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This year’s issue of The Tachinid Times is one of the
largest yet, with a variety of articles and notes on the
Tachinidae by a number of contributors. Following the
articles, I have as usual gathered together as much of the
tachinid literature published since the last issue as | could
find by database searches and other means. The biblio-
graphy is followed by the mailing list of this year’s issue.

The Tachinid Times is primarily an online newsletter
but continues to be offered in hardcopy to provide a
permanent record in a few libraries around the world and
for persons wishing to receive a print copy for their own
files. Both versions are based on the same PDF original and
have the same pagination and appearance except that the
figures are in colour in the online version and in black and
white in the printed version. The online version of this issue
is available as a PDF file (ca. 2.5 MB in size) on the North
American Dipterists Society (NADS) website at:
http://www.nadsdiptera.org/Tach/TTimes/T Thome.htm.

If you wish to contribute to The Tachinid Times next
year, then please send me your article, note or announce-
ment before the end of January 2007. This newsletter
accepts submissions on all aspects of tachinid biology and
systematics, but please keep in mind that this is not a peer-
reviewed journal and is mainly intended for shorter news
items that are of special interest to persons involved in
tachinid research. Student submissions are particularly wel-
come, especially abstracts from theses and accounts of
studies in progress or about to begin. | encourage authors to
illustrate their articles with colour images, since these add
to the visual appeal of the newsletter and are easily
incorporated into the final PDF document. Please send
images as separate files apart from the text.

The Tachinid Times is purposely not peer-reviewed
to retain its status as a newsletter and avoid attracting
articles that are more properly published in recognized
journals. However, | personally review and edit all sub-

missions, and the newsletter as a whole is reviewed
internally within my organization before it is posted on the
Internet and distributed in hardcopy. Articles in The
Tachinid Times are cited in Zoological Record.

I would like to thank Dave Ladd and Shannon
Mahony for their assistance with the preparation of this
issue, especially the bibliography. | would also like to
thank Bruce Cooper for his 16 years of assistance with this
newsletter and wish him well for a long and enjoyable
retirement after 40 years of employment with Agriculture
and Agri-Food Canada.

Phytomyptera nigrina (Meigen), a parasite of first
generation European grapevine moth larvae in several
vineyards in the Roussillon area (by D. Thiéry*, T.

Yoshida ** and M. Guisset?)
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Abstract

We surveyed the occurrence of first generation larvae
of Lobesia botrana (Lepidoptera: Tortricidae) in four
vineyards around Perpignan (France). We report here a
few observations concerning the occurrence of Phyto-
myptera nigrina as a larval parasite of this species. This
parasite is not frequently observed in French vineyards,
and to our knowledge this is one of the first observations
of its occurrence. This study provides evidence that P.
nigrina may help control the natural populations of the
first generation of L. botrana, and possibly the second one
too. The most significant percentage of parasitism by P.
nigrina was observed in Terrats, with 27.7% of L. botrana
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larvae parasitized.

Introduction

Lobesia botrana (Den. & Schiff.) (Lepidoptera:
Tortricidae), the European grapevine moth, is one of the
major pest of German, Swiss, French and Mediterranean
vineyards. Females almost exclusively oviposit on flower
buds before the grape flowering stage and later on all
maturation stages of bunches. During the first generation,
each larva builds a shelter, called a ‘glomerula’, to protect
itself against parasitoids and predators (Bovey 1966, Thiéry
2005). It completes 2-4 generations per year in France,
according to the latitude. The Roussillon vineyards (around
Perpignan, France) frequently suffer high densities of L.
botrana and sometimes 4-6 insecticide applications per
year are recommended to control infestations. Lobesia
botrana larvae complete five instars and the total
development time from egg hatching to pupation is about 5-
6 weeks under spring conditions.
Larval parasitoids occurring in vineyards

Several larval or pupal parasitoids may naturally
control the population of L. botrana in European vineyards
(Coscola 1980, Lucciano et al. 1988, Marchesini and Della
Monta 1994, Thiéry et al. 2001, Thiéry and Xuéreb 2003,
Xuéreb and Thiéry 2005). In France several species, mainly
ichneumonids, braconids and pteromalids, are often
reported in most of the vineyards, the most frequent and
efficient being Campoplex capitator (Ichneumonidae),
Dibrachys cavus and D. affinis (Pteromalidae), and to a
lesser extent Dicaelotus inflexus, Scambus elegans and
Itoplectis maculator (Ichneumonidae). Phytomyptera
nigrina (Meigen) has been documented in Italian, Greek
and Turkish vineyards (Lucciano et al. 1988, Kara and
Tschorsnig 2003, Bagnoli and Lucchi in press, Roditakis,
pers. com.) as a parasite of L. botrana larvae, but to our
knowledge it has not been found in French vineyards.
Phytomyptera nigrina was also reported as a parasitoid of
the spring and autumn larvae of L. botrana occurring on an
alternative host plant Daphne gnidium (Thymeleacea).
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Figure 1. Location of the four sampling sites around
Perpignan.

Materials and Methods
Sampling _methods for Lobesia botrana larvae. Four
vineyards were surveyed in the Perpignan (France) vineyard

area: Rivesaltes (cv. chardonnay), Banyuls des Aspres (cv.
carignan), Terrats (cv. carignan), and Maury (cv. grenache
noir) (Fig. 1). Glomerulae occupied by L. botrana larvae
were hand-collected on 12-13 June 2005 from vine stocks
which were randomly selected in different vineyards (Figs.
2-3). The larvae collected resulted from oviposition that
started on 26" of April in Terrats (first eggs visually
observed), and a bit later in Maury (30" of April).
Oviposition was not checked in Rivesaltes.
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Figure 2. This picture in Terrats shows the typical appearance
of a surveyed vineyard. The vineyards are classically planted
with vine stocks trained as goblets (here Carignan variety) and
wall vegetation is often present with several species of oaks
(Quercus suber, Quercus ilex) and olive trees. Each larva of
Lobesia botrana builds a silk shelter within a grape bunch.

Nests were randomly collected by hand.

Figure 3. Typical nests (glomerulae) built by Lobesia botrana
larvae. Arrow points to a larva. Pictures Dr T. Zahavi, Israel.

Weightand Emergence dates of P. nigrina. After pupation,
L. botrana chrysalids were isolated in small glass tubes
and each tube was labeled. Each chrysalid was weighed to
the nearest .01 mg and tubes were checked daily for
parasitoid emergence. Specimens of P. nigrina were sexed
after death.

Identification of P. nigrina. Specimens of P. nigrina were
identified by T. Yoshida and confirmed by Dr H.P.
Tschorsnig (Stuttgart, Germany). The genus Phytomyptera
can be easily identified using the key of Tschorsing and
Richter (1998). Phytomyptera s. str. (i.e. not including
Elfia Robineau-Desvoidy) in the Palaearctic Region can be
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distinguished from other genera of Tachinidae by the
combination of the following characters: arista bare and
thickened at least on basal two-thirds, second aristomere
3-6X longer than wide, wing with vein M not reaching
wing margin and crossvein dm-cu absent, and a single large
bristle at base of vein R4+5 (Fig. 4). Phytomyptera nigrina
is very close to P. vaccinii Sintenis and they were mixed for
a long time, but these two species can be distinguished by
genitalic characters. The shapes of the gonopod (pregonite)
and cercus are characteristic in the male and the shapes of
sternites and subanal plate in the female help in the
identification (Andersen 1988 and Fig. 4).

0lm

Figure 4. Morphology of Phytomyptera nigrina: top, male
(left) and female (right) terminalia; bottom left, male sternite 5;
bottom right, wing showing a single large bristle at the base of
R4+5 (arrow), vein M not reaching wing margin, and crossvein
dm-cu absent.

Hosts of P. nigrina. As far as we know, the reported hosts
of P. nigrina are Prays oleae (Yyponomeutidae), Gypso-
noma minutana (Tortricidae), Lobesia botrana (Tortric-
idae), Adaina microdactyla (Pterophoridae) and
Paranthrene tabaniformis (Sesiidae) (Andersen 1988,
Luciano et al.1988, Kara and Tschorsnig 2003, Georgiev
2000).

Results and Discussion

Total parasitism. In the four localities, the parasites
emerging from L. botrana larvae were only P. nigrina and
C. capitator, except for one specimen of Bassus tumidulus
(Hymenoptera Braconidae) found in Terrats. Campoplex
capitator was not found in Maury, and P. nigrina was not
found in Rivesaltes. The total numbers of parasitized larvae
were rather high in Banyuls des Aspres and Terrats (41.2%
and 39.4%, respectively) and lower in Rivesaltes (16.7%)
and Maury (5.2%). Interestingly, the total percentage of
larvae parasitized in Banyuls des Aspres and Terrats were
almost similar but the relative proportion of C. capitator

and P. nigrina was reversed (Fig. 5).

The lowest proportion of parasitized L. botrana was
observed in Maury. The comparison between the Maury
and Terrats results is interesting because the host
populations were of similar size and both received an
insecticide application against L. botrana in spring 2005.
Surprisingly, Terrats received constant insecticide
application for several years while the vineyard surveyed
in Maury used biotechnical options until 2005 (Bt and
mating disruption). Maury differs from the other locations
in having a less patchy vineyard structure and a lower
plant diversity, which may explain the lower populations
of parasitoids.

m Campoplex capitator @ Phytomyptera nigrina O Lobesia botrana not parasitized
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Figure 5. Percentages of Lobesia botrana parasitized by
Phytomyptera nigrina and Campoplex capitator in the four
vineyards surveyed, and of unparasitized L. botrana. N = total
number of collected larvae of Lobesia botrana that reached the
chrysalid stage.

Parasitism by P. nigrina. Parasitism of L. botrana larvae
was 27.7% in Terrats, slightly lower in Banyuls des Aspres
(15.8%) and even lower in Maury (5.19%). The parasitoid
was not found in Rivesaltes, but the first adults of L.
botrana started to emerge three days after our sampling,
which indicates a host phenology earlier than in the other
locations. Thus, we cannot exclude the possibility that P.
nigrinaindividuals were present in Rivesaltes but emerged
earlier.

The parasitism rate observed in Terrats is in
agreement with that reported in the spring generation in
Sardinia, respectively 25 and 24.1% in 1986 and 1987
(Lucciano et al. 1988). Twenty-eight P. nigrina (14 males
and 14 females) were collected in Terrats. The female and
male pupae respectively weighed 3.66 £ .86 mg (N = 13)
and 2.94 + .41 (N = 8) (mean + Sd). The daily emergences
of P. nigrina could only be monitored from two locations,
Banyuls des Aspres and Terrats (Fig. 6). The number of
individuals collected from Banyuls des Aspres was too
low to permit a comparison between the dynamics of P.
nigrina at these two localities. However, most of the
emergences seemed to occur within one week and this
timing suggests that adult P. nigrina are present in the
vineyard at the beginning of July and could thus naturally
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control the L. botrana larvae that are present there at that
time.
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Figure 6. Number of individuals of Phytomyptera nigrina that
emerged daily from parasitized pupae collected in Terrats and
Banyuls in June 2005.
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Figure 7. Number of male and female Phytomyptera nigrina
that emerged daily from parasitized pupae whose larvae were
collected in Terrats and Banyuls during June 2005.

Males of P nigrina in Terrats emerged earlier than
females (Fig. 7): mean date emergences + Sd: male = June
20 £1.97, female = June 22 + 2.18; Chi2=14.75, df.7, P <
.05. This suggests a protandry in the population sampled.

Conclusion

Because significant parasitism rates by P. nigrina were
observed, this parasitoid may perform efficient natural
control of the European grapevine moth in the Roussillon
area, especially by reducing the summer population. Such
an efficiency was already observed in Sardinia and Tuscany
(Lucciano et al. 1998, Bagnoli and Lucchi, in press). The
fact that P. nigrina can be multivoltine is interesting for the
control of later generations of the moth.
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Campylocheta mariae Bystrowski recorded from Russia,
with notes on the Finnish dipterologist Lauri Tiensuu
(by C. Bergstréom and C. Bystrowski)
Abstract

The tachinid fly Campylocheta mariae Bystrowski,
2001, was described from northern Poland from the Stupsk
region and Biebrza Valley. The first Russian specimens
were however collected much earlier, by the Finnish
dipterologist Lauri Tiensuu in spring 1942 and 1943. From
his notes it is obvious that he regarded them as representing
an undescribed species that he in his notes called Campylo-
cheta karelica n. sp. However his important discovery was
never published.

Article

During a visit to the Finnish Museum of Natural
History in Helsinki in spring 2004, the first author noticed
a small box in their tachinid collection labelled
Campylocheta karelica n. sp. by Lauri Tiensuu. All 26
specimens, 19 males and 7 females, were identified by the
firstauthor as Campylocheta mariae Bystrowski, 2001. The
species was, based on these records, reported from northern
Russia in Fauna Europaea by the first author but without
any details (Tschorsnig et al. 2004). The identification was
also confirmed by the second author.

Lauri Tiensuu was born in Vesilax near Tampere
(Tammerfors) in Finland in 1906. He graduated from upper
secondary school in Sordavala (near Ladoga) in 1925, and
in 1931 he received a Bachelor of Science degree (B.Sc.)
from the University of Helsinki. During 1936-1956 he was
employed as an assistant in zoology at the faculty of
Agriculture and Forestry at the University of Helsinki and
in the summers 1942-1944 during the Second World War,
when Finland occupied parts of Russian Karelia, he worked
as manager at the Kentjarvi (Konchozero) biological
station. He was appointed as a senior teacher in Natural
History and Geography at the co-ed (upper) secondary
school in Hamina (Fredrikshamn). He died in 1980.

Tiensuu started to collect insects as a schoolboy in
Ladoga-Karelia and continued to do so throughout his
lifetime. At first his interest was focused on mayflies
(Ephemeroptera) but later he gradually became more
specialized in Diptera and especially the Muscoidea and
Tachinoidea. Most of his scientific papers were published
during the 1930s and 1940s. An important contribution to
the knowledge of Tachinidae was published in 1939 when
he described a new species, Pales exsulans, from Madeira.
He also contributed to the Finnish Diptera catalogue
(Tiensuu 1941) and to the knowledge of the Diptera fauna
of the Azores (Tiensuu 1945). As late as 1968 he published
an important paper concerning the Muscidae from
Spitsbergen (Tiensuu 1968). In 1981, his insect collection
and also his notebooks and diaries were donated to the
Finnish Museum of Natural History in Helsinki. His notes,

which comprise important and detailed information
concerning the faunistics and biology of Diptera, were
never published by himself but they are still available and
have been used by many recent entomologists.

During his commission in Kentjarvi (Konchozero),
Tiensuu participated in many collection trips to adjacent
areas. His first specimen of Campylocheta karelica (not
seen by the authors) was apparently, according to his
notes, collected on 15 May 1942 in Pogra, a small village
close to Podporozhe and situated at the river Svir in
western Russia (Leningrad oblast). Most of his specimens
were however collected in April and early May the
following year in Kolatselka (Kolatselg’e), an area that
comprises some small villages around the big lake
Tulmozero in the Tulemajérvi district of northern Russia
(Karelian republic).

Tiensuu’s notes for Campylocheta karelica contain

the following information:
“Campylocheta karelica TIENS. — Kolatselka 8.1V. -
9.V.1943; Pogra 15.VV.1942, 1 male. This species was very
abundant in Kolatselkd in spring 1943. | caught the first
specimen already in 8.4. when there was still snow on the
ground. A freshly emerged specimen settled itself onto my
jacket after a flight above the snow. It emerged at a site
close to the source of the river Tulema where bare ground
had partly become visible due to sunshine. During the
following days I caught several specimens of C. karelica
from the same locality and subsequently | found it
everywhere from the bushy and sparsely forested outskirts
of the village. It was a striking species because of its
abundance in Kolatselkd and was flying together with two
other spring specialistsi.e. Servillia [= Tachina] ursinaand
Plagia [= Cyrtophleba] vernalis.” [Translated from
Finnish.]

Material examined by authors: There are still 26
specimens present in the Helsinki museum. They are
labelled as follows: Car. or. / Kolatselkd / L. Tienssu
(printed) and with handwritten dates; 355", 16.1V.1943;
1o, 12, 18.1V.1943; 307, 12, 21.1V.1943; 1157, 32 2,
22.1V.1943; 12, 27.1V.1943; 15, 12, 3.V.1943.

The description of Campylocheta mariae was based
on eight specimens collected at the Biebrza Valley and
Stupsk in northern Poland (one specimen collected by Otto
Karl in 1941) (Bystrowski 2001). The new records for C.
mariae from Russia have significantly expanded the
known distribution of the species northwards. It seems
plausible that the distribution of this species includes a
wider area in northern Russia and perhaps also the eastern
districts of Fennoscandia. The reason why it has not been
found yet is apparently correlated to its early flight period
and also to a usually very low population density. Such
abundance as noted by Lauri Tiensuu from Kolatselka in
1943 must be regarded as rather exceptional.
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It is well known that the populations of tachinid flies
are characterized by considerable periodic fluctuations due
to host-parasitoid interactions. This situation is well
documented for parasitoids attacking many forest defol-
iators (Berryman 1996, 1998). Every year since spring
1999, when C. mariae was discovered in the Biebrza
Marshes (Fig. 1) for the first time, attempts have been made
to collect additional specimens, in suitable localities and at
different times. The results of these investigations were
however rather poor. Two specimens were collected in
1999, seven specimens were collected in 2000, and finally
one male was collected at the end of March 2002. The
species was fairly abundant only in spring 2000. In the
beginning of the 1940s when Tiensuu found his specimens
of C. mariae in Russian Karelia another European dipter-
ologist, Otto Karl, collected this species near Stupsk (Stolp)
in Poland (Karl 1944: 84). This record was initially pub-
lished as Campylocheta fuscinervis (Stein) but was later
revised by the second author (Bystrowski 2001). The
specimens collected by Tiensuu and Karl somewhat
coincide in time, indicating that the factor(s) affecting the
abundance of this parasitoid also affect a wide geographical
area.

Figure 1. Sarse birch forest in the iebrza Mrshes of Poland,
a typical habitat of Campylocheta mariae.

The habitat preferred by C. mariae could, considering
the notes of Tiensuu and the observations made by the
second author, be characterized as a mixed bushy
vegetation in early succession stage or as a sparsely birch
forest. The sites visited by C. mariae in the Biebrza
Marshes were located on “mineral elevation” covered by
sparsely growing birch forest situated among marshy areas.
One female in 1999 was however collected on a peat-bog
with Betula humilis Schrk. (Bystrowski 2001). Tiensuu
noted that numerous specimens were observed at a site
close to the beginning of the river Tulema and at the bushy
areas outskirts of Kolatselka.

Campylocheta mariae is a species that appears very
early in the spring. Tiensuu collected his first specimens
when the ground was partly covered by snow. In Poland

(Biebrza Valley) in 2000, the period of flight began when
the snow had already melted away but during night the
temperature reached minus 5 or 6°C. Specimens that had
spent the cold night in the low vegetation were found early
in the morning before the temperature had risen above the
freezing point (Fig. 2). During daytime specimens of C.
mariae were frequently observed while resting on dry
grass and on leaves from last year but also quickly running
on plants near the ground. Specimens that were covered by
an entomological net did not fly up into the net but
actively leaped down into the low vegetation to hide. Such
behaviour is rather unusual among tachinid flies.

Figure 2. Campylocheta mariae on frosted vegetation.

The host of this species is still unknown. Some
members of the genus Campylocheta are recorded as
parasitoids of caterpillars, mostly geometrids. Considering
that C. mariae appears in early spring, it seems reasonable
to assume that the host is a caterpillar that is overwintering
near the ground.

The females of both C. mariae and a recently
described species C. ziegleri Tschorsnig show a unique
feature of the female postabdomen. Sternite 7 is elongated
and sternite 6 is developed into the form of a long spatula.
The function or biological significance of this adaptation
of the ovipositor is unknown (Tschorsnig 2002). A key
separating these two species and both from the other
members of the genus was provided by Tschorsnig (2002).
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A new species of tachinid is a potential biological control
agent of the Mexican bromeliad weevil in Florida (by
R.D. Cave)

The Mexican bromeliad weevil, Metamasius callizona
(Chevrolat), was first found in Florida in a Broward County
nursery in 1989, apparently having entered the state in a
shipment of bromeliads imported from Veracruz, Mexico.
It became established in several natural areas and could not
be eradicated. The weevil’s spread to the western coast of
Florida was most likely aided by human movement of
infested bromeliads. From these initial infestations it has
steadily spread in south Florida (presently in 18 counties),
where it attacks and devastates native bromeliads. Two
native bromeliads are now on Florida’s endangered species
list specifically as a result of weevil attack (Florida
Administrative Code 2000). Ten other state-listed
threatened and endangered native bromeliads and one
endemic species face immediate risk as the weevil
continues to spread.

In 1993 | found a species of Tachinidae in Honduras
that attacks the larva of Metamasius quadrilineatus
Champion, another bromeliad-eating weevil. It was first

determined as an undescribed species of Admontia, then
Lixophaga. Finally, Monty Wood decided that is does not
properly belong to either of these genera, so we have
submitted a manuscript which proposes a new genus for
the fly.

This fly has been the subject of intensive recent
research in order to determine its biology and specificity.
Dr. Alonso Suazo, a postdoctoral scientist working at the
Panamerican School of Agriculture in Honduras,
conducted a number of studies to increase our knowledge
of this fly. As far as has been determined, it will attack
only Metamasius larvae in bromeliads, it deposits neonate
larvae rather than eggs, and these neonate larvae search for
the host weevil larva in the bromeliad stem and parasitize
3" or 4™ instar hosts. The host is killed before it pupates.
The optimal temperature for rearing the fly is 21°C
because the fly lives in tropical montane cloud forests in
Honduras and Guatemala.

Two students at the Panamerican School of
Agriculture, Diego PU Pacheco and Margarita Garcia
Gavilanez, participated in the weevil project in Honduras
and submitted theses for graduation (see below). Their
participation in the project was key to increasing the level
of research conducted.

The next step in this program is to establish a fly
colony at the University of Florida’s Biological Control
Research & Containment Laboratory in Ft. Pierce. Four
shipments of 40 parasitic fly puparia each were received
into the BCRCL on the following dates in 2005:
November 4, November 16, December 2, and December
15. There was good (80%) to excellent (98%) emergence
of adult flies from the puparia. Adult flies were placed in
a large cage and exposed to 7-15 M. callizona larvae
every 3—4 days. Feeding on hummingbird food and mating
were observed on occasions. Twenty days after exposure
of the first weevil larvae, we observed fly maggots exiting
weevil larvae, which demonstrates that successful
parasitization can occur in the laboratory conditions
presented to the flies. Since then, we have obtained over
20 parasitized weevil larvae. Twenty days after pupation
of the first maggots in our laboratory colony, adult flies
(both sexes) began emerging from puparia. The adults
were placed in a cage and provided food. Adult flies (at
least females) will survive up to 2-3 weeks as long as
conditions in the laboratory do not exceed 30°C and the
cage is kept humid by lightly spraying it with water daily.

In early December, one weevil larva was left in a
pineapple stem and this was placed in the oviposition cage.
The larva was parasitized. Therefore, female flies will
deposit maggots on pineapple stems containing a larva of
M. callizona. This is important information for future mass
rearing because we are currently using Tillandsia
utriculata (L.) stems as host material for weevils exposed
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to flies. If the availability of this host plant becomes
problematic, then pineapple stems may be used instead.

Future objectives

1. Continue to receive shipments of 40-50 puparia from
Honduras every 2 weeks.

2. Increase the size of the colony.

3. Submit publications of research results.

4. Compile all information and prepare a release permit
application to USDA APHIS PPQ.

Submitted theses

Garcia Gavilanez, M.S. 2005. Fecundidad de cf. Lixophaga
(Diptera: Tachinidae) y parasitismo artificial de Meta-
masius quadrilineatus (Coleoptera: Dryophthoridae) como
forma alterna para su produccion masiva. Ing. Agr. thesis,
Escuela Agricola Panamericana, EI Zamorano, Honduras.

Pu Pacheco, D.E.A. Biologia reproductiva de Metamasius
quadrilineatus (Coleoptera: Dryophthoridae) y parasitismo
por su agente de control bioldgico cf. Lixophaga (Diptera:
Tachinidae) en condiciones de laboratorio. Ing. Agr. thesis,
Escuela Agricola Panamericana, EI Zamorano, Honduras.

The life cycle of Therobia leonidei Mesnil (Ormiini), a
European parasitoid of bushcrickets (by G.U.C.
Lehmann)

Tachinid flies of the tribe Ormiini rely on acoustic host
cues to locate hosts. Adult Ormiini possess a conspicuously
inflated prosternal region, enabling them to detect the
mating songs of their hosts (Cade 1975). Unfortunately, a
lot of work is still to be done in the majority of Ormiini fly
species. Our current knowledge on biogeography and host
usage is summarized in Lehmann (2003). In the only
European Ormiini representative, Therobia leonidei

(Mesnil), the auditory sensitivity of the hearing organ is
tuned to the dominant frequency of its host’s song (Lakes-
Harlan and Heller 1992). The species is sexually dimorphic
in the size of the prosternal organ, which is much more
inflated in females. Furthermore, in males both eyes are in
broad contact on top of the head, whereas there are well
separated in females (Fig. 1).

Figure 1: A female of Therobia leonidei. The white inflated

hearing organ (modified prosternum) is visible on the
underside between the head and thorax.

This species has been found to attack the singing sex
of three different families of bushcrickets (Leonide 1969,
review in Lehmann 2003). In populations of the Greek
phaneropterine bushcricket Poecilimon mariannae
Willemse and Heller, males, which produce long calls,
were found to be parasitized in large proportions, up to
65% at the end of their season. The mute females were
never found to be infected (Lakes-Harlan and Heller 1992,
Lehmann and Heller 1998). In contrast, the morpho-
logically similar species Poecilimon veluchianus Ramme
(Fig. 2) produces short calls and is therefore less
parasitized (Lehmann and Heller 1998).

Figure 2: A male of Poecilimon veluchianus. Six of the eight
species of the Poecilimon propinquus-group have been found
to be parasitized (Lehmann 1998, 2003).

Figure 3: A parasitized male of Poecilimon mariannae. Eight
breathing funnels of fly maggots are visible. The different
pigmentation corresponds with the age of the funnels,
indicating superparasitism in this male. Fifty percent of host
males are singly infected, the mean number of fly maggots is
2.1 per host, with no increase over the season (Lehmann 1998,
unpubl. data).

After locating a singing male bushcricket, the female
fly deposits planidia larvae on its abdomen, which burrow
inside the host. A few days later, the larvae produce a
connection with the air outside through a funnel in the
host’s abdomen (Leonide 1969). Subsequently, the
infection by the fly is indicated by a brown dot on the
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ventral side of the male’s abdomen (Fig. 3), normally after
four days (Lehmann and Heller 1998).

Infected host males inevitably die following parasitoid
emergence (Fig. 4).

Figure 4: A dying Poecilimon mariannae host. The fly maggot
hatches through the intersegmental skin of the abdomen (see
arrow).

The mean survival from appearance of the breathing
funnel is seven days. The longest that parasitized males
survive is 14 days after fly attack (Lehmann and Lehmann,
in press).

Fly maggots weight around 10% of male hosts at
emergence (Lehmann 1998, unpubl. ms) and search actively
for shelter to pupate (Fig. 5).

Figure 6: Three pupae of Therobia leonidei on a centimetre
scale.

The maggots crawl under any decaying matter or
burrow themselves into the ground, where they pupate
immediately. The puparia are dark brown and about 6 mm
long (Fig. 6). Interestingly all flies hatched within 20 days
after pupating (Lehmann 1998, unpubl. ms), whereas the
host populations declined to zero. Until now, we do not
know whether this is an artificial responds to our haltering
conditions or flies uses alternative hosts over the season.

Developing fly larvae reduce male bushcricket
survival and reproductive effort. Parasitism will reduce a
male host’s investment capability into spermatophore
production (Lehmann and Lehmann 2000a). The reduced
amount of spermatophylax material transferred at mating
make them even more inferior with regard to female
refractory period and the number of eggs laid during this
period (Lehmann and Lehmann 2000b). Infected males
call less and are discriminated against by their phonotactic
searching females (Lehmann and Lehmann, in press). The
multiple costs of parasitoid infection on reproduction and
survival is assumed to be a major force in shaping host life
history (Zuk and Kolluru 1998). However, predation by
non-acoustic hunting enemies has a much greater influence
on survival and potential reproduction than parasitism
(Lehmann and Lehmann, in press).
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Notes on Elodia morio (Fallén) and other tachinids
reared from field-collected Lepidoptera in Emilia
Romagna, northern Italy (by A. Reggiani, M.L. Dindo
and S. Maini)

The codling moth, Cydia pomonella (L.) (Tortricidae),
is recognised worldwide as the key insect pest in apple, pear
and walnut orchards (Barnes, 1991). In the last two decades
in Emilia Romagna (northern Italy), Integrated Pest
Management has been applied to control this species and,
in recent years, both biotechnical (mating disruption) and
microbial (CpGV) methods have been increasingly used
(Galassi et al. 2001). In this framework, the role of natural
antagonists, which has until now been considered of minor
interest for codling moth control, can be reevaluated.

A study was conducted from 2003 to 2005 in 17
locations throughout the provinces of Modena, Bologna and
Ferrara (Emilia Romagna, northeast Italy), with the aim of
verifying the occurrence of codling moth parasitoids on the
major plant hosts (Pyrus communis L., Malus spp.and
Juglans regia L.) and in agroecosystems characterized by
different ecological complexities and pest management
strategies. For this area, no recent record of C. pomonella
parasitoids was found in the literature. Some specimens of
Hymenoptera (Ichneumonidae, Braconidae and Chal-
cididae) were, however, obtained from C. pomonella in the
province of Bologna between 1930 and 1936, and in the
province of Ravenna (Romagna, northeast Italy) between
1954 and 1957. These specimens are kept in the entomo-
logical collections of the Departments of Agroenviron-
mental Sciences and Technology of the University of
Bologna, and of Animal Biology of the University of
Modena and Reggio Emilia.

In the present study, C. pomonella larvae were
collected using cardboard strips that were placed around the

trunks of plant hosts in August and removed in full winter.
Inthe laboratory, the live larvae were placed in corrugated
cardboard cylinders inside PVC jars with a hole in the lid.
Glass jars were put over the holes to collect the newly-
emerged moths and parasitoids. More than 12,000 larvae
were collected and reared from 2003 to 2005 to monitor
parasitoid emergence.

Collections were also made of other Lepidoptera,
mainly Tortricidae, which shared plant hosts with C.
pomonella or were particularly abundant in the in-
vestigated agroecosystems. On pear, apple and walnut
trees, the same cardboard stripes used for C. pomonella
larvae were used to collect larvae of the quince moth
Euzopherabigella (Zeller) (Pyralidae), while buds infested
by Tortrix viridana (L.) larvae (Tortricidae) were collected
from oaks, in particular Quercus pubescens Willd.

Figure 1. Elodia morio adult on a cotton ball soaked in a
honey and water solution (picture by F. Santi).

A number of parasitoids emerged in the laboratory
from the field-collected larvae, including tachinids that
were kindly determined by Hans-Peter Tschorsnig of the
Staatliches Museum flir Naturkunde, Stuttgart, Germany.
All of the tachinids that emerged from C. pomonella
belonged to the species Elodia morio (Fallén) [= tragica
(Meigen)] (Fig. 1), which was also obtained from T.
viridana. Both moths were reported as natural hosts of E.
morio by Kara and Tschorsnig (2003). Clausicella
suturata Rondani emerged from E. bigella.

Elodia morio is reported as one of the most important
parasitoids of the codling moth in continental Europe
(Rosenberg 1934, Coutin 1974, Attanassow et al. 1997).
However, it was not found in recent studies in northwest
Italy (Re et al. 1998, Alma 2006 pers. comm.). In the
present study conducted in northeast Italy, E. morio was
only obtained from larvae collected in complex agro-
ecosystems of the hill land. In these environments, the
percentages of successfully parasitized C. pomonella
larvae ranged from 2.5% to 7.4%. In his field study carried
out in Romagna (northeast Italy) using an entomological
net, Campadelli (1989) also collected E. morio adults in a
hill site with a rich vegetation.
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Figure 2. A puparium inside a larva of Cydia pomonella
(picture by F. Santi).

Elodia morio is known as a solitary, larval-pupal
parasitoid (Coutin 1974, Kahrer 1987), but Rosenberg
(1934) reported that it may complete larval development
also in the host larvae. In the present study well-formed
puparia were found inside C. pomonella larval remains
(Fig. 2). However, no adults emerged from these puparia
and we have no clear evidence that they actually belonged
to E. morio (though no other tachinid was obtained from the
codling moth in this three-year study). According to Herting
(1974), E. morio females oviposit microtype eggs (0.22 mm
long) on foliage, which are then ingested by larvae. These
microtype eggs have a thin chorion and are thus less
resistant to dehydration than those of some other tachinids.

In this three year-study, the life cycle of E. morio was
not found to be synchronised with that of the host C.
pomonella at least in the winter generation, as the adult
parasitoids emerged 1-4 weeks before the adult moths.
These observations are consistent with the findings of
Coutin (1974) and Kahrer (1987), who respectively
reported that E. morio adults emerged 25-30 days and 1-5
weeks before the host. According to Kahrer (1987), this
asynchronism may indicate that C. pomonella is not fully
suitable as a host for E. morio, although due to adult fly
longevity females are not precluded from parasitizing C.
pomonella larvae of the first generation. We found that E.
morio adults that were fed on a honey and water solution
survived in captivity for 18-39 days.

Oligophagy may represent a parasitoid strategy to
synchronize the life cycle of a tachinid on different hosts.
This allows, for example, E. morio to parasitize the faster
developing T. viridana before the larvae of C. pomonella
are available. Complex ecosystems, which are potentially
richer in host species, may support the survival of E. morio
by providing hosts with somewhat different life cycles. If
this is true, then the parasitism of C. pomonella by E. morio
is likely higher in areas with complex ecosystems.
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Apamea illyria Freyer, 1846 [= Hadena illyria] (Lep.
Noctuidae), the first host record for Linnaemya
haemorrhoidalis (Fallén, 1810) (by C. Bergstrém)
Linnaemya haemorrhoidalis is a rather common
tachinid in Europe. In the Nordic countries this species has
frequently been mixed with Linnaemya rossica Zimin and
L. olsufjevi Zimin by previous authors. I have as a part of
my work for The Swedish Taxonomy Initiative examined
numerous tachinid specimens from the collection of the
Zoological Museum in Helsinki. A specimen of L.
haemorroidalis is labelled as follows: handwritten label
/Ex Hadena illyria /Hyvinge /em. 1944 /J. Waselius/ and
/Micropalpus/ haemorrhoidalis Fall./ Tiensu det. This is
the first host record for this species. Also mentioned under
Micropalpus haemorrhoidalis in the notebook (unpub-
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lished) of the Finnish entomologist Lauri Tiensuu; in
Finnish “Hyvinkaa (J. WASELIUS) 1944, e Parastichtis
illyria FRR.

Cosmorhoe ocellata (Linnaeus, 1758) [= Cidaria ocellata
(L] (Lep. Geometridae), a host of Trafoia monticola
Brauer & Bergenstamm, 1893 (by C. Bergstrom)

Trafoia monticola is a rare species in Europe and there
are very few records from the Nordic countries. Cosmorhoe
ocellata was initially recorded as a host for Trafoia (?)
monticola B.B. by Herting already in 1962. This record was
based on a single Swedish specimen available in the
collection of the Zoological Museum in Lund. The
specimen was reared from a larva of Cidaria ocellata
collected at Ekerd in the district Sédermanland by F.
Nordstrom. Unfortunately the head is dorso-ventrally
compressed and is also covering the anterior part of the
thorax. Apparently the bad condition of the specimen
caused Herting in 1966 to change his mind regarding its
identity and to associate it with Trafoia gemina n. sp. Since
then C. ocellata has incorrectly been regarded as a host for
T. gemina. | have re-examined the specimen reared by
Nordstrém. There are three dorsocentral bristles before the
suture, the ocelli form an elongated isosceles triangle,
abdominal tergite 2 possesses yellow hairs below, and
therefore this specimen clearly must represent T. monticola.

Cosmorhoe ocellata is in fact, as was recorded by
Herting in 1962, a host for T. monticola and no host is
currently known for T. gemina. The latter species should
also be removed from the Swedish checklist.
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Taxonomy and biogeography of West Palaearctic
Tachinidae (by P. Cerretti)

Abstract of Ph.D. thesis

Aim. The aim of this work was to prepare an easy
instrument for the identification of the West Palaearctic
tachinid flies, to provide a biogeographical analysis to
genus level, as well as to provide a complete picture of the
Italian tachinid fauna.

Materials and methods. INTERACTIVE MULTI-ENTRY KEY.
The key to the West Palaearctic genera consists of an
interactive multi-entry system run by a PC software (Mosch
1.1b 2005) especially created for the purpose. The system
is based on a matrix containing the codified morphological
characters of each of the 310 terminal taxa; the programme

simultaneously compares all morphological characters
selected by the user with the database matrix and outputs
the genus name (or genera names) corresponding to these
characters. A detailed card is provided for each genus,
with an iconographic database of over 700 digital pictures
for a correct recognition of characters and information on
phenology and Italian distribution of each species.
DICHOTOMOUS KEYS. The keys to species are presented on
paper under the classic dichotomous form; they allow the
identification of a total of 744 species, including all those
known to Italy and most of the Euro-Mediterranean ones.
DATABASE. A faunistic database containing phenological,
ethological and bionomic information for over 16,000
records, which can be processed and used for statistical
and biogeographical analyses.

BIOGEOGRAPHICAL ANALYSIS. A biogeograhical analysis
was carried out by analysing the distributional information
on West Palaearctic genera contained in the database.

Results. INTERACTIVE MULTI-ENTRY KEY. The interactive
multi-entry key system allows a completely different
approach to the taxonomic diagnosis compared to the
dichotomous key. It does not show the limits of the latter
and is an easy tool which can be used also by the beginner
in the field of tachinidology. The main advantage is that
the diagnosis does not follow a pre-established route, but
is determined by the user, who can choose the characters
(which appear simultaneously, notin asequence like inthe
dichotomous key) himself and is free to leave out the more
ambiguous ones or those which are difficult to detect or
missing in the examined specimen, which may be
incomplete. This is allowed by the high redundancy of the
data contained in the character matrix.
BIOGEOGRAPHICAL ANALYSIS. The chorological spectrum
of the West Palaearctic Tachinidae consists mainly of
three groups: genera the distributional range of which is
comprised in the West Palaearctic, genera with a Holarctic
distribution and genera with a Palaeotropical distribution
that occur in the Mediterranean area. These last two
groups can be explained by the alternation of Quaternary
glaciations. The widespread arid climate which char-
acterized the whole Palaearctic and most of Africa during
the last glaciation (confirmed also by recent studies on
fossil pollens) appears to have determined a consistent
decrease of forest cover during that period, parallel to an
expansion of the steppic biomes. The westerly expansion
of the cold Asiatic steppe would have permitted the arrival
in Europe of genera of Asian origin, whereas the palaeo-
tropical elements would have reached the Mediterranean
area during the periods of maximum contraction of the
Sahara desert, during phases of both glacial expansion and
retraction.
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PERSONAL NOTES

Hye-Woo Byun writes: | am currently conducting a
taxonomic revision of the tribe Blondeliini from Korea for
my Ph.D. dissertation under the supervision of Dr. Ho-Yeon
Han at Yonsei University, Wonju, Korea. So far we have
recognized 45 species and 20 genera of Blondeliini from
Korea, but the numbers are increasing every year. This
winter Dr. Han and | visited Drs. Wood and O'Hara in
Ottawa to help get our tachinid specimens identified by
comparing them with types and identified specimens in the
CNC (Canadian National Collection of Insects). Earlier, in
2002, we identified many of our Korean specimens using
the collection of Dr. H. Shima at Kyushu University,
Fukuoka. In addition to the recognition and description of
Korean taxa, | am planning to conduct a phylogenetic
analysis using all Korean blondeliines plus some additional
species representing various Palaearctic genera based on
morphological characters. | am also analyzing Korean taxa
using mitochondrial 12S and 16S rRNA gene sequences.
We believe that these studies, even though geographically
limited, will be useful to test the generic placement of some
species, will help with the association of males and females
of some species with sexual dimorphism, and will help
confirm the membership of some taxa in the Blondeliini. As
you might expect, Korea has a rich tachinid fauna with
many unknown taxa. Dr. Han and | have so far identified
215 species from the roughly 500 species we have sorted
from our collections, but we believe that the actual number
of Korean species might be well over 800 species. We are
planning to keep working on this fascinating group of flies
to shed light on the tachinid fauna of this part of the world.

Silvio Nihei writes: | completed my Doctoral thesis on the
systematics and biogeography of world Muscini (Muscidae)
at the Universidade Federal do Parana (Curitiba, Brasil) in
2004. Since March 2005 | have been developing a
taxonomic and cladistic study of the Exoristini as a post-doc
project at the Museu de Zoologia, Universidade de Séo
Paulo (Sao Paulo, Brasil). | plan to produce identification
keys to Latin American genera and species, diagnoses and
redescriptions of poorly known taxa, and also to
hypothesize on the phylogenetic relationships among the
world genera of Exoristini based on morphological
characters. For this year (2006), | am planning to visit some
South American (Argentinean and Chilean) and American
museums, and also the Canadian National Collection
(Ottawa). | would be grateful to receive and examine
material of Exoristini from any Latin American country. If
you have any collected material and/or any suggestions or
comments about my study, please do not hesitate to contact
me.

Recently, Dr. Ronaldo Toma (now at the Universidad
de Carabobo, Valencia, Venezuela) and | finished the

cataloguing of the Tachinidae type-material housed at the
Museu de Zoologia. The catalogue has been submitted to
Revista Brasileira de Entomologia for publication in
Portuguese. | have also been involved in a databasing of
the Tachinidae collection, with the assistance of Dr. Carlos
Lamas (curator of the Diptera).

Marcelo Pansonato writes: Since April 2005 I have been
working on two different projects as an undergraduate
researcher at the Museu de Zoologia, Universidade de Sdo
Paulo (Séo Paulo, Brasil), under the supervision of Silvio
Nihei. Both projects concern the taxonomy of the Dexiini.
The first is a taxonomic revision of the genus Prophoro-
stoma Townsend that will include a morphological
redescription and terminalia illustration of both sexes of
the type species. The second is an identification key to the
Brazilian genera of Dexiini based on morphological
characters. | have yet to examine the following genera, and
would be grateful for the loan of specimens belonging to
them: Itamintho Townsend, Pachymyia Macquart, Sarco-
calirrhoe Townsend, Tropidodexia Townsend, and
Tropidosiomorpha Townsend.

John Stireman writes: Since completing my PhD thesis
work at the University of Arizona (2001) that was focused
on the evolution and ecology of tachinid-host associations,
I have been involved in a number of research projects as a
postdoctoral researcher dealing with a variety of non-
tachinid insect taxa. | have, however, attempted to reserve
some portion of my research interests and time focused on
tachinids. | recently accepted a faculty position at Wright
State University (Dayton, Ohio, USA) as an invertebrate
zoologist, which may allow somewhat more freedom in
research directions, but much more responsibility in
teaching.

I hope that readers of this newsletter are aware of the
recent review article of tachinid biology that I collaborated
on with Jim O’Hara and Monty Wood, which was recently
published in Annual Review of Entomology (2006, vol. 51,
pp. 525-555). Although far from comprehensive, the
review summarizes several areas of tachinid biology in
which there has been recent work and/or that we thought
could benefit from review (e.g., Jim O’Hara provides a
very nice summary of biogeographic diversity patterns and
endemism in tachinids). We also point out some of the
more promising areas for future research on tachinid flies.
If anyone would like a pdf file of the review article please
let me know and I will be happy to e-mail one.

One ongoing project dealing with tachinids that | am
involved with is a biological survey of Lepidoptera and
their parasitoids in Andean Ecuador. The project is based
at a small biological station (Yanayacu) at approximately
2000m on the eastern slope of the Andes Mountains. The
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area is characterized by a particularly diverse and visible
tachinid fauna, with various tribes of the Tachininae
especially well represented (e.g., Tachinini, Polideini).
Preliminary sampling suggests that the region may be an
epicenter of tachinid diversity. We are building a collection
of both hand-netted and reared specimens that will be
identified (to the extent possible given the certainty of new
species and high probability of new genera) and used to
analyze patterns of species diversity and the diversity of
species interactions (e.g., host-plant-caterpillar-parasitoid).
These collections will also serve as a foundation for
taxonomic and systematic research. | am currently working
to develop web pages that document and illustrate the

Fasslomyia fantastica rownsend

reared tachinids, including information on their host
associations and notes on life histories (Fig. 1). Various
impediments including an early lack of 24-hour electricity
and miscommunication between researchers and local
Ecuadorians employed as “parataxonomists” has resulted
in slow initial progress, but we have now started to
accumulate many diverse specimens that | am beginning to
sort and identify. We hope that we can secure sufficient
funding to support this project for several more years (if
not indefinitely). If anyone is interested in including taxa
from this region in revisions or other taxonomic work,
please contact me.

Tachinidae: Tachininae: Ernestiini

Hosts: Apatelodidae (“Headlights" caterpiliar)

[
&

notes: A strikingly marked tachinid. Dark markings on vings
appear different from specimens in USNM (G. Gentry pers.
communication) - may be diferent species or geographic
variant (type specimens from Bolivia). pictured is female
specimen.

del. G. Genlry/J. O. Stireman Il

LIFE HISTORY DATA
Development time
Rearing Results 1

Host plant (of host) Nectandra sp. (Lauraceae)
Caterpillar host

Natural History Observations

“headlights caterpillar” Apateledidae

Voucher location Wright State University

emerge from host 20 days after collection; pupation duration ~ 40 days

gregarious (7 reared from one host), emerged from host larval stage, pupated outside host.

Figure 1. Sample web page of tachinid reared in Ecuador.
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