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APPENDIX A

LENGTH — WEIGHT REGRESSIONS OF ARTHROPODS FROM FOREST
UNDERSTORY VEGETATION IN THE OREGON COAST RANGE

Introduction

An assessment of arthropod prey availability for songbirds requires estimates of
both density and biomass of potential prey. However, weighing all arthropods in a
reference collection is not always practical or economical because it can be time-
consuming and require specialized equipment (e.g., electrobalances) for weighing small
specimens. An alternative to directly weighing all specimens is to relate body length to
weight with regression equations developed from a sample of arthropods (Rogers et al.
1977, Hodar 1996). Such regression equations are available in the literature for many
taxonomic groups of arthropods, but length-weight regressions from arthropods of
Pacific Northwest forests are not currently available. Equations made with specimens
from one zone may not be accurate for estimating biomass of specimens from a
different zone (Schoener 1980, Gowing and Recher 1984 ). I developed equationsto
estimate the biomass of arthropods collected from shrubs in the Oregon Coast Range in
order to compare food resources for insectivorous songbirds among shrub species and

silvicultural treatments.

Methods

Collection A: I collected arthropods by beating shrubs in the understory of
young thinned, young unthinned, and mature/old-growth Douglas-fir stands, from May
to July, 1996 — 1999. Arthropods were stored in alcohol until they were identified, 1 to
22 months after collection. I used an ocular micrometer to measure the length of each
specimen from the frons to the posterior tip of the abdomen.

Collection B: I used this separate collection of arthropods to build regression
equations that were used to estimate the weight of arthropods in Collection A. Andy
Moldenke (Oregon State University) and B. Marcot (USDA Forest Service) collected

these arthropods by beating understory shrubs in old-growth conifer stands in western
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Washington. I randomly sub-sampled from Collection B ten groups of arthropods that
commonly occurred in the diets of songbirds associated with forest understory
vegetation. I measured length of these specimens with a ruler to the nearest 0.5 mm. I
also measured the width of the abdomen at the widest point for spiders. I used
arthropods from Collection B that comprised a similar range of lengths to those in
Collection A to build regression equations. Arthropods had been stored in glycol; I
blotted them on paper towel until no wet spots remained, and weighed to 10 mg with

an electronic balance.

Data Analysis

I used a power model (Rogers et al. 1977) to quantify the relationship between
length and weight for ten arthropod orders or groups of orders. I included abdomen
width in the model for spiders because it was a measurement I had recorded for spiders
at the time of identification, and because it greatly improved the predictive ability of the
model. I used the general Hemiptera equation to predict biomass of Berytids, but
developed another model that excluded Berytids for use with all other Hemipteran
families. Berytids biased the Hemipteran equation because their long, but very narrow,
shape was uncharacteristic of the other common Hemipterans in our collection. I
lumped Diptera and Pscocoptera because of their similarity in body shape. I lumped all
larvae because body shape was similar across the orders I most commonly encountered.

I separated ants from winged Hymenoptera because of their dissimilarity in body shape.
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Results

Table Al. Length-weight regressions for Coast Range arthropods.

Arthropod Length
Group N’ Range® Regression Equation R?
In(weight) = -2.7416 + 1.6624*In(length) +
Araneida 42 2-125 1.1607In(width). 0.91
i Coleoptera 34 2.7-16 In(weight)=-4.6200 + 2.6172*In(length) 0.82
; Diptera and
! Psocoptera 27 1.0-13 In(weight) = -4.1095 + 2.2708*In(length) 0.86
Hemiptera 33 2-10 In(weight) = -3.6541 + 1.8739*In(length) 0.75
) Hemiptera
without Berytids 30 In(weight) = -4.2252 + 2.3478*In(length) 0.91
Homoptera:
Aphids and
others 23 1.3-3.4 In(weight) = -4.0841 + 2.3693*In(length) 0.90
Hymenoptera

‘ (non- Formicid) 23 1.8-15 In(weight) = -6.1987 + 3.3979*In(length) 0.91

Formicidae 20 1.5-14 In(weight) = -4.4891 + 2.5791*In(length) 0.94
“Larvae 29 3-29 In(weight) = -5.1939 + 2.5151*In(length) 0.94
All Arthropods 235 1-29 In(weight) = -4.1595 + 2.3898%In(length) 0.81

" Number of individuals used in regression.
2 Minimum and maximum length (mm) of arthropods used in regression.
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