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half suffused with brown, color not sharply delineated; vein Rs,s curved upward at
apex to meet costa at nearly a right angle; petiole of first posterior cell as long
as r-m crossvein; upper intercalary vein short; r-m crossvein a little beyond middle
of discal cell; axillary cell at base much wider than anal cell; alula well developed.
Abdominal dorsum pale yellowish to whitish pubescent, long black hair across
posterior margin of all segments except the first; tomentum consists of short, recum-
bent, somewhat curly hair. Venter white pilose, a few hlack hairs present at apex.
Genitalia small, (Fig. 4), epiphallus curved upward apically, lower portion of tip
of epiphallus somewhat lobed; aedeagus short extending about half length of
epiphallus; dististylus not strongly hooked apically, posterior margin nearly
straight; basistylus narrow, curved below.

Female.—Eyes separated by two and a half times width of ccellar tubercle. Front
entirely yellow pilose, a few black hairs present on each side at vertex, bare stripe
present down front from occllar tubercle te antennae. Side of abdomen fulvous at
base, last three or four segments entirely fulvous. Wing coloring lighter than in
male. Body pile and tomentum more yellowish, tomentum more dense. Otherwise
as described for male.

Holotype, allotype and seven paratypes from SaAN Ferire, Baja CALIFORNIA,
Mexico, I11-27-63 (G. 1. Stage). Types in California Academy of Sciences.
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Siricid Woodwasps and Their Associated
Parasitoids in the Southwestern United States

{(Hymenoptera: Siricidae} _. _.
- { :

A. A. Kirx

CSIRO Division of Entomology, P.O. Box 1700,
Canberra City, A.C.T., Australia®

Since 1962 the Division of Entomology, CSIRO, has been invclved
in the biological control of Sirex noctilio F which was accidentally
introduced into and has become established in plantations of Pinus
radiata D). Don in southeastern Australia. Insect parasitoids and para-
sitic nematodes of siricids have been collected in the northern hemi-
sphere and consigned to Tasmania for culturing and subsequent release
in infested areas of Tasmania and Victoria. Earlier collecting in North
America has been confined to California and Nevada and eastern
Canada (Taylor 1967; Lloyd 1968, 1970). Ten species of siricids and
six species of hymenopterous parasitoids were known to be present in
Arizona, Colorado, and New Mexico (Cameron 1965), the three states
I surveyed in 1971. )

During April to August 1971 dead or dying lconiferous trees and
associated branches, logs and stumps were examined for signs of siricid
larvae or galleries. Infested material was cut into one metre lengths
and transported to outdoor cages at Flagstaff, Arizona. The logs were
separated into groups according to locality and tree species. With
limited time available the main emphasis of the work was placed on
obtaining exact identifications of trees and the insects emerging from
them. Precise daily records were made of insect emergence and from
these their flight periods were determined. Insects were reared from
11 localities in northern Arizona, 2 localities in New Mexico, and from
the San Juan Mountains in Coloradoe.

REsuLTs

The siricids Sirex cyaneus F., S. juvencus californicus {Ashmead),
S. longicauda Middlekauff, Urocerus californicus Norton, U. gigas L.,
Xeris morrisoni morrisoni Cresson and X. spectrum L. were reared
from Abies concolor (Gord. & Glend) Lindl, 4. lasiocarpa (Hook)

Nutt, Picea engelmanni Parry and Pinus ponderosa Laws. (Table 1).

1 Present address: CSIRO Biological Control Unit, 335 Ave Abbé Paul Parguel, 34000--Montpellier,
France.
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Insect emergence from stored material.

TaBLE 1.
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collected at Happy Jack, Arizona.

Seasonal emergence of siricids and associated parasitoids from logs

Nine species which are known to be parasitoids also emerged. These
were the ichneumonids Rhyssa alaskensis Ashmead, R. hoferi Rohwer,
R. persuasoria L. and Megarhyssa nortoni nortoni Cresson; the ibaliids
Ibalia leucospoides ensiger Norton, I. montana Cresson, I. ruficollis
Cameron and I. rufipes rufipes Cresson; and the stephanid Schlettererius
cinctipes (Cresson) (Table 1). The -cleptoparasite Pseudorhyssa
maculicoxis (Kreich) was found associated with R. persuasoria at three
localities in Arizona (Table 1). The timber was stored over the winter
of 1971/72 and another 766 insects emerged during 1972 (Table 1).
More than 50% of the insects which emerged were parasitoids, but this
cannot be taken as a true figure for parasitism because insect emergence
had already taken place from some of the material collected.

Discussion

Rather homeostatic conditions prevail in many of the undisturbed
western United States coniferous forests (Hagen et ol., 1971), and
epidemic outbreaks of insects are relatively rare (Balch, 1960). No
evidence was found of current siricid epidemic outbreaks during the
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Fic. 2. Seasonal emergence of siricids and associated parasitoids from logs
collected at A. San Juan Mountains, Colorado; B. Sandia Crest, New Mexico.

survey. The coniferous forests of the southwestern United States appear
to be very diverse and stable communities, therefore it seems likely
thal host specific associations between insects and trees would have
evolved. Evidence that seems to substantiate this is that S. juvencus
californicus was associated only with Pinus spp. and S. longicauda,
U. californicus snd X. morrisoni were associated only with Abies spp.
(Table 1). Less specialized relationships were found with S. cyaneus,
which emerged from both Abies and Picea, and X. spectrum, which
emerged from these as well as Pinus (Table 1). In addition Sprad-
bery and Kirk (unpublished data), after eight years of extensive
survey work and intensive collecting of siricid infested material and
subsequent meticulous rearing, have evidence that there are distinct
siricid coniferous tree associations in Europe and neighbouring areas.
While the apparent siricid host tree associations in the southwestern
United States described above cannot be regarded as conclusive without
further data, there are good reasons for thinking that they are firm
asscciations.

R. hoferi and I. ruficollis only emerged from Pinus (Table 1) and
may be associated with S. juvencus californicus. R. persuasoria, M.
nortoni nortoni and S. cinctipes attacked a wider range of siricid
species from different host tree species (Table 1).

Relationships between siricids and parasitoids are clearly seen when
the flight periods of the three ibaliid species are examined. I. rufipes
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rufipes and I. montana have early summer flight periods and could
only attack overwintered siricid larvae (Figs. 1, 2). The closely re-
lated I. rufipes drewseni Borries in Europe (Kerrich, 1973} behaves in
the same way (Spradbery, 1970}. I. ruficollis has an early automn
{light period and was observed to attack S. juvencus californicus larvae
late in September. The closely related I. leucospoides leucospoides
(Hochenwarth), (Kerrich, 1973), from Europe and neighbouring areas
also attacks siricids in autumn, active females being noted in Tunisia
as late as November (Spradbery and Kirk, anpublished data).
Much further work needs to be done to clarify the role of parasitoids
in the suppression of siricid populations in the southwestern United
States, but present evidence indicates considerable importance.
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