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EXPLANATION

Topographic setting

T phic aprons, consisting of gently sloping ground at base of
walls—Includes most valley areas underlain by debris-fan and
debris-apron deposits. Mapped to include most areas that slope between
5 and 25 degrees near base of steep valley walls

Rainfall

Mean annual rainfall in meters—From Giambelluca and others (1986)

Surficial soil materials

1of sS4 Vertisols mapped by the Soil Conservation Service (U.S. Department of
A€ Agriculture, 1972)-Includes soils of the Honoultul, Kacne: Kookl

|1 e —————

Two-meter rainfall contour—Constitutes approximate boundary between parts
of the District where surficial soils of hillsides and valleys generally
contain smectite and parts where such soils generally lack smectite
(Johnsson and others, 1993). Smectite occurs south of this boundary

Surficial soil samples analyzed for clay mineralogy (Johnsson and others, 1993)--
express area of smectite 001 reflection relative to other 001 cla

Percentages
in x-ray diffraction patterns, rather than actual proportions of mineral

. 50-100 percent smectite

® 1-50 percent smectite

®
0 percent smectite

Subsurface materials

o ly plastic clays reported in subsurface investigations—Includes materials
or which the Unified Soil Classification system (USC) designation includes
CH, such as CH or CH-MH

®

Clays or silty clays reported in subsurface investigations—-Includes clays and

silty clays that are either not classified according to the USC or for which

the USC designation does not include CH
No clays or silty clays reported in subsurface investigations

Landslides
* Slow-moving landslide, with informal name

Probable slow-moving landslide reported in literature—Letter

indicates location name and source of information, as follows:

A. Likelike Highway 87+80 (slide #41 of De Silva, 1974)

B. Likelike Highway 93+00 (slide #42 of De Silva, 1974)

C. Hao Street (slide #7 of De Silva, 1974; Jellinger, 1977, p. 116)

D. Ahuwale and Hao Streets (slides #4 and 5 of De Silva, 1974;
Jellinger, 1977, p. 116)

E. Hind Iuka Drive (slide #3 of De Silva, 1974; Jellinger, 1977,
p- 116)

Boundary of Honolulu District

MAP A. TOPOGRAPHY,RAINFALL, SHALLOW EARTH MATERIALS, AND SLOW-MOVING LANDSLIDES

Plate 1

Area of study

1983, Koko Head 1983, Pearl Harbor 1983.

Universal Transverse Mercator Projection,
zone 4, Old Hawaiian Datum.

Ba ared digitally from U.S. Geological Survey
1:2:&.6!'0 qigldranqlol: Honolulu 1983, Kaneohe

11%°

TRUE NORTH
ETic NORTH

MAGN,

APPROXIMATE MEAN
DECLINATION 1883

North American Vertical Datum of 1929
Contour Interval 200 Feet

I I 21°1500 |

157°%6'%0"

MAP B. SUBSURFACE EARTH MATERIALS AND SLOW-MOVING LANDSLIDES

EXPLANATION

Geologic units, modified from Stearns (1939)

Wmmﬁﬂﬁn

Coastal deposits—Includes calcareous marine sediments and calcareous
dunes of Stearns (1939)

Qa Valley-fill deposits—Includes both unconsolidated noncalcareous deposits

(chiefly younger alluvium) and consolidated noncalcareous deposits

(chiefly older alluvium) of Stearns (1939)

Pyroclastic deposits of the Honolulu Volcanics—Includes firefountain
deposits, tuff, and breccia of Stearns (1939)

Basalt flows of the Honolulu Volcanics

Koolau Basalt—-Chiefly basalt flows, local tuff and intrusive rock

Sites of compiled descriptions of subsurface materials in valleys
[Number identifier refers to descriptions in appendices. Symbols refer to
in-place materials and exclude any fill]

L

S
Boundary of site of compiled descriptions. Where no boundary is shown,
_.) description represents logs of test pits and borings in vicinity of symbol

(o) Highly plastic clays reported in subsurface investigations—Includes materials

for which the Unified Soil Classification system (USC) designation includes

CH, such as CH or CH-MH
@ Clays or silty clays reported in subsurface investigations—Includes clays and

silty clays that are either not classified according to the USC or for which

the USC designation does not include CH

A Pyroclastic materials, probably from Honolulu Volcanics, reported in subsurface

investigations

Both highly plastic clays and pyroclastic materials reported in subsurface
investigations

n No pyroclastic materials, clays, or silty clays reported in subsurface
investigations

Landslides
Slow-moving landslide, with informal name

Probable slow-mowing landslide reported in literature—Letter

indicates location name and source of information, as follows:

A. Likelike Highway 87+80 (slide #41 of De Silva, 1974)

B. Likelike Highway 93+00 (slide #42 of De Silva, 1974)

C. Hao Street (jslide #7 of De Silva, 1974; Jellinger, 1977, p. 116)

D. Ahuwale and Hao Streets (slides #4 and 5 of De Silva, 1974;
Jellinger, 1977, p. 116)

E. Hind Iuka Dirive (slide #3 of De Silva, 1974; Jellinger, 1977,
p. 116)

* ¥

\\\\\ \\\ Two-meter rainfalll contour—Constitutes i between
ol snioe_Conaivies sppninats by vt s
contain smectite: and parts where such soils generally lack smectite

(Johnsson and others, 1993). Smectite occurs south of this boundary

TGKAP LNS

ien Puint
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RELATION OF SLOW-MOVING LANDSLIDES TO EARTH MATERIALS AND OTHER FACTORS

IN VALLEYS OF THE HONOLULU DISTRICT OF OAHU, HAWAII

By
Stephen D. Ellen, Lori S.M. Liu, Robert W. Fleming, Mark E. Reid, and Mark J. Johnsson

with US. Geological Survey editorial standards or with
firm, or product names is for desariptive

mment.




