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ABSTRACT
ISLAND-MAINLAND AND WITHIN-SEASON COMPARISONS

OF COMMUNITY LEVEL PARAMETERS
AND A MODEL OF THEIR INTER-RELATIONSHIPS

By
Jerry Dexter Hall

Differences in five ecological parameters were investigated between
island and mainland communities and during the summer season, 1972.
These data were also used to test a model of relationships among the
parameters that was derived from a review of literature. The parameters,
deduced from the structure of food-web diagrams, are (1) Number of Taxa,
(2) Evenness of Taxa, (3) Resource Breadth of Animal Taxa, (4) Evenness
of Trophic Levels, and (5) Distinctness of Trophic Levels. Data were
collected in two pairs of forest floor communities, one pair on North
Bass Island in Lake Erie and nearby Marblehead Penninsula, Ohio, and the
other pair on South Manitou Island in Lake Michigan and nearby Lelanau
Penninsula, Michigan. Organisms studied were herbaceous vascular plants
and herbivorous, detritivorous and carnivorous invertebrate animals. Non-
parametric analyses of variance of island-mainland differences yielded the
following results: Number of Taxa is lower in island communities,
possibly due to absence of rare taxa. Resource Breadth may be more
influenced by scale of sampling than in insularity or seasonality.
Evenness of Trophic Levels is higher in mainland communities than in
island commnities. Distinctness of Trophic Levels is higher in mainland
commnities in Ohio, but lower in Michigan, and increases during the
summer season. To test the model of relationships among the parameters,

ten predictions were made of correlation among them. Predictions were
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Jerry Dexter Hall

tested by partial correlation analyses applied to the data. Six
predictions were not refuted and were partially or completely verified.
Four were refuted, two with little confidence. A third refuted prediction
appears to clarify, rather than refute, the relationship predicted. The
structure of the model and existence of the relationships are accepted,
and the model is revised and awaits further test. These community-level
relationships modeled and tested are complex and consistent and require

investigation of mechanisms.
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INTRODUCTION

In this study, food-web ecology was investigated in forest floor
communities on islands and mainlands of Lake Erie and Lake Michigan
during the summer season of 1972. A portion of each community was studied
as a sub=set of the whole community. This portion, or sub-web, included
the herbaceous green plants and selected invertebrate animals associated
with them. The investigation focused on five ecological parameters that
can be deduced from the structure of a food-web diagram. These five
parameters are (1) the number of taxa composing a given food web,

(2) the evenness of the abundances of those taxa, (3) the average breadth
of resources used by consumer taxa, (4) the evenness of the distribution
of the taxa among trophic levels, and (5) the distinctness with which

the various trophic levels are determined. These parameters are herein
labeled respectively with the following terms: (1) Number of Taxa,

(2) Evenness of Taxa, (3) Resource Breadth, (4) Evenness of Trophic
Levels, and (5) Distinctness of Trophic Levels. It is recognized that
these parameters are sufficiently general that each can be approached in
a variety of waysé For purposes of this study, each of these parameters
was estimated quantitatively by two or more kinds of measurements in each
coomunity. These measurements, designed to estimate the parameters, are
herein called variables to distinguish them from the parameters they
estimate. The parameters and the variables are described in more detail

in later sections of this report.
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This study has two goals; one is primarily descriptive, the other
experimental. The first goal is to examine the five parameters listed
above for any pattern of differences between mainland and island and
during the summer season. Numerous authors deal with such insular and
seasonal patterns of differences, especially with respect to Number of
Taxa and Resource Breadth, and predictions can be made of expected
differences. These expected differences are explored in a later section.

The second goal of this study is to develop from the literature and
test experimentally a model of relationships among the five ecological
parameters presented in the opening paragraph. Predictions of
relationships between pairs of these parameters are developed from the
model and tested by partial correlation analyses. Additionally, the
question is asked whether relationships indicated by these correlation
analyses can be explained by influences of insularity or seasonality.
Studies by previous authors have dealt with one or perhaps several of the
five parameters considered here, but investigations of interactions among
them, at the level of community function, are few. Examples of such
studies are those by Paine (1966), who has shown that a top level
predator can influence the number of species in lower trophic levels, at
least in certain intertidal invertebrate communities, and by Wiegert and
Owen (1971), who suggest a modified trophic model to explain differences
in density levels and in regulatory mechanisms of species of different
trophic levels. Other studies of interactions among community parameters,
dealing with various parameters, are those by Leigh (1965) and MacArthur
(1970), who have mathematically treated the relationships among diversity,

productivity, stability, and other parameters, and by Connell and Orias
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(1964) and E. P. Odum (1969), who have treated these same parameters in

a conceptual manner rather than mathematically.
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COMMUNITIES STUDIED
Communities

Communities studied include two mainland-island pairs of forest
floor communities. One pair of these communities is located in northern
Ohioj the other is located in west-central Michigan (Fig. 1).

The Marblehead Community is the mainland community of the Ohio
replicate. It is located on Marblehead Peninsula, Ottawa County, Ohio,
approximately one and one-quarter kilometers north of the Sandusky Bay
Bridge (U.S. 2), and six and two-thirds kilometers east of Port Clinton,
Ohio (Fig. 2). This community is an irregularly shaped wood-lot
approximately 9.3 hectares (23 acres) in area and is surrounded by
cultivated fields (see Figure 3). The topography is regular, and two
small areas are somewhat marshy, possibly indicating a water table near
the surface. The canopy layer of the woodlot is dominated by pin oak

(Quercus palustris), sugar maple (Acer saccharum), white oak (Quercus alba),

and hackberry (Celtis occidentalis). At the time of the study, the ground

cover was frequently dense and dominated by poison ivy (ERhus

toxicodendron). The woodlot had not been lumbered or grazed for

approximately 35 years (Mahler, 1972).

The North Bass Community is the island community of the Ohio
replicate. North Bass Island, assigned to Ottawa County, is located
(Fig. 2) in Lake Erie about ten and two-thirds kilometers north of the
Catawba-Marblehead peninsula and has an approximately two kilometers
average diameter (Fig. 2). It is third in a series of three islands
extending north from the mainland. The North Bass Community is a woodlot
about 13.5 hectares (33.3 acres) in area which extends inland from the

western shore of the island and is bordered on three sides by cultivated

4
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land or mowed grass air-strip (see Figure 4). The topography is as
regular as that of the Marblehead Commmunity. However, the water table
appears to be lower, despite the closer proximity to the lake. Also, the
substrate appears more rocky than in the Marblehead Community. The
canopy layer is dominated by American basswood (Tilia americana), sugar

maple (Acer saccharum), and hackberry (Celtis occidentalis). At the time

of the study, the ground cover was frequently sparse, and was not clearly
dominated by any specific species of plants. This wood-lot had not been
lumbered or grazed for approximately fifty years (Stoneroock, 1972).

The Leelanau Community is the mainland community of the Michigan
replicate. This community is located in the southwestern portion of
Leelanau Peninsula, Leelanau County, Michigan (Fig. 5). It is
approximately five kilometers north of Empire, Michigan, one and one-third
kilometers southwest of Glen Lake, and one and one-fourth kilometers east
of Lake Michigan. The site studied is part of a forest system that
extends north and south for several kilometers, and is about two-thirds
kilometer inland from an active front of Sleeping Bear Dune. The
topography consists of a series of low parallel ridges running
approximately north-west to south-east. The soil is sandy beneath the
organic laden top layer. The forest canopy is dominated primarily by
sugar maple (Acer saccharum) and beech (Fagus grandifolia). At the time
of the study, the ground cover was consistently dense and was quite
diverse, although dominated in some areas by maple seedlings. The site
of the study has not been lumbered or grazed for over twenty-five years
(Downer, 1972).

The South Manitou Community is the island community of the Michigan

replicate of the study. South Manitou Island, assigned to Leelanau
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County, is located in Lake Michigan approximately ten and a half
kilometers west of Leelanau Peninsula, slightly north of the Leelanau
Community study site (Fig. 5). The study site on South Manitou is about
two-thirds kilometers west of the southern end of Lake Florence, one and
two-thirds kilometers east of the island's western shore and about two-
thirds kilometer north of its southern shore. The site is about one and
one-third kilometers east of the high stable dunes forming the western
shore of the island. The topography consists of parallel ridges, as on
Leelanau Peninsula, but with slightly more exaggerated relief and with a
slight general slope south-eastward, parallel with the ridges. The soil,
as on Leelanau Peninsula is sandy beneath the organic top layer. The
forest canopy is dominated by sugar maple (Acer saccharum), beech (Fagus

grandifolia), and some yellow birch (Betula lutea). At the time of the

study the ground cover, as on Leelanau Peninsula, was consistently dense
and diverse. This portion had not been logged for approximately forty-

five years (Brown, 1972).

Transects

In each of the communities studied, five belt transects were
established. Each transect was 250 meters long and one-half meter wide.
Where possible, these transects were established in a pattern parallel to
one another.

In the Marblehead Community, the five transects were laid out along
four different directions to best fit the woodlot (Fig. 3). Transects
were placed so that all parts of all transects were at least fifteen
meters into the woodlot from its edge. In this community only, some

transects intersected.
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In the North Bass Community, the five transects were established
parallel to one another and to the western lake shore (Fig. 4). The
transects were separated from one another by fifty meters or more and
were at least 150 meters from the lake-shore.

In the Leelanau Community, the five transects were established
parallel to the active dune front and parallel to each other, and were
perpendicular to the low parallel ridges (Fig. 6). The transects were
separated by fifty meters or more. Two transects extended near a paved
road where the tree canopy had been cut.

In the South Manitou Community the transects were established
parallel to the dunes which form the western shore of the island (Fig. 7).
This pattern also placed them perpendicular to the parallel ridges and to
the slight elevation gradient. From a central east-west axis, two
transects extended northward in a parallel fashion while three transects
extended southward in a parallel fashion. Parallel transects were
seventy-five meters apart, and the near ends of transects either side of
the central axis were separated in a north-south direction by 100 meters.

For purposes of data collection, each transect was divided into
twenty-five sections, ten meters each, called plots. Fifteen of these
plots constituted the basic units of data collection for each transect.
Each of these plots was further sub-divided into ten one-meter sub-plots.
Of these ten sub-plots, five were randomly chosen in each plot for

collection of plant data.

Organisms Studied

Organisms investigated in this study include the vascular green plants
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South Manitou Community and Pattern of Transects.

Figure 7.
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of the herbaceous layer of vegetation, and invertebrate animals collected
in association with this layer.

Plants with a one and one-quarter centimeter or less basal diameter
were defined for the sake of study as herbaceous plants. Plant data were
collected in the form of frequency data. The frequency of sub-plots per
plot in which a given species occurred was recorded for all plant species
present. Actual numbers of individual plants per plot were not used as
data because of the difficulty of defining an individual in some plants,
such as vines and cluster-forming plants. The sub-plot dimensions were
selected on the basis of apilot experiment in which the number of species
was determined cumulatively in nested quadrats of increasing size, from
twelve centimeters by six centimeters to four meters by two meters. The
quadrat size at which the variance in cumulative species number, among
five sets of nested quadrats, stopped increasing was one meter by one-half
meter. These dimensions were those used for the sub-plot sizes in this
study. Table 1 is a list by community of plant species found.

Invertebrate animals investigated in this study were those collected
in pit-fall traps placed on the forest floor beneath the herbaceous
vegetation. One pitfall trap was placed along each plot of each
transect, approximately near the center of the plot. These traps were
ten centimeter deep waxed cardboard cups with a ten centimeter bottom diameter.
They were placed such that the top edge of each trap was flush with the
level of the surrounding soil, and they were filled to a depth of one and
one-half centimeter with industrial grade ethylene glycol as a killing
agent and a temporary preservative. Traps were left operative in the
forest floor for seventy-two hours. Specimens were later transferred to

seventy percent ethanol and then identified to family (in the cases of
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Table 1. List of Plant Species and Their Occurrences by Community and Visit.

SPECIES COMMON NAME M NB L SM
Rhus toxicodendron poison ivy X X 0O O
Hhus typhina staghorn sumac X X 0 0
Galium aparinus cleavers X X 0O O
Galium boreale northern bedstraw X 0 0 O
Galium triflorum fragrant bedstraw 0 0 X X
Galium lanceolatum yellow wild licorice 0 0 X O
Mitchella repens partridge berry X X 0O O
Lonicera villosa fly honeysuckle X 0 0O O
Lonicera canadense Canada honeysuckle 0 0 X X
Cornus alternifolia alternate leaf dogwood X 0 X O
Cornus drummondi rough-leaf dogwood 0 X 0O O
Cornus sp. dogwood X 0 0O O
Ulmus rubra slippery elm X X 0O O
Ostrya virginiana ironwood 0 0 X X
Crataegus spp. Hawthorne X 0 0O O
Coltis occidentalis hackberry X X 0O O
Pyrus coronaria pear 0 X X X
Prunus serotina black cherry 0 X 0O O
Prunus virginiana choke cherry 0 X X X
Rubus occidentalis black raspberry 0 X 0O O
Rubus strigosus red raspberry 0 0 X O
Rubus sp. black berry X 0 0O O
Rosa setigera prairie rose X 0 0o X
Rosa palustris swamp rose X 0 0 X
Rosa carolina pasture rose X 0 0O O



Table 1. Continued.

17

SPECIES COMMON NAME M NB L SM
Rosa sp. rose 0 X 0O O
Duchesnea indica Indian strawberry X 0 0O O
Potentilla simplex cinquefoil X 0 0O 0
Fragaria virginiana canadensis common strawberry 0 0 X O
Geum canadense white avens X X 0O O
Sanicula canadensis black snake root X X X O
Ribes americanum black current X 0 0O O
Ribes cynosbati pasture goosberry 0] 0 X X
Juglans nigra black walnut X 0 0O O
Carya cordiformis bitternut hickory X 0 0O O
Carya ovalis pignut hickory X 0 0o O
Carya ovata shag-bark 0 X 0O O
Fagus grandifolia beech 0 0 X X
Quercus alba white oak X 0 0O ©
Quercus palustris pin oak X 0 0O O
Quercus velutina black oak 0 0 X O
Fraxinus pennsylvanicus green ash X X X X

subintegerrina

Xanthophyllum americanum northern prickly ash X 0 0O O
Acer saccharum sugar maple 0 X X X
Acer nigrum black maple 0 X X O
Acer spicatum mountain maple 0 0 0 X
Betula lutea yellow birch 0 0 X X
Betula papyrifera white birch 0 0 X O
Carpinus caroliniana blue beech, ironwood X X 0O O
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Table 1. Continued.
SPECIES COMMON NAME M NB L SM
Tilia americana American basswood X X X 0
Sambucus canadensis common elder X X X X
Viburnum acerifolium maple-leaf viburnum 0 0 X X
- Ailanthus altissima tree of heaven 0 X 0O O
Vitis palmata cat grape X X X O
Campsis radicans trumpet creeper X X 0O O
Menispermum canadense canada moonseed X 0 0O O
Solanum dulcamara bitter nightshade 0 X 0 O
Parthenocissus gquinquefolia Virginia creeper X X 0O O
Solidago sp. goldenrod X X X X
Hydrophyllum virginianum virginia waterleaf X X X X
Arisaema triphyllum jack=in-the-pulpit X 0 X X
Arisaema dracontium green dragon X 0 0O O
Smilax ecirrhata carrion flower X X 0O oO
Lysimachia ciliata fringed loosestrife X 0] 0O O
Boehmeria cylindrica bog-hemp X 0 0O O
Leonurus cardiaca motherwort 0 X 0O O
Arctium minus common burdock 0 X X X
Gratiola aurea hedge hyssop X X 0O O
Osmorhiza longistylis sweet cicily 0 X X X
Geranium robertianum Herb Robert X X 0 X
Mitella diphylla mitrewort X X X X
Arabis perstellata va. shortti rock cress 0 X 0 O
Campanula americana tall bellflower 0 X 0O O
Aralia nudicaulis sarsaparilla 0 0 X X
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Table 1. Continued.

SPECIES COMMON NAME M NB L SM
Caulophyllum thalictroides blue cohosh 0 o) X X
Thalictrum dioicum early meadow-rue 0] 0 X X
Actaea alba white baneberry 0 0 X X
Polygonum virginianum Virginia knotweed X 0 0O O
Impatiens biflora Jjewel weed X 0 O O
Impatiens sp. touch-me-not X 0 0 O
Phryma leptostachya lopseed X X 0O O
Chenopodium album lamb's quarters 0 X 0O O
Solanum nigrum black nightshade 0] X 0 O
Heracleum lanatum cow parsnip 0 0 0 X
Viola canadensis Canada violet X X X X
Viola pubescens downy yellow violet X X X X
Viola renifolia kidney-leaved violet X 0 0 O
Viola incognita large-leaved violet X X 0O O
Viola eriocarpa smooth yellow violet X X X X
Viola conspersa American dog-violet 0 0 X X
Viola selkirkii great-spurred violet 0 0] 0O X
Viola sp. violet 0 0 0 X
Viola papilionacea common blue violet X X 0O O
Coptis trifolia gold thread X X 0O O
Oxalis sp. sorrel X X 0O O
Dentaria dyphylla toothwort 0 0 X X
Sanguinaria canadensis bloodroot 0 0 X X
Hepatica acutiloba sharp lobed hepatica 0 0] X X
Pyrola sp. shinleaf 0 0 X O
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Table 1. Continued.

SPECIES COMMON NAME M NB L SM
Habenaria orbiculata round-leaved orchid 0 0 X O
Epipactus latifolia helleborrine 0 0 X O
Trillium grandiflorum white trillium X 0 X X
Trillijum erectum purple trillium 0 0 X O
Maianthemum canadense Canada mayflower X 0 X X
Polygonatum pubescens Solomon's seal 0 0 0 X
Polygonatum caniliculatum Great Solomon's Seal 0 0 X O
Polygonatum biflorum Solomon's-seal 0 0 X X
Polyegonatum multiflorum Great Solomon's-seal 0 0 X X
Smilacina racemosa False Solomon's seal o) 0] X X
Streptopus roseus rose twisted-stalk 0 0 X X
Uvularia grandiflora large-flowered bellwort O 0] X O
Allium tricoccum wild leek 0 X X X
Allium canadense wild onion 0 X 0O O
Typha sp. cattail X 0 0O O
Carex plantiginea broad-leaved sedge 0 0 X X
Carex sp. sedge X X 0O O
Carex convolute sedge X X X X
Carex sp. sedge 0 0 X X
Carex sp. sedge X 0 0O O
Carex sp. sedge X 0 0O O
Juncus sp. rush X 0 0O O
Leerzia oryzoides rice cut grass X X 0O O
Oryzopsis vacemosa rice grass 0 0 0 X
Elymus virginicus virginal wild rye 0 X 0O O
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Table 1. Continued.

SPECIES COMMON NAME M NB L SM
Milium effusum grass 0 0 X O
Cinna arundinacea grass X 0 0 O
Taxus canadensis American yew 0 0 0 X
Dryopteris sp. Austriaca* sword fern 0 0 X X
Adianturn pedatum maiden hair fern 0 0 X X
Botrychium virginiana rattlesnake fern 0 0 X X
plus distinct but unidentified species X X X X

Columns My, NB, L, and SM indicate the communities: Ohio mainland, Ohio

island, Michigan mainland, Michigan island, respectively. Under these "

columns is placed an X if the taxon was encountered, an 0.if not.
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insects, spiders, harvestmen, idopods and snails) and to order (pseudo-
scorpions, myriapods and annelids). Table 2 is a list by community of
taxa of invertebrate animals found.

Since plants and animals are studied here at different taxonomic
levels, certain assumptions are made in order to compare their insular or
seasonal differences and to compare correlations between them and other
parameters. These assumptions are discussed in the Analyses section of
this report. If these assumptions hold, comparative results are not

altered by this difference in taxonomic levels.

Sampling Visits

Data were collected from each community three times during the
summer of 1972. Each visit lasted about a week and was separated from
the previous or next visit by about a month. The schedule for these
visits is shown in Table 3.

Invertebrates were collected during Visit I and Visit II. Plant
data were collected during all three visits, but were complete only for
Visit ITII. Incomplete plant data of Visits I and II, compared sub-plot
by sub-plot, were highly consistent between these visits and highly
consistent with analogous data of Visit III, indicating that the sampled
plant communities were constant throughout the period of study. Spring
ephemerals had apparently disappeared before the beginning of the study.
A1l subsequent analyses included animal data from Visits I and II
separately and assumed plant data of Vitis IIT to be identical for the

first two visits.
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Table 2. List of Invertebrate Animal Taxa, Food Habits Ranking, and
Occurrences by Community and Visit.

TAXA B T D MI MIIT NBI NBII LI LIT SMI SMII
INSECTA
Thysanura
Machilidae 2 D3 O 0 X 0 0 0 0 0
Ephemeroptera
Caenidae 3 H 0 0 0 X 0 0 0 0
Orthoptera
Tettigoniidae 3 H 2 X 0 X 0 0 0 0 0
Gryllacrididae 3 H 2 X X X X X X X X
Gryllidae 3 H 2 X X X X X X 0 X
Blatidae 3 D1 O X 0 0 0 0 0 0
Thysanoptera
Thripidae 1 H3 O 0 0 0 0 X X 0
Ploethripidae 1 D3 O 0 0 0 X X 0 X
Hemiptera
Miridae 1l H 3 X X X X 0 X X X
Nabidae 1 ¢ 3 X X 0 X 0 0 0 0
Reduviidae 2 C 3 0 X X 0 0 0 0 0
Tingidae 2 H 3 X 0 X X 0 0 0 0
Aradidae 2 D3 0 0 0 0 0 X 0 0
Pentatomidae 2 C 2 O X X 0 X X 0 0
Homoptera
Membracidae 1 H 3 0 X 0 X X 0 0 0
Cicadellidae 1 H3 X X X X X X X X
Cercopidae 1 H3 X X 0 X 0 0 0 0
Fulgoridae 1 H3 O X 0 0 0 0 0 0
Aleyrodidae 2 H3 O X 0 0 0 X 0 0
Aphidae 1 H3 X X X X 0 X 0 0
Neuroptera
Chrysopidae 2 C 3 O 0 0 0 0 0 0 X
Coleoptera
Carabidae 2 ¢ 3 X X X X X X X X
Histeridae 1 C 3 X 0 0 0 0 0 0 0
Leptinidae 1 ¢ 3 O 0 0 0 0 0 X 0
Ptiliidae 2 H 3 0 0 0 0 0 0 X 0
Leiodidae 2 D3 O X 0 0 0 0 0 0
Leptodiridae 3 D3 O 0 0 0 0 0 0 X
Silphidae 2 D 2 O 0 0 0 0 0 X X
Scaphidiidae 3 D 3 0 0 0 0 0 0 X 0
Staphilinidae 3 Cc1 X X X X X X X X
Orthoperidae 2 D3 O 0 0 0 0 0 X 0
Cantharidae 3 C 3 O 0 0 0 X 0 0 X
Lampyridae 2 C 3 O X 0 0 X 0 0 0
Lycidae 2 D2 0 0 0 0 0 0 X 0
Cisidae 3 D3 O 0 X 0 0 0 0 0
Cleridae l ¢ 3 O 0 0 0 0 0 X 0
Elateridae 2 H 2 X X 0 X 0 X 0 0
Eucnemidae 2 C 3 O 0 0 0 0 X 0 0
Buprestidae 2 D3 0 0 X 0 0 0 0 0
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Table 2. Continued

TAXA B T D MI MIIT NBI NBII LI LII SMI SMII

Coleoptera, cont.
Dascillidae
Byrrhidae
Cucujidae
Nitidulidae
Lathridiidae
Endomychidae
Anthicidae
Pyrochroidae
Tenebrionidae
Lagriidae
Anobiidae
Scarabaeidae
Chrysomelidae
Bruchidae.
Curculionidae
Scolytidae

Mecoptera
Bittacidae

Trichoptera omit

Lepidoptera
Noctuidae
Liparidae
Pyralidae
Tortricidae
Gelechiidae

Diptera
Tipulidae
Psychodidae
Culicidae
Ceratopogonidae
Chironomidae
Anisopodidae
Mycetophylidae
Sciaridae
Cecidomyiidae
Xylomyidae
Stratiomyiidae
Rhagionidae
Asilidae
Empididae
Dolychopodidae
Phoridae
Syrphidae
Conopidae
Otididae
Sciomyzidae
Lauxaniidae
Piophilidae
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Table 2. Continued.

TAXA B T D MI MII NBI NBII LI LIT SMI SMII

Diptera cont.
Lonchaeidae
Sphaeroceridae
Drosophilidae
Chloropidae
Agromyzidae
Heliomyzidae
Anthomyiidae
Muscidae
Calliphoridae
Tachinidae

Siphonaptera
Leptopsyllidae

Hymenoptera
Braconidoidea
Ichneumonidae
Mymaridae
Eulophidae
Encritidae
Eupelmidae
Euryomidae
Chalcidae
Cynipidae
Roproniidae
Proctotrupidae
Ceraphronidae
Diapriidae
Scelionidae
Platygasteridae
Dryinidae
Formicidae
Sphecidae
Halictidae

ARACHNIDA

Chelonethida

Opiliones
Phalangiidae

Araneae
Dyctinidae
Theridiidae
Lyniphiidae
Micryphantidae
Araneidae
Agelenidae
Hahniidae
Lycosidae
Gnaphosidae
Clubionidae
Thomisidae
Salticidae
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