Holstonia Bigfoot Investigations
Methods Series No. 8

Visibility Under Constraint: Road
Crossings, Detection Probability, and the
Avoidance Paradox in Large-Animal
Reports

Daniel H. Kegley

holstonia-investigations.org
Version of Record: This document constitutes the authoritative version of this work. Please cite the version
available at holstonia-investigations.org. Revised editions, if issued, will be explicitly identified.

© Dan Kegley, 2026

Abstract

Reports of large, elusive animals frequently emphasize behavioral avoidance alongside a
seemingly contradictory prevalence of roadside sightings and road-crossing events. This
paper examines the apparent paradox through the lens of detection theory and landscape
ecology. Drawing on wildlife research demonstrating that roads function as observation
corridors that amplify human detection capacity, the analysis argues that such sightings
may reflect observer geometry rather than behavioral inconsistency. Roads concentrate



visibility, increase sightlines, and create forced exposure points where otherwise cryptic
animals briefly enter detectable space. A detection-centered framework is proposed in
which roadside observations are interpreted as predictable artifacts of encounter
probability rather than evidence against avoidance intelligence. Modeling these dynamics
clarifies how rare species can remain largely undetected while still generating
disproportionate reports in high-visibility environments.

1. Introduction

Many large mammals exhibit behavioral strategies that minimize contact with humans.
Avoidance behaviors — including nocturnality, habitat selection favoring dense cover, and
altered movement patterns — are widely documented across species exposed to
anthropogenic pressure (Gaynor et al., 2018).

Yet observational datasets often reveal a pattern that appears contradictory: a substantial
proportion of encounters occur along roads or involve animals crossing them. At first
glance, this distribution invites a behavioral question. Why would an animal capable of
detecting approaching vehicles expose itself in such environments?

This paper proposes that the paradox is primarily observational rather than behavioral.
Roads dramatically alter detection conditions, transforming brief moments of exposure
into high-probability encounter events.

The key analytical shift is therefore from behavioral speculation to detection modeling.

2. Avoidance Is Not Invisibility

Avoidance behaviors reduce encounter probability but do not eliminate it. Even highly
vigilant species must navigate landscapes containing risks in order to access food, mates,
or territory.

Large carnivores, for example, frequently modify their activity patterns in response to
human presence, becoming more nocturnal while maintaining functional movement
across shared landscapes (Gaynor et al., 2018). Such strategies represent risk
management rather than absolute evasion.

Perfect avoidance would require perfect environmental information — an unrealistic
condition for any organism.

Detection events should therefore be expected, even among strongly avoidant species.



3. Roads as Observation Corridors

Roads fundamentally reshape observer geometry. By removing vegetation, extending
sightlines, and enabling rapid travel, they function as linear survey platforms across
otherwise opaque terrain.

Wildlife ecology has long recognized that animal observations are often biased toward
areas with increased human access, including transportation corridors (Whittington et al.,
2011). These environments disproportionately generate sightings not because animals
prefer them, but because humans gain temporary perceptual advantage.

Headlights further extend visual range at night, producing illumination conditions rarely
encountered in natural settings. Animals that remain effectively invisible within forest
cover may become detectable for only a few seconds while crossing open pavement.

Such crossings are not representative of typical behavior. They are moments of forced
visibility.

4. Landscape Constraint and Shared Pathways

Transportation routes frequently follow terrain features already conducive to animal travel,
such asriver valleys, ridge lines, and mountain passes. These corridors minimize energetic
cost and facilitate movement across complex landscapes.

Consequently, what appears to be an animal approaching a road may instead reflect
humans constructing roads along preexisting ecological pathways.

Empirical work on wolf movement demonstrates that individuals often cross roads despite
generally avoiding areas of sustained human activity, highlighting the distinction between

transient exposure and habitat preference (Whittington et al., 2011).

The encounter emerges from spatial overlap rather than behavioral attraction.



5. Effort Asymmetry and Mobile Observers

Observation probability is strongly influenced by search effort. A vehicle traveling at
roadway speeds effectively scans a vast observational field compared to a stationary or
slow-moving observer within dense vegetation.

This asymmetry produces a sampling bias: detection opportunities increase dramatically
along routes repeatedly traversed by humans.

From a probabilistic perspective, the relevant question is not why animals cross roads, but
where humans are most capable of noticing them.

When observer effort concentrates along linear corridors, encounter datasets will reflect
that concentration.

6. Base Rate Effects and the Illusion of Frequency

Rare detection events can dominate observational records when the surrounding
behavioral landscape is largely invisible. An animal may successfully avoid humans the
overwhelming majority of the time while still generating a cluster of roadside reports.

This phenomenon reflects a classic base rate effect: the detectable subset of behavior
disproportionately shapes perceived patterns.

Wildlife-vehicle collision data provide a useful parallel. Such events do not imply
attraction to roads; rather, they occur where animal movement intersects high-speed
human travel (Seiler, 2005).

Similarly, roadside sightings may represent the narrow interface between otherwise
separate spatial systems.

7. Behavioral Tradeoffs Under Constraint

Animals continually balance risk against ecological necessity. Road crossings may
represent the shortest path between habitat patches, access routes to water, or dispersal
movements by juveniles establishing territories.

Avoidance intelligence does not preclude these decisions. Instead, it shapes how animals
attempt to minimize exposure — often by crossing quickly or under low-light conditions.



Detection, when it occurs, captures the moment a tradeoff becomes visible.

8. When Paradox Dissolves

The apparent contradiction between avoidance and roadside sightings weakens once
detection conditions are modeled. Several mechanisms operate simultaneously:

¢ roads amplify observer visibility

¢ humansrepeatedly traverse the same corridors

e animals must occasionally cross shared pathways
e brief exposure generates high detection probability

What appears behaviorally inconsistent may therefore be statistically predictable.

Apparent paradox often signals unmodeled detection dynamics rather than unexplained
cognition.

9. A Minimal Quantitative Model of Roadside Encounter Probability

Understanding why sightings cluster along roads requires a shift from behavioral
speculation to encounter geometry. At its most basic level, an encounter occurs when
three conditions overlap:

1. Anorganism is present within a searchable area.
2. Anobserver passes through that area.
3. Detection occurs before the organism exits perceptual range.

This process can be approximated using a simple effort-scaled encounter model.

Effective Search Area

For a moving observer traveling a linear path, the expected searchable area can be
expressed as: Ag s = 2wl
Where:

o A= effective search area
e [L=distance traveled
o w=effective detection distance on one side of the observer



The factor of two reflects bilateral visibility.

This formulation parallels the logic underlying line-transect sampling, in which encounter
probability scales with the area effectively surveyed rather than with observer intention.

Expected Encounters

If animals occur at density Dand detection probability within the observable strip is p, the
expected number of encounters becomes:

E(Y)=D-2wL-p

Importantly, this relationship is linear. Doubling sight distance or miles traveled doubles
expected encounters, even if animal behavior remains unchanged.

Roadways therefore function as encounter amplifiers by increasing both L(coverage) and
w(visibility).

Why Roads Magnify Detection

Several environmental features systematically expand effective detection width:

e vegetation clearing along shoulders

e extended sightlines

e elevation relative to surrounding terrain

¢ headlightillumination at night

o reflective eyeshine

¢ reduced auditory masking compared to dense forest

Each factor increases the probability that an animal entering the corridor becomes
perceptible before retreating into cover.

The resulting detection advantage does not require behavioral attraction to roads; it
emerges from observer geometry alone.



A Simple Comparative Illustration

Consider two observers traveling equal distances:

Environment Detection Width (one side) Relative Encounter Expectation
Dense forest 10 m 1x

Road corridor 80 m 8x

Even under identical animal densities, the roadway observer is expected to generate
roughly eight times as many encounters purely due to expanded perceptual range.

If vehicle speed increases coverage — thereby increasing L— the disparity grows further.

Such differences can easily produce the impression that animals are “associated with
roads,” when in fact detection is being mechanically concentrated.

Availability vs. Detectability

Itis useful to distinguish two probabilities:

o Availability: the probability that an animal enters the observable zone.
o Detectability: the probability that it is perceived once present.

Avoidance behaviors primarily reduce availability.
Road geometry primarily increases detectability.

Apparent paradox emerges when high detectability briefly overrides low availability.

Estimating Detection Width in Practice

Field estimation of wneed not be complex. Practical approaches include:

e placing known targets at measured distances from a roadway
e recording the maximum distance at which observers reliably detect them
e repeating trials under varying light and vegetation conditions



Even coarse estimates dramatically improve inferential clarity compared to treating
detection range as unknown.

Precision is less critical than bounding the parameter.

Interpretive Implication

Because encounter probability scales directly with searchable area, clustered roadside
sightings should be considered statistically predictable outcomes of observation
geometry.

Behavioral explanations should therefore be approached cautiously unless detection
effects have first been evaluated.

Anomalous inference begins only after baseline encounter mechanics are understood.

10. Implications for Interpreting Rare-Animal Reports

A detection-centered framework yields several methodological advantages:

e ltredirects inquiry from speculative psychology toward measurable encounter
conditions.

e |testablishes parsimonious explanations grounded in landscape ecology.

e It protects inference from interpretive inflation.

e Italigns anomalous-report analysis with established wildlife science.

Most importantly, it reframes the burden of explanation. Visibility is treated as an outcome
requiring environmental context rather than as evidence of behavioral failure.

Rare animals need not be frequently visible to be occasionally observed.

11. Conclusion

Roadside sightings do not inherently contradict the presence of avoidance intelligence.
Instead, they illustrate how detection emerges from the interaction of observer movement,
landscape structure, and brief moments of exposure.



The transition from behavioral puzzlement to detection modeling marks an epistemic
refinement:

from asking why an animal was seen
to understanding how seeing became possible.

Apparent behavioral paradoxes often dissolve when observation conditions are examined.
Where perception is structured by environment, visibility becomes less a mystery than a

predictable artifact of encounter geometry.

Scientific progress begins not by resolving every anomaly, but by identifying the processes
that make anomalies appear.
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