Accounting for Population Fluctuations in a Lepidopteran Larval Community

HYPOTHESES

PRELIMINARY FINDINGS
INTRODUCTION AND FURTHER STUDY

In New England’s norther hardwood forests, Lepidopteran larvae have dual roles as both <Hypothesis 1: Lepidoptera whose larvae have analogous diets undergo similar population fluctuations
the ecosystem’s predominant herbivores and as a crucial food source for passerine birds.
TWiks mlferpillars are a majo‘r fac‘lnr i "E (e i a:_1d s (?/cling. Veeny <Hypothesis 2: Survival through the winter varies anong groups of Lepidoptera with similar overwintering found in the Hubbard Brook Forest) It s likely, however,
explanation for the fluctuations in Lepidopteran abundance is, at best, little more than . that the total number of species well into the
conjecture. We hope to enpiri_cauy idem_ify these driving forces and their proportionate phases or strategies U e O o iy
effects on Lepidopteran population dynamics. —— red in this sty

Of 155 separate morphotypes, 89 have been identified
thus far. (Compare to only 84 previously recorded species

<Hypothesis 3: Large early season larval populations result in a large induced defense response in host
- Over 90% of North America's twelve thousand Lepidopteran species are moths. Numerous and easily

lants, causing comparatively low larval populations in the late season . N
lured to light traps, moths make a good study subject. P 9 Y popu! e
120
- Studies from the Hubbard Brook Experimental Forest (HBEF) and elsewhere find that entire forest
Lepidopteran communities fluctuate in synchrony, an indication that extemal factors drive the % 100
reproduction and survival of moths (Sillett et al. 2000). However, few studies have examined g [
Lepidopteran communities at the species level; doing so could 2 fn
ether = c 532
eveal whether or not Y IEREESTEREET) 3 A few species comprise the bulk of the trapped moths.
simultaneously on the community, 3 g Left: From a total of approximately 155 species, the 40
and if so, what these pressures are. EEP most numerous species (i.e. those ranked 1 through 25)
g comprise over 90% of all identified macrolepidoptera.
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- The wide scale of the synchrony — o
inone AT o 2 @ 0 W w0 w0 e
Sy Species rank
km? - in Lepidopteran populations

suggests that climate is a source of
the observed variation in moth
abundance (Jones etal. 2003).
Climate can affect caterpillars

- As was expected from earlier studies, the family Noctuidae is the best represented, with 43 members of this family identified so far.
Moths from the family Geometridae are the second-most numerous, with 23 species. The third-most abundant family is Notodontidae,

S represented by 14 species.
Data from the HBEF reveal synchronous fluctuations in " - A
biomass of Lepidopteran familes. I this dataset, total | cirecly and indirectly by limiting
caterpillar biomass existed in a range of 21 to 473 their metabolic rates, influencing leaf B . B o . - 5 5
mg/8000 leaves. bud burst dates and rates of leaf The above diagram schematically lays out the interactions between the biotic and abiotic variables -Current work involves extensive research into the life histories of the recovered Lepidoptera. Criteria by which each species
expansion, and shaping soil composition, which that are believed to influence larval Lepidopteran populations. Arrows represent effects. This will be compared with the others include:
in tum affects the nutritional quality of leaves. study investigates the relative influences of the shaded arrows. - Caterpillar coloration (cryptic versus aposematic)
- Herbivory itself may be a factor in Lepidopteran population dynamics. Plant defenses, in the form of - Position in and size of range 2004 Trap Totals for Four Common Early-Summer Spacies
secondary metabolites, cut caterpillar growth rates, lengthening the period of time that moths spend in - Flight season
this susceptible form. Effects of induced plant defenses may be long-lasting, extending through multiple M ETHO DS - AT &
generations of Lepidoptera (Laitinen et al. 2000). Also, leaf quality (from a caterpillar standpoint) 5 - gz ,/ [~ taiacasoma drestna]
quickly declines through the summer months, as nitrogen levels decrease and concentrations of = ezl ares s (i) i Frobintiins
compounds that are difficult to digest, like tannins, rise (Scriber and Ayres 1988). - Overwintering phase and location HamE A
In the summer of 2004, a pair of black light traps was set out at each of three locations in northem New Hampshire: - Diet breadith Right: c e a hes =
the Hubbard Brook Experimental Forest, a site approximately 10 km away in Woodstock, and a third site - Preferred host plants clear distinction between early ¥
3 o o 2 q g i ili season and late season species.
- Predation,chiefly by bircs and small mammas, is known to affect caterpillar populations. Delayed approximately 20 km away in Lincoln. Each site is an example of mature northemn hardwood forest, with maples, - Adult feeding ability Ao o S e s 2905 Teep Totas forFar Common Late-Summer Specien
density-dependent predation may be a main control of outhreak Lepidopteran populations that occur in beeches, and vibumums as predominant tree/shrub species. The traps were set and moths were collected three times - Feeding behavior group appear to change in sync o0
species like the gypsy moth (Lymantria dispar) and the forest tent caterpillar moth (Malacosoma ) o o o o q With ane another, although it is @ T
o in July, four times in August, three times in September, and twice in October. - Maximum caterpillar a bit early to determine how 0 i
disstria) (Berryman 1995). closely they do so. g T P
length -t I\ ‘
- The study as a whole will seek to answer the question of what determines caterpillar populations in gi: /
northem hardwood forests. Ongoing and future efforts will seek to identify these factors and quantify 50 / .|
their relative importance. My work has focused on identifying those species that exhibit similar The resulting specimens were counted and sorted according to date caught, location, trap number, and ; >
population dynamics and finding a common thread in their ecologies that could explain this morphotype. The moths were then identified to the family, genus, and species levels. N "
synchronism.
Field site: the Hubbard Brook
Experimental Forest
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