
Introduction to Geological Fieldwork

Key concepts, typical activities, and best?practice guidelines

1. What Is Geological Fieldwork?

Aspect Description

Definition
Direct observation, measurement, and sampling of rocks, sediments, structures,

and landforms in their natural setting.

Purpose

- Test and refine hypotheses generated from laboratory or remote?sensing data.

- Collect data for maps, models, and reports.

- Gain spatial context that cannot be obtained from samples alone.

Typical

Settings

Outcrops, cliffs, riverbanks, quarries, boreholes, caves, coastal cliffs, glacial tills,

volcanic deposits, and engineered sites (e.g., dams, tunnels).

2. Core Skills and Tools

Skill How It’s Applied Common Tools

Observation &

Description

Identify lithology, texture, color, grain

size, mineralogy, and alteration.

Hand lens (10×–30×), field notebook,

camera, GPS.

Structural

Measurement

Record orientations of bedding,

foliation, joints, faults, folds, and

lineations.

Brunton compass, clinometer,

smartphone apps (e.g., RockLogger,

iGeology).

Sampling

Collect representative rock, sediment,

fossil, or water samples while

preserving provenance.

Rock hammer, chisels, sample bags,

core tubes, field?scale corers.

Mapping
Produce detailed geological maps

(scale 1:10?000–1:250?000).

Topographic base maps, GIS tablets,

field mapping software (ArcGIS

Collector, QField).

Safety &

Logistics

Plan routes, assess hazards, and

manage field supplies.

First?aid kit, satellite phone, personal

protective equipment (PPE), weather

?proof clothing.
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Skill How It’s Applied Common Tools

Data

Management

Organize notes, photos, GPS tracks,

and samples for later analysis.

Cloud storage (e.g., Dropbox),

database templates, metadata

standards (e.g., FGDC).

3. Standard Fieldwork Workflow

1. Pre?field Planning

Define objectives and hypotheses.

Review existing literature, maps, satellite imagery, and digital elevation models

(DEMs).

Obtain permits, land?owner permission, and insurance.

Assemble gear, test equipment, and prepare a safety plan.

2. Reconnaissance

Conduct a rapid “scout” walk to locate key exposures and assess access.

Note any logistical constraints (e.g., steep terrain, water crossings).

3. Detailed Survey

Mapping: Trace contacts, measure attitudes, and sketch outcrop geometry.

Sampling: Choose fresh, unweathered material; label each sample with a unique ID,

GPS coordinates, and a brief description.

Photographic Documentation: Take scale?included photos (use a ruler or a 1?m

staff). Capture multiple perspectives (overall view, hand?sample, structural feature).

4. In?field Data Processing

Transcribe notes daily into a digital format.

Upload GPS tracks and photos to a central folder.

Perform quick quality checks (e.g., verify compass declination correction).

5. Post?field Analysis

Integrate field data with GIS layers and laboratory results (petrography, geochemistry,

geochronology).
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Produce final maps, cross?sections, and interpretive diagrams.

Write a field report that includes methodology, results, uncertainties, and

recommendations for
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