lambsquarters; (3) corn + smooth bromegrass + redroot pigweed; and (4) giant
foxtail + smooth bromegrass + orchardgrass.
For both experiments, weed species were transplanted from the field into 3.8 liter pots.
Grass weeds selected had at least ten stems, which were tied loosely to stakes to keep
them upright, and broadleaf plants selected had stems> 4 mm in diameter. Only those
plants that were vigorous a week after transplanting were used in the experiments. Corn
was grown from seed (two seeds per pot) with two plantings a week apart to provide plants
in two stages of growth for the experiments. Six- and 8-leaf stage corn plants (Ritchie and
Hanway 1982) were used in the acceptance/suitability experiment, and 8-leaf stage plants
were used in the preference experiment. For the preference experiment the three host
plants were grown in one pot.
Five pots (replications) per plant species or plant combination were utilized. Pots were
arranged in a
randomized design on the floor of the insectary and were
separated from
er by at least 0.5 m. Saucers were placed under the pots to
facilitate watering, plus the saucer borders were coated with Tangle Trap adhesive to
capture larvae attempting to disperse from the pots. Pots were infested with two
newly-molted fifth instars placed within 3 em of the plant stem in the acceptancel
suitability experiment and at the center of the pot in the preference experiment. For cases
in which the larvae avoided the plants entirely a second infestation was attempted; in this
case the larvae were placed directly on the plant. To obtain fifth instars, larvae in the
fourth instar were collected from nearby corn fields and reared on an artificial black
cutwonn diet (Bioserv #924LO) until the next molt occurred. Only those larvae that
molted within 2 days of collection were used. Instar determination was based on
measurements of head capsule width (Decker 1931).
The frequency of observations varied according to the phase of the experiment. On the
day of infestation each larva was observed at frequent (ca. 30 min.) intervals until it had
entered a plant or non-acceptance was recorded. Hosts were considered unacceptable
when the larvae wandered for at least 2 hrs. or were caught in the adhesive without
feeding. The time required for larvae to bore into and enter corn and selected broadleaf
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Table I. Behavior of stalk borer larvae on selected plant species.

Plant
Broadleaf:
common milkweed
velvetleaf
lambsquarters
curly dock
redroot pigweed
giant ragweed
Grass:
giant foxtail
orchardgrass
smooth bromegrass
quackgrass
corn (6-1eaf)
corn (8-leaf)

Acceptance

Suitability

Pupation

yes/no

yes/dispersed/died

plantlsoil

0
0
10
10
10

10
10

8
8
9
9

0
0
0
0

2
2

10

0
0
0
0

0
0
9
9

9
10
10
10
10
10

0
0
0
0
0
0

2

4

6
6
6
5

0
0
0
0

2

7

1
I
2
1
I

10

0

0

10

3
2

2

8

8
0
0
2

3
2

4
0
0

plant stems was also recorded (five larvae per plant species). After infestation,
observations were made twice a week. Observations were terminated a week after fresh
feeding (recognized by signs of recent tunneling activity or frass production) was no
longer apparent on a plant. At that time stalk borer pupae (or dead larvae for those that
did not survive to pupation) were collected by dissecting the plant stern and sifting the soil
from the pot, and the location of pupae (stern vs. soil) was recorded. Experiments were
begun in July and concluded at the end of August.
RESULTS
Results of the test of host acceptance (Table 1) were unequivocaL Among the broadleaf
plants, common milkweed and velvetleaf were unacceptable as stalk borer hosts. In fact,
common milkweed seemed to have a repellent effect: larvae released on the soil did not
climb the plants, and larvae placed directly on plants did not feed and quickly dispersed,
often by making a string of silk to reach the soil. All grass species tested were acceptable
as stalk borer hosts.
All the plants that were acceptable were found also to be suitable for the completion of
development for at least some of the larvae (Table 1). Among the acceptable broadleaf
plants, all surviving larvae completed development on the plant initially infested (though
there was some larval mortality that could not be attributed to any known cause on these
and the other plants), All larvae surviving on giant ragweed and redroot.pigweed pupated
within the plant stern, whereas all larvae surviving on curly dock and lambsquarters
pupated in the soil of the pot.
The small-stemmed grasses (i.e. all species except corn) were able to support the
development of some larvae to pupation, though for each species more larvae dispersed
in search of a new host than completed development. Larval tunneling and feeding in
these grasses resulted in the death of individual sterns, but plants often compensated for
this damage by producing new tillers. Larval movement among grass sterns could be
recognized by signs of newly damaged sterns. All larvae that completed development on
the small-stemmed grasses pupated in the soil of the pot.
In corn, host suitability was influenced by the stage of plant development. Feeding by
fifth instars on 6-leaf stage plants resulted in plant death, which explains why most of the
larvae dispersed in search of a new host. The 8-leaf stage plants were not killed by stalk
borer feeding, and all larvae tested completed development and pupated within the corn
stalk.
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Table 2. Time required for stalk borer larvae to bore into plant stems.
Time (min.)

(X

Plant

S.D.)

8

corn
giant ragweed
redroot pigweed
curly dock
lambsquarters

0.5

35 ± 1

50 ± 2
53 ± 2
58 ± 2

Table 3. Feeding preference of stalk borer larvae for hosts in 3-species
combinations.
Host Combination

Number of Larvae

corn
giant ragweed
smooth bromegrass

8

2

o

corn
lambsquarters
smooth bromegrass

10

corn
redroot pigweed
smooth bromegrass

9
1

o
o

o
2

giant foxtail
smooth bromegrass
orchardgrass

3
5

Within the group of large-stemmed accepted hosts (corn + four broadleaf plants),
differences were observed in the time required for stalk borer larvae to enter the plant stern
(Table 2). The time needed to bore into corn stalks was substantially shorter than for the
broadleaf plant sterns. The amount of time required for larvae to enter the sterns of the
small-stemmed grasses was not recorded, but it was observed to be similar to the time
required for corn.
In the preference experiment (Table 3), stalk borer larvae clearly preferred corn over all
other host species tested. However, larvae confined in pots with small-stemmed grasses
showed no clear preference and tended to move among plants for feeding; six of the ten
larvae dispersed prior to completing their development.
DISCUSSION
The stalk borer is a polyphagous species that is recorded to feed on more than 100 plant
species (Decker 1931). Our results on host acceptability agree for the most part with
Decker's observations in Iowa, though we found two species not listed by Decker to be
acceptable: lambsquarters and giant foxtail. In addition to host acceptability, our results
demonstrate further differences among host plants, including suitability for sustained
larval development, preference exhibited by larvae, time required for larvae to enter plant
sterns, and the location chosen by larvae for pupation. Of course, these data were obtained
for the fifth instar and do not necessarily represent other, and particularly earlier, larval
stages. Nevertheless, the evidence suggests that species composition of the plant
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community supporting a stalk borer population can have important effects on the
dynamics of the population.
In addition to plant effects on larvae, the impact of stalk borer larval feeding on
subsequent plant development and mortality varied depending on the host plant species
attacked. Especially noteworthy was the differential sensitivity to feeding injury by corn
plants that differed in age by only one week, which has implications with regard to yield
loss in corn (Alvarado 1985, Bailey and Pedigo 1986) and to the number of corn plants
attacked by an individual stalk borer larva.
ACKNOWLEDGMENTS
We thank J. Doll for advice on transplanting and culturing of weeds, and S. Gottlieb
for technical assistance. This research was supported by the College of Agricultural and
Life Sciences, University of Wisconsin-Madison.
LITERATURE CITED
Alvarado, L. J. 1985. Bionomics and behavior of the stalk borer, Papaiperna nebris (Lepidoptera:
Noctuidae). Ph.D. Thesis. Univ. of Wisconsin. Madison. 93 pp.
Bailey. W. C. and L. P. Pedigo. 1986. Damage and yield loss induced by stalk borer (Lepidoptera:
Noctuidae) in field corn. J. &on. Entomol. 79:233-237.
Decker. G. C. 1931. The biology of the stalk borer, Papa/perna nebris (Gn.). Iowa Agr. Exp. Stn.
Res. Bull. 143:289-351.
Lasack, P. M., W. C. Bailey, and L. P. Pedigo. 1987. Assessment of stalk borer (Lepidoptera:
Noctuidae) population dynamics by using logistic development curves and partial life tables.
Environ. Entomol. 16:296-303.
Ritchie, S. and J. J. Hanway. 1982. How a corn plant develops. Iowa State Univ., Coop. Ext. Serv.
Special Rep. 48, 21 pp.
Rubink, W. L. and D. A. McCartney. 1982. Controlling stalk borer damage in field corn. Ohio
Report 67: 1l-13.
Stinner, B. R., D. A. McCartney, and W. L. Rubink. 1984. Some observations on ecology of the
stalk borer (Papaipema nebris (Gn.: Noctuidae) in no-tillage corn agroecosystems. J. Ga.
Entomol. Soc. 19:229-234.

1989

THE GREAT LAKES ENTOMOLOGIST

71

OBSERV ATIONS ON THE NESTING BEHAVIOR OF AUPLOPUS
CAERULESCENS SUBCORTICALIS AND OTHER AUPLOPODINI
(HYMENOPTERA: POMPILIDAE)
Frank E. Kurczewski 1
ABSTRACT
Nest searching and mud and prey transport behavior in a small aggregation of Auplopus
caerul escens subcorticalis nesting in a concrete cellar foundation in upstate New York are
delineated. The contents of nine cells of this subspecies are identified, the mud cells and
wasps' eggs are described and measured and the site of the egg attachment on the spider
is defined. Selectivity in prey capture at the family level by certain females was indicated,
with Thomisidae reported as a new prey family. The method of prey transport and a new
prey family (Clubionidae) for Auplopus mellipes variitarsatus are given. Two prey
records for Ageniella fulgifrons are included.

Knowledge of the nesting behavior and prey preference of Nearctic species in the
spider wasp tribe Auplopodini is based mostly on isolated observations of individual
females or their nests. Members of the tribe amputate several or all of the spider's legs to
facilitate prey transport and feed on haemolymph exuding from the amputated leg bases
(Evans and Yoshimoto 1962). Some species of Ageniella nest in the ground in pre-existing
holes and place a paralyzed spider in a cell constructed near or at the end of the hole
(Evans and Yoshimoto 1962, Wasbauer and Leech 1973, Evans 1974, Kurczewski and
Kurczewski 1987). Species of Phanagenia and Auplopus build mud cells, sometimes in
series, in sheltered situations and provision each cell with a paralyzed spider (Williams
1919, Kimsey 1980). Whereas species of Phanagenia and Auplopus are rather unselective
of their family of prey (Krombein 1979), some species of Ageniella are family-specific in
prey capture (Kurczewski and Kurczewski 1987). Because of the dearth of information on
the nesting behavior of this tribe of pompilids, practically any observation made on this
group of spider wasps adds new information and, hence, the following notes are recorded
below. The wasps and prey spiders from this study have been given associated ethology
note numbers and deposited in the insect museums of Cornell University and the State
University of New York College of Environmental Science and Forestry, respectively.
Auplopus caerulescens subcorticalis (Walsh)

Individuals of this subspecies nested in pre-existing holes in the concrete cellar
foundation of a house in Etna, Tompkins County, New York during 11 August-7
September 1987 (Ethological Note No. P-87-4-13). Three of the holes, 0.5-0.6 cm in
diameter, were situated 43-45 cm above ground level, were 2.0-6.5 cm apart and were
interconnected. Females were observed searching for nesting sites between 1155 and 1501

lEnvironmental and Forest Biology, State University of New York College of Environmental
Science and Forestry, Syracuse, New York 13210.
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h (EDT) on sunny or partly cloudy days. Such wasps made arcked flights, 15-30
em-long, always facing the vertical foundation wall, landed frequen!ly and entered holes
and cracks in the concrete. Most females exited headfirst 1-8 min (x 2.4, N = 17) after
entering, took flight and searched elsewhere in the foundation.
On 4 September at 1501 h a wasp began antennating a small cavity near the base of the
wall, walked across an amaurobiid web without becoming entangled and entered the hole.
She exited headfirst from this opening at 1525 h, made a 45 sec orientation flight that
included turning many circles and flew away. The female returned in flight at 1531 h with
a pellet of mud held beneath her head, presumably with the mandibles and bristles on the
mentum (Evans and Yoshimoto 1962, Shimizu 1986), landed, ran across the arnaurobiid
web, entered and exited 1 min later. During this and subsequent entries by the wasp the
amaurobiid ran to the opposite side of its web. At 1725 h the female entered with the 24th
pellet of mud for her nest. At 1605 h of the next day this wasp was observed flying in with
another pellet of mud, presumably for a second cell, as the interior of the cavity contained
two adjacent cells when later exposed.
Several other females were seen during 11-30 August between 1130-1810 h, landing
on the wall and holding mud pellets beneath their heads before flying into holes in the
foundation. The mud pellets were about Y3 the size of the wasp's head and had been
gathered from the edge of a mud puddle 9 m away. One such wasp spent 1-10 min
(x = 5 .2) between 10 entries, whereas another female brought in 30 mud pellets between
1625 and 1738 h. The latter wasp took 35 -85 sec (x = 44) to deposit a mud load inside.
Eight observations of wasps transporting paralyzed spiders into openings in the
foundation were noted and, in all cases, the manner of prey transport was essentially the
same. The legs of all spiders had been amputated at the coxal-trochanteral joints. Wasps
straddled the spiders as they laid ventral side up and held the spider's spinnerets with the
mandibles (see Evans 1953). They made either short flights or carried the spider forward
on the ground. Some females climbed a tree nearby or other vegetation and then flew
downward at an angle to assist in transport. Eventually, all of the wasps carried the prey
up the concrete wall using the wings as an aid, or landed thereon and proceeded forward
into one of the openings.
A total of nine cells was discovered in three shallow openings following removal of a
small amount of concrete from the wall. Two, three and four cells were found roughly in
series in areas separated by 6 and 9 cm, respectively. The outer surface of each cell was
roughened and characterized by the texture of the individual mud pellets. The cell interior
was smooth and appeared to be almost polished. The cells were roughly cylindrical in
shape and were 0.6-0.8 cm long and 0.4-0.5 cm in diameter. The cell walls were about
0.1 cm thick. It is likely that the smaller cells would have given rise to male and the larger
cells to female wasps.
Each cell contained a single paralyzed spider minus its legs in a head outward and
ventral side up position. None of the spiders had recovered from the effects of the venom
upon removal from the cells. The wasps' eggs, 0.15-0.17 x 0.04-0.06 em in length and
width, were sausage-shaped and attached obliquely near the basal portion on the underside
of the spider's abdomen. Ten prey spiders, including one collected during prey transport,
were identified as follows: CLUBIONIDAE: Clubiona sp., pen. <j>, pen. 0; TH
OMISIDAE: Xysticus sp., pen. <j>; SALTICIDAE: Eris militaris (Hentz), <j>, Phidippus
audax (Hentz), imm., Phidippus sp., imm. (2), Platycryptus undatus (De Geer), imm.
(2), Sitticus jasciger (Simon), <j>. Certain females had provisioned only with clubionids
and other wasps only with salticids and one thomisid. The spiders weighed (wet) 16-20
mg (x 17.9, N= 10) and the wasps, 14-16 mg (x= 15.2, N=4).

Auplopus mellipes variitarsatus (Dalla Torre)
Amber, Onondaga County, New York; 30 June 1987; 1410 h (EDT). A female was
observed transporting a paralyzed spider forward on a wooden porch railing of a summer
cottage. She held the prey venter up and grasped its spiunerets with the mandibles. After
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carrying the spider across the railing and up the side of the cottage, the wasp with the
spider flew to the ground at which time the pair was collected. The spider was identified
as a Clubiona obesa Hentz, '? (CLUBIONIDAE) (P-87-l), with all legs cut off at the
coxal-trochanteral joints. It weighed (wet) 38 mg.
Ageniella fulgifrons (Cresson)

Erie, 2.4 km SE, Erie County, Pennsylvania; 28 July 1987; 1320 and 1440 h (E.D.T.).
Two wasps were collected while transporting spiders on the ground. Prey: Phidippus
audax (Hentz) (SALTICIDAE) (P-87-2,3), with all legs amputated at the coxal
trochanteral joints. Weights (wet): 55, 57 mg.
DISCUSSION
Aup/opus a. architectus (Say), A. nigrellus (Banks) and A. caerulescens subcorticalis
are three closely related, metallic blue-green, mud-daubing spider wasps of eastern North
America (Townes 1957). Auplopus a. architectus is slightly larger than the two other
species and inhabits fields and meadows (Townes 1957, Evans and Yoshimoto 1962). A.
nigrellus and A. caerulescens subcorticalis are equivalent in size and difficult to separate
morphologically in the female sex (Townes 1957). The fonner species is usually restricted
to deciduous woodlands while A. caerulescens subcorticalis is found in pastures and at the
edges of woodlands, often near water (Townes 1957, Medler 1964). The three species
appear to be almost identical in nesting behavior and prey preference (Evans and
Yoshimoto 1962, Krombein 1979).
Auplopus caerulescens subcorticalis constructs cylindrical mud cells under bark, inside
other wasp nests and in a variety of other pre-existing cavities (Walsh and Riley 1869,
Townes 1957, Medler 1964, Krombein 1967). Females of this subspecies and those of
many other species of Auplopodini amputate the spider's legs at the junctures of the coxae
and trochanters and this behavior apparently facilitates feeding on the spider's blood and
aids in prey transport (Evans and Yoshimoto 1962). The paralyzed spider is carried either
in flight or forward on the ground with the wings assisting in the forward thrust. The cells
are often built in series, depending upon the confines of the pre-existing cavity (Medler
1964, Krombein 1967). A variety of small wandering spiders of the families Clubionidae,
Anyphaenidae, Thomisidae and Salticidae are captured for use as prey.
Aup/opus mellipes variitarsatus is another common, woodland, mud-daubing pompilid
(Townes 1957, Evans and Yoshimoto 1962). Its nesting behavior and prey preferences are
similar to those of other members in the genus (Evans and Yoshimoto 1962). The family
Clubionidae, as reported in the present paper, represents a new prey family for this species
of spider wasp.
The nesting behavior of Ageniella Julgifrons has been studied in some detail
(Kurczewski and Kurczewski 1987). The additional prey records presented herein for this
species substantiate its selective use of Salticidae.
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ECOLOGY, MATING AND NESTING OF TACHYPOMPILUS
FERRUGINEUS NIGRESCENS (HYMENOPTERA: POMPILIDAE)
Frank E. Kurczewski 1
ABSTRACT
An aggregation of Tachypompilus Jerrugineus nigrescens was studied during mid
summer 1988 in Syracuse, NY. Wasp activity was focused on a 2 m high cemetery
monument near a gravelly roadway. Males perched on thc stone, chased one another and
pursued incoming females in flight. Details of mating are described. Both sexes spent the
night and periods of inclement weather inside a narrow crevice near the base of the
monument. Females flew around the monument, landed frequently and made exploratory
walks inside of the crevice. They were observed searching for prey and transporting
paralyzed spiders backward on the ground. Seven conical or concave depressions (cells)
were located inside of the crevice in loosened soil, powdered mortar and debris. A
paralyzed spider was positioned in each depression, ventral side up, and a wasp's egg was
affixed laterally to the base of the prey's abdomen. Prey spiders comprised moderately
large Lycosa helluo and L. rabida (Lycosidae). Closure of the nest is described.

The genus Tachypompilus is widespread in tropical and subtropical parts of the world.
Only two species, T. Jerrugineus (Say) and T. unicolor (Banks), inhabit the Nearctic
region north of Mexico (Krombein 1979). T. unicolor is found in the western United
States, and T. Jerrugineus has several color forms in the southwestern and eastern U.S.
(Evans 1950, Wasbauer and Kimsey 1985). T. f. Jerrugineus (Say) is a relatively
common, erythritic form found east of the RQcky Mountains and south of New York
State, while T. Jerrugineus nigrescens (Banks) is a more melanic form inhabiting the
Carolinian and Alleghanian regions (Evans 1950). Both Evans (1950) and Kurczewski
and Kurczewski (1963) have questioned the validity of subspecific designations for the
several color forms of T. Jerrugineus.
Nearctic species of Tachypompilus nest near or beneath walls, stone piles and
buildings, or in crevices and holes in the ground (Evans and Yoshimoto 1962). T. f.
Jerrugineus has been observed nesting among the crevices of a stone wall and in an old
log smoke-house (Rau and Rau 1918), and near the concrete steps of a building (Evans
and Yoshimoto 1962). Strandtmann (1953) noted T. Jerrugineus annexus (Banks) [as T.
Jerrugineus burrus (Cresson)] nesting beneath houses in loose, dry soil. Nothing has been
reported on the nesting habitat of T. Jerrugineus nigrescens.
Prey capture in T. Jerrugineus is rather selective and consists of moderately large,
wandering spiders of the families Pisauridae, Lycosidae and Ctenidae with a preponder
ance of Lycosa spp. (Krombein 1979, Kurczewski 1981, Wasbauer 1983).
My study of the ecology, mating and nesting of T. Jerrugineus nigrescens comprised
sporadic observations made during mid-summer 1988 on, under and near a 2 m high
monument in Oakwood Cemetery, Syracuse, Onondaga County, New York. Four males

lEnvironmental and Forest Biology, State University of New York College of Environmental
Science and Forestry, Syracuse, New York 13210
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were observed from 23 July to 7 August. They flew around the base of the monument
between 1050 and 1741 h (EDT), landed frequently on the stone and then flew away and
disappeared for periods of 5-55 min, apparently to feed on flowers. One male was
observed taking nectar from flowers of Daucus carota. Males perched on the top of the
monument with antennae and legs outstretched and wings held flat on the dorsum. They
chased one another from such places and pursued incoming females in flight. Both sexes
entered and stayed within a crevice near the base of the monument during periods of
rainfall and at night. As many as eight wasps (four males, four females) occupied this
space simultaneously.
Mating was observed once. A male and a female alighted almost simultaneously in
close promimity on one side of the monument near the base. The two wasps walked
slowly toward one another, both of them wing scissoring (as opposed to the customary
vertical wing flicking of Pompilidae). They approached to within 2 cm of each other, face
to face, continued wing scissoring and vibrated their antennae while holding them
outstretched. The noticeably smaller male then flew to the rear of the female, mounted her
facing in the same direction and assumed a position far back on her abdomen. He grasped
the posterior edge of her forewings with his tarsal claws and curved his abdomen beneath
hers in order to contact her genitalia. His foretarsi then grasped the sides of her
propodeum or first gastral segment and the pair remained still but coupled for 27 sec. The
two then separated, the female flew away and the male followed her for a distance of
1.0 m.
Females were observed from 23 July to 19 August. They flew around the base of the
monument, landed frequently and periodically walked inside of the 2.5-3.7 cm-wide
crevice near the bottom of the stone. They continued to wing flick vertically as they
entered the opening. After staying within for 1-18 min, such a wasp exited, paused
momentarily and flew away for several minutes, evidently to hunt for prey spiders or
obtain nectar from the flowers of D. carota. Some females investigated the entire width
of this basal crevice, possibly for use as a future nesting site. Such wasps either wing
flicked or held the wings flat on the dorsum during these exploratory walks. Other
females landed, examined the crevice and flew away without entering, perhaps a form of
localization or orientation to the monument.
Females were observed searching for prey spiders among leaf litter and overgrown
vegetation bordering a gravelly road leading through the cemetery. Four wasps were seen
between 1142 and 1618 h, transporting paralyzed spiders across a lawn and toward the
monument described above. Each wasp grasped the spider with the mandibles by a palpus
or chelicera and walked backwards on the ground. At intervals, some of the females
paused, released the grasp of the spider, cleaned their antennae with the strigilis of the
forelegs, rubbed the hindlegs together, rubbed them over the end ofthe abdomen, grasped
the spider as described and resumed transport. Manipulation of the prey within the crevice
at the base of the monument could not be observed because of the narrow confines and
darkness within the opening. Some females appeared periodically inside of the orifice
several minutes after entering with prey and began raking in loosened soil and debris,
using the forelegs alternately. Such wasps also used the mandibles to pull in pebbles,
twigs and grass blades which comprised final components of the fill.
Seven cells were located in loosened soil, powdered mortar and debris inside of the
crevice at the base of the monument. The soil, mortar and debris had evidently
accumulated there due to weathering, wind action and human activities such as grass
mowing. The cells comprised conical or concave depressions, 2.0-2.5 cm deep and
3.5-4.5 cm in diameter at the top edge (It was necessary to use a flashlight and a 30
cm-long forceps in order to obtain cell dimensions and remove prey from the depres
sions). Depressions containing paralyzed spiders were located as close together as 4 cm
and as far apart as 21 cm. It is not known whether cells in close proximity were made by
the same wasp or by two or more females. After oviposition, the depression was filled
with soil and debris almost to the top of the crevice. The paralyzed spider was positioned
inside of the depression, ventral side upward, and the extent of the paralysis appeared to
be permanent. The wasp's egg, 0.3-0.4 cm long, had been affixed laterally to the base
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of the spider's abdomen. Four such eggs had been attached to the left and three to the right
sides of the abdomens. The seven spiders, all Lycosidae, were identified as follows:
Lycosa helluo Walckenaer, three subadult, two adult <i'; Lycosa rabida Walckenaer, two
subadult <i'. They weighed (wet) 179-501 mg (x 302).
DISCUSSION
TachypompilusJerrugineus is a wide ranging species with several erythritic and melanic
color forms in the United States and Mexico (Evans 1950, 1966). T. Jerrugineus
nigrescens is a melanic form that inhabits the northeastern U.S. This form has only a
single flight period annually in midsummer; in the southern states the nominate
subspecies flies during a several months' period and probably has two or more generations
per year. Nothing reported herein delineates any difference in nesting behavior between
T. Jerrugineus nigrescens and the nominate subspecies; thus subspecific designations
appear to have no biological validity. The species has the unusual habit of nesting in,
under and around buildings, rock piles, stone walls and crevices (Rau and Rau 1918,
Strandtmann 1953, Evans and Yoshimoto 1962). Nesting in such sheltered situations is
seemingly related to the construction and use of a simple concavity or depression as a
nest. (Most genera of Pompilidae build a tubular subterranean burrow or mud nest or nest
inside of a plant or wooden structure, e.g., trap-nest [Evans and Yoshimoto 1962,
Krombein 1967].)
The conical or concave depression is dug following prey capture and its construction
involves use of the mandibles and forelegs for soil removal and abdomen for smoothing
the inside of the cavity (Strandtmann 1953). The foretarsus of T. Jerrugineus contains a
lateral series of long rake-spines which are used during soil removal (Evans 1950).
Although the front of the female's head is distinctly tuberculate above the antennal bases
(Evans 1950), no digging or closing function has been attributed to these structures.
Prey transport, during which the wasp grasps the spider's palpus or chelicera and walks
backward on the ground, is a highly unusual method among the Pompilidae and may
characterize all species of Tachypompilus (see Rau 1922, Evans and Yoshimoto 1962).
Oviposition, during which the wasp positions itself beneath the spider, as figured and
described by Strandtmann (1953) for T. Jerrugineus, is characteristic behavior not only for
species of Tachypompilus but also for other genera of Pompilidae. I have observed
Anoplius spp. positioned so during oviposition when exposed within their cells. The use
of the forelegs and abdomen during nest closure is customary behavior in many species
of spider wasps, but the placement of debris on the fill, using the mandibles, as seen in
T. Jerrugineus. is associated only with certain genera of pompilids, e.g., Ammosphex.
Poeci/opompilus, Episyron (Bugbee 1939, Evans and Yoshimoto 1962, Kurczewski
1981, Kurczewski and Spofford 1986). The placement of the paralyzed spider irr the cell
in a ventral side up position, as noted in T. Jerrugineus. is not unique and has been
reported for other species of Pompilidae (Evans and Yoshimoto 1962, Kurczewski and
Spofford 1986, Kurczewski, et al. 1987). The affixation site of the egg of T. Jerrugineus,
i.e., laterally on the base of the spider's abdomen, appears to represent genus-typical
behavior (Strandtmann 1953, Evans and Yoshimoto 1962).
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SYSTEMATICS, ECOLOGY AND HOST ASSOCIATIONS OF
NAIADACARUS (ACARI: ACARIDAE) IN THE
GREAT LAKES REGION
Barry M. OConnor l
ABSTRACT
Naiadacarus arboricola. Fashing, is reported from adults collected from water-filled
treeholes and deutonymphs phoretic on Mallota species, Eristalis bardus and Somula
decora (Diptera: Syrphidae) from Michigan, Illinois, and New York. Naiadacarus
lashingi, new species, is described from deutonymphs phoretic on Brachypalpus oarus
and seven other species of Syrphidae from Michigan, New York and New Jersey.
Naiadacarus mydophilus, new species, is described from deutonymphs phoretic on
Brachypalpus oarus from Michigan. Based upon known biologies of host insects and
other mite species which utilize these hosts, it is hypothesized that N. lashingi and N.
mydophilus may inhabit wet decaying wood andior moist treeholes rather than water-filled
treeholes. Naiadacarus is hypothesized to be closely related to the genera Schwiebea,
Histiogaster and Thyreophagus. The subfamily name Naiadacarinae is placed in synon
ymy with Rhizoglyphinae.

The genus Naiadacarus was proposed by Fashing (1974) for two new species of acarid
mites, N. arboricola and N. oregonensis, collected from water-filled treeholes in North
America. Fashing (1975) reported that N. arboricola feeds by skeletonizing decaying
leaves in the treeholes, and deutonymphs disperse via phoresy on syrphid flies of the
genus Mallota. During studies of the astigmatid mite fauna of the Huron Mountains in
northern Michigan, specimens representing two species of Naiadacarus were collected,
N. arboricola Fashing, and a new species which is described below. Additional
specimens of these and a second new species, removed from syrphid flies in the
collections of the University of Michigan Museum of Zoology (UMMZ) , are reported
which extend the known geographic and host ranges of the genus. This additional
information allows new hypotheses to be developed concerning the phylogenetic
relationships of Naiadacarus and its historical ecology.
METHODS AND MATERIALS
Mites were collected from microhabitats and insects on the property of the Huron
Mountain Club as described in OConnor and Houck (1989). Specimens of Naiadacarus
were recovered from water-filled treeholes and from two species of field-collected
Syrphidae, Brachypalpus oarus (Walker) and Chalcosyrphus (Xylotomima) vecors (Osten
Sacken). In order to determine if other fly taxa could serve as phoretic hosts, 5100
specimens, representing 64 genera and 231 species of Syrphidae in the collections of the

lMuseum of Zoology and Department of Biology, The University of Michigan, Ann Arbor,
Michigan 48109-1079
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UMMZ were examined for mites. Selected examples of other wood-breeding Diptera
were also examined. These flies were primarily from Michigan localities, with a few from
other North American sites. In addition, specimens of N. arboricola, previously removed
from dipteran hosts in the Cornell University Insect Collection, Ithaca, New York, were
also examined.
In the following descriptions and table, all measurements are given in micrometers
(fLm) and are given as holotype, mean (range) of 10 individuals from the type-locality for
new taxa and mean (range) of 10 individuals from Ann Arbor, Michigan, for N.
arboricola.
Institutions serving as depositories for mite and/or host specimens are abbreviated as
follows: University of Michigan Museum of Zoology, Ann Arbor, Michigan (UMMZ);
U.S. National Museum of Natural History, Washington (USNM); Field Museum of
Natural History, Chicago (FMNH); The Acarology Laboratory, The Ohio State Univer
sity, Columbus (OSU); Cornell University Insect Collection, Ithaca (CUIC); Canadian
National Collection, Ottawa (CNC); British Museum (Natural History), London
(BMNH); L'Institut Royal des Sciences Naturelles, Brussels (IRSNB); Hungarian Natural
History Museum, Budapest (HNHM).
SPECIES ACCOUNTS
Naiadacarus arboricola Fashing

Fashing (1974) reported this species from water-filled treeholes in Kansas, Michigan,
Minnesota, Pennsylvania, Virginia and Arkansas. Deutonymphs were originally reported
from the syrphid flies, Mallota posticata (F.) and M. bautias (Walker) from Kansas, New
York and Illinois. No additional distributional or host information on this species has been
subsequently published. Specimens from the following hosts and localities are housed in
the UMMZ collection (slides and fluid specimens bear the collection numbers indicated).
Feeding stages (adults and non-deutonymphal immature instars) from water-filled
treeholes as follows: MICHIGAN: Marquette Co., Huron Mountain Club (T51N, R28W,
sect 4, SE 114), 15 August 1987, B.M. OConnor (BMOC #87-0815-14), unidentified
tree; Marquette Co., Huron Mountain Club (T52N, R28W, sect 30, SE 114), 17 August
1987, B.M. OConnor (BMOC #87-0817-7), Acer saccharum; Washtenaw Co.,
Pinckney State Recreation Area, 10 June 1981, B.M. OConnor (BMOC #81-0610-3),
Quercus sp.; ILLINOIS: Franklin Co., Wayne Fitzgerrell State Park, 24 October 1982,
B.M. OConnor (BMOC #82-1024-14), unidentified tree; NEW YORK: Chautauqua
Co., Westfield, 8 October 1981, B.M. OConnor (BMOC #81-1008-20), unidentified
tree; Broome Co., Greenwood County Park, 19 August 1980, B.M. OConnor (BMOC
#80-0821-4), Fagus grandifolia; Tompkins Co., Brooktondale, 25 April 1979, B.M.
OConnor (BMOC #79-0425-4), unidentified tree; Tompkins Co., Buttermilk Falls
State Park, 4 May 1980, B.M. OConnor (BMOC #80-0504-2), unidentified tree;
Tompkins Co., Ringwood Preserve, 3 July 1979, B.M. OConnor (BMOC #79-0703-1),
Fagus grandifolia; Tompkins Co., Ringwood Preserve, 13 August 1979, B.M. OConnor
(BMOC #79-0813-2), unidentified tree; Tompkins Co., Michigan Hollow, 4 July 1979,
B.M. OConnor (BMOC #79-0704-1), Fagus grandifolia.
Deutonymphs have been recovered from the following hosts (all Diptera: Syrphidae,
housed in UMMZ unless otherwise indicated and bearing voucher labels stating, "Mites
removed, B.M. OConnor" and the collection number):
From Mallotaposticata (Fabricius); MICHIGAN: Washtenaw Co., Ann Arbor, 21 June
1927, N.K. Bigelow (BMOC #89-0113-37) (24 deutonymphs); Washtenaw Co., Ann
Arbor, 19 June 1927, N.K. Bigelow (BMOC #89-0113-38) (9 deutonymphs); Gratiot
Co., 7 June 1941, R.R. Dreisbach (BMOC #89-0113-40) (26 deutonymphs); Oakland
Co., 30 May 1929, A.W. Andrews (BMOC #89-0113-41) (1 deutonymph); NEW
JERSEY: Mercer Co., Trenton, 13 June 1908 (BMOC #89-0113-39) (111 deuto
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nymphs); NEW YORK: Tompkins Co., Ithaca, Six-mile creek, 16 July 1937, P.P. Babiy
(BMOC #79-0131-2) (host in Cornell University Insect Collection (curC» (42
deutonymphs). Of a total of 27 individuals of this host species in UMMZ, N. arboricola
was found on 0 of 14 males and 5 of 13 females, giving an infestation rate of 0% on males
and 38% on females.
From Mallota bautias (Walker); MICHIGAN: Washtenaw Co., Ann Arbor, 27 May
1927, N.K. Bigelow (BMOC #89-0113-33) (2 deutonymphs); Schoolcraft Co.,
Floodwoods, 14 July 1915, J .S. Rogers (BMOC #89-0113-34) (2 deutonymphs); NEW
YORK: Tompkins Co., Ithaca, 31 May 1957, J.G. Franclemont (BMOC #79-0131-1)
(host in curC) (l4deutonymphs); MISSOURI: Knox Co., near Knox City, 19 May 1987,
M. Arduser (BMOC #89-0113-36) (3 deutonymphs). Of a total of 53 individuals of this
host species in UMMZ, N. arboricola was found on 0 of 39 males and 3 of 14 females,
giving an infestation rate of 0% on males and 21 % on females.
From Eristalis bardus (Say); MICHIGAN: Washtenaw Co., Ann Arbor, 3 June 1974,
H.D. Cameron (BMOC #89-0113-31) (3 deutonymphs). Of a total of 60 individuals of
this host species in UMMZ, N. arboricola was found on 0 of 39 males and I of 21
females, giving an infestation rate of 0% on males and 5% on females.
From SomuLa decora Macquart; NEW YORK: Tompkins Co., Town of Dryden,
Ringwood Road, 26 June 1972, G.R. Mullen (BMOC #89-0113-43) (4 deutonymphs).
This specimen also harbored N. fashingi n. sp. as did other specimens of S. decora (see
page 88). Of a total of 31 individuals of this host species in UMMZ, N. arboricoLa was
found on 0 of 16 males and 1 of 15 females, giving an infestation rate of 0% on males and
7% on females.
Diagnosis: Naiadacarus arboricoLa deutonymphs differ from the two species de
scribed below in the larger body size, generally greater lengths of legs, pretarsi and
sensory structures (see Table I), much greater length of the distal palpal seta which is
always greater than the combined length of subcapitular and palpal remnants (Fig. 7), the
form of the dorsal ornamentation, and the invariant presence of solenidion (T on genu III.
Fashing (1974) noted variation in the form of setae cx IV in this species. In the specimens
examined here, these setae were distally filiform with a strongly expanded basal region
(Fig. 10). In a single specimen, a unilateral variant was observed which was more
conoidal in form, having the expanded base more elongate and lacking the flagellar distal
portion. Other variation noted in the present specimens included the presence of a very
tiny second solenidion (T" on genu I in approximately one-quarter of the specimens
examined. Variation in the form and length of propodosomal setae vi was also observed.
Most specimens have these setae short and spine-like, as in the other species noted below.
In several specimens, however, they were much longer and filiform (one also had an extra
vi seta). Alveoli of the absent setae ve were visible in a number of specimens of N.
arboricola but not in the other species.
Bpecimen Deposition: Voucher specimens of N. arboricola from the above collec
tions are deposited in the UMMZ and cure.
Naiadacarus fashingi OConnor, new species

This species is known only from the deutonymph.
Deutonymph. Body broadly ovoid, widest in sejugal region; idiosomallength 209,
215 (178-238), width 156, 156 (130-176). Gnathosoma (Fig. 8) consisting of relatively
elongate subcapitular remnant and very short, rounded palps bearing paJpaI solenidia (w)
apically and filiform dorsal palpaJ setae (dm) dorsolaterally. Supracoxal setae of palps (elc
p) absent from subcapitular remnant, their positions marked by refractile spots. Positions
of other gnathosomal setae present in non-deutonymphal stages of other astigmatid mites
(ventral subcapitulars, ventral palpal tibials and dorsal palpal tarsals) also marked by
refractile spots.
.
Dorsum (Fig. 1). Propodosoma and hysterosoma each covered by heavily punctate
sclerite. Internal vertical setae (vi) short, positioned slightly anterior to apex of
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Table L Comparative measurements of deutonymphs of Naiadacarus species. Measurements given as holotype,
10). (- = structure absent; b ~ structure
mean (range) for new species and mean (range) for N. arboricola (N
mean value significantly different from others (ANOVA, followed by Tulcey HSD test, p < .05»
broken; •
N. Jashingi

gnathosoma
gnathosomal solenidion
pa1p supra-coxal seta
palp tibial seta (dm)

1922(19-30)
43 44(37-51)

cx[

N. mydophilus

N. arboricola

18 19(16-23)'
35 38(35-42)'
3 3(2-4)
78(6-10)

23(19-26)
47(42-50)
3(3-4)
24(19-30)'

15 19(13-26)
16 1702-25)
34(3-5)'
16 15(10-19)
12 14(12-17)

15
15
12
15
15

32(22-41)'
28(21-31)'
15(12-18)'
24(21-28)'
15(11-18)

55(4-6)
44(3-6)
10 10(9-15)
10 11(10-\3)
45(4-5)
45(4-5)
10 11(8-16)
87(6-9)
65(4-7)
89(6-11)
910(7-14)
10 9(7-12)
99(7-11)'
98(6-10)
10 10(7-11)
44 46(34-58)'

5 5(4-6)
55(4-6)
99(7-11)
98(7-10)'
55(3-6)
55(3-5)
10 II (10-12)
66(6-7)'
b 5(3-5)'
88(5-10)
10 10(8-11)
10 10(9-11)
77(5-8)'
8 8(7-9)
10 10(9-12)
3031(24-36)'

10(5-24)'
5(4-6)
17(13-20)'
11(9-13)
5(4-6)
6(4-6)'
17(12-21)'
8(6-10)
6(5-7)
13(10-14)'
11(8-14)
14(11-17)'
12(10-15)'
9(5-11)
16(13-19)'
54(43-65)'

pR 1

123 132(103-147)
5255(45-60)
15 17(12-20)
21 21(19-25)
9 10(9-12)'
12 13(11-14)
5 6(5-7)
110 105(70-136)
27 30(23-37)
3336(31-39)
12 14(9-15)
35 41(35-48)'
41 42(37-47)
24 23(21-26)
23 24(22-26)'
65 71 (62-81)
8 10(8-12)
12 15(12-16)
1620(16-23)
78(7-8)
9 11(9-14)'
48 45(30-57)
42 43(30-50)'

100 104(88-118)'
40 44(37-49)'
14 16(15-19)
18 18(16-21)'
98(7-9)'
13 12(10-13)
55(4-6)
73 74(66-84)'
24 25(23-27)'
35 33(27-38)
1413(11-15)
33 33(28-39)*
31 33(27-40)'
2221(15-24)
2021(14-26)'
6266(65-74)
9 10(8-13)
14 14(13-17)
20 19(16-21)
88(8-9)
99(7-10)'
33 33(27-43)'
3432(28-34)'

136(124-145)
51(47-54)
23(21-26)'
23(22-26)
7(6-8)'
12(11-14)
5(4-6)
92(71-103)
33(29-37)
48(39-55)'
13(10-18)
48(43-53)*
45(39-50)
27(23-31)'
30(26-34)'
92(66-103)'
13(11-16)'
18(14-21)'
24(17-30)'
11(9-11)'
13(10-15)*
46(37-54)
61(54-69)'

leg II'

107 11(91-127)'

8993(79-102)'

125(113-134)*

cull
cxW
ga
gp

vi
sci

see
sex
dl

I,
h
sh
d2
12
d,
13
d.
I.
d,
[,

leg I'
lal1ms I
empodium I
"'I

"'2
"'3
e
dl

eI
JI
wa I
ral
la I
pi
q1

<1>1
gTi
hT

(J'I
cG I
mGI
vF I

99(7-10)

15(12-20)
15(13-17)
10(8-12)'
14(10-17)
13(11-15)
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Table 1 continued

tarsus II
empodium II
wlI
boll

dI!
ell
fI!
wa I!
ra II
la I!

pI!
qI!
.pI!
gT II
hT II
all
cGll
mG II
vF II
pR II
leg Ill'
tarsus III
empodium II

dIII
eIlI
fIII

wIlI
rill
sIll

pm
qIlI
.pIlI
kTm

a III
sRIlI
leg IVl
tarsus IV
empodium lY

dlY
elV
flV

wlY
rlV
slV

plY
qlY
.plY
kTIV
wFIV

N·fashingi

N. mydophilus

N. arboricoJa

41 45(40-48)
16 16(13-19)
21 21(19-24)
29 27(23-32)
7076(61-87)
23 26(18-34)'
30 34(29-42)
913(9-15)
37 39(30-43)'
36 39(29-45)
20 21(18-24)
22 24(20-27)'
43 45(36-54)
79(7-10)
19 19(15-22)
10 11(6-13)
57(5-8)
99(8-11)
55 55(44-64)'

39 38(31-42)'
15 16(13-18)
21 22(20-24)
22 24(22-27)'
6771(65-90)
21 22(19-24)'
28 30(27-35)
14 14(12-18)
3231(25-34)'
3031(26-33)'
1720(17-22)
21 20(17-24)'
46 46(38-50)
89(8-10)
15 16(13-19)'
II 9(5-11)
77(6-8)
7 S(7-Il)
47 49(45-55)'

45(42-48)
22(19-24)'
21(19-23)
28(24-32)
85(76-91)'
33(26-36)'
43(36-50)'
12(9-13)
43(38-49)'
41(31-46)
25(20-28)'
27(21-31)'
67(59-73)'
11(9-13)'
20(lS-23)
14(10-1S)'
9(8-11)'
12(10-13)'
74(65-86)'

51 53(44-58)'
7681(69-93)'
32 35(30-39)'
1l416(13-19)
8792(76-106)
26 28(23-34)
33 41(33-52)
38 39(35-43)
27 28(23-33)
19 17(13-19)
16 15(10-17)'
26 25(23-38)'
47 45(33-53)
17 18(15-21)
4(3-4)2
38 40(27-45)'

45 44(38-48)'
68 72(65-78)'
31 31(30-33)'
14 15(14-17)
6985(69-109)
23 23(19-28)'
31 31(26-37)'
35 34(26-41)'
2226(18-40)
19 18(15-21)
15 12(11-15)'
22 22(18-25)'
37 37(32-40)'
16 17(16-20)
28 30(26-33)'

73(62-79)'
99(86-104)'
40(36-43)'
23(21-24)'
123(106-137)'
29(24-34)
44(36-55)
39(34-43)
29(23-31)
22(19-25)'
19(15-23)'
29(26-32)'
48(40-52)
18(16-20)
6(3-7)
61(51-68)'

70 79(70-87)
35 37(36-39)
15 15(13-17)
101 110(91-122)'
2423(17-28)'
68 68(64-81)
35 37(29-45)
25 23(18-27)
18 19(16-23)
11 9(6-13)
2521(16-26)'
66(5-8)
16 17(15-20)
25 23(19-25)'

100(87-106)'
44(3S-46)'
22(20-23)*
131(101-142)'
28(23-32)
80(60-89)'
38(30-45)
26(23-28)'
23(20-27)'
17(14-20)'
28(22-33)
8(7-11)'
17(16-21)
48(43-57)'

76 81 (76-92)
35 39(34-46)
16 17(12-20)
b 95 (79-109)'
2628(19-34)
70 70(55-80)
37 37(34-45)
20 24(20-26)
19 19(16-24)
14 12(9-15)
25 26(18-37)
77(5-9)
18 16(15-21)
26 29(22-36)'

'Legs measured from base of femur to tip of tarsus.
2S olenidion variably present; mean and range given for specimens with solenidion present.
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Figure 1. Naiadacarus fashingi n. sp., deutonymph, dorsum.

propodosomal scIerite; external vertical setae (ve) absent; internal scapular setae (sci)
distinctly posterior and medial to external scapulars (see); supracoxal setae of legs I (sex)
relatively short and filiform, positioned on thin scIerites above legs 1. Sejugal furrow well
developed. Hysterosoma with 11 pairs of simple, filiform setae on sclerite (d 1- S ,ll-5,h),
setae ls much longer than others. Opisthosomal gland openings (gla) between setae I[ and
I2 . Three pairs of cupules observed: ia between setae [1 and h, im not observed, ip ventral,
lateral to posterior edge of trochanters IV, ih ventral, lateral to posterior portion of
attachment organ.
Venter (Fig. 2). Coxal fields sclerotized, coxal fields IV more heavily sclerotized in
anterior half. Anterior apodemes of coxal fields I fused forming sternum. Anterior
apodemes of coxal fields II curved medially. Posterior apodemes of coxal fields II broad,
curved medially and ending near apices of anterior apodemes II. Anterior apodemes of
coxal fields III fused with each other and anterior apodemes of coxal fields IV. Posterior
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2
Figure 2. Naiadacarus fashingi n. sp., deutonymph. venter.

medial apodeme well developed, extending from anterior apodemes IV almost to genital
opening. Posterior apodemes IV short, transverse, positioned directly anterior to
attachment organ. Dorsal hysterosomal scIerite separated from ventral surface by a
distinct suture on each side; lateral margins of ventral surface scIerotized. Subhumeral
setae (sh) short, filiform, positioned on ventral surface between legs II-III, adjacent to
sutures separating dorsal scIerite from venter. Setae of coxal fields I and III filiform. Setae
of coxal fields IV in the form of small conoids. Genital region in posterior portion of coxal
fields IV (Fig. 11); opening elongate, ovoid, with two pairs of genital papillae within
genital atrium; papillae relatively large, two segmented, with rounded apices. Anterior
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genital setae (ga) filiform, positioned at junctions of anterior coxal apodemes IV and
posterior median apodeme; posterior genital setae (gp) laterad of genital opening.
Attachment organ posterior to coxal fields. Anterior suckers round, median suckers
slightly larger, consisting of large sclerotized margins surrounding paired vestigial
alveoli. Pair of small refractile spots anterolateral to median suckers. Lateral conoidal
setae of attachment organ situated slightly posterior to a line joining centers of median
suckers; posterior conoidal setae posterior to median suckers and slightly more medial.
Anterior and posterior lateral and posterior median cuticular suckers well developed.
Anus positioned between anterior suckers.
Legs (Figs. 3-6). Legs elongate, all segments free. Trochanters I-III each with filiform
seta (pR, sR). Femoral setation 1-1-0-1; setae vF I-II and wF IV filiform, smooth. Genual
setation 2-2-0-0; setae mG and cG I-II somewhat spine-like, seta nG III absent. Tibial
I-II and kT III-IV spine-like. Tarsal setation 8-9-8-8;
setation 2-2-1-1; setae hT and
tarsus I with 5 thinly foliate setae (ra, la, p, q, andj), seta d elongate and filiform, seta
e spoon-shaped, seta wa filiform to somewhat spine-like, setae aa and ba absent; tarsus
11 similar to tarsus I except seta ba present and filiform and seta e with much smaller
spoon-shaped apex. Tarsus III with all 8 setae (w,r.s,p.q,e.f,d) smooth, setae except d,r
and s slightly flattened apically. Tarsus IV similar to tarsus III except only setae p and q
slightly flattened, seta w larger, thicker and distinctly barbed, and setae d and I longer.
Solenidia consisting of following: 001 on tarsi I-II cylindrical, with rounded apices; 003 on
tarsus I shorter than 001> with bulbous apex, positioned directly adjacent to 001;002 oftarsus
1 thin, expanding slightly apically, positioned somewhat more basal and posterior to other
solenidia; <I> of tibiae I-II-III elongate, tapering, <I> IV short and stout; u of genu I
elongate, tapering slightly, u of genu II shorter, cylindrical, u of genu III variably
present, when absent, position marked by refractile spot. Famulus E of tarsus I short,
pointed, between solenidia 001 and 003' Setal and solenidial anomalies were noted on
several specimens: several specimens bore a second very short solenidion u" on each
genu I; one of these specimens also bore a filiform dorsal seta (d) on one genu I. All
pretarsi consisting of hooked empodial claws arising from tarsal apices, short paired
condylophores visible within tarsal apices.
Etymology: This species is named for Dr. Norman Fa~hing, whose excellent studies
on the morphology and ecology of Naiadacarus have made this genus one of the best
known taxa in the Acaridae.
Material Examined: Holotype and 14 paratype deutonymphs from Brachypalpus
oarus (Walker) (Diptera: Syrphidae): USA, Michigan, Marquette Co., Huron Mountain
Club; 26 June 1986; B.M. OConnor (BMOC #86-0626-33). Host fly deposited in
UMMZ, labelled "Mites removed, B.M. OConnor #86-0626-33." This host also
harbored 1 deutonymph of Histiogaster cyclopis Woodring, 2 deutonymphs of an
undescribed species of Schwiebea (family Acaridae), and 4 deutonymphs of an unde
scribed species of Bonomoia (family Histiostomatidae).
An additional 268 p
tonymphs from the following Michigan hosts (all hosts
belong to the family Sy
and are deposited in UMMZ with voucher numbers and
labels as above): fromB. oarus: Kalkaska Co., 26 May 1957, R. & K. Dreisbach (BMOC
#89-0113-3) (9 deutonymphs) (this host also harbored 1 deutonymph of an undescribed
Schwiebea species and 1 deutonymph of an undescribed Divilia species, family Hemis
arcoptidae); Emmet Co., 27 May 1960, R. & K. Dreisbach (BMOC #89-0113-4) (18
deutonymphs) (this host also harbored 1 deutonymph of an undescribed Schwiebea
species). All three infested flies were females. An additional 11 specimens of B. oarus
examined did not carry N. lashingi although 3 carried Naiadacarus mydophilus n. sp. (see
below). Of a total of 14 individuals of this host species in UMMZ, N. lashingi was found
on 0 of 5 males and 3 of 9 females, giving an infestation rate of 0% on males and 33%
on females.
From Chalcosyrphus (Xylotomima) vecors (Osten Sacken): Marquette Co., Huron
Mountain Club, 27 June 1986, B.M. OConnor (BMOC #86-0627-24) (3 deutonymphs)
(this host also harbored 1 deutonymph of an undescribed Bonomoia species and 20
deutonymphs representing 4 undescribed species of Schwiebea); Chippewa Co., 25 June
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Figures 3-6. Naiadacarusfashingi n. sp., deutonymph, legs in dorsal view. 3. Leg L 4. Leg II. 5.
Leg III. 6. Leg IV.

1960, R. & K. Dreisbach (BMOC #89-0113-12) (3 deutonymphs) (this host also
harbored 3 deutonymphs representing 2 undescribed species of Schwiebea, 1 deutony
of an undescribed Bonomoia species, and 3 deutonymphs of Dendrolaelaps sp.,
y
Digamasellidae); Ontonogan Co., 18 June 1960, R. & K. Dreisbach (BMOC #89
0113-13) (19 deuton
(this host also harbored 1 deutonymph of Dendrolaelaps
sp.); Kalkaska Co., 19 De 1949, R.R. Dreisbach (BMOC #89-0113-14) (1 deuto
nymph) (this host also harbored 1 deutonymph of an undescribed species of Schwiebea
and 1 deutonymph of an unidentified rhizoglyphine genus); Schoolcraft Co., 5 July 1947,
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R. R. Dreisbach (BMOC #89-0113-15) (1 deutonymph) (this host also harbored 1
deutonymph of an undescribed Schwiebea species and 1 deutonymph of Hormosianoetus
mallotae [FashingJ, family Histiostomatidae). Of a total of 15 individuals of this host
species in UMMZ, N. fashingi was found on 0 of 8 males and 5 of 7 females, giving an
infestation rate of 0% on males and 71 % on females.
From Somula decora Macquart: Saginaw Co., 13 June 1943, R.R. Dreisbach (BMOC
#89-0113-44) (2 deutonymphs) (this host also harbored 20 deutonymphs of Histio
gaster arborsignis Woodring); Cheboygan Co., University of Michigan Biological
Station, Indian Trail, 19 June 1985, J.T. Rotenberry (BMOC #89-0113-52) (9
deutonymphs) (this host also harbored 1 deutonymph of Dendrolaelaps sp.). Of a total of
31 individuals of this host species in UMMZ, N. fashingi was found on 0 of 16 males and
3 of 15 females (including the New York record noted below), giving an infestation rate
of 0% on males and 20% on females.
From Blera analis (Macquart): Livingston Co., E.S. George Reserve, 31 May 1982,
M. & A. O'Brien (BMOC #89-0113-21) (7 deutonymphs). Of a total of 12 individuals
of this host species in UMMZ, N. fashingi was found on 0 of 7 males and 1 of 5 females,
giving an infestation rate of 0% on males and 20% on females.
From Blera armillata hunteri (Curran): Keweenaw Co., Isle Royale, 15 July 1938, G.
Steyskal (BMOC #89-0113-22) (12 deutonymphs) (this host also harbored 2
deutonymphs of an undescribed Schwiebea species and 1 deutonymph of an undescribed
species of Histiostomatidae). The infested host was a female. No other specimens of this
host species were examined.
From Blera badia (Walker): Delta Co., 11 June 1960, R. & K. Dreisbach (BMOC
#89-0113-23) (15 deutonymphs) (this host also harbored 1 deutonymph of an
undescribed Bonomoia species). Of a total of 5 individuals of this host species in UMMZ,
N. fashingi was found on 0 of 1 males and 1 of 4 females, giving an infestation rate of
0% on males and 25% on females.
From Blera confusa Johnson: Keweenaw Co., Isle Royale, 14 July 1938, G. Steyskal
(BMOC #89-0113-24) (119 deutonymphs) (this host also harbored 1 deutonymph of an
undescribed Bonomoia species); Gogebic Co., 15 June 1960, R. & K. Dreisbach (BMOC
#89-0113-25) (27 deutonymphs); Chippewa Co., 25 June 1960, R. & K. Dreisbach
(BMOC #89-0113-26) (23 deutonymphs) (this host also harbored 5 deutonymphs of an
undescribed Schwiebea species, 2 deutonymphs of Histiogaster cyclopis, 1 deutonymph
of an undescribed Bonomoia species, and 1 deutonymph of Dendrolaelaps sp.). Of a total
of 9 individuals of this host species in UMMZ, N. fashingi was found on 0 of 4 males and
3 of 5 females, giving an infestation rate of 0% on males and 60% on females.
Two collections comprising 10 paratypes of N. fashingi were recovered from
non-Michigan hosts as follows: from a female Blera umbratilis (Williston); New Jersey,
Camden Co., Clementon, 2 May 1902 (BMOC #89-0113-27) (6 deutonymphs). No
other specimens of this host species were examined. From a female Somula decora; New
York, Tompkins Co., Town of Dryden, Ringwood Road, 26 June 1972, G.R. Mullen
(BMOC #89-0113-43) (4 deutonymphs) (this host also harbored 4 deutonymphs of
Naiadacarus arboricola).
Specimen Deposition: Ho1otype and paratypes in UMMZ; additional paratypes in
USNM, CNC, FMNH, OSU, CUIC, BMNH, IRSNB, HNHM, and in the collection of
Dr. Norman Fashing, College of William and Mary, Williamsburg.
Diagnosis: Deutonymphs of Naiadacarus fashingi differ from those of N. arboricola
and N. mydophilus, new species, in lacking the palpal supracoxal setae on the gnath
osomal remnant and having setae cxIV in the form of rounded conoids. In the other
species, the palpal supracoxal setae are present and setae cxIVare generally filiform with
expanded bases. Solenidion (J" on genu III is variably present in N. fashingi, while always
present in N. arboricola and always absent in N. mydophilus. Additionally, N. fashingi
differs from N. arboricola in the form of the dorsal ornamentation (dense punctations
in N. fashingi, irregular protuberances separated by sinuous grooves in N. arboricola),
and the distinctly barbed form of setae kT of tibia IV and w of tarsus IV (unbarbed in N.
arboricola) .
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Two characters exhibited marked intraspecific variation in N. fashingi. The size and
density of punctations on the dorsal sclerites varied considerably. This variation was most
noticeable in northern populations, while southern populations were generally invariant,
all individuals having small and dense punctations. The presence of solenidion (J' of genu
III varied within 11 of 16 populations where more than one individual was examined. In
the four southernmost populations (Saginaw and Livingston Counties, Michigan, Tomp
kins County, New York, and Camden County, New Jersey), the solenidion was invariably
present. In one population (Delta Co., Michigan), it was invariably absent. Variation in
the other populations ranged from 26-84% present. In the variable populations, presence
of the solenidion was generally correlated with body size, with larger individuals always
having the structure present.
Naiadacarus mydophilus OConnor, new species

This species is known only from the deutonymph.
Diagnosis: Deutonymph very similar to N. fashingi in body and leg form, sclerotiza
tion pattern, dorsal ornamentation and leg setation. Overall measurements averaging
generally smaller than N. fashingi (see Table 1), body length 177, 187 (170-208), width
134, 140 (128-155). Compared with N. fashingi, N. mydophilus retains the pal pal
supracoxal setae on the gnathosomal subcapitular remnant, these setae having the form of
small spines and almost contiguous bases (Fig. 9), the setae of coxal fields IV are filiform
rather than rounded conoids (Fig. 12), and solenidion (J' of genu III is invariably absent.
Etymology: The name mydophilus comes from the Greek mydos (= dampness) and
philios (= lover of).
Material Examined: Holotype and 207 paratype deutonymphs from Brachypalpus
oarus (Walker), Michigan, Washtenaw Co., Ann Arbor, 3rd Woods, 16 May 1922, T.H.
Hubbell (BMOC #89-0113-1).
An additional 171 paratypes from the same host species from the following Michigan
localities: Wayne Co., Detroit, 12 May 1907 (BMOC #89-0103-2) (2 deutonymphs)
(this host also harbored 25 deutonymphs of an undescribed Schwiebea species); Ros
common Co., 22 May 1954, R.R. Dreisbach (BMOC #89-0113'-5) (169 deutonymphs).
Of a total of 14 individuals of B. oarus in UMMZ, N. mydophilus was found on 2 of 5
males and 1 of 9 females, giving an infestation rate of 40% on males and 11 % on females.
Specimen Deposition: Holotype and paratypes in UMMZ. Other paratypes deposited
in institutions listed above for N. fashingi.
ECOLOGICAL ASSOCIATIONS OF NAiADACARUS FASHINGI
AND N. MYODPHILUS
Although the non-deutonymphal instars of N. fashingi and N. mydophilus have not yet
been collected, habitat associations of the syrphid flies upon which these species are
phoretic may suggest the natural habitat of the mites. Unlike the phoretic hosts of N.
arboricola. most hosts of N. fashingi and N. mydophilus are not associated with
water-filled treeholes. Larvae of Brachypalpus oarus, host to both new species, and those
of Chalcosyrphus species, the hosts having the highest rates of infestation with N.
jashingi, live in subcortical spaces and decaying wood (Tesky 1976, Maier 1982). Mite
deutonymphs presumably attach to female flies during oviposition, as evidenced by the
presence of mites on only females of most host species. The association of N. mydophilus
deutonymphs with male as well as female Brachypalpus oarus correlates with the
behavior of this fly species. Males of B. oarus defend mating territories around
oviposition sites (Maier 1982), where mites presumably attach to flies of either sex
landing on the substrate.
Additional evidence for the association of the new species with decaying wood comes
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Figures 7-9. Gnathosomas of Naiadacarus deutonymphs in dorsal view. 7. N. arboricola. 8. N.
fashing;. 9. N. mydophilus.
Figs. 10-12. Genital regions of Naiadacarus deutonymphs. 10. N. arboricola. II. N. fashingi. 12.
N. mydophilus.

from the other mite species co-occurring with them on the syrphid hosts. Although most
of the co-occurring species remain undescribed, known species in the genera Schwiebea,
Histiogaster, Ronomoia, and Dendrolaelaps are common inhabitants of decaying woody
substrates. In contrast, except for the one collection of both N. arboricola and N. fashingi
from a single individual Somula decora (BMOC #89-0113-43), no specimens of
species known to inhabit water-filled treeholes (e.g., Hormosianoetus mallotae, Histio
stoma spp.) co--occurred with N. fashingi or N. mydophilus, although they commonly
co-occurred with N. arboricola. A number of collections made in subcortical habitats in
the Huron Mountains in 1986 and 1987 failed to yield specimens of Naiadacarus.
However, these collections consisted of relatively dry materials from the upper surfaces
of fallen trees and did not contain larval Syrphidae. I suspect that additional collecting in
moister substrates such as the lower surfaces of fallen logs or tree falls in bogs or pond
margins may yield the actual habitat of the new species.
A second potential habitat for N. fashingi suggested by the biological associations of its
phoretic hosts is moist treeholes which do not continuously hold water. Species of Riera
and Somula are known to use this habitat type for larval development (Tesky 1976, Ferrar
1987). The collection of both Naiadacarus fashingi and N. arboricola deutonymphs from
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a single female of Somula decora is evidence that that individual fly had visited the
habitats of both mite species. Maier (1982) reported the co-occurrence of larvae of
Mallow posticata and Somula decora in a single treehole, which suggests that S. decora
females will visit wet treeholes. On the other hand, while observers have noted the habitat
of larval Somula decora as "moist detritus in treeholes" (Maier 1982) and "decaying
pocket in tulip tree" (Tesky 1976, citing Greene 1917), the larval habitat of Mallota
species is cited by the same authors as "wet." This suggests that the normal breeding
habitat of S. decora, and thus potentially N. fashingi, is not completely aquatic.
SYSTEMATIC POSITION OF THE GENUS NAIADACARUS
In describing the genus Naiadacarus, Fashing (1974) proposed the subfamily Naiada
carinae to accomodate only the new genus. Following prior revisions of the Acaridae
(Zakhvatkin 1941, Nesbitt 1945, Krantz 1960), Fashing recognized two other subfamilial
groupings in the family, Acarinae and Rhizoglyphinae. He indicated that Naiadacarus
was more closely related to the Rhizoglyphinae than to the Acarinae. The paraphyly of the
subfamily Acarinae in the sense of the above mentioned authors is apparent from the
plesiomorphic character states used to diagnose the group (graphically demonstrated in the
dendrogram of generic relationships in Nesbitt [1945]). The monophyly of the Rhizo
glyphinae, apparent from Nesbitt's (1945) dendrogram, was reiterated by Lombert et aL
(1982) in their study of the early derivative genus Cosmoglyphus. It is clear from the
character states mentioned by Fashing (1974) and others as well, that Naiadacarus shares
a common ancestry with the Rhizoglyphinae. However, in order to retain the subfamilial
name Naiadacarinae in a completely phylogenetic classification, it would be necessary to
demonstrate that Naiadacarus is the sister-group of the remaining Rhizoglyphinae. A
number of character states suggest that this is not the case and that Naiadacarus shares a
more recent common ancestry with certain genera within the Rhizoglyphinae than with the
group as a whole.
Fashing (1974) mentioned 4 character systems of the adult mites (not all unit
characters) shared among Naiadacarus and the Rhizoglyphinae: "well-defined sexual
dimorphism, reduction in the number of idiosomal setae, smooth dorsal setae which are
swollen at the base, and similar tarsal setation. " I will duscuss these character systems in
order.
Sexual dimorphism takes many forms in acarid genera and is "well-defined" in many
taxa, not all belonging to the Rhizoglyphinae. Two modifications of male Naiadacarus
are apparent. The presence of a large sclerite on the posterior opisthosoma of males is
shared among Naiadacarus and several genera of Rhizoglyphinae: Schwiebea, Histio
gaster and Thyreophagus (including Michaelopus). This sc1erotization is not present in
more basal rhizoglyphines such as Cosmoglyphus, Sancassania (including Caloglyphus)
and Rhizoglyphus. It is interesting to note that this sclerotization is present also in females
of N. oregonensis, but not N. arboricola. I regard the presence of the male sclerotization
as potentially synapomorphic for Naiadacarus, Schwiebea, Histiogaster and Thyreoph
agus.
Relative enlargement of leg III in males is a common phenomenon in the Rhizoglyph
inae although the homology of the condition in Naiadacarus with that in rhizoglyphines
is uncertain. If Cosmoglyphus is considered as the basal clade in the Rhizoglyphinae
(Nesbitt 1945, Lombert et at. 1982), then the male polymorphism involving leg III
(Woodring 1969) may ancestrally characterize the subfamily. However, such polymor
phism, documented in Cosmoglyphus, Sancassania, Rhizoglyphus, Schwiebea, Histio
gaster, and Thyreophagus, has not been reported in other rhizoglyphine genera such as
Acotyledon, Neoacotyledon, Neotropacarus, and Bromeliaglyphus, where only homeo
morph males are known. The situation in Naiadacarus is unique in that while leg III is
slightly enlarged in males of both known species, the empodial claw of pretarsus III is
slightly enlarged and apparently fused to the end of the tarsus only in N. oregonensis. This
condition recalls but is certainly not the same as the "heteromorphic" condition found in
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Cosmoglyphus and the other genera noted above. In the "heteromorphic" condition in
rhizoglyphine males, leg III is extremely thickened, the tarsus is very much foreshort
ened, has a reduced setation and a very large empodial claw. These legs are used to kill
rival males by impaling them from above (Woodring 1969, personal observations).
Naiadacarus legs III do not show these other modifications, and there is no evidence that
they are used for fighting. It seems possible that such a system of male combat might not
be functional in the aquatic environment in which these Naiadacarus species live. The
density of the medium might inhibit the force of the thrust of the modified legs, rendering
them useless as weapons. In such an environment, a reversal to a more ancestral condition
loss of the "heteromorphic" male morph) might be selectively favored.
Naiadacarus exhibits a strong reduction in dorsal setation in the non-deutonymphal
instars, having only 2 pairs of propodosomal setae (vi and see) and 7 pairs of dorsal
hysterosomal setae (h.l 2 ,d3,l3,d4 ,d5 and Is). A similar pattern is found in Sehwiebea,
Histiogaster, and Thyreophagus. Other rhizoglyphine genera generally retain the com
plete ancestral complement of 4 propodosomal pairs and 12 hysterosomal pairs. Fashing
(1974) noted the smooth form of the setae in Naiadaearus as similar to that in the
Rhizoglyphinae. This condition is a potential apomorphy for the entire Rhizoglyphinae as
most non-rhizoglyphine acarid taxa have barbed or pectinate dorsal setae.
The final character system mentioned by Fashing (1974) involves the leg setation. The
setation of Cosmoglyphus is similar to the presumed ancestral acarid condition,
suggesting that the modifications seen in Naiadaearus and other rhizoglyphine genera
evolved within the subfamily. Specifically, Naiadaearus shares the loss of seta aa on
tarsus I with Rhizoglyphus, Sehwiebea, Histiogaster, and Thyreophagus among others,
while Cosmoglyphus. Sancassania, Acotyledon and others retain the seta. In the same
group of genera which has lost aa, tarsal setae ba I-II are modified in form and position,
being spine-like and positioned more basally, adjacent to solenidion WI> or absent.
Cosmoglyphus, Saneassania, and Aeotyledon retain the ancestral thin foml and more
apical position of these setae.
Two characters of the deutonymphs of Naiadaearus, not mentioned by Fashing (1974),
show a similar pattern of distribution among taxa. Deutonymphs of Naiadaearus,
Sehwiebea, Histiogaster, Thyreophagus, and some additional genera whose adults are
unknown, share the loss of the external vertical setae (ve). These setae are retained in
deutonymphs of Rhizoglyphus, Saneassania and Cosmoglyphus among others. Naiadac
arus deutonymphs and adults lack seta nO on genu III. This seta is
in all
deutonymphs of Sehwiebea and Thyreophagus which I have examined, although it is
present in some described Schwiebea adults and all stages in most species in the other
rhizoglyphine genera.
The simplest conclusion from these data is that Naiadaearus shares a common ancestor
with the genera Sehwiebea, Thyreophagus and Histiogaster. This clade is characterized
by the presence of a posterior opisthosomal sclerite in the male, the loss of 7 homologoli.s
pairs of dorsal setae in the adults and the loss of the external vertical setae in the
deutonymph. This clade in turn is related to Rhizoglyphus. sharing the loss of tarsal seta
aa I and the modification of setae ba I-II in the non-deutonymphal instars. Sancassania
and Cosmoglyphus represent even more basal rhizoglyphine lineages. The exact position
of Naiadaearus with respect to Schwiebea, Thyreophagus and Histiogaster must await
further revisionary work with these and other genera.
HISTORICAL ECOLOGY OF NAIADACARUS
The genus Naiadaearus is unusual among the more derived rhizoglyphine genera in that
phoretic associations are restricted to a single lineage of host insects, the subfamily
Melesiinae of the family Syrphidae. Phoretic deutonymphs of Naiadaearus lashingi have
been collected from 8 species of syrphid flies: Braehypalpus oarus, Chalcosyrphus
veeors, Somula decora and five species of Blera. These fly species belong to the closely
related tribes Xylotini (Braehypalpus, Chalcosyrphus) and Melesiini (Somula,Blera)
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(sensu Hippa 1978). Naiadacarus arboricola is associated with 3 species of the tribe
Eristalini (Mallota bautias, M. posticata and Eristalis bardus) and one species of
Melesiini (Somula decora), although the low incidence on the latter two species may
indicate only accidental associations. Naiadacarus mydophilus is known only from
associations with Brachypalpus oarus, and phoretic associations of N. oregonensis remain
unknown. This pattern of association might suggest a historical (cospeciational) associ
ation between Naiadacarus and a lineage of Syrphidae within the subfamily Milesiinae.
However, two observations suggest otherwise. First, Naiadacarus is known only from the
Nearctic region, while the host groups are widely distributed. Second, while the
associations between Naiadacarus species and most of the host species reported above
certainly represent more than accidental occurrences (i.e., infestation rates up to 60%),
species closely related to known hosts have not been verified as hosts. Xylotini occurring
in the Great Lakes region which I examined without finding Naiadacarus included 62
specimens representing 5 species of Chalcosyrphus other than C. vecors, 178 individuals
of 8 species of Xylota and 2 individuals of Brachypalpoides. No species of Melesiini
outside the genera Blera and Somula yielded Naiadacarus. It should be noted that based
upon collection data from UMMZ specimens, the flight period for most of these species
in Michigan corresponds to the known dispersal period of Naiadacarus species,
eliminating different phenology as a potential reason why these species do not carry the
mites. Thus, a cospeciational hypothesis involving long term historical association
between Naiadacarus species and their syrphid hosts would require a great deal of
extinction to explain the present distribution of hosts. Similarly, the utilization of the same
host species by two species of Naiadacarus (i.e., Brachypalpus oarus by N. jashingi and
N. mydophilus, and Somula decora by N. jashingi and N. arboricola) is not compatible
with a purely cospeciational historical hypothesis.
A more likely explanation for the association between Naiadacarus species and their
dispersers lies in the nature of the ecological association between the mites and flies and
their microhabitat preferences. Naiadacarus arboricola is active only in water-filled
treeholes (Fashing 1975, 1976, 1979), the larval habitat of Mallota species (Fashing
1975, Tesky 1976, Maier 1982). Fashing (1976) pointed out that the dispersal period of
N. arboricola corresponds exactly with the breeding season of Mallota species (May
June, although some specimens in UMMZ were collected through mid-July), perhaps
suggesting some adaptation by the mites to the phenology of their phoretic hosts.
Collection dates for available S. decora suggest a flight period similar to that of Mallota
species, May through June, although one specimen was collected as late as 4 August. The
larval habitat of Eristalis bardus has not been described although some species of Eristalis
are known to use tree holes as larval habitats (Tesky 1976). (The collection of treehole
associated mites besides N. arboricola (i.e. Hormoisianoetus mal/otae, Histiostoma spp.)
from this host species strengthens the hypothesis that it breeds in wet treeholes.)
Similarly, although the exact microhabitat preferences of N. jashingi and N. mydophilus
are not known with certainty, the known phoretic hosts are associated with decaying wood
and moist tree holes. The timing of dispersal in these species is similar to that for N.
arboricola.
It is interesting to note that most of the phoretic hosts of Naiadacarus species are
mimics of Hymenoptera. Species of Blera and Brachypalpus mimic dark colored colle tid
and anthophorid bees; Mallota species and Eristalis bardus are Bombus mimics;
Chalcosyrphus vecors resembles certain black and red patterned Ichneumonidae, Sphe
cidae and Pompilidae, while Somula decora is a vespid mimic. Like many mimetic
Syrphidae, these species have flight seasons generally restricted to spring and early
summer, a period before the appearance of naive bird predators (Waldbauer and Sheldon
1971, Waldbauer and LaBerge 1985). Thus, the correlation between the dispersal period
of N. arboricola and the flight period of Mallota species noted by Fashing (1975) may be
a more general phenomenon involving all Naiadacarus species and their phoretic hosts
and may, in fact, be an ancestral characteristic for the genus.
The phylogenetic position of Naiadacarus proposed above is well correlated with this
historico-ecological scenario. Species in the related genera Schwiebea, Histiogaster and
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Thyreophagus live in decaying wood and peripheral habitats such as fungal fruiting bodies
(some Schwiebea also live in the soil). Species in these genera show little preference for
phoretic hosts, using many groups of Coleoptera, Diptera, Hymenoptera and Myriapoda.
If the ancestor of Naiadacarus adapted to relatively wet decaying wood, the potential
diversity of phoretic hosts would have been substantially reduced. At this point, the
association with Syrphidae may have become fixed.
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ANNOTATED RECORDS OF SPECIES OF PENTATOMOIDEA
(HEMIPTERA) COLLECTED AT LIGHTS
J. E. McPherson! and R. W. Sites 2
ABSTRACT
Records of specimens of Pentatomoidea collected at various light sources in Alabama,
Arizona, Florida, Georgia, Illinois, Louisiana, and Texas are presented. Of the 51 species
and subspecies reported, about 75% belong to the Pentatomidae.

Included in a monograph by the senior author on the Pentatomoidea of northeastern
North America (McPherson 1982) was a list of the species that had been collected at
lights, an interesting phenomenon because these insects are primarily diurnal. However,
the identity of a few of the species is uncertain because the list was based on the older
literature (e.g., Hart 1919, Blatchley 1926). Since that time, several major taxonomic
revisions have been published (e.g., McAtee and Malloch 1933, Froeschner 1960).
Additionally, the type of light involved and number of specimens qollected often were not
given, thereby making it difficult to evaluate whether or not this nocturnal activity is
normal. Nocturnal activity as defined here includes crepuscular activity.
A better understanding of the nocturnal activity of pentatomoids has economic
implications. Many of these bugs are either agricultural pests or predators (McPherson
1982), and knowledge of degree of attraction to various light sources could aid in the
, monitoring of population
development of improved pest management strategies
levels, attraction to bait stations).
Since 1982, we have collected many pentatomoid specimens at various night light
sources in Arizona, Illinois, and Texas. Additionally, many specimens with data on light
attraction are housed in the Southern Illinois University (SIU) and Texas Tech University
(TIU) Entomological Collections. Thus, the list presented here is a cumulation of
collection data since 1982 as well as data from museum specimens. We hope that this
information will encourage other investigators to update and expand this list with
additional records.
RESULTS AND DISCUSSION
Members of four of the five pentatomoid families occurring in North America (i.e.,
Scutelleridae, Thyreocoridae [
Corimelaenidae], Cydnidae, and Pentatomidae) were
collected at lights (Table 1). Of the 51 species and subspecies collected, 39, or about 75%,
belonged to the Pentatomidae. Several of the taxa were represented by only a single
specimen, suggesting that they may have been adventitious (i.e., only of chance
occurrence). However, several (i.e., Pangaeus bilineatus [Say], Acrosternum hilare

lDepartment of Zoology, Southern Illinois University, Carbondale. Illinois 62901-6501
2Department of Agronomy. Horticulture, and Entomology, Texas Tech University, Lubbock,
Texas 79409-2314
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Table I. List of Pentatomoidea collectedat lights.

Taxon
SCUTELLERIDAE
Pachycorinae
Homaemus parvulus (Germar)
H. proteus Still2
Stethaulax marmorata (Say)
CORIMELAENIDAE
Galgupha ovalis Hussey
CYDNIDAE
Cydninae
Cyrtomenus ciliatus
(Palisot de Beauvois)2
Melanaethus robustus Uhler
Pangaeus bilineatus (Say)

P. setosus Froeschner
P. tuberculipes Froeschner
Tominotus communis (Uhler)
T. unisetosus Froeschner
Sehirinae
Sehirus cinctus cinctus
(Palisot de Beauvois)
S. cinctus texensis Froeschner
PENTATOMIDAE
Pentatominae
Acrosternum hilare (Say)
Banasa calva (Say)
B. euchlora Scil
B. grisea Ruckes 2
B. packardi Stiil
B. subcarnea Van Duzee2
Brochymena cariosa Stlll
B. haedula StaF
B. parva Ruckes?2
Chlorochroa sayi (Scil)
Chlorocoris f/aviviridis Barber
C. hebetatus Distant2
Cosmopepla bimaculata (Thomas)
Euschistus comptus Walker
E. obscurus
(Palisot de Beauvois)2
E. quadrator Rolston 2

Type of
Light!

CountyfParish
Locality3

3

BL
BL
MY

Br, Lu
Ki
Ki

5 June-28 July
24 July
15 Oct.

2

BL

Ki

15 May-I Aug.

Number
Collected

4
271

5
1
2

9
8

87

5
21
1
6
7
2

3
3
5
27

BL, L, WL
Co, Lo, Sp
BL
Ki
BL, CL, Ba, Bo, Ca, Da,
IL, MY He, Ki, Lu, Mi,
Ra,Re, Uv
BL,MV
Co, Cu, Jd
MV
Jd
BL
Mi, Li
BL
Ca

BL,MV
BL

Range of
Collection Dates

29 July-II Oct.
24 May
13 May-19 Sept.

2 July-31 July
16 July
7 Aug.-3 Sept.
8 Sept.

Bo, Jd, Ki, Pa 23 May-2 Sept.
Ki
22 May-l Aug.

BL, L, MV, Bo, Ga, He, Ki,
SL, WL
Kn, Lu, Un
BL,L
Cl, Cu, Oc
BL, L, MV Ba, Co, Cu, Jd,
Ki, Lu, Sc
MV
Co
BL,MV
Co, Sc
BL,MV
Co
BL
Ki
BL
Ki
BL
Ki
BL
Cu
MV
Sc
MV
Co
BL
Ki
Ca, Sp
BL

18 April-2 Oct.
14 June-27 Aug.
15 May-4 Sept.
11 Aug.
8 Aug.-II Aug.
15 July-ll Aug.
7 March-5 July
24 July
4 July
2 July
10 Aug.
31 July
9 June-27 Aug.
6 Sept.-8 Sept.

BL,L,SL Bo, Ca, Do, Hr 15 March-9 Oct.
Kn,Po, sp,Za
BL
Ki
24 July
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Table 1. List of Pentatomoidea collected at lights (cont'd.).

Taxon

E. servus (Say)4
E. servus servus (Say)2
E. tristigmus tristigmus (Say)
Holcostethus limbolarius (Stil)
Hymenarcys aequaUs (Say)
H. nervosa (Say)
Lineostethus tenebricornis
(Ruckes)2
Mecidea mojor Sailer

Number
Collected

Type of
Light l

County/Parish
Locality3

Range of
Collection Dates

2
8
2

MV
BL,L
BL,MV
BL
BL
BL

Un
Ki, Wh
Ba, Un
Ki
Ki
Ki

7 Aug.-31 Aug.
8 June-I Aug.
28 Aug.-4 Sept.
27 Aug.
22 May
8 March

1
3

Co
Ga, Kn, Lu

31 July
15 Sept.-13 Oct.

Ki, Kn, Lu,
Ra
Ki
Jd, Ki, Lu, Pa
Ca
Ca, Ki, Lu,
Re, Un

12 May-13 Nov.

M. minor Ruckes

21

MV
IL, SL, UV,
WL
BL, CL, MV

Menecles insertus (Say)
Murgantia hisrrionica (Hahn)
Nezara viridula (L.)
Oebalus pugnax (Fab.)

39
4
6
9

BL
BL,MV
BL
BL, L, MV

Proxys punctulatus
(Palisot de Beauvois)

10

BL, L

Tepa prob. vanduzeei Rider
Thyanta accerra McAtee

81

T. accerra McAtee!
T. pallidovirens spinosa Ruckes2
Asopinae
Alcaeorrhynchus grandis (Dallasl
Apateticus cynicus (Say)
A. lineolatus (Herrich-Schaejjer)2
Podisus acutissimus Stii12
P. moculiventris (Say)

2

14 May-5 July
19 May-3 July
8 Sept.
14 May-5 Oct.

Ba, Ca, Ha, 14 May-18 Sept.
Ki, Sp
BL
Ga, Lu
23 Aug.-13 Oct.
BL, CL, IL, Ba, Bo, Cu, Da, 26 Feb.-13 Oct.
L, MV, WL Fi, Ga, He, Ki,
Kn, Lu, Pa, Ra,
Re, Tg, Un, Vv

2

BL

Ki, Vv

25 May-I 6 Sept.

1
5
3

BL
MV
BL
BL
BL

Ki
Un
Ki
Br, Ki
Ki

24 July
7 Aug.
31 July
22 May-5 June
15 May-II Sept.

lBL = Black light, CL
Coleman Lantern, IL = Incandescent Light, L = Light, MV
Mercury
White Light.
Vapor, SL = Street Light, WL
2Does not occur in northeastern North America.
'ALABAMA: Hr (Henry); ARIZONA: Co (Cochise), Sc (Santa Cruz); FLORIDA: Po (Polk);
GEORGIA: CI (Clarke), Do (Dooly), Oc (Oconee); ILLINOIS: Un (Union); LOUISIANA: Li
(Lincoln); TEXAS: Ba (Bastrop), Bo (Bosque), Br (Brewster), Ca (Cameron), Cn (Culberson), Da
(Dallas), Fi (Fisher), Ga (Garza), Ha (Harris), He (Hemphill), Jd (Jeff Davis), Ki (Kimble), Kn
(Kinney), Lo (Live Oak), Lu (Lubbock), Mi (Mills), Pa (Parker), Ra (Randall), Re (Reeves), Sp
iSan Patricio), Tg (Tom Green), Uv (Uvalde), Vv (Val Verde), Wh (Wharton).
Intergrade population.

[Say], Banasa euchlora Stal, Euschistus obscurus [Palisot de Beauvois], Mecidea minor
Ruckes, Menecles insertus [Say], and Thyanta acerra McAtee) were collected in high
numbers, which indicates this nocturnal activity and attraction to lights is part of their
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normal behavior. Because different light sources vary in wavelengths emitted, Table 1
also includes label information on the type of light source involved.
The question still to be answered is why these typically diurnal insects (other than M.
insertus [Balduf 1945]) are active at night. Is this an adaptation to reduce predation during
dispersal? How common is it?
All specimens are deposited in the SIU and TTU Entomological Collections.
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COREOPSIS TlNCTORIA: AN UNRECORDED HOST PLANT OF
ADULT CALLlGRAPHA CALlFORNICA COREOPSIVORA
(COLEOPTERA: CHRYSOMELIDAE)
Charles E. Williams I
ABSTRACT
Adults of Calligrapha californica coreopsivora are recorded feeding upon cultivated
Coreopsis tinctoria in southwestern Virginia. Coreopsis tinctoria is an unrecorded host
plant of this beetle.

Adults and larvae of Calligrapha californica coreopsivora Brown are reported to feed
upon plants in three genera of Asteraceae: Ambrosia (ragweeds), Bidens (beggar-ticks),
and Coreopsis (tickseeds) (Brown 1945, Wilcox 1972). Recorded host plants for C. c.
coreopsivora include Bidens cernua, B. frondosa (Brown 1945), and Coreopsis lanceo
lata (Britton 1902). Brown (1945) also mentioned this beetle feeding upon cultivated
Coreopsis in Canada but did not list species names. At least 12 species of Coreopsis are
cultivated in North America, most of which are native to the United States and Canada
(Bailey 1951).
During late June and early July of 1987 and 1988 I collected adults of C. c.
coreopsivora from Coreopsis tinctoria growing in a small wildflower garden in
Blacksburg, Montgomery County, Virginia. Beetles fed readily on leaves of plants but
were present at low numbers both years and caused little damage. No eggs or larvae were
observed. Coreopsis tinctoria is a previously unrecorded host of C. c. coreopsivora. Host
plant and insect voucher specimens have been deposited in the herbarium and insect
museum at VPI and SU.
Coreopsis tinctoria is an annual species primarily native to the central United States,
usually occurring on roadside ditches, wet sandy soils and railroad embankments (Smith
1976). It is also widely naturalized in the U.S. (e.g., Jepson 1963, Harvill et al. 1986).
The natural range of Coreopsis tinctoria lies within the range of C. c. coreopsivora
(Brown 1945, Wilcox 1972), thus this plant may be a native host of C. c. coreopsivora
in portions of the eastern and central U. S. as well as an adventitious host in other regions.
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OCCURRENCE OF POMERANTZIA KETHLEYI
(ACARI: PROSTIGMATA: POMERANTZIIDAE)
IN ILLINOIS AND MINNESOTA
J. Kethley'
ABSTRACf
The soil mite Pomerantzia kethleyi, is recorded from Illinois and Minnesota for the
first time. The microhabitat of the Minnesota site is the fIrst record of a pomerantziid from
coarse sand-gravel near the surface.

Soil mites of the family Pomerantziidae are rarely collected because they tend to occur
at depths that are difficult to sample. Two California species are deep-soil taxa having
mean depths of 27.4 cm for P. prolala Price 1971, and 63.2 cm for P. benhami Price 1974
(Price and Benham, 1976).
Pomerantzia kethleyi Price, 1975, is known only from the type series, collected from
clay prairie soil at a depth of 35-65 cm in Lake Co., Indiana. Two deep soil samples from
Illinois and one surface soil sample from Minnesota have yielded additional material of P.
kethleyi. ILLINOIS: Will Co., Goodenow Woods, 2 February 1974, W. Suter, one
deutonymph from clay soil at a depth of 40-50 cm; Franklin Co., Fitzgerrel State Park,
25 October 1982, JK, one female from clay soil at a depth of 50-60 cm. MINNESOTA:
Polk Co., 8.2 mi East of Crookston on U.S. route 2, 12 August 1986, JK, from coarse
sand and gravel at a depth of 0-10 cm; the specific site is part of the eastern sand ridge
formed by the Campbell Stage of glacial Lake Agassiz.
These new records significantly expand the distribution of P. kethleyi. and are
suggestive of a considerable geographic range for this species. The specific microhabitat
of the Minnesota site is the first indication that a species of Pomerantzia occurs in coarse
sand-gravel near the surface.
LITERATURE CITED
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NEW STATE RECORDS OF BEMBECINE SAND WASPS IN
MICHIGAN (HYMENOPTERA: SPHECIDAE: BEMBECINAE)
Mark F. O'Brienl
ABSTRACT
Two species of Sphecidae in the tribe Stictiellini, Glenostictia pictifrons and Stictiella
emarginata, are reported from Michigan for the first time.

Sphecid wasps in the tribe Stictiellini are uncommon in the Great Lakes region, and the
northeast is depauperate when compared to the western region of North America (see
Krombein 1979). To date, no records have been reported for the following species of
stictiellines from Michigan. Specimens are deposited in the University of Michigan
Museum of Zoology (UMMZ) and the Michigan State University Collection (MSU).
Glenostictia pictifrons (Smith). Livingston County, E.S. George Reserve, "Evans' Old
Field", 7 Sept. 1960, F. C. Evans (1 female, UMMZ).
This species is recorded from eastern North America, reaching into Arizona, Colorado
and Texas (Krombein 1979, Alcock, 1975). From published records, it seems to be a
rarely collected species. Chandler (1966) listed it for Indiana, on the basis that it would
likely occur there, but no specimens were actually seen. For all of the years that collecting
has taken place at the E.S. George Reserve, the single record above is the only one
recorded for the Reserve, and the only specimen so far collected in the state of Michigan.
The prey of G. pictifrons are bombyliid flies of the genus Villa (Krombein 1979). Alcock
(1975) observed the interesting hunting behavior of this species in Arizona, but was
unable to locate any nests.
Stictlella emarginata (Cresson). Marquette Co., Huron Mountain Club, 2 July 1984,
D. C. L. Gosling (1 female, UMMZ); Ontanagon Co., Bruce Crossing, 19 July 1983, R.
L. Fischer (3 females, MSU).
Bohart and Gillaspy (1985) did not list any records from Michigan, and the distribution
of S. emarginata in the east seems to follow the Appalachian mountains, with marginal
records from southern Georgia and northern Florida (see Map 17 in Bohart and Gillapsy
1985). The known western distribution extends from the west coast to Minnesota.
Therefore, the presence of S. emarginata in the Upper Peninsula of Michigan is not
surprising, considering that other elements of the western fauna and flora have been
reported from the U. P. of Michigan (Marquis and Voss 1981, O'Brien 1987). However,
this species also appears to be rarely collected. Little is known about its behavior, except
that specimens from California have been pinned with adult Noctuidae (Lepidoptera)
(Gillaspy et al. 1962, Bohart & Gillaspy 1985).
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