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INDEX MAP SHOWING THE FIVE PRIMARY WATERSHEDS ON WEST MAUI
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DESCRIPTION OF MAP UNITS 

GRAVITY-DRIVEN PROCESSES
Rockfall—Steep slopes, typically >65–85%, where soil cover is thin or absent and rock is 

exposed as cliff-forming edges of lava flows. Small valleys (~2–5 meters [m] wide) locally 
indent these surfaces—evidence of valley incision by concentrated rockfall or debris flows. 
Rockfall produces angular clasts from several millimeters to several meters in diameter 
that are deposited in talus cones or in valley bottoms. Mapped from orthoimagery, 
hillshade and slope maps, and field observations

Landslide deposit—Landslide mass displaced downslope from arcuate headscarps and, locally, 
bounded by lateral scarps. These deposits appear as hummocky topography that is less 
steep than surrounding valley sidewalls dominated by rockfall. Mapped from orthoimag-
ery, hillshade, and slope maps

Landslide scarp—Lateral and upslope boundaries of landslides. Scarps appear as bands of 
steeper slopes compared to surrounding valley walls. Mapped from hillshade and slope 
maps

Soil creep, canopy—Slopes with continuous soil cover, typically <65–85%, covered by shrubs 
or closed-canopy vegetation. Sediment transport processes occur via episodic creep of soil 
downslope from toppled trees (tree throw) or other biologic disturbances without human 
influence. Mapped from orthoimagery and slope map

Soil creep, grass—Low-relief areas covered by grass (for example, golf courses or large 
manicured lawns). Sediment transport likely occurs by slow, episodic soil creep. Mapped 
from orthoimagery and field observations

FLUID-DRIVEN PROCESSES
Overland flow, agricultural field—Active or inactive agricultural fields developed on low-

relief surfaces with sparse to dense vegetation cover, modified by many decades of land 
use. Sediment transport occurs by overland flow under extreme rainfall intensities. Field 
boundaries are apparent, even on fallow fields. Mapped from orthoimagery, slope map, and 
field observations

Overland flow, hotspot—Large areas of persistently exposed soil or airfall deposits without 
vegetation cover, locally dissected by rills and gullies. Barren areas likely due to human 
modification (for example, construction sites). Mapped from orthoimagery and field 
observations

MIXED PROCESSES
Modified soil—Human-modified landscapes that are not fully urbanized. Includes displaced 

colluvium on low-relief surfaces. These areas appear as bare soil, newly planted vegeta-
tion, nonnative vegetation, or sparse human structures (for example, unimproved roads, 
individual houses, landscaping). Sediment transport likely occurs by overland flow and soil 
creep. Mapped from orthoimagery and field observations 

Sideslope—Valley slopes with historic colluvial deposits, downslope of agricultural fields (ofa) 
or modified soil (ms). These valley slopes have aprons of high-albedo (historic imagery) 
or red-colored (modern imagery) material interpreted as fine-grained colluvium. The 
colluvium was either mechanically pushed from the disturbed areas by humans or naturally 
deposited by soil creep or overland flow from piles at the field or road margins above. 
Mapped from orthoimagery, slope map, and field observations

DEPOSITS
Talus—Clast-supported deposits of angular boulders in fans or aprons below rockfall-

dominated slopes. Typically lower gradient than surrounding slopes and similar in 
morphology to landslide deposits but lacking lateral scarps or headscarps. Mapped from 
hillshade and slope maps

Terrace—Alluvial and debris-flow terraces appear as steep-walled benches adjacent to valley 
deposits. Deposits include both nonimbricated material from debris flows and sorted sands 
and imbricated gravels from traction transport. Material ranges from silt to boulders and 
can be clast or matrix supported. Features must be more than a few meters thick and tens of 
meters wide to be resolved by the 10-m DEM. Smaller terraces are included in the 
valley-deposit unit. Mapped from hillshade and slope maps and field observations

Valley deposit—Valley-filling alluvium from debris flows, traction transport, and suspended 
load deposits. Includes active channel, as well as low alluvial-fill and debris-flow terraces. 
Fill-terrace deposits are decimeters to several meters thick and tend to thicken downvalley. 
Fill terraces are primarily composed of sand and silt deposits containing embedded 
agricultural artifacts (for example, irrigation drip tape) and are only present downstream of 
modified land (for example, units ms, ofa, ofh, ss, dv). Alluvium, where it underlies fill 
terraces, is imbricated, well-sorted, clast-supported material deposited by streamflow. 
Debris-flow terrace deposits lack imbrication and are dominated by gravel, cobbles, and 
boulders that are either clast supported or floating in the matrix. Active channel material is 
generally gravel, but cobbles and boulders are more prevalent towards the headwaters. The 
fill terraces and channel beds are an immediate source for suspended sediment during 
streamflow. Mapped from orthoimagery, hillshade and slope maps, and field observations

ANTHROPOGENIC SURFACES
Waterway—Reservoirs or exposed ditch systems filled with water. Mapped from orthoimagery

Developed area—Paved roads, parking lots, housing developments, and commercial buildings. 
Landscaping is included in this unit when most of the surrounding area is buildings and 
infrastructure. Mapped from orthoimagery

EXPLANATION OF MAP SYMBOLS
Watershed boundary—Boundary of five primary West Maui watersheds: Honolua, Honoka-

hua, Kahana, Honokōwai, and Wahikuli. See index map for labeled watershed boundaries
Subwatershed boundary—Boundary of 35 subwatersheds in the map area
Geomorphic process contact—Contact between different geomorphic processes shown by 

change in unit color

Fill terrace—Location of fill terraces surveyed in the field along Pāpua Gulch-Honolua Stream, 
Ka'ōpala Gulch, and Wahikuli-Hāhākea Gulches. Surveyed at meter resolution resulting in 
some misalignment on the 10-m DEM hillshade 

Fill terrace boundary—Fill terraces likely form ~40% of the total bank length downslope of 
this boundary

Lineament (possible dike)—Topographic lineations downsteam of some landslide units (ls), 
which may represent surface expressions of dikes that once impounded groundwater 
upstream. Breaching by valley incison would destabilize hillsides as water table lowered, 
increasing susceptibility to deep-seated landslides. Mapped using the DEM hillshade

Streams—Intermittent streams or gulches, shown only on index map 
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Base from U.S. Geological Survey, NED 1/3 arc second DEM hillshade (2013, https://ned.usgs.gov)
Ocean image from DigitalGlobe, 1-m orthoimagery (from January 25, 2014, https://www.digitalglobe.com)
Geographic labels from U.S. Geological Survey, 7.5-minute topographic maps (https://nationalmap.gov)
Universal Transverse Mercator projection, Zone 4 north, North American Datum of 1983
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