The wave that paved Hawaii 100,000 years ago

About 100,000
years ago, a giant wave
surged up the southern
slope of the Hawaiian island
of Lanai, blanketing the island’s
flanks with coral fragments and
limestone gravels that the churning
water had ripped from the seafloor. As
the wave receded it stripped off the rich
soil. And on its second and final sweep it
dropped pieces of island volcanic rocks
from its clutches.

This was the picture painted last week
at the American Geophysical Union meet-
ing in San Francisco in a presentation
given by James G. Moore, a volcanologist,
and his brother George W.Moore, a marine
geologist, both of the U.S. Geological Sur-
vey (USGS) in Menlo Park, Calif.

The prevailing view before the Moores
began their work was that the gravels
found on Lanai were deposited at several
different times during the Pleistocene
epoch, when the sea level rose, creating a
series of ancient shorelines above the
present coast. Since the melting and
growth of ice sheets alone could not ac-
count for the implied large and rapid sea
level changes, other ideas, including the
uplift of the island due to the intrusion of
magma, were proposed and debated over
the past 50 years.

However, based on the ages of offshore
coral reefs and other measurements, the
Moores decided that the southeastern
Hawaiian islands are actually sinking so
fast that any past shorelines would now lie
below the present coast, and hence should
not be seen on dry land.

Indeed, when the researchers went to
Lanai to have a closer look at the marine
deposits, they discovered, instead of a
series of ancient shorelines, a single gravel
layer that went from the coastline up to an
altitude of 326 meters. Above 326 meters,
the researchers found 3 meters of soil in
which pineapples were growing, while at
lower altitudes there was no soil at all.
Skeletons of corals and other reef or-
ganisms were found in the gravel as disor-
dered fragments rather than as remnants
of old reef systems.

The researchers also discovered that
the gravel layer became thinner and the
rocks and coral pieces finer with increas-
ing altitude. A notable exception was the
Kaluakapo Crater. that trapped larger
fragments than those found in the sur-
rounding gravel. Moreover, uranium dat-
ing of the coral by Barney J. Szabo at the
USGS in Denver, Colo., revealed that sam-
ples from different parts of the island are
all about 100,000 years old.

All of this geologic evidence, added to
the finding of similar gravels spread at
lower altitudes on Oahu, Molokai, Maui
and Hawaii, led the researchers to con-
clude that a massive wave surged through
the Pacific Basin sometime just before
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100,000 years ago.

Because of the wave’s large size, the
Moores have ruled out an underwater
earthquake as the cause, since the highest
tsunami, recorded in 1946 on Hawaii,
reached only 17 meters above the
shoreline. A meteorite fall in the nearby
sea or a subsea volcanic eruption could
have triggered the wave, but the scientists
think a more likely explanation is an un-
derwater landslide over an area of about
25 square kilometers south of Lanai on the
Hawaiian Ridge.

Subsea landslides had previously been
observed to produce large waves; in 1958
an underwater slide in an Alaskan fjord
generated the tallest recorded wave, run-

ning up 524 meters on land. And the
Hawaiian Ridge, which is among the
steepest and highest landforms on earth,
is believed to have suffered a number of
major subsea landslides in the past. The
Lanai wave might have been created when
a massive chunk of land rapidly fell, send-
ing water surging into the void and up the
island slope.

According to the researchers, whose
work also appears in the Dec. 14 SCIENCE, if
such a wave did occur, it is probably not
unique. “Now we have a classic place to
go,” says James Moore, “to look and see
what deposits like this actually look like,
so they can be recognized in other places
as well.” — S. Weisburd

There’s life among the seeps, too

Nine scientists set out last March with
the research submarine Alvin to study the
erosion process at the bottom of the
Florida Escarpment, a range of underwater
cliffs in the Gulf of Mexico that tower over
the seafloor at heights greater than that of
the Grand Canyon. “Rather unexpectedly,
we came across communities of abundant
organisms. That’s quite anomalous for
what one would expect for abyssal [deep-
sea] biological activity,” says Charles K.
Paull, a graduate student at Scripps In-
stitution of Oceanography in La Jolla,
Calif. The scientists found bacterial mats,
bivalves, crabs, fish, limpets and many
other organisms similar to those that had
been discovered thriving around hydro-
thermal vents along the East Pacific Rise
(EPR)(SN:1/17/80, p. 28).
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The square on the escarpment shows
where the seeps and biological com-
munities were found in the Gulf of Mexico.

“When they were first discovered on the
Eastern Pacific Rise, it was felt that the EPR
represented a unique environment for
these communities,” Paull told ScIENCE
News. “To find similar communities in an
entirely different geologic setting took

everyone by surprise.”

Paull, who presented the group’s find-
ings last week at the American Geophysi-
cal Union meeting in San Francisco, be-
lieves that the survival of the escarpment
community depends on a mechanism dif-
ferent from that at the EPR, where high
temperatures drive water — containing
compounds from which bacteria get en-
ergy—up to the seafloor from the crust. At
the escarpment, where temperatures are
not much different from that of the am-
bient seawater, the water laden with im-
portant compounds is thought to flow
down from an aquifer in the Florida Plat-
form to the base of the escarpment. The
water seeps downward, the researchers
suggest, because it is highly saline, and
hence more dense than seawater. Indeed,
wells previously drilled in the Florida Plat-
form that penetrated layers with ages and
composition comparable to that exposed
on the escarpment revealed highly saline
fluids that also contained hydrogen sulfide
(H2S).

Another bit of evidence supporting the
idea that these fluids are flowing to seeps
in the escarpment is the fact that pyrite, an
iron sulfide compound, is found in much
larger quantities in the escarpment sedi-
ments than could be explained if the ocean
were the sole source of the sulfur.

While they have yet to work out the de-
tails of energy and food production, the
researchers have found at the base of the
escarpment many of the ingredients nec-
essary to sustain a biological community.
For example, core samples of sediments
smelled of Hz2S, they report, and sediment
pore waters contained ammonia at con-
centrations 3,600 times higher than sea-
water. Both H2S and ammonia are inor-
ganic compounds used by sulfur-oxidizing
bacteria for energy in chemosynthesis. At
the same time, Paull and his colleagues
found that pore waters were low in sulfate,
suggesting that organic matter might be
decomposed by sulfate-reducing bacteria
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bacteria within the platform.

Many of the organisms found to be living
at the escarpment seep represent new
species, but a number are closely related
to those at the EPR. Unlike the EPR, the
seep communities contain sea cucumbers
but are devoid of brachyuran crabs.

In terms of the group’s original geologic
interest, “We found what we were looking
for,” says Paull. “These cliffs are being
most intensely eroded at the base, which
is exactly where we're finding these com-
munities, and these two might be associ-
ated.” The limestone cliffs could be eroded
away, he thinks, by the acids given off
when pyrite is formed. In addition, with so
much biological activity, carbon dioxide,
which also dissolves carbonates, will be
produced. In support of these ideas, the
researchers noted that the seep area was
the only region along this and other es-
carpments that was not draped with a
veneer of recent pelagic sediments, depos-
its of the carbonate remains of oceanic or-
ganisms. The limestones are also pitted,

yellow and devoid of any iron-manganese
crust, suggesting chemical erosion.

The researchers found evidence for sea
life in four out of six dives. What's more, La
Verne D. Kulm and Erwin Suess, marine
geologists at Oregon State University in
Corvallis, found yet another biological
community in the subduction zone off the
coast of Oregon in August. As in the
Florida seeps, the important compounds
in this community are not brought to the
site by thermal processes. Unlike the
seeps, the community appears to thrive on
methane as the important energy source
and nutrient.

“It looks as if there are many of these
communities in a variety of settings that
haven't been examined with this potential
connection in mind,” says Paull. Other
places to look in the future include the es-
carpments along the Eastern Seaboard,
northwest Australia and in the Mediterra-
nean, as well as in underwater canyons
near South America and South Africa.

— S. Weisburd

Early depression is a family affair

Recent surveys indicate that an increas-
ing number of children and adolescents
have severe types of depression. Yale Uni-
versity researchers now report that the
immediate relatives of people who first
became depressed early in life are at spe-
cial risk; far more of them develop severe
depression than do the relatives of people
who had their first bout with depression in
adulthood or who never had a psychiatric
disorder.

The finding has important implications
for clinicians and depression researchers,
says study director Myrna M. Weissman. “If
someone had an early onset of depression
[before age 20], the clinician should be
aware that many of that person’s family
members are probably also ill,” she told
ScieENce News. Also, investigators may
have to redefine the early onset of depres-
sion in biological and family studies. Most
studies set the cutoff for early depression
at 40 years or younger, but the new data
suggest the cutoff should be at 30 or 20
years, say the Yale researchers in the De-
cember ARCHIVES OF GENERAL PsyCHIA-
TRY.

Even with the older cutoff, severe de-
pression has been found to run in families,
but the relationship appears to be particu-
larly strong when someone first comes
down with the disorder before age 20, says
Weissman.

Severe or “major” depression is marked
by a loss of interest in usually pleasurable
events, appetite and sleep disturbances,
feelings of hopelessness, inappropriate
guilt and suicidal thoughts. Normal func-
tioning comes to a virtual halt. The disor-
der tends to wax and wane during a per-
son’s lifetime.

In the Yale study, relatives of people who
developed severe depression before the
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age of 20 had nearly four times the risk of
also developing the disorder at any age,
compared with relatives of normal sub-
jects and relatives of subjects whose de-
pression first appeared after age 40. In the
same three groups, the odds were even
greater that relatives of early-onset de-
pressives would suffer from depression
before age 20.

The family study included 133 subjects
with major depression, 82 normal subjects
and 1,518 first-degree relatives — parents,
siblings and children no younger than 6
years old. Subjects and relatives were
separated into four age groups: less than
20 years, 20 to 29 years, 30 to 39 years and
over 40 years. Diagnoses were made by
using reports from relatives, medical rec-
ords and personal interviews when
possible. A complex statistical analysis
determined the incidence and risk of de-
pression in each age group while control-
ling for the effects of several factors that
may have influenced the results, such as
sex and age of the sample, marital status of
subjects and family size.

Although an onset of depression before
the age of 20 was clearly associated with a
much higherrisk of depressionamongrela-
tives, the study did not tease out the genetic
and environmental causes of that associa-
tion, cautions Weissman. “At this point, we
can only say that the relatives of those
who had an early onset of depression are
far more vulnerable to the disorder,” she
says.

The investigators are planning a similar
study with a larger sample. They may find,
says Weissman, that some cases of severe
depression in childhood and adolescence
can be distinguished by the repeated at-
tacks of overwhelming terror that are
common in panic disorder. = —B. Bower

Dynorphin aids
stroke-stricken cats

Extra doses of a small protein mes-
senger found naturally in the brain greatly
improved the survival rate in cats follow-
ing massive strokes and might one day
play a therapeutic role in minimizing
stroke damage in humans, report re-
searchers at the University of California at
San Francisco (UCSF).

The scientists caution that they are still
several years from human testing of the
synthetic version of dynorphin, one of the
three classes of opiate-like compounds
known to exist in the brain. Questions
about the optimal dose and side effects, as
well as its long-term effectiveness even in
cats, they say, are still far from understood.
But they cite the findings as further evi-
dence that the natural opiates may influ-
ence how much damage is done when the
brain loses part of its blood supply.

David Baskin, now at Baylor College of
Medicine in Houston, worked with Yoshio
Hosobuchi and others at UCSF in the study
on cats published in the Dec. 6 NATURE. By
blocking one of the main arteries that
supplies the brain, the researchers in-
duced strokes that normally affect 30 to 45
percent of the brain, particularly those
areas that control sensation and move-
ment. Six of 10 cats given continuous
doses of dynorphin, beginning six hours
after the stroke, were alive one week later,
whereas none of the 12 animals given
merely water, antibiotics and mechanical
aid in breathing survived beyond 24 hours.
Similar tests using only portions of the
dynorphin molecule also failed to improve
survival.

Surprisingly, when the scientists exam-
ined the cat brains, they found that the size
of the area damaged by the loss of blood
seemed to be approximately the same in
treated and untreated animals, despite the
fact that most of those receiving dynor-
phin showed much less functional dam-
age. Hosobuchi speculates that dynorphin
may have acted to keep the cats alive until
other areas of the brain could take over
lost function, although exactly how the
substance is protective still needs to be
determined. Dynorphin did not act on
blood pressure or flow, or on the heart’s
rate or output. “It seems to be acting di-
rectly in the brain,” Baskin says.

When it was first detected in brain cells
in 1979, dynorphin was hailed as a potent
analgesic (SN: 12/22-29/79, p. 423), but
further research has shown that the sub-
stance is probably not a pain reliever it-
self, but acts instead to modulate the ac-
tion of the other natural opiates — some-
times boosting and other times dampen-
ing their effects. Naloxone, a synthetic
chemical thought to block the action of
opiates, has shown mixed results in sev-
eral years of study of its effect on stroke
damage in animals. —D. Franklin
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