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ABSTRACT

Overlapping complexes of insects invade dead wood according to the species of tree,
stage of decomposition, and ambient conditions. We studied beetle succession in felled
loblolly pines and southern red oaks by documenting beetle arrival and residency in
freshly killed standing tree trunks. Six trees of each species at Feliciana Preserve in
West Feliciana Parish, LA were felled during October 2004 and April 2005 for a total of
24 trees sampled from October 2004 — September 2005. Four 48-inch bolts were cut
from each felled tree. Each bolt was further cut into eight six-inch sections,
reassembled in proper order, and positioned standing upright. Insects were aspirated
from the interfaces of sections once a week for the first month and then monthly for
the duration of the study. Specimens from each sample were identified to species and
counted. A species checklist and accumulation curves are presented. Beetle species
richness on red oak wood was higher than on pine. Fungivores was the most abundant
functional group represented in both types of wood, followed by predators, with
wood boring beetles surprisingly infrequent in our samples.

INTRODUCTION

Wood is important in forest ecology because its large biomass serves as a
nutritional substrate for many organisms, including Coleoptera, and beetles
contribute greatly to nutrient recycling in forests. Forest insect biodiversity is
impacted by coarse woody debris and forest structure. As a tree decays, an
overlapping succession of insects invade according to the state of the tree. The
patterns of succession vary according to moisture content, weather, and tree
species (Howden and Vogt 1951). Previous studies detailing succession were
conducted on entire standing, severed trees and used passive and pheromone
traps to assess which insect species were present (Hines and Heikkenen 1977,
Ferrell 1971). This method is certainly useful, but these indirect methods of
detection and collection seem inaccurate (Cronin et. al 2000). A more direct
approach is desired.

A unique collection method for beetles concieved by coleopterist Karl Stephan
involved felling a living tree and cutting it into stackable disks which could be
examined for beetles. A standardization of this collection method was used to
study beetle succession on felled loblolly pines (Pinus taeda L.) and southern
red oaks (Quercus fulcata Michx.) by documenting beetle arrival and residency.
This study took place in Louisiana where loblolly pines and southern red oaks
are of great economic importance.

MATERIALS AND METHODS

«Field site: Feliciana Preserve (150 acres), West Feliciana Parish, LA; represents southern mixed
‘mesophytic hardwood forest

#Six trees of each species were felled during October 2004 and April 2005 for a total of 24 trees
sampled from October 2004 - September 2005.

*Four 48-inch bolts were cut from each felled tree.

*Each bolt was further cut into eight six-inch sections, reassembled in proper order, and
positioned standing upright.

+Each section was labeled and realigned with triangular-shaped flashing.

eInsects were aspirated from the interfaces of sections once a week for the first month and then
monthly for the duration of the study.

eBeetle specimens from each sample were counted and identified.

RESULTS

Beetles rapidly colonized the felled trees. A species checklist of accumulated
and processed Coleoptera from the sample months October 2004 — March 2005
is presented in Table 1. A total of 85 taxa were collected from the trees in this
study. Of this total, 28 species (32.9%) were collected from both loblolly pine
and southern red oak. Species richness was higher on oak than pine, 66 species
(77.6%) and 47 species (55.2%), respectively. There were 38 species (44.7%)
found in oak alone while only 19 species (22.3%) were found only in pine.

The most species-rich family is Staphylinidae (19 taxa; Fig. 2), followed by the
Nitidulidae (9 taxa; Fig. 3), Zopheridae (9 spp.; Fig. 4), and Histeridae (7 spp.;
Fig. 5. Fungivores were the most species-abundant functional group
represented in both types of wood, followed by predators, with wood boring
beetles surprisingly infrequent in our samples.

The species accumulation curves (Fig. 1) show that species richness is
consistently higher on oak than pine. The subparallel slopes indicate that the
differences in species richness are due to tree species rather than temporal
effects.
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Table 1. Species Checklist

Indigo = Loblolly pine species; Red = Southern red oak species; Black = shared species
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Many carablds 3 known to be predators and this species is no exception. It
can be by the setulose p that is wider than the head, the
elytra each with two pale orange spots, and with elytral interval 3 with two
punctures (Choate 2001). Mochtherus, ~7mm, has been seen scurrying around
on recently felled logs (Darlington 1968, Choate 2001). The single specimen
obtained in this study was collected on loblolly pine two weeks after felling.
Mochtherus tetraspilotus is native to Japan, Burma, Philippines, Laos, Taiwan,
Borneo, Java, Ceylon, India (Jedlicka 1963, Habu 1967), Sri Lanka (Bengtson
2005), and Australia (Calder 2002). The first United States collections were in
1992 from Palm Beach Co., Highlands Co., and Alachua Co., FL (Choate 2001).
This study confirms that this species has expanded its range into Louisiana.

Cucujidae: Pediacus subglaber Le Conte (Fig. 8)

These beetles are ~5mm, elongate, parallel-sided, and dorsoventrally flattened.
Unlike other cucujids, the temples are absent or represented at most by a small
denticle. Whereas most North American Pediacus species are distributed in the
west, P. subglaber is found in the east (Thomas 2004). This represents a new state
record for Louisiana.

Elateridae: Drapetes quadripustulatus Bonvouloir (Fig.7)

Distinguishing characteristics include total length ~4mm, serrate antennae,
simple claws, tarsomeres 1-4 with membranous ventral lobes, black prothorax,
and black elytra each with a pair of red spots. This species is reported from TX,
WI, MD, and FL. Our research has helped to establish that it is now distributed
in Louisiana as well (Thomas 1995).

Endomychidae: Micropsephodes lundgreni Leschen & Carlton (Fig. 6)

Known distribution of this minute (1-1.2mm) spherical handsome fungus beetle
includes FL, LA, and TN. Leschen and Carlton (2000) give a complete species
description. The sampled specimens from southern red oak at the Feliciana
Preserve add to the few specimens previously collected.

DISCUSSION

Characteristics of each tree species affects the arrival rate and host selection of
colonizing beetles. Pine species exuding oleoresin are able to “pitch out” and
impede attacking beetles. Thus species richness is expected to be low
compared to southern red oak, which produces less resin. Oaks have higher
moisture content than pine and are thus able to support a greater abundance
of fungi, a common food source for saproxylic coleoptera. Previous work on
standing dead trees used passive traps such as emergence and sticky traps to
collect insects. The study design employed here targets the species that are
actually occupying the sampled tree. The results have increased the number of
species known to inhabit recently dead loblolly pine and southern red oak,
two economically important tree species. Timing of insect arrival, especially
known injurious pest species, can help timber managers to develop pest
management strategies and better work schedules, particularly when trees
must be harvested but can not be collected until a later date. Further
comparable and especially long-term studies are needed to estimate
succession patterns p ively and to supp investigati into
the importance of coarse woody debris in forests.
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