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Forest age and the community composition of insects chewing leaves of white oak in the Missouri Ozark region.
Project summary: 

Because they provide food for insectivorous birds, assist in nutrient cycling, and consume plants, leaf-chewing insects are an important part of the forest ecosystem.  Previous studies suggest that leaf-chewing insect diversity and abundance are positively correlated with forest age (Marquis and Le Corff 1997, Marquis et al 2002).  These studies were part of the Missouri Ozark Forest Ecosystem Project (MOFEP), an ongoing study that examines the effect of different timber harvest practices on forest health.  Research was limited to sites selected for the MOFEP experimental design, which were acquired by the Missouri Department of Conservation between the years 1925 and 1952.  Because this study involved only a small number of sites within harvested landscapes, the effects of forest age and of resource management history on insect diversity were confounded.

By sampling a wider range of forest ages, both older and younger than those sampled in previous studies, I plan to determine how the composition of this herbivore community varies with forest age.  I will census ten sites in the southeast Missouri Ozark region twice during the 2003 growing season.  This data will be combined with the MOFEP data, for a grand total of 15 sites, spanning forests from old growth to recently harvested.

The numbers and species of leaf-chewing insects observed on selected white oaks (Quercus alba) will be recorded. Census trees will be identified with temporary flagging tape.  Censuses will be conducted on understory oak leaves (0.5 to 2.5 m from the ground), during the daylight hours.  Six locations at each site and six trees per location will be censused.  Because old white oak trees are relatively uncommon in the Missouri Ozarks, some of the sites include designated Natural Areas.  Trees and leaves will not be damaged.

Insects will be identified in the field when possible.  Those insects difficult to identify will be brought to the field station and examined by a taxonomist.  If identified, they will be released.  If not, they will be reared in our research lab at the University of Missouri, St. Louis.  Only new host records or undescribed species will be pinned and preserved.  Preserved insects will remain in the natural history collection of the University of Missouri-St. Louis.  It is anticipated that less than 500 insects (2-3% of observed insects) will be collected, and less than 100 will be taken to the lab to be reared.  This study will not involve threatened, endangered, or species of concern.

This research project will contribute to our knowledge of the insect communities of Missouri’s Ozark forests.   Furthermore, because Quercus species provide nearly 70% of all timber harvested in the United States, this study will be an invaluable part of assessing the effects of timber harvest practices on leaf-chewing insects. 
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Part 6, Justify need/value of proposed collecting. 

1) Qualifications:  Graduate student, University of Missouri-St. Louis, working under the supervision of Dr. Robert Marquis, in conjunction with MOFEP research. 

2) Target Species:  Please see attached species listing.

3) Means of collecting and handling specimens:  Only unidentified insects will be collected.  They will be placed into a 20 ounce plastic deli container with filter paper, water, and oak leaves, and allowed to feed until they pupate.  No marking will be done.  Insect pupae will overwinter in the lab cold room/rearing room and will be allowed to emerge the following spring.

4) Storage system:  Cornell insect drawers with naphthalene, in the natural history collection of the University of Missouri-St. Louis.

5) Summary of activities:  Two censuses of leaf-chewing insects on white oak will be conducted spring/summer of 2003 to determine insect diversity and abundance in forests of varying ages.  Only unidentified insects will be collected as described above.  Approximately 2-3% of insects censused will be collected for taxonomic identification, up to 500 insects.  Most of these will be identified and released.  Only new host records and undescribed species records will be pinned and preserved.  The methods and species will be the same for all sites censused.

6) Natural areas:  The following natural areas contain some of the few old-growth stands of white oak in the Missouri Ozarks.  These old forests are essential sites for my research project, to determine insect diversity and abundance in forests of varying ages.  My research will contribute to the Missouri Ozark Forest Ecosystem Project (MOFEP) research.

Current River Natural Area (owned by Pioneer Forest)

Big Spring Pines Natural Area (NPS)

Hickory Canyons Natural Area (LAD foundation)

Mudlick Mountain Natural Area (DNR)
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Part 8, Justify need for the numbers of insects for proposed collecting. 

Two censuses of leaf-chewing insects on white oak will be conducted spring/summer of 2003 to determine insect diversity and abundance in forests of varying ages.  Insects will be identified using field guides and lists of species descriptions from previous studies.  Only unidentified insects will be collected as described above.  Approximately 2-3% of insects encountered will be collected for taxonomic identification, up to 500 insects.  Most of these will be identified later in the field, and released, and will not need to be taken to the lab.  Approximately 100 insects will be reared in the lab, and most of these will be identified and released after rearing. .  Of these, only new host records and undescribed species will be pinned and preserved.  The methods and species will be the same for all sites censused.

My research will help clarify results of the Missouri Ozark Forest Ecosystem Project (MOFEP) research by determining insect diversity and abundance in forests of varying ages.  (MOFEP sites have a limited range of ages.) Because previous research has indicated that insect diversity increases with the length of time forests are under management, my assessments of insect abundance can serve as a measure of success for forest managers and an indication of the impacts of timber harvest on forest ecosystem health.

