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' SPHECOS

A FORUM FOR ACULEATE WASP RESEARCHERS

MINUTIAE FROM THE
MUD D'AUB

Apologies to Fernando Fernandez of
Bogota, Colombia. He was responsible
for the "Pepsis" cartoon on the last
page of Sphecos 22, but his name got
left off.

We have not been getting much re-
search news lately, and the Forum has
languished also. How about some feed-
back from the more than 600 of you out
there that read this rag!

The first issue of the new Journal of
Hymenoptera Research should be out
sometime in August. This journal should
-be subscribed to by any active hyme-
nopterist — where else will you find so
many papers under one cover on your
favorite animals? If you have not yet
subscribed see pages 21-22 of Sphe-
cos 22 for details and application form.

RESEARCH NEWS

Michael Archer (Dept. of Biology,
College of Ripon and York St. John,
York YO3 7EX, England) has just pub-
lished two papers on Vespa (see Arch-
--er 1991 in Recent Literature). His goal
is to try and cover all of the species of
Vespinae in terms of taxonomy and bi-
onomics. The next paper dealing with
Vespa crabro and V. dybowskii is in
press.
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Qistein Berg (Bastadveien 73, N-
1370 Asker, Norway) writes: "Last win-
ter | spent a couple of months in South
East Asia, chiefly Malaysia, collecting
some 230 aculeates. Most families are
represented. If any Sphecos readers
could help in identifying some of these,
| would be grateful. | also have prob-
lems identifying Norwegian Chrysididae
and Ancistrocerus.”

Folke K. Larsson (Dept. of Zoology,
Uppsala University, P.O. Box 561, S-
751 22 Uppsala, Sweden) is still work-
ing with thermoregulation and mating
behaviour in bees and digger wasps.
During a trip to the Galapagos Islands,
Ecuador, in March 1991 he studied the
endemic Galapagos carpenter bee,
Xylocopa darwini. At his study site at
Isla Santa Cruz he observed colonies
of a digger wasp that Mr. Colin Vardy at
The British Natural History Museum lat-
er identified as Bicyrtes variegata (Olivi-
er). This species occurs throughout the
Neotropical region, but has not previ-
ously been reported from the species-
poor Galapagos. Dr. Larsson is now
most interested in further reports con-

. cerning this species at the Galapagos

Islands.

Peter van Ooijen (Gekko Software,
Voorstraat 5b, 3512 AH Utrecht 030 —

340149) reports "l am sending you some

‘research news. To be honest, the lack

of news. For some years now | have
been running a small software compa-

.ny.vAfter-staring at my monitor all day

(and night) | don't have the energy to
stare through a microscope. So | have
made a decision to stop all entomologi-
cal work. Not all biological work: in a
couple of aquaria | keep a collection of
(mainly) catfish. Very interesting from a
systematical point of view, and very re-
laxing as company.

*l donated my collection of Pompili-
dae to the museum of ITZ in Amster-
dam. My collection of Sphecidae, in-
cluding the type of Tachysphex picnic,
has merged into the collection of Mr.
Raimond Hensen.

"My collection of literature remains.
Through the years | have collected a
complete (for the Palearcitic region)
number of reprints and photocopies on
pompilids. They would be helpful to
anyone interested in these wasps. | am
offering them to anybody who is willing
to pay for the shipping costs. | guess it
is well over 6 kilograms in weight. Any-
body interested?

"Sphecos has always been (and still
is) very nice reading. Thank you very
much for the inspiration it gave. | hope
it will help my literature find its way to a
new home.”

Arnold Menke is going to have
Sphecid Wasps of the World scanned
into his Macintosh computer. Terry Nuhn
will be responsible for this job. Once it
is in the computer Arnold plans on re-
vising the book with much help from
other specialists. Initial plans are to up-
grade all of the species checklists and
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perhaps produce a separate catalog of
Sphecidae.

HELP NEEDED
Polistes in the Galapagos Islands

| have been contacted recently by an
Ecuadorian student, Maria Teresa las-
so, who is working with Dr. Sandra Ab-
edrabbo on the Galapagos lIslands.
They are studying the introduction and
spread of Polistes versicolor through-
out the Galapagos with the aim of con-
trolling this species before it endangers
endemic species. Maria writes:

"The wasp seems to show some ag-
gressiveness against humans and may
be difficult to control. This wasp may
have a significant impact on the Gala-
pagos ecosystems, including the native
and endemic bees and wasps. . . .we
are asking for your help. We need more
information about this species. . . .

They need information on life history,
possible biological control agents, and
effective chemical control (preferably not
threatening to endemic species). This
problem is beyond my expertise, and |
would appreciate any help from hyme-
nopterists with knowledge of this or re-
lated species that have created similar
problems in the neotropics. Maria speaks
and writes English well. If you have any
pertinent information (anecdotal or pub-
lications), please send it to her. The full
address is: Srta. Maria Teresa lasso,
Assistant of Entomology, Area of Inver-
tebrates, Charles Darwin Research Sta-
tion, Galapagos, Ecuador. | appreciate
any and all assistance rendered.

Dr. Susan J. Weller
Dept. of Entomology
Louisiana State University
Baton Rouge,LA 70810.

PEOPLE IN THE NEWS

Astrid Loken, at the age of 80, has
moved out of her office at the Universi-
ty of Oslo. Her home address is: 96,
N-0768 Oslo, Norway.

Roy Snelling (Dept. of Entomology,
Natural History Museum of Los Angeles
County, 900 Exposition Blvd., Los An-
geles, CA 90007) says: "The malaria is
apparently now under control - finally.
Had yet another relapse (#3) in August.

Pretty unpleasant and discouraging. So,
after dithering about saying "It can't
be!", the quacks decided on the cure
'im or kill ‘im approach and doubled the
dosage of primaquin. Survived that. A
relapse is now two weeks overdue. So,
maybe. . . . We'll see.”

NECROLOGY

Dr. Friedrich Schremmer died in
December of 1990.

Dr. Jacobus ("Jack") van der Vecht
(July 5, 1906 — March 15, 1992) passed
away after a long debilitating illness. We
should have an obituary for him in the
next issue.

NEW ADDRESSES

John Beardsley: 1026 Oakdale Lane,

Arcadia, California 91006 USA.

Sid Dunkle: Biology Dept., Collin Co.
Community College, 2800 E. Spring
Creek Pkwy., Plano, Texas 75074
USA.

Parker Gambino: 1333 Shore Drive,
Brewster, New York 10509 USA.
Christopher Pruett: Universidad Auté-
noma "Gabriel René Moreno", Casil-
la No. 702, Santa Cruz de la Sierra,

Bolivia.

George C. Steyskal: 3654 NW 51st
Terrace, Gainesville, Florida 32606
USA. ; )

FAX NUMBERS

Raghavendra Gadagkar, India:
(91-812) 341683

E-MAIL gBITNET)
NUMBERS

Raghavendra Gadagkar, India:
cesrg@ces.iisc.ernet.in

MISSING PERSONS

Gary French of Gainesville, Florida.

Dr. Jossif A. Khalifmen of Pushkina,
formerly USSR.

Dr. Nikolaus Mohr of Berglsch
Gladbach, Germany.

Dr. Katherine M. Noonan of Albany,
California.

Megan Pallett of Mississauga, Ontario.

SCIENTIFIC NOTES

New information about
Dolichovespula (Vespinae)
by

y
Dr. M. E. Archer
(Dept. of Biology, College of
Ripon and York St. John,
York YO3 7EX, England)

Recently Dr. Huber (Ottawa Museum,
Canada) sent me 600 specimens listed
under Dolichovespula norvegicoides (Sla-

.den). On examination these specimens

could be separated into five species in-
cluding a queen of D. pacifica lochenae
Eck from Norway and three queens and
a male of D. adulterina artica Rohwer.
Also included were 29 specimens of D.
norwegica albida Sladen consisting of
29 queens, one male and two workers
with the two workers lacking the orange
spots on the second gastral tergum.

- Howeverithe largest error was the misi-

dentification of 187 specimens of D.
alpicola Eck. Presumably the speci-
mens had been identified before D.
alpicola had been separated from D.
norvegicoides. Dr. Menke (National
Museum of Natural History, Washing-
ton D.C., U.S.A.) also recently sent me
a few Asiatic Dolichovespula which in-
cluded what appeared to be two queens
of D. xanthicincta Archer, the first queens
that | have seen of this species. Fortu-
nately these queens key out at the right
place in my Key to the World Species
of the Vespinae (Hymenoptera) (Sphe-
cos 19:17-18). Further specimens in-
cluded in this loan also extended my
understanding of D. sinensis Archer
and D. saxonica (Fabricius).
Examination of such a large number
of specimens improved my understand-
ing of the relevant species which will
necessitate some changes in my Key
to the genus Dolichovespula for the fol-
lowing reasons:
1. The shape of the gonostipes of D. al-
picola is rather more variable so chang-
es to couplet 26 and 28 are required.
2. The presence of tyloids on the male
antenna is not so simple as indicated in
couplet 26.
3. Two queens with ivory white coloura-
tion seemed to be D. norvegicoides rath-
er than D. norwegica albida. Examina-
tion of nest populations is really needed
to establish this observation but, if cor-
rect, then all keys to North American
Dolichovespula separating the two spe-
cies will be incorrect! The oculo-malar
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space of D. norwegica is also more var-
iable so that the HW/OMS ratio can
overlap that of D. norvegicoides. These
observations now create real difficulties
in trying to write keys to separate fe-
males of D. norvegicoides, D. alpicola
and D. norwegica (Fabricius) in North
America. | have made couplet 19 into a
rather extended triplet 19 and dropped
couplet 20.
4. The variability of the colouration of
the gastral terga and gena of D. sinensis
has to be extended so necessitating
changes in couplets 15 and 17.
5. The size of the oculo-malar space of
D. sinensis is more variable so that the
HW/OMS ratio can become less than 6
{couplet 7) so that couplet 13 needs to
be modified. In addition specimens of
D. norwegica, both nominate and sub-
species albida, can have the HW/OMS
ratio less than 6 (couplet 7) so addition-
al notes are needed at couplet 13.

The changes- to my key of
-Dolichovespula are as follows:

13. Gena with a continuous yellow band
sometimes interrupted by light brown
colouration, but not interrupted by
black markings. .................
............ sinensis Archer, 1987

— Gena usually without a continuous
anterior yellow or light brown band,
gena black with yellow spot(s). . .13A

13A. Black projections more developed
and increasing in prominence from
the second to the fifth gastral terga,
sometimes detached spots present
(Fig. 49). North American species. . .
...... norvegicoides (Sladen, 1918)

— Black projections less and of simi-
lar prominence from the second to
the fifth gastral terga (Fig. 59). Asian
species. . . xanthicincta Archer, 1980

[D. norwegica (Fabricius, 1781) may key

out at 13A. D. norwegica can be separ-

ated from D. norvegicoides by the char-

acters given in triplet 19 and from D.

xanthicincta which has a longer oculo-

malar space, HW/OMS: 5.2-5.7 on work-
ers and 4.5-5.0 on queens.]

15. Gena with a continuous yellow band
sometimes interrupted by light brown
colouration, but not interrupted by
black markings. Clypeus yellow or with
a small central brown or black spot,
sometimes the black spot is elongat-
ed but it does not reach both the dor-
sal and ventral margins of the clype-

— Gena usually without a continuous
anterior yellow or light brown band,
gena black with yellow spot(s). Cly-
peus yellow with central black stripe
often connected to both the dorsal
and ventral margins of the clypeus. .
............................ 18

17. Centre of clypeus covered with mi-
cro-punctures. Apical gastral yellow
bands increasing in width from the
second to the fifth terga (Fig. 51A,B).
Apical yellow bands of the gastral
terga covering 50% or more of their
surface, sixth tergum almost entirely
yellow. ....... asiatica Archer, 1981

— Centre of clypeus not covered with

. micro-punctures. Apical gastral yel-
low bands of similar width from the

~ second to the fifth gastral terga (Fig.
51C). Apical yellow bands of the gas-
tral terga covering less. than 50% of
their surface, sixth tergum at most
with lateral yellow spot. Basal:lateral
yellow spot may be present on the
first and second gastral terga and the
yellow spot may be connected to the
apical yellowband. ..............
............ sinensis Archer, 1987

19. Light colouration of body yellow but
sometimes ivory-white. Lower genal
light coloured spot usually wider than
the upper spot and usually extending
for half-way or more across the gena.
The light coloured bands of the sec-
ond to the fifth gastral terga usually
of similar width although the width of
the light coloured bands varies great-
ly. from specimen to specimen (Fig.
49). No orange marks present on sec-
ond gastral tergum. Fifth gastral ter-
gum rarely with isolated black spots.
HW/OMS ratio (Fig. 46) almost always
less than 6.4 on workers (5.0-6.4) and
5.0-6.0 on queens (and thus unlikely
to key out here). North American spe-
cies. . . norvegicoides (Sladen, 1918)

— Light colouration of body yellow.
Lower genal yellow spot usually nar-
rower than the upper spot, and usu-
ally extending for less than half-way

across the gena. The yellow bands of -

the second to fifth gastral terga usu-
ally clearly becoming wider (Fig. 53).
No orange marks present on second
gastral tergum. Fifth gastral tergum
often with isolated black spots. HW/
OMS ratio (Fig. 46) almost always
more than 6.4 on workers (6.4-7.8)
and greater than 6.0 on queens (6.1-
7.2). North American species. . ... ..
............... alpicola Eck, 1984

— Light colouration of body ivory-white
on North American and yellow on Eur-
asian specimens although pale yel-
low to ivory-white on eastern Asian
specimens. Lower genal spot either
absent or, if present, narrower than
the upper spot and usually extending

- for less than half-way -across the gena.
The light coloured bands of the sec-
ond to the fifth gastral terga either sim-

" ilar or increasing in width. Yellow sub-
species often with orange marks pres-
ent on the second gastral tergum on
the queen and worker but on the ivo-
ry-white subspecies orange mark on
the second gastral tergum absent
from the queen but usually present
on the worker. Fifth gastral tergum
often with isolated black spots on the
yellow subspecies but usually without
isolated black marks on the ivory-
white subspecies. HW/OMS ratio (Fig.
46) 5.5-7.8 on workers and 5.8-6.8
on queens:(and thus not all workers
and queens will key out here). . . ...
........ norwegica (Fabricius, 1781)

[In practice these three species can usu-

ally be separated readily].

26. Dorsal inner margin of the gonos-
tipes only projecting inwards slightly
(Fig. 56A), sometimes more strongly
on D. alpicola. Sixth and seventh an-
tennal flagellar segments with one ty-
loideach.................... 27

— Dorsal inner margin of the gonos-
tipes strongly projecting inwards (Figs.
56B,C). Sixth and seventh antennal
flagellar segments with two tyloids
each, although the second tyloid not
always clear, except for D. pacifica
which may have one or two tyloids
persegment................. 28

27. Light colouration of body ivory-white
on North American and ivory-white or
yellow on Eurasian specimens. An or-
ange mark usually present on the sec-
ond and often the first gastral terga.
Clypeal black stripe usually complete

. being connected to the dorsal and
-ventral margins (Fig. 60C) although
-the dorsal part of the stripe can be very
thin; apical clypeal margin straight;
oculo-malar space longer, HW/OMS
(Fig. 46) between 5.3 and 5.9.. .. ..
........ norwegica (Fabricius, 1781)

— North American species. The light
colouration of the body yellow and
orange marks not present on the first
and second gastral terga. Clypeal
black stripe often incomplete being
absent dorsally (Fig. 60D); apical cly-
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peal margin slightly concave (both spe-
cies needed for comparison); oculo-
malar space shorter, HW/OMS be-
tween56and65...............
............... alpicola Eck, 1984

28. Add [D. alpicola keying here with D.
saxonica have POL/PBHL greater than
unity.]

Some of the species of Dolichovespula
are known from very few specimens.
Thus. D. lama (du Buysson) is known by
six specimens (3 queens, 3 workers),
D. panda Archer by five specimens (1
queen, 4 workers) and D. baileyi Arch-
er by three specimens (3 queens). In

. addition the males are unknown for the
following species: D. flora Archer, D.
panda, D. lama, D. xanthicincta and D.
baileyi. The males of D. panda and D.
lama would be particularly interesting
to see. f anybody has: undetermined
Asian Dolichovespula | would be very
pleased to identify them.

My College has given me the oppor-
tunity to publish a second edition of my
Key so it will be possible to incorporate
the above and other changes in the
second edition. Suggestions for further
changes and improvements would be
welcomed from those who have at-
tempted to use the Key.

Time-sharing, Drifting, and Pilfering:
Inter-nest Activities of
Polybia occidentalis Foragers
by
Sean O'Donnell
(Department of Entomology, University
of Wisconsin Madison, WI 53706)

Colony integrity involving discrimina-
tion of and attacks on conspecifics which
infiltrate the nest is a behavioral feature
common to many social insects. The bi-
ology of nestmate discrimination is there-
fore of great interest from mechanistic
(biochemical, genetic and environmental

- determination) an evolutionary (related-
ness, cost-benefit analysis) perspectives.
Over the course of four field seasons of

‘behavioral studies on the swarm-founding
wasp Polybia occidentalis in Central
America | have noted several instances
of movement between colonies by indi-
vidually marked foragers which raise
questions about the nature of colony in-
tegrity from the invader's, as well as the
invadee's, point of view.

1. Time sharing: During my 1989 field
season in Guanacaste, Cost Rica | con-

ducted studies on individually marked
workers in four colonies. Near the end
of these observations a worker recog-
nizable by the distinctive pattern of her
paint marks began arriving at a colony
30m distant from the one in which she

. was marked. On nearly all arrivals at the

Yoreign' nest this forager transferred nec-
tar to workers; she was not attacked or
treated differently from other foragers
as far as | could tell. She continued to
do this for several days, while still arriv-
ing at the nest at which she was marked
on the same days. Both colonies were
well into the brood-rearing phase when
we arrived, but it is possible that one of
these colonies formed as a reproduc-
tive swarm of the other and workers
that had swarmed still remembered the
location of the older nest. If discrimina-
tion cues are at all genetically deter-
mined and relatedness is_higher within
than among colonies (and their offspring
swarms) then ease of acceptance of for-
agers from offspring colonies at parent
colonies might be high. Individual revis-
iting former homes might also retain dis-
crimination cues independently of relat-
edness.

2. Drifting: The issue of relatedness
is further clouded in these observations
and those in the following section be-
cause they were made on workers
reared from combs in the lab and intro-
duced into observation colonies. If in-
troduced workers are less than 24 h old
they appear to be accepted by the ob-
servation colonies and enter the active
worker force with a very high rate of
success. In all field seasons (2 in Costa
Rica, 1 in Panama) marked workers in-
troduced into one colony switched, ap-
parently permanently, to another obser-
vation colony. As a rough estimate this
occurs in 1 of every 200 introduced
workers. Observation colonies were of-
ten close to each other (within 20 m).
Though the interpretation of drifting
based on relatedness is unclear in this
case,-the drifting workers. probably
spent at least several days in the origi-
nal nest. | conclude this because P.
occidentalis workers begin foraging at
a mean of 19 days of age (though a
few forage as early as 4 days of age),
and workers rarely fly before the onset
of foraging. Therefore it might be ex-
pected that introduced workers would
adopt the discrimination cues of their
home colonies before drifting.

3. Pilfering: In 1991 in Costa Rica a
single marked worker introduced into an

observation colony appeared to active-
ly steal from a second colony for sever-
al days. The colonies were approximate-
ly 15 m distant and both were located
under Citrus sp. trees. The worker in
question was distinctively marked. She

..repeatedly arrived at the ‘victim' colony;

| could not help but interpret her move-
ments on the victim nest as ‘sheepish’
but she was never obviously attacked
or challenged by the native workers. In
all cases she entered the nest then re-
emerged with a visibly distended gaster
in less than 1 min and flew off, often re-
turning within 5 min. | found that she
flew directly to her *home’ nest and trans-

- ferred liquid to nestmates. Surprising to
.me was the fact that she appeared to

be stealing water (based on her pos-
ture during liquid transfer). Though wa-
ter is perhaps not a very difficult material
to locate, its collection engages several
foragers at high work rates on most

- days. Thie type of kleptoparasitism of

conspaecific colonies could be very cost-
ly and may represent a selective force
favoring colony integrity and nestmate
discrimination ability.

My thanks to Robert Jeanne and
Karen London for their thoughtful dis-
cussions of the observations addressed
above.

Remarks on
Stridulatory Organs in Mutillids
by
Till Osten
(Staatliches Museum fur Naturkunde,
Stuttgart Rosenstein 1,

7000 Stuttgart 1,Germany)

Since 1974, when Willi Hennig sug-
gested that | study functional morpholo-
gy and phylogenetics in "Scolicidea”, |
have always observed both living and
preserved material. Knowledge of hab-
its, special morphological structures and
their functions in combination seems very
valuable to me -in searching for:phylo-
genetic relationships.

For many reasons | began my stud-
ies of mutillids by going to the sandy,
dry dunes of the Camargue in the south
of France for several years in a row.

On many occasions, especially in
the afternoon, | studied the different
habits of mutillids ( Tropidotilla littoralis,
Smicromyrme viduata, Dasylabris maura

- and others) in their natural surround-

ings: searching for their hosts, for food,
or for their partners. This was one part
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of my program of "morphological struc-
ture and function”.

| also brought back more then 100 in-
dividuals to the institute (at that time the
Zoologische Institut, Miinchen) to contin-
ue my observations on living material.

The results: neither in my field stud-
ies nor my observations in the laborato-
ry did | at any time observe "singing”
behaviour in mutillids, males or females,
unless they were almost in body con-
tact (distance 2 cm or less) or were di-
rectly struggling or mating. "Singing” in
mutillids can be induced by artificial dis-
turbances, for example by grabbing the
wasp with a pair of tweezers. | have
never observed a reciprocal action to
"singing”, that is, an attraction and a
kind of response from the partner re-
ported by Spangler and Manley (1978,
Annals of Ent. Soc. Am. 71:389-392).
Therefore "singing” in mutillids, males
or females, is not comparable to the
"singing” in grasshoppers or cicadas. It
seem to be an expression of more or
less aggressive or nervous moods and
has nothing to do with attracting the
partner or with mating behavior. In mu-
tillids pheromones seem to play the
main role in finding a partner.

From my point of view it seems very
interesting to ask about the evolution of
the stridulatory organs, because there
should be a correlation between mor-
phology and function. | think that the
idea of the "double function™ of organs
will help us to understand the function
of stridulatory organs in mutillids.

Off-nest Gastral Rubbing Observed
in Mischocyttarus immarginatus
(Hymenoptera: Vespidae)
in Costa Rica
by

' Sean O'Donnell
(Department of Entomology, University
of Wisconsin, Madison, WI 53706)

The biology of the diverse: solitary- ~

founding wasp genus Mischocyttarus is
poorly known, perhaps in part due to its
largely Neotropical distribution (Richards
1978). This genus is of interest to stu-
dents of the evolution of social behav-
ior and communication in the Polistinae
because it is the sister group to a large
clade containing all of the swarm-
founding wasp genera {Carpenter, pers.
comm.).

West-Eberhard (1982) proposed a
scenario for the evolution of trail phero-

»

mones used in swarming by the Neo-
tropical tribe Epiponini which included
marking of nest substrates away from
the nest by non-swarming wasps as an
intermediate stage. The occurrence of
this stage was evinced by Litte's (1981)
observations of gastral rubbing (pre-

" sumably -involving chemical  marking) "=

near disturbed nests and between old
and new sites by queens of M. labiatus.
Here | report off-nest gastral rubbing in
another species, M. immarginatus.

Mischocyttarus immarginatus is a
common nesting associate of the swarm-
founding wasp Polybia occidentalis in
Guanacaste Province, Costa Rica; col-
onies of M. immarginatus are rarely
found more than 0.5 m distant from P.
occidentalis nests (Windsor 1972, Starr
1988). On 30 July 1991 a colony of M.
immarginatus was initiated by at least
two females approximately 10 cm from
a P. occidentalis observation colony at
Hacienda La Pacifica near-the ‘town of
Canas, Guanacaste. Both nests were
in a Citrus sp. tree at a height of 1.3 m
from the ground.

At least one of the M. immarginatus
cofoundresses rubbed her gastral vent-

er on the upper surfaces of leaves in -

the nest tree on six occasions between
1430 and 1530 on 30 July. The posture
and motion employed in rubbing was
similar to that described for trail mark-
ing workers observed during swarm
movements of epiponine wasps (Nau-
mann 1975; Jeanne 1981): the gaster
was extended with the distal tip slightly
elevated and the sternites pressed
against the leaf, and the wasp walked
forward wagging the gaster from side to
side at a rate of several wags/second.
Three different leaves were rubbed, all
within 1 m of the nest. All observed rub-
bing was performed by wasps that flew
directly from the nest to the leaf. On
five occasions the rubbing wasp flew
off after several seconds; on one occa-
sion the rubbing wasp returned directly
to the nest. | did not observe wasps in-
vestigating rubbed leaves, and could not
detect any odor on rubbed leaves. The
M. immarginatus colony was joined by
at [east four additional females over the
following two day period, though no fur-
ther rubbing was observed.

If a chemical secretion was applied
during leaf rubbing, it is possible that it
served either as an attractant, drawing
potential cofoundresses to the nest vi-
cinity, or alternatively as a territorial
marker, the function of which might be

to inhibit additional nest foundations in
the area. The attraction/orientation prop-
erties of Mischocyttarus marking ob-
served by Litte (1981), and the fact that
P. occidentalis colonies at La Pacifica
frequently have more than one asso-
ciated M. immarginatus colony, suggest
that the'former may be the case.
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Where have all the
Agelaia males gone?
by
Justin Schmidt
(Southwestern Biological Institute,
1961 W. Brichta, Tucson, AZ 85745)

Although colonies of Agelaia are enor-

-mous with tens of thousands of individ-

uals, and might have the most popu-
lous normal nests of social wasps, males
are rare in collections. In fact, the males
of several species are not even known.
Why is this? Where are all the males?
Two answers come to mind: 1) males
are rare because very few are produced
by a colony; and 2) males are produced,
but then leave the colony and disap-
pear, that is, have habits that do not lend
themselves to casual collecting. | have
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a few clues that reason (2) might be
more likely. First, it seems improbable
that a species with as large a worker
population as Agelaia would not have
the necessary latitude in resources to
produce numerous males, or that the
forces of sexual selection would not fa-
vor "cheater colonies” that produced
more males. Rather, it seems that the
mating system of species in the genus
likely drives the system. Either there is
littie outbreeding, and the few required
males are produced just before repro-
ductive swarming (and then discarded),
or there is outbreeding, but that males
leave the colony, not to return. The lat-
ter scenario might occur if the species
breed by a lek mechanism, much like
many Philanthus, Xylocopa, etc., and that
males permanently leave the colony for
a lek area. In support of this possibility
was an observation | made in Lomas
Barbudal, Costa Rica in March 1991,
We were studying a colony of Agelaia
myrmecophila and noted an odd indi-
vidual quietly resting and peering at us
from the underside of a leaf of a tree
about 100 m from the colony. At this
time, the middle of the dry season, most
of the trees were leafless. Upon cap-
ture, this odd individual was discovered
to be a male. This male's behavior cer-
tainly suggested lekking behavior. Short-
ly atter this observation, and before |
could make more observations, the col-
ony was destroyed by a large predator
(presumably a tamandua) that had
strewn the combs all over the ground.
Could it be that males leave the colony
soon after their emergence and spend
the rest of their lives near a lek where
they are not likely to be captured by
net-swinging or malaise-trapping hy-
menopterists? Possibly others such as
Parachartergus for which male records
also are scarce have a similar behav-
ior. Anybody have evidence to support
or refute this idea?

Chinese Wasp Venoms
by
LI Tiesheng and Justin Schmidt
(Academia Sinica, 19 Zhongguancun
Lu, Haitien, Beijing 100080, PR China
and
Southwestern Biological Institute,
1961 W. Brichta, Tucson, AZ 85745)

Chinese people are much more inter-
ested in and aware of the potential uses
of bee and wasp venoms than are North

Americans. Consequently we have been
investigating the venoms of Polistes
rothneyi and P. olivaceus. Although our
ultimate goal is to develop these and
other wasp venoms into products of use
for society, our immediate goals have
been to develop collecting techniques
for obtaining the venom and to discover
fundamental information about the bio-
chemistry and activities of these ven-
oms. ,

Unlike snakes, which are large, easy
to milk, and yield large quantities of ven-
om, or honey bees, whose venom can
be easily collected via electrical grids
over plastic sheets thought which the
bees sting, venoms of Polistes have elud-
ed simple collection. Over the years
there were various reports of electrical
systems that were used for collecting
vespid venoms (including Polistes); but
none of these were really practical. Sim-
ple evidence of this can be observed Qy
noting that Vespa Laboratories in Spring
Mills, PA, the main world-wide supplier
of social vespid venoms, still collects
venom by homogenizing sacs of indi-
vidually dissected wasps. Our first goal
was to design an apparatus that can
collect venom of Polistes en masse. The
first author succeeded in constructing

. such a device (Figure 1), thereby mak-

ing reasonable quantities of venom avail-
able for investigation, collaboration, and
potential sale. Details of the collection
system were described in Chinese Pat-
ent No. 88209335.5.

Stings of most Polistes are painful.
This, however, does not necessarily
mean that the venoms have interesting
biochemical or pharmacological activi-
ties. For example, the second writer in-

vestigated the venom of the spectacu-
larly impressive pompilid Pepsis formosa,
whose enormous size and warning col-
oration should be enough to deter even
the most determined predator. Backing
that up is a sting that causes more in-
tense immediate pain than any other in-
sect known to the authors. Despite this,
in pharmacological terms it turns out
that Pepsis venom is essentially inac-
tive in mammals. The LD50 is 65 mg/
kg, or about 20 times less active than
the ordinary honey bee venom. We test-
ed the Polistes venoms for activity in
mice after filtering the venom through
