





Table 4. Number of cycad aulacasspis scale (CAS) and number within indicated insect order on sticky traps

CAS® Dipterab Hymenoptera  Lepidoptera®  Coleoptera
Site Cs‘éie 2005  Range 2007 (V)¢ 2007 2007 2007 2007
Mangilao  female 13.6 9.1-23.3 <0.1 2) 24.5(61) 6 1.5 2
Mangilao  male 5.5 1.5-9.8 <0.1 (10) 46(62) 6.2 2 4
Ritidian female 29.8 12-99 NA NA NA NA NA NA
Ritidian male 96.5 36-1603 0.1 (6) 26.3(63) 4.1 3.8 6.8
* Number of male CAS per cm? (10 samples per trap)

Diptera, average (percentage Phoridae)
¢ All moths were Anatrachyntis except one
d (N), number of cones, 2007
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Figure 4. Proportion of pollen grains associated with Anatrachyntis moths, other insects,
or not associated with any insect or arthropod counted on female cone sticky traps.

Figure 5. Pollen grains found adjacent to and on the thorax of an adult Anatrachyntis
moth. Scale bar = 0.2 mm.

Although there may be a false positive association with some insects (if wind-
blown pollen was trapped near an insect), the association of pollen with the
Anatrachyntis moth was fairly consistent, suggesting that it does carry pollen.

From a total of 33 Anatrachyntis moths captured in a female cone bag trap
overnight, 84 pollen grains were extracted Since the source of the moths is
unknown (whether from female or male cones), this may be an underestimate of
pollen loads of moths leaving male cones. No male cones were within 20 m of
this cone.



96 Micronesica 41(1),2009

SUMMARY

In this survey, we captured a diversity of arthropod visitors to C.
micronesica cones and we used the information to identify putative pollen
vectors and to compare different habitats. Firstly, two of the insect visitors,
Anatrachyntis moths and several closely related Carpophilus nitidulid beetles
have been identified as subjects for future pollination studies based on their
presence in male and female cones. The moth breeds and depends on male
cycad cones, a common life history trait among host-specific pollinators of other
cycads (Stevenson et al. 1998). No Lepidoptera to date has been implicated as a
pollinator of any other cycad species. Nitidulids are implicated as pollinators of
many angiosperms (e.g., Jurgens et al. 2000) and also Cycas revoluta (Kono &
Tobe 2007). Since these Carpophilus species are not native to this region, their
involvement with C. micronesica is probably recent, but more research on other
cycads is needed to analyze any patterns. Secondly, these insects have been
identified from cones in Rota, which suggests a similar pollination system as on
Guam. Thirdly, in terms of sampling methodology, the sticky trap sampling
method captured the most diverse set of taxa. Fourthly, all habitats were similar
in taxa caught, and the relative rankings of taxa were similar between sexes and
across habitats. The increased density of insects at the more fragmented forest
habitats (Ija and Lamlam) may be due to insects concentrating on the few
available cones at these sites, although other habitat factors, elevation, exposure,
as well as trap design, location, and shading (e.g., Hoback et al. 1999, Wolda
1987) also may affect trap capture. Finally, most of the pollen trapped at female
cones was not associated with insects, suggesting that wind also plays a role in
vectoring pollen.

Cycads on Guam occur in fragmented forest communities and further
fragmentation of cycads is occurring due to the invasive pests that kill trees
directly or that make them vulnerable to other perturbations. Pollen-limitation is
a significant cause of reduced seed production in fragmented plant populations
(Harris & Johnson 2004) and perhaps more particularly in the case of cycads
with dependent pollination mutualisms. Further increases in fragmentation may
lead to loss of specialist pollinators, further affecting seed set. Therefore,
understanding the pollination system of Cycas micronesica on Guam is not only
of evolutionary interest but also is vital for setting priorities for conservation
management of this critically endangered species.
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