Introduction to Field Ecology

Introduction to Field Ecology — Study Notes

1. What Is Field Ecology?

e Definition: The branch of ecology that investigates organisms and their interactions in
natural habitats through direct observation, experimentation, and data collection outside the
laboratory.

e Goal: Understand how ecological processes operate in real?world settings and apply this
knowledge to conservation, management, and policy.

2. Core Principles

Principle Description Typical Field Example
Ecological patterns change with spatial Mapping plant species
Scale (micro? to landscape) and temporal richness across a 10?7km?2
(seasonal to evolutionary) scales. forest gradient.
o Multiple independent samples and, when Paired plots: one with a fire?
Replication & ) . :
control possible, untreated reference sites are suppression treatment, one
ontrols
needed to infer causality. left untouched.
o Random placement of sampling units Randomly selecting 30
Randomization ) o
reduces bias. gquadrats within a meadow.
. L . . . Soil moisture patches
Habitat Variation in physical/chemical conditions _ ) o
. ) o . o ] influencing amphibian
Heterogeneity drives biodiversity and species interactions.

breeding sites.

_ Disturbances reset ecosystems; succession _ _
Disturbance & . . Post?logging regeneration of
_ describes the predictable changes that
Succession ol a temperate forest.
ollow.

3. The Field Ecologist’s Toolbox

Tool / Technique Primary Use Key Considerations
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Quantify abundance, cover, or Size must match target organism;
Quadrats & Transects ) _ ) o
density of sessile organisms.  ensure adequate replication.

. . Sample ground?dwelling Check frequently to avoid
Pitfall Traps / Live Traps , )
arthropods, small mammals.  mortality; consider by?catch.

Estimate population size, Requires individual identification;
Mark?Recapture ) . .
survival, movement. assumptions of closed population.
Remote Sensors (e.g., o . .
i Record abiotic variables Protect from weather; calibrate
temperature loggers, light ]
continuously. regularly.

meters)

Use appropriate accuracy (e.g.,
Map species distributions, Pprop y (e.9

GPS & GIS ) sub?meter for microhabitat
habitat features. )
studies).

) _ Assess large?scale vegetation Obtain permits; respect wildlife
Drone / Aerial Imaging

structure, water bodies. disturbance guidelines.
Detect cryptic or low?density o )
Molecular Tools (eDNA, _ _ Prevent contamination; validate
, species from environmental
metabarcoding) reference databases.
samples.
o Choose models that match data
Statistical Software (R, Analyze complex data sets,
) ) _ structure (e.g., GLMMs for count
Python, SAS) model ecological relationships.

data).

4. Designing a Field Study

1. Define the Research Question

o Be specific (e.g., “How does canopy cover affect understory bird diversity?”).
2. Formulate Hypotheses

o State expected direction of effect and underlying mechanism.
3. Select Study Site(s)

o Consider accessibility, representativeness, and permission requirements.
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. Determine Sampling Design

o Choose appropriate spatial layout (grid, stratified random, systematic).
o Decide on temporal frequency (single season vs. multi?year).

. Pilot Test
o Run a small trial to refine methods, estimate effort, and detect logistical issues.
. Data Collection Protocol

o Write a step?by?step SOP (Standard Operating Procedure) covering equipment,
safety, and data entry.

. Quality Assurance

o Include calibration checks, duplicate samples,
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