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The island of Borneo, partitioned between Malaysia (Sabah and Sarawak), Brunei, and Indonesia (Kalimantan), 

represents one of the most significant biodiversity hotspots on the planet. For entomologists and naturalists, the 

lepidopteran fauna of this region offers a complex study in evolution, niche specialization, and ecological indicators. 

A central resource in this field is A Naturalist's Guide to the Butterflies of Borneo by Honor Phillipps and Cosmo 

Phillipps, which provides a foundational framework for identifying the 120 to 150 most common species amidst a 

total population exceeding 900 species across the island. Understanding these species requires an intersection of 

morphological analysis, biogeographical mapping, and taxonomic classification.

The Ecological Framework of Borneo's Butterfly Habitats

Borneo's unique geological history and tropical climate have fostered a diverse array of ecosystems, each 

supporting distinct butterfly communities. To understand the distribution of species such as the Kinabalu Birdwing 

(Troides andromache) or various Ypthimaspecies, one must first analyze the primary vegetation zones that

define the island.

1. Lowland Mixed Dipterocarp Forests

The majority of Bornean butterfly species are found in lowland forests, characterized by massive canopy trees and 

high humidity. These areas provide the primary larval host plants (LHP) for families like Papilionidae and 

Nymphalidae. The microclimate here is stable, with temperatures ranging from 23&deg;C to 32&deg;C, facilitating

year-round breeding cycles.

2. Montane and Sub-montane Forests

As elevation increases towards regions like Mount Kinabalu in Sabah or the Kelabit Highlands in Sarawak, the 

species composition shifts. High-altitude specialists have adapted to cooler temperatures and higher ultraviolet 

exposure. Endemism is significantly higher in these isolated montane islands, where species like Troides 

andromache are restricted to narrow altitudinal bands.

3. Peat Swamp and Mangrove Forests

Often overlooked, these waterlogged environments house specialized species that have adapted to acidic soil

conditions and specific saline-tolerant flora. The biodiversity here is lower than in dipterocarp forests, but the level

of specialization is an essential component of the island's overall ecological health.

Core Concepts in Lepidopteran Identification

Identifying butterflies in a megadiverse region like Borneo requires more than a casual observation of color. 

Professional entomologists and serious naturalists utilize a systematic approach based on morphological features

 and behavioral traits.

Morphological Matrix



The primary identification keys used in the Naturalist's Guide to the Butterflies of Borneofocus on several

technical aspects:

•  Wing Venation: The arrangement of veins (venous architecture) is the most reliable method for family-level 

classification.

•  Androconia: Specialized scent scales found on males, often visible as patches or "brands" on the wings, used 

for pheromone dispersal during courtship.

•  Labial Palps: The structure of the mouthparts can distinguish between certain families, such as the 

Libytheinae (Snout butterflies).

•  Tarsal Structures: The number of functional legs (some Nymphalids appear to have only four) serves as a 

rapid diagnostic tool.

Taxonomic Hierarchy of Common Bornean Families

The following table outlines the primary families encountered in the field and their distinguishing technical

characteristics.



Family Common Name Key Identification 
Features

Representative Genera in 
Borneo

Papilionidae Swallowtails Large size, often with 
hindwing tails, internal vein 
1a on hindwing absent.

Troides, Papilio, Graphium

Nymphalidae Brush-footed Reduced forelegs (non-
functional for walking), 
complex wing patterns.

Euploea, Idea, Lexias

Lycaenidae Blues & Coppers Small size, white ring 
around eyes, often 
possess filamentous tails.

Arhopala, Tajuria, Jamides

Pieridae Whites & Yellows Predominantly white, 
yellow, or orange; bifid 
tarsal claws.

Eurema, Delias, Appias

Hesperiidae Skippers Hooked antennae 
(apiculus), stout bodies, 
rapid erratic flight.

Hasora, Potanthus, Telicota

Technical Analysis: The Role of Honor Phillipps' Guide

The Naturalist's Guide to the Butterflies of Borneo serves as a bridge between high-level academic entomology 

and field-based citizen science. Its methodology relies on high-resolution photography coupled with 

distributional data. The guide addresses the specific challenge of the "Wallace Line" and the unique sub-

speciation occurring within the Indonesian (Kalimantan) and Malaysian (Sabah/Sarawak) borders.

Species Richness and Checklist Mechanics

A critical component of the guide is the all-important checklist. In biological surveys, a checklist is not merely a 

list but a probabilistic model. By knowing which species are previously recorded in a specific quadrant (e.g., the

Danum Valley or Bako National Park), a researcher can narrow down identification possibilities by 70-80% before

even examining the specimen.

The Ypthima Complexity

The source data mentions the genus Ypthima (Rings). This genus represents a significant challenge in Bornean 

lepidopterology. Many Ypthima species are nearly identical (cryptic species). Identification often requires: Counting 

the number of submarginal ocelli(eyespots) on the hindwing underside.Analyzing the ground color striation

density.In technical settings, dissection of the male genitalia (valvae) to confirm species-specific chitinous

structures.

Procedural Field Guide: Step-by-Step Observation

For researchers and eco-tourists visiting Brunei or Sarawak, the following technical workflow is recommended for

accurate data collection:

Step 1: Environmental Profiling

Record the GPS coordinates, altitude, and habitat type(e.g., secondary forest edge vs. primary canopy).



Butterflies are highly sensitive to micro-climates; a species found at 1,500m is unlikely to be the same as one found

at sea level, even if phenotypically similar.

Step 2: Behavioral Documentation

Observe the puddling behavior. Many male butterflies (especially Papilionidae and Pieridae) gather on damp 

sand to mineralize. This behavior provides the best opportunity for high-quality macro photography. Note the flight 

height—certain Nymphalidae (like the Charaxes) stay almost exclusively in the canopy.

Step 3: Macro Photography Protocols

To use the Phillipps' Guide effectively, photographs must capture:The upperside (dorsal) for primary color 

patterns.The underside (ventral) for diagnostic spots and bands.The head/antennaeto check for Hesperiidae

traits.

Case Study: Troides andromache (The Kinabalu Birdwing)

The Troides andromache is a flagship species for Bornean conservation. As an endemic species to the mountains 

of northern Borneo, it serves as a critical case study in island biogeography. 

Biological Specifications

Unlike the more common Troides helena, T. andromache is restricted to montane moss forests. Its larval host plant 

is the Aristolochia vine, which contains toxic aristolochic acids. The larvae sequester these toxins, making the adult 

butterflies unpalatable to predators—a phenomenon known as aposematism.

Conservation Status

Because its habitat is limited to narrow altitudinal bands, T. andromache is highly vulnerable to climate change. As

temperatures rise, the suitable habitat "moves" up the mountain until there is no further terrain available, a

phenomenon known as the "stairway to heaven" extinction trap.

Comparison of Regional Biodiversity: Sabah, Sarawak, and Kalimantan

While Borneo is a single island, the political and geographical divisions show variance in butterfly records due to

sampling effort and land-use patterns.



Region Estimated Recorded 
Species

Primary Habitat Drivers Notable Protected Areas

Sabah ~700+ High altitude gradients, 
volcanic soils.

Mount Kinabalu, Danum 
Valley.

Sarawak ~650+ Extensive riverine systems, 
limestone karsts.

Gunung Mulu, Bako 
National Park.

Kalimantan ~800+ Vast lowland basins, peat 
swamps.

Betung Kerihun, Kutai.

Brunei ~400+ Pristine primary lowland 
rainforest.

Ulu Temburong.

Troubleshooting Identification Challenges

In the field, several factors can lead to misidentification. Understanding these failure modes is crucial for technical

accuracy.

1. Batesian Mimicry

Many edible species have evolved to look like toxic species. For example, the Papilio memnon (Great Mormon) 

has several female forms that mimic unpalatable Atrophaneuraspecies. Naturalists must look for structural

differences (like wing shape and thorax markings) rather than just color.

2. Seasonal Polyphenism

Some species, particularly in the Pieridaefamily, exhibit different wing patterns depending on the wet or dry

season. These "seasonal forms" can be so distinct that they were historically classified as separate species.

3. Wear and Damage

Older specimens lose scales, causing colors to fade and patterns to blur. Identification should rely on wing 

venation and structural markers which remain constant despite the loss of pigmentation.

The Critical Importance of Naturalist Documentation

The data provided by Honor and Cosmo Phillipps is more than just an identification tool; it is a baseline for 

environmental monitoring. Butterflies are "indicator species." Because they have short lifespans and specific host

plant requirements, their presence or absence provides immediate feedback on the health of an ecosystem.

As logging and palm oil expansion continue to alter the landscape of Kalimantan and Sarawak, the work of 

naturalists becomes a form of biological auditing. By documenting the 122+ species most commonly seen, we

establish a threshold. When common species begin to disappear from their recorded habitats, it signals a systemic

failure in the local ecological web that requires immediate intervention.

Ultimately, the study of Bornean butterflies is a study in the resilience and fragility of tropical nature. Whether 

through the lens of a professional entomologist or a visitor using a Naturalist's Guide, every recorded observation

contributes to a larger dataset aimed at preserving one of the world's most intricate evolutionary masterpieces. The

integration of high-quality photography, rigorous taxonomy, and accessible field guides remains the most effective

strategy for fostering both public interest and scientific advancement in the face of global biodiversity loss.
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