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TABLE 1. Distribution of traps and distance away from remnant vegetation,

SITE g 5 g 3 s 0
2 z 2 2 z Z
: 3 2 2 2 g
= = a = -~ a
Daisy Hill East-west Series | North-south Series2
1 — 7 —
12 [ 60
5 50
) 2 100
3 240
4 280
Fairburn EW Series 3 NS Seriesd
21 29 —
22 0 28 0
23 100 1 27 100
24 200 | 26° 200
25 o0 |

3 Distance from remnant vegelation in metres. No values are given for traps in the forest. Zero values indicate
the trap is at the forest edge. P Trap 26 is ut the intersection of transects 3 and 4,

little movement into the adjacent open pasture
areas. These stands presumably provided shelter,
food and other resources necessary for their sur-
vival. There are no detailed data on the move-
ments of any scarab parasitoid groups in
Australia, but tiphiids arc not believed to move
far out into open pasture (Ridsdill Smith, 1970).

METHODS

Parasitoid numbers were monitored at two sites
S0km east of Armidale at the eastern edge of the
trec-deeline affected area of northern NSW.
These sites were Skm apart on the adjacent
properties of Daisy Hill and Fairbum.

Seils at hoth sites were dominated by granite
parcnt material but a small area of soils were
derived from sediments st Daisy Hill, and basalt
at Fairbum. The vegetation was similar at both
sites. The properties have undergone similar
clearing, pasture improvement and grazing
regimes. At Daisy Hill the forest/pasture bound-
ary is well defined. The forest (a mixture of
vegetation types, from heath to eucalypt wood-
land and forest) has undergone minimal distur-
bance by grazing and timber removal. At
Fairburn, the pasture/forest boundary is not as
well defined as most of the forest has had greater

disturbance. There hus been partial cleaning
within the remnant forest and livestock are not
excluded. The transition from forest to pasture is
more gradual.

Twenty malaise traps, as desenibed by Townes
(1972), were established: 8 at Daisy Hill and 12
at Fairbum. The distnibution pattern of remonant
vegetation allowed traps to be established only at
intervals up to 400m. At cach site, traps were
located within the forest, at the forest edge and at
intervals out into the adjacent pasture (at right
angles to the forest boundary).

Traps were in 4 series based on site and transect
orientation away from the remnan! vegetation
(Table 1.). At Daisy Hill, Trap | was in the forest,
Trap 12 was at the forest boundary, whilst Traps
2-6 were in open pasture. Trap 7 was in a stand
of leptospermum in forest otherwise free of un-
derstorey. At Fairburn, Traps 21 and 29 were in
remnant vegetation areas dominated by Eucalyp-
tus spp. with a variable shrub layer. Traps 23-28
were in the open and Trap 26 was at the intersec-
tion of 2 transcets. Trap 29 was the only trap
surrounded by an understorey of bursaria. Trap
30 was on a grazed wooded ridge top with few
shrubs, over 600m away from the nearest trap
(Trap 26, in open pasture). Traps 30-32 because
of their location or different vegetation were not
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FIG. 1. Total number of Tiphiid and Tachinid scarab parasitoids collected per trap.
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FIG. 2. Total number of Tiphiid and Tachinid species caught per trap.

included in any transect. Trap 31 was in low
leptospermum scrub, surrounded by tall kunzea
with few eucalypts, while Trap 32 was in a small
natural clearing adjacent to the leptospermum.
Traps 31 and 32 were near Trap 21.

All traps had the collection vessel outlet at the
northern end (1.9m above ground level) and the
longitudinal axis aligned north-south. Traps were
individually fenced to exclude stock and grass
within the enclosures was periodically mown.

Collection vessels on the malaise traps were
changed every 7 days. Spiders on trap walls were

removed to prevent predation. All adult tiphiids,
tachinids (including non-scarab parasitising
species), scoliids and scarab beetles within the
traps were retained for identification.

RESULTS

Trapping data are presented for the period 16
August 1991-26 December 1992 (Table 2). Col-
lected specimens were ;: 5311 scarab parasitoids,
of which 3,274 are tiphiids (excluding the gryl-
lotalpid parasite Diamma bicolor), 2,027 are
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TABLE 2. Numbers of scarab parasitoids and scarab beetles collected.

TRAPNO. | TIPHODS | TIPHIDS! | scoLnps | TACHINIDS | TACHINDS? | scaraps [TOTAL
Daisy Hill Series 1
1 503 496 0 541 148 30 1718
12 118 107 0 495 86 27 833
5 73 71 0 587 62 26 819
2 54 52 1 507 50 30 694
3 16 16 0 329 16 14 391
4 I 76 2 0 571 106 21 846
Daisy Hill Sertes 2
7 612 590 1 | ¥23 56 22 2104
6 90 89 2 | 708 | 16 35 940
Fairburn Serics 3
21 396 258 0 482 111 0 1247
2 403 384 t 1839 194 0 2821
23 98 95 1 1326 68 0 1588
24 86 79 0 871 55 0 1091
25 70 63 3 742 130 0 1008
26> 54 52 1 579 166 0 852
Fairburn Series 4
29 236 166 0 1165 108 0 1675
28 102 81 0 824 103 0 110
27 39 35 0 508 148 0 730
2% 54 52 1 579 166 0 852
Fairburn

30 427 355 0 768 152 1 1703
3 70 55 0 244 36 0 405
32 178 158 0 851 216 0 1403

TOTAL 7m 3274 10 14760 2027 206 23978

! Tiphiids exept Diamima bicolur. = Scarab parasitising Tachinids, ? Tncluded in 2 series but only once in total.

tachinids (scarab parasitising species) and 10
scoliids. Atlcast 59 specics of tiphiid, 24 1achinid
and 4 scoliid spccies have been recogniscd. Also.
afurther 14,760 non-scarub parasitising tachinids
of an unknown number of species, but potentially
important in controlling other pests of both pas-
ture and trees have been retained.

Of the 87 parasitoid specics recognised, at least
39 are undcscribed: 28 tiphiids and 11 tachinids;
the incidence of undescribed species varics from
very common lo rare, Further breakdown to
specics level of tiphiids (see Appendix) is not
mcaningful because of the large number of un-
described species.

Tiphnd species’ abundance using artificial fre-
quency classes arc: very common (>100 cap-
turcs), 4; common (20-99), 19; uncommon

(10-19), 13; rare (5-9), 4. very rare (<5), 19
captures. The last category include 3 species not
capturcd in Malaisc traps but only by sweep
netting, Tiphiids were fewer along transects away
from remnant vegetation (Table 2. Fig. 1).

Tiphiid diversity (i.e. species richness) is
higher in the forest and at the boundary with the
pasture. Diversity 15 lower further from the rem-
nant vegetation (except for Traps 4 and possibly
27) and the same general trend occurs in tachinids
(Fig. 2). Tiphiid catchcs, both in abundancc and
diversity, are lower at Trap 29 (surroundcd by
bursaria) than for traps near leplospermum.
Tachinids appcar unaffected by thc dominant
flowering species near the traps. Results from
Trap 30 were highcr than expected
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APPENDIX. Provisional taxonomic status of tiphiid
genera collected at all sites.

No. of Species
Genus Total Described | Undescribed

Agriomyia 2 2
Anthohosca 7 2 5
Ariphron 4 4
nr Ariphron 2 2
Asthenothynnus 3 1 2
Diamma 1 1
Eirone 7 1 6
Elidothynnus 1 !
Guerinius 1 1
Hemithynnus 2 2
Lestricothynnus 1 1
Laphocheitus 2 2
Neozeleboria 4 1 3
Phymatothynnus 4 1 3
Rhagigaster 4 4
Tachynomyia 5 3 2
Thynnoides 2 1 1
Thynnoturneria 2 1 1
Zaspilothynnus 1 1

TOTAL 55 28 27




