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Ecologies of Coexistence: Wildlife-Driven Design Interventions for Kemujan Island

ABSTRACT

Kemujan Island's mangrove park has been forced shut after years of neglect,
ecological destruction from illegal shrimp aquaculture, and infrastructure so
degraded that tourists broke their leg on a rotting plank. The real cost,
however, falls on local fishermen, who now travel 5 to 10 times further out to
sea because the mangrove nursery grounds that once sustained their catch
have been destroyed. This project proposes a mutualistic architectural
framework that makes that connection the foundation of design: three
interdependent typologies placed across the medial and distal mangrove
zones, including a water-accessible fishing hub with live ecological
monitoring, a community nursery and rehabilitation station with direct
economic incentives through mangrove crab cultivation, and an interpretive
trail that teaches through spatial experience rather than signage. All
structures are built on tidal-responsive systems, floating pontoons,
small-diameter pipe piles placed outside root zones, and modular decking, so
the architecture works with the intertidal environment instead of against it.
The goal is not an upgraded ecotourism site. It is an ecosystem that a fishing
community understands, protects, and maintains because they can see
exactly what it gives them back.
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REASONS FOR ECOLOGICAL AND ECONOMICAL STAGNATION

FLORA AND FAUNA ECOLOGY ANALYSIS

Tidal Ecology

The intertidal zone of Kemujan functions as a metabolic engine driven by a 118 cm
micro-tidal range, where a detritus-based food chain, fueled by crabs like Scylla serrata
shredding fallen Rhizophora leaves, supports the juvenile fish stocks essential to the local
fishing economy. This ecosystem is vertically stratified into four distinct ecological layers,
ranging from avian-occupied canopies to the deep, anaerobic Grumusol clay, requiring
architectural interventions to act as active participants in these cycles rather than
disruptions. Effective design must prioritize foundation systems that avoid compressing
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to help retum bioavailable nutrients to the water column.
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Medial Ecology

The medial zone of Kemujan operates as the forest's primary decomposition engine,
defined by a dense closed canopy exceeding 85% coverage dominated by Bruguiera
gymnorrhiza, Avicennia marina, and Ceriops tagal. The near-absence of light at the forest
floor creates a stable humid microclimate — the thermal and acoustic refuge most critical to
Kemuijan's endemic fauna. Canopy continuity here is not aesthetic; it is the literal
infrastructure of movement for Macaca fascicularis Karimoendjawae, whose arboreal
corridors collapse the moment a gap exceeds 34 meters. Architectural intervention i this
z0ne must operate with maximum restraint: no canopy severance above 4m, no permanent
artificial light, and foundation systems that navigate between pneumatophore fields rather
than through them.
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