Case Study 2:
Insects Across Ecotopes

Prompt 2:

Building upon a basic working knowledge of entomology, investigate the insect populations and
functional groups likely to be ecologically important within a diverse temperate landscape such
as ChicoryLane Conservation Reserve. Consider separately and comparatively meadows,
wetlands, riparian areas, grasslands, successional forests, and remnant/mature forests. For each,
examine characteristic or important insect groups, their ecological services and relationships,
habitat requirements, interactions with plants and other animals, and conditions likely to increase
or diminish their populations. Then look across the ecotopes for larger relationships: movement
between habitats, complementary functions, dependencies, edge effects, seasonal changes, and
implications for managing the Reserve as an interconnected ecological system.

EIR profile:

High branching; high breadth; high depth; high exploration; moderate association; high
interdisciplinarity; high synthesis; moderate criticality; high reasoning visibility.

Response:

The most useful way to approach insects across ecotopes is to treat each ecotope not as a
container holding a characteristic list of species, but as a distinct combination of
vegetation, moisture, temperature, structure, disturbance, food resources, and life-
cycle opportunities. Insect communities emerge from those conditions.

That produces a second, larger principle:

The ecological value of a diverse reserve lies partly in having different ecotopes close
enough together that insects—and the ecological functions they support—can move
among them.

This landscape heterogeneity and connectivity are recognized principles of insect
conservation: high-quality patches, reduced isolation, naturalistic disturbance, and
heterogeneous landscapes tend to support more resilient insect communities.

Meadows

A structurally diverse meadow can support one of the Reserve's richest concentrations of
conspicuous insects.



Important groups include native bees, hoverflies and other flies, butterflies and moths,
grasshoppers, katydids, leafhoppers, plant bugs, beetles, predatory wasps, spiders,
and numerous parasitoids.

Several ecological functions converge here.

Flowering plants support pollinators through nectar and pollen. Leaves and stems support
herbivorous insects. Those herbivores transfer plant energy upward into predators such as
wasps, beetles, spiders, birds, and small mammals. Dead stems and accumulated litter
provide overwintering and developmental habitat. Bare or sparsely vegetated soil can
provide nesting habitat for ground-nesting bees and wasps.

The meadow therefore operates simultaneously as:

plant production = herbivores > predators

and

flowers > pollinators 2 plant reproduction

while also serving as an important prey-producing habitat for vertebrates.

The greatest management danger may be thinking of mowing merely as vegetation
management. Mowing also removes flowers, larvae, eggs, pupae, stems containing
overwintering insects, and refuges. Yet without disturbance, many meadows eventually
succeed toward shrubland and forest. The ecological problem is therefore not mow versus
don't mow, but how, where, and when disturbance occurs.

A heterogeneous mowing regime—leaving substantial refuges and varying treatment
spatially and temporally—is conceptually preferable to repeatedly resetting an entire
meadow at once.

Grasslands

I would distinguish grasslands from flower-rich meadows primarily for ecological purposes
rather than insist upon arigid botanical boundary.

Grass-dominated communities favor somewhat different insect assemblages:
grasshoppers, crickets, katydids, leafhoppers, planthoppers, true bugs, ground
beetles, ants, root-feeding insects, moth larvae, and predators associated with the
grass canopy and soil surface.

Here the architecture of grasses itself becomes important. Dense grass, tussocks, standing
dead material, litter depth, exposed soil, moisture gradients, and the presence of flowering
forbs create different niches.



A grassland containing only a few dominant grasses can be visually extensive yet
entomologically rather simple. Increasing plant diversity and structural heterogeneity
usually increases the number of possible feeding and nesting relationships.

Grasslands may be especially important seasonally. By late summer and early fall they can
contain substantial biomass of grasshoppers, crickets, caterpillars, and other insects.
Thus a grassland's ecological importance may not be apparent merely from counts of adult
pollinators in June.

Wetlands

Wetlands change the problem profoundly because insects can have aquatic,
semiaquatic, and terrestrial components of their life cycles.

Important groups may include dragonflies and damselflies, mosquitoes, midges,
craneflies, aquatic beetles, water bugs, caddisflies where appropriate, and numerous
terrestrial arthropods occupying emergent vegetation and wetland margins.

Wetland insect communities are strongly shaped by hydroperiod, vegetation, predators,
competition, and the insects' ability to colonize changing aquatic habitats. Different kinds
of wetlands therefore support quite different communities; “wetland insects” is not a
single ecological category.

Temporary water can be particularly interesting. Periodic drying may exclude fish and other
persistent aquatic predators, while favoring organisms adapted to colonize or survive
ephemeral habitats.

Dragonflies illustrate the larger relationship beautifully:

aquatic larval predator > emergence - terrestrial aerial predator - prey for birds and
other animals

Aninsect that develops in the wetland can therefore transfer energy acquired there into the
surrounding terrestrial landscape.

That transfer is not trivial. Contemporary ecological work describes emergent aquatic
insects as a significant resource subsidy to adjacent terrestrial food webs, with timing and
nutritional quality affecting their ecological importance. In temperate systems, aquatic
insect emergence can be especially important when terrestrial insects are comparatively
scarce.

Thus maintaining a wetland potentially supports ecological processes well beyond the
wetland boundary.



Riparian Areas

Riparian habitat is particularly important because it is simultaneously an ecotope and a
connector.

It contains moisture gradients, streamside vegetation, canopy openings, woody debris,
exposed soils, leaf litter, flowering plants, and often unusually high structural diversity.

Here we may encounter aquatic insects emerging from water, terrestrial insects using
riparian vegetation, detritivores using accumulated organic matter, pollinators,
predators, herbivores, and flying insects using the corridor for movement.

The most important conceptual feature is the two-way relationship:
terrestrial system > stream

Leaves, woody debris, terrestrial insects, shade, and nutrients enter or influence the
aquatic system.

At the same time:
stream - terrestrial system

Emerging aquatic insects become prey for spiders, predatory insects, birds, bats, and other
terrestrial consumers.

Recent work continues to emphasize these reciprocal stream-riparian connections.

Riparian vegetation also matters as habitat in its own right. A 2026 global meta-analysis
found that forested riparian buffers support greater animal biodiversity than converted
riparian areas, including benefits to aquatic and terrestrial invertebrates. It also reinforces
an important management point: a narrow strip may provide some ecological function, but
broader, structurally intact riparian habitat generally protects more biodiversity.

Successional Forest
Young and intermediate forest is not merely an incomplete version of mature forest.

It creates its own conditions: abundant sunlight, rapidly growing vegetation, dense shrubs
and saplings, edges, flowers, vigorous foliage, and considerable turnover in plant
communities.

Such conditions may support high populations of leaf-feeding caterpillars, beetles,
leafhoppers, plant bugs, aphids, bees and flies visiting flowering plants, predatory
insects, ants, and numerous parasitoids.



Successional vegetation often produces an abundance of actively growing plant tissue.
Herbivorous insects convert some of that primary production into animal biomass, which
can then become important food for birds and other predators.

Edges deserve particular attention. A forest-meadow boundary can bring insect
communities from adjoining habitats into close proximity and create distinctive light,
temperature, and vegetation conditions.

But “more edge” is not automatically “better ecology.” Excessive fragmentation can
eliminate organisms requiring interior conditions. Good heterogeneity therefore requires
both transitions and intact habitat, rather than endlessly subdividing the landscape.

Remnant or Mature Forest
Older forest introduces conditions absent or much less developed in younger stands:

large trees, complex bark surfaces, cavities, accumulated coarse woody debris, standing
dead trees, deep litter, fungi, shaded humid microclimates, and vertically differentiated
canopy structure.

Important insect communities include wood-associated beetles and other saproxylic
insects, decomposers, ants, litter arthropods, canopy herbivores, caterpillars,
predatory beetles, parasitoids, and insects associated with fungi and decaying wood.

One conceptual shiftis especially important:

A dead tree is not simply a tree that has ceased contributing to the forest. It has
entered another ecological phase.

Standing and fallen dead wood becomes habitat and food for fungi and microorganisms,
insects feeding directly upon wood or fungi, and predators feeding on those organisms.
Those processes gradually return nutrients to the system.

Forest insect communities also change substantially during succession; tree age, stand
development, plant composition, and especially coarse woody debris influence which
arthropods occur. Some groups are particularly associated with later-successional
conditions.

Thus preserving mature forest structure means preserving processes of aging and decay,
not merely keeping living trees standing.

Looking Across the Ecotopes

Once these habitats are considered together, several larger relationships become visible.



1. Different ecotopes may supply different life stages
An organism need not spend its entire life in one ecotope.

The clearest cases are aquatic insects, but the principle is broader. An adult may forage in
a meadow, use a forest edge for shelter, reproduce on a particular plant, and overwinter
elsewhere.

Therefore:

Habitat requirements should sometimes be conceived as a sequence rather than a
location.

A reserve containing all necessary habitat elements but separating them too greatly may
still fail to support a population.

2. Ecological functions move across boundaries
Consider a stream insect.

It acquires energy as an aquatic larva, emerges, moves into riparian vegetation, and is
eaten by a bird.

Energy has effectively moved:
stream 2 insect > riparian vegetation > bird

Likewise, a caterpillar converts forest foliage into animal tissue that becomes available to
an insectivorous bird. Pollinators move pollen among spatially separated plants. Predators
move among habitats following prey.

The Reserve is therefore not simply a mosaic of habitats. It is a network of exchanges.
3. Heterogeneity provides insurance
Different weather conditions affect different habitats differently.

A drought may greatly diminish wetland insects but have less effect on some upland
insects. A mowing event may temporarily reduce meadow insect populations while nearby
untreated grassland or shrub habitat provides refugia.

Landscape heterogeneity therefore potentially supplies ecological redundancy.

That does not mean every ecotope can substitute for every other one. Rather, multiple
habitats provide alternative resources and refuges through time.

4. Season changes everything



A map of ecotopes is spatial. Insect ecology requires adding a calendar.
Spring might produce:

early-emerging aquatic insects
> early pollinators
= expanding foliage and caterpillars.

Summer may produce:

high flower abundance

> pollinators

- grassland insects

- abundant predators and parasitoids.

Fall may increasingly involve:

late flowers

> grasshoppers and crickets

> late-season larvae

- overwintering preparation and movement into protected sites.

Winter does not mean the insects have disappeared. Many remain as eggs, larvae, pupae,
or adults embedded in soil, litter, stems, bark, wood, or aquatic sediments.

This makes seemingly innocuous fall cleanup potentially ecologically significant.
5. Disturbance should itself be heterogeneous
This may be one of the strongest management deductions arising from the whole analysis.

If the objective is insect diversity, treating every acre identically can be undesirable even
when the treatment itself is ecologically defensible.

Instead of:
all meadow mowed > all meadow regrows
one might conceptually prefer:

treated patch + untreated refuge + differently timed treatment + persistent structural
elements

Similarly, forest management can retain old trees, dead wood, understory variation, wet
depressions, and openings rather than producing uniform structure.



This follows the broader insect-conservation principle of maintaining high-quality
landscape heterogeneity and connectivity while allowing ecologically appropriate
disturbance.

A More Useful Management Model

Prompt 1 gave us roughly:

insect > life cycle > ecological function > habitat
Prompt 2 allows us to enlarge this considerably:

ecotope conditions
N

plants + structure + water + microclimate + disturbance
N

insect life cycles and populations
N

pollination + herbivory + decomposition + predation + parasitism + food-web

production
N

movement among ecotopes
v

landscape-level ecological function

That changes the management question again.
Instead of asking only:

How can we increase insect abundance?

| would ask:

What combination of ecotopes, structures, plant communities, life-cycle resources,
refuges, disturbance regimes, and connections will allow diverse and functional
insect communities to persist through space and time?

That formulation matters because maximum insect abundance is not necessarily the
objective. A mosquito outbreak, a forest pest eruption, or dominance by a few generalists
can produce enormous insect abundance without indicating ecological health.

The desirable condition is closer to functional diversity, appropriate abundance,
resilience, and continuity of ecological relationships.

A useful conjecture emerging from Prompt 2



The high-exploration/high-synthesis EIR settings lead me to one proposition that | would
carry forward rather than yet accept as a management principle:

For areserve like ChicoryLane, conserving insects may depend less upon managing
specifically “for insects” than upon maintaining a heterogeneous, connected
landscape in which natural ecological processes can generate and sustain the
appropriate insect communities.

That is a stronger proposition than simply encouraging native plants or avoiding pesticides.
It makes the landscape configuration itself part of insect conservation.

It also creates a natural bridge to Prompt 3. Migrating birds are unusually useful for testing
this larger conception because they arrive during limited seasonal windows and require
food immediately. We can therefore ask whether the various ecotopes function together to
produce an insect-food landscape at the particular times migrating birds need it—
which is a much more precise ecological question than whether the Reserve simply “has
lots of insects.”



