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NYCTEOLA FRIGIDANA WALKER (NOCTUIDAE: SARROTHRIPINAE)
REPORTED AT AN UNORTHODOX BAIT

Additional key words:

On 15 July 1998, while attempting to compare the ef-
ficacy of two different types of bait, I noted a common-
place occurrence. Yellow jackets (Hymenoptera: Vespi-
dae; Dolichovespula arenaria (Fab.)) were feeding on
the fresh spattered insect remains on the front of my ve-
hicle. An hour later, at dusk, I hung out two 30-meter
long strands of cotton clothesline rope that were soaked
in different bait formulas: the more traditional
beer/sugar/molasses bait (Holland 1903) was being com-
pared to a simple bait of red wine saturated with sugar.
ran the trials through uniform jack pine/blueberry habi-
tat on the Gadway Barrens, Clinton County, New York.

The vehicle I used for transportation was parked in
a 10-meter gap between the bait trials. T would pass
the front of the vehicle each time 1 traversed the two
trials. No apparent differences in habitat existed in the
immediate sample area.

Five Nycteola frigidana (Wlk.) were observed prob-
ing the fresh remains of insects spattered over the
windshield and front of the vehicle over the course of
the night. One Caripeta piniata (Pack.)(Geometridae)
and one Catocala gracilis Edw. (Noctuidae) were also
recorded probing the insect remains. The insect re-
mains on the parts of the vehicle where the N. frigi-
dana were observed feeding were determined to be
mostly Diptera and definitely not that of Lepidoptera.

The two baited ropes produced many Idia aemula
Hbn., I americalis (Gn.), L. lubricalis (Gey.), Catocala
similis Edw., Apamea amputatrix (Fitch), A. lignicol-
ora (Gn.), Phlogophora periculosa Gn., Apharetra
dentata (Grt.), Pseudaletia unipuncta (Haw.), Leuca-
nia pseudargyria Gn., Agrotis ipsilon (Hufn.), Noctua

Journal of the Lepidopterists” Society
55(3), 2001, 119-121

Gadway Barrens, New York, Salix bebbiana, insect remains.

pronuba L., Graphiphora auger Fab. (all Noctuidae),
and Caripeta piniata (Pack.)(Geometridae), but no N.
frigidana or Catocala gracilis.

Nycteola frigidana comes poorly to both bait and
light. T have taken only the occasional specimen at tra-
ditional bait on the Gadway Barrens. In June, Nycteola
caterpillars can be found commonly on Salix bebbiana
Sarg. (Salicaceae) at this site. Additional information
on the range and systematics of Nycteola can be
gleaned from several sources (Fletcher 1959, McDun-
nough 1943, Rindge 1961). It is apparent that alterna-
tive methods of sampling are possible for these diffi-
cult-to-attract moths.

As an aside, I detected no significant differences in
numbers or composition of species at the two types of
bait being tested.

I thank Chris Weber for assistance in the field and
in rearing caterpillars. Kathy Schneider and Ed Stain-
ton introduced me to the Gadway Barrens site.
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HEPIALUS CALIFORNICUS (HEPIALIDAE) OVIPOSITION PREFERENCE ON THE LUPINE
LUPINUS ARBOREUS

Additional key words:

One of the consequences of complete metamorpho-
sis in Lepidoptera is that larvae and adults experience
very different environments and selective pressures.
Adult Lepidoptera are far more mobile than larvae, al-
lowing use of a larger portion of the habitat. Adults
make important decisions regarding host plants and the

dispersal, tanglefoot, aerially-dispersed eggs.

location of oviposition sites on this larger scale, deci-
sions that greatly affect larval survival (Setamou et al.
1999). While many Lepidoptera demonstrate specificity
in host plant oviposition sites (e.g., Haribal & Renwick
1998), it is less clear whether Lepidoptera that aerially
disperse their eggs are similarly selective. Falling into



120

the latter category is the ghost moth Hepialus californi-
cus (Lepidoptera: Hepialidae), a nocturnal moth native
to the West Coast of the United States. Males of H. cal-
ifornicus perch on vegetation and release pheromones,
forming leks at dusk and dawn to which females are at-
tracted (Wagner 1985). Gravid females find a host plant
for the larvae and release their eggs while hovering over
the vegetation. Other species of Hepialidae, notably
Korscheltellus gracilis, also exhibit similar ‘hovering’
oviposition behavior (Wagner et al. 1989, Wagner &
Rosovsky 1991). The primary host plant for H. californi-
cus at Bodega Bay is the bush lupine Lupinus arboreus,
but larvae are polyphagous and have occasionally been
found on Eriophyllum staechadifolium, Helenium pu-
berulum, Rumex sp. and Rubus sp. (Wagner 1985).

Wagner (1985) suggested that females scatter their
eggs over a wide range of potential host plants and sur-
faces, an assertion bolstered by a documented case of H.
californicus ovipositing over asphalt. Widely-dispersed
egg-laying by H. californicus at BML is questionable in
light of: (1) the larval dependence on the bush lupine
host plant for survival; and (2) the ability of Lepidoptera
to detect the CO, signal of host plants (Stange 1997).
Wagner (1985) and others (Strong et al. 1995, 1996)
noted that H. californicus eggs are deposited into the
detritus underneath lupine bushes, where the larvae
hatch and have to find a lupine stem or root in which to
burrow. Since the larvae are small (less than 2 mm at
hatching) and extremely vulnerable, and the vast major-
ity of H. californicus larvae at BML are found on bush
lupines, being deposited closer to the lupine’s stems and
roots would seem to improve the chances of larval sur-
vival. In addition, larger lupine bushes have larger stems
and roots, and H. californicus larvae are found on the
largest stems and roots within a bush (pers. obs.). In this
note I present data on non-random H. californicus
oviposition within bush lupine, along with a technique
for collecting aerially-dispersed eggs.

I tested the hypothesis that H. californicus oviposits
non-randomly and has an increased frequency of ovipo-
sition near the center of lupine bushes. I collected H.
californicus eggs at two sites at the Bodega Marine Re-
serve, Bodega Bay, California, USA. One was a large
patch of lupine bushes east of the marine station (Upper
Draw) and one was to the west of the marine station on
the lee side of a hill (Mussel Point). At each site, I iden-
tified 14 lupine bushes for sampling (28 bushes total). I
measured each bushes’ length, width, and height in me-
ters. Each bush had four 22.2 ¢m diameter white plastic
plates, covered in “tanglefoot” sticky trap, placed at
ground level beneath it. The four plates were allocated
to ‘interior’ and ‘perimeter’ sites as shown in Fig. 1. Ini-
tially, I also placed traps one meter outside the bushes to
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check for outside-bush oviposition; however, after three
trapping dates there had been no eggs laid on the out-
side-bush plates and I concentrated on within-bush sam-
pling. There were a total of 56 traps/site x 2 sites, for a
total of 112 traps. The traps were placed under bushes
before sunset (between 1730 and 1900 h, depending on
date) and collected in the moming starting at 0645 h. I
examined each trap for ghost moth eggs, which were re-
moved after being counted. The numbers of eggs on the
two ‘perimeter’ plates were added to get each bush’s
perimeter number of eggs, and two ‘interior’ plates were
added to get the interior number of eggs. I sampled dur-
ing the mating and oviposition period of H. californicus
over six dates, from late March through early May, 2000.
Over six sampling dates I recovered 187 eggs: 125
eggs in interior traps and 62 in perimeter traps. This
difference between the two areas was significant (chi-
square: df = 1, p < 0.001). This trend was significant
across both sites (Fig. 2) and was supported by an
analysis of how many traps at each location caught
eggs. Of the 23 (out of 28) traps that caught eggs, 13
had interior > perimeter eggs, 7 had perimeter > in-
terior eggs, and 3 had equal numbers — a significant
difference (chi-square: df = 2, p < 0.01). In compari-
son, an analysis of bush height, volume (length X
width x height), or ‘ground coverage’ (length x width)
on the total number of H. californicus eggs laid found
no significant correlation (height: df = 1, 26, F = 2.19,
p < 0.15; volume: df = 1, 26, F = 2.57, p < 0.12;
ground coverage: df = 1, 26, F = 2.59, p < 0.12).
Despite variation in the numbers of eggs oviposited
between sites and bushes, 1 did note a preference by
H. californicus for oviposition in the center of lupine
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FiG. 1. Trap placement in lupine bushes. The two perimeter and
interior traps are added together for the number of perimeter and
interior eggs collected per date, respectively.
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F1G. 2. Total eggs caught per site vs. placement. At both sites,
more eggs were caught in interior versus perimeter traps.

bushes. This conclusion is supported by comparisons
of both the total numbers of eggs laid as well as the
number of bushes with more eggs in the interior than
on the perimeter. This preference is reasonable given
the additional risk incurred by H. californicus larvae
that have to travel extensively through a predator-filled
zone like the detritus (D. Strong pers. com.). Females
capable of detecting the thickest part of a lupine bush
and releasing their eggs closer to it would thus in-
crease larval survival.

The above logic might also be applied to oviposition
that depends on the size of the lupine bushes; how-
ever, there was no evidence of any correlation be-
tween oviposition and several indices of bush size. It
may be that intraspecific competition for lupine stems
and roots is so low due to larval mortality that bushes
have approximately the same chance of supporting
larvae; however, this is impossible to evaluate without
quantifying larval mortality in the detritus. Wagner
(1985) suggested that female moths may preferen-
tially oviposit on the lee- versus wind-ward side of
bushes, something that may be especially important
given BMLs strong coastal winds. This hypothesis,
however, was not tested in the current study.

The sampling technique used here makes it possi-
ble to quantify the amount of ‘egg rain’ that lupine
bushes experience due to H. californicus, an impor-
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tant factor in establishing a life-cycle model of H.
californicus for addressing larger ecological issues.
Some of the questions that could be answered by
this technique in conjunction with additional experi-
ments include: do different sites have different num-
bers of eggs, or at different times? Does the location
of leks influence where females oviposit? What is the
survival rate of eggs deposited close to roots versus
at the perimeters of bushes? All of these questions
could be answered with further applications of this
technique, providing a better sense of the ecological
and population dynamics of Hepialus californicus.

T would like to thank Rick Karban, Don Strong, Lynne
Adler and the Bodega Marine Lab support staff. This
project was supported by in-class funds from the UC-
Davis Population Biology and Entomology departments.
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