














conspicuous lack of sand bodies. The lack of
sand bodies correlates with the presence of
the Ka‘iwa Ridge, which divides Kailua and
Waimānalo watersheds. Diversion of surface
runoff would have created an arid region of
the reef associated with the onshore inter-
fluve where exposure to meteoric waters was
reduced or less concentrated. Reduced mete-
oric water on the reef would lead to reduced
karst and fluvial erosion in the region, result-
ing in reduced sediment storage.

Extending this effect seaward, consider the
relative convex offshore shape of the Lanikai
reef, which would have acted as a seaward ex-
tension of the Lanikai headland by diverting
water to the north and south at times of sub-
aerial exposure. These combined effects can
in part account for the dearth of sediment
storage in the Lanikai region.

A majority of the karst depression com-
plexes occur in areas with a relatively low
slope or ‘‘reef platforms.’’ Comparison of
profiles AB and CD on Figures 8 and 9 shows
central Kailua Bay to have a reef platform
that is not present in northern Kailua Bay
(feature 1). Similarly, karst complexes are lim-
ited to reef platforms in Lanikai (profile GH;
feature 6) and Waimānalo (profile IJ; features
11, 12, 13, and 14). The occurrence of these
‘‘platform karst’’ complexes suggests that
platforms are more susceptible to karstifica-
tion than areas with higher slope. There is
one low-slope platform that lacks any karsti-
fied features (profile EF; ‘‘vacant platform’’).
This platform illustrates the aforemen-
tioned effect of the Lanikai ‘‘arid’’ reef zone.
Though a reef platform is present, it is possi-
ble that a lack of freshwater runoff has pre-

Figure 7. Shaded relief topography and bathymetry.
Sand bodies are shown in black on seafloor. Bathymetry
contours are in �5 m intervals. Streams are shown as
lines over topography. Stream outlet location is repre-
sented by white arrows on shoreline. Ka‘iwa Ridge
(labeled) divides the Kailua and Waimānalo valley water-
sheds, approximated by ‘‘Valley’’ and ‘‘Ridge’’ bar on
right of figure. Dashed black lines illustrate diversion of
meteoric waters by the ridge, creating two different types
of karst topography on the reef: arid (minimal karst) ad-
jacent to the ridge, and humid (extensive karst) adjacent
to the valley.
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vented karstification on this reef surface and
thus reduced its sediment storage potential.

Karst complexes on high-slope reef areas
are visible in two locations: the seaward por-

tion of the feature labeled ‘‘Lanikai high
slope karst’’ (profile GH; seaward portion of
feature 6) and the feature labeled ‘‘Deep high
slope karst’’ in northern Waimānalo (profile
GH; feature 8). It is likely that adjacent Mo-
kulua and Waimānalo streams contributed to
the creation of the high-slope karst depres-
sions.

In Lanikai, the sand field directly offshore
of Wailea Point is thicker than adjacent sand
fields to the north and south (Figure 5). This
could be the result of Mokulua Stream pass-
ing through this sand field and either incising
a channel or leaching a cave system with a
collapsed roof, thus creating the high-slope
karst depressions in feature 6, and possibly
converging with the Lanikai channel (feature
7). The elongated shape of the larger karst
depressions in feature 6 suggests that they
might be channel fragments. Modern reef in
the vicinity of feature 6 has accreted unusu-
ally high (<1 m water depth), further sug-
gesting that feature 6 has been closed by
Holocene accretion. It is feasible that the
Mokulua Islands to the north of feature 6
have shielded the area from strong northern
swell, allowing more reef accretion.

Similarly, in Waimānalo, the deep high-
slope karst complex (feature 8) could be the
result of enhanced freshwater flow from Wai-
mānalo Stream. Upslope from the high-slope
complex is a linear extension of the Waimā-
nalo Karst Basin (feature 11) that resembles a
truncated channel (feature 10). Freshwater
flowing from Waimānalo Stream could
have incised a partial channel (feature 10) be-
fore percolating through the reef, eventually
creating the large karst depressions (feature
8).

Though strictly circumstantial, these ob-
servations imply that the distribution of sedi-
ment storage is controlled to some degree by
variation in the onshore supply of meteoric
waters and the slope of the fringing reef.
Another factor to consider is the enhanced
orographic effect during periods of lowered
sea level, which could increase the amount
of freshwater available to drive the karstifica-
tion process (Gavenda 1992, Fletcher et al.
2005).

Figure 8. Shaded relief topography and bathymetry.
Sand bodies are shown in black on seafloor. Bathymetry
contours are in 5 m intervals. Streams are shown as white
lines over topography. Sand body features (some de-
lineated with black dashed lines) are labeled with num-
bers corresponding to the index on right side and
referred to in the text. Profile lines correlate with graph
in Figure 9.
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