Table. 2. Oxygen-isotopic composition of
quartz isolated from selected soils of the
Hawaiian Islands.

Sample Quartz

Soil description No. (%) SBO*
Oahu
Wahiawa A1l 66-15 1.6 17.14
Paaloa Al G-14 12.6 17.48
Paaloa A2 No. 1 66-20 13.4 17.75
Paaloa A2 No. 2 66-21 223 17.83
Paaloa B 66-22 12.1 18.03
Olokui Al 66-23 44.6 17.99
Olokui A2 66-24 344 17.63
Pali A C-25 3.4 17.21
Kauai
Plastic underclay  Mc8B 17.1 17.41
Plastic underclay A110C 7.8 17.37
Plastic underclay = Mc4A 12.7 17.08
Kauai No. 38 K-38 2.4 16.77
Molokai
Titaniferous
laterite 66-52 10.7 17.53
Hawaii
Plastic clay lens .66-50 10.3 17.61
. Maui
Maui No. 55 M-55 1.8 17.83
Mean 17.51
+0.36
180Q/10 (sample)
* 8180 = [ — 1] 1000

180/160 (standard)
relative to standard mean ocean water,

that this is an unusual isotopic composi-
tion for quartz, being at the high end of
observed values for igneous and meta-
morphic rocks, and at the low end of
the distribution of values for low-
temperature chemical sediments.

The quartz content of tropospheric
dusts collected in Japan (6) and in
Barbados are 32 and 10 percent, re-
spectively. Furthermore the particle-
size distribution of these materials
(dominantly 10 to 2 p) and the oxygen
isotopic composition of the quartz (5180
= approximately 16) are almost iden-
tical to those of the quartz isolated from
soils of the Hawaiian Islands and the
pelagic sediments of the east-central
Pacific. .

These findings indicate an eolian
origin for the quartz in virtually all
Hawaiian soils, and negate the possibil-
ity of a pedogenic origin (Z, 3). Trans-
port of eolian material by the principal
wind systems of the troposphere from

Table 3. Oxygen isotopic composition as re-
lated to the origin of quartz.

18,

Origin Aaggs)es (rﬁezgl)
Hawaiian soils 15 18
Pacific pelagic sediments 22 18
Tropospheric dust 2 16
Hydrothermal (QOahu) 3 6
Chert, Cretaceous (13) 12 32
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semiarid and arid land areas with sub-
sequent deposition in rain appears
highly probable. An eolian origin is the
only evident mechanism which can
provide for the distribution of quartz
both to the subaerial surfaces of the
Hawaiian Islands and across the entire
Pacific Ocean.

In addition to quartz, the tropo-
spheric dusts analyzed usually contained
appreciable amounts of mica and
feldspars and often smaller quantities
of vermiculite, chlorite, amphibole,
calcite, and dolomite. The covariant
relation between the mica and quartz
contents of Hawaiian soils, both in-
creasing with an increase in rainfall
and both concentrated in the surface
of the profile (1), may suggest that at
least a portion of the mica in soils of
the Hawaiian Islands also has a tropo-
spheric origin.
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Cloud Condensation Nuclei
from a Simulated Forest Fire

Abstract. Measurements made down-
wind of a simulated forest fire showed
that the concentration of cloud conden-
sation nuclei active at a supersaturation
of 1 percent was increased by a factor
of about 2.5. Smaller increases were
observed at lower supersaturations.

Particles in the atmosphere which act
as centers for the condensation of water
vapor at supersaturations of less than a
few percent are important as potential
condensation nuclei in the formation of
water droplets in clouds and fogs. The
concentration of these cloud condensa-
tion nuclei (CCN) in the air determines
the concentration of cloud droplets, and
this in turn controls the size of the
droplets and the efficiency with which
precipitable particles can be produced
in a cloud (7).

The principal sources of CCN are not
well known. In general, however, the
continents are a source and the oceans
are a sink. Twomey (2) and Squires (3)
have shown that on a global scale the
anthropogenic production of CCN is
only a few percent of the production
by natural sources. In the United States
it is about 15 percent, whereas in highly
industrial cities the anthropogenic pro-
duction might approach that due to
natural causes.

Smoke from sugar cane fires is a pro-
lific source of CCN, and these fires can
greatly increase the concentration of
droplets in clouds which form down-
wind (4). Moreover, Warner (5) indi-
cates a progressive decrease in rainfall
at stations in the Bundaberg district of
eastern Australia lying downwind from
areas where sugar cane is regularly fired
prior to cutting. We describe here mea-
surements of the concentration of CCN
downwind from a simulated forest fire.

At the University of Washington’s
research station at Pack Forest near
Eatonville, Washington, a roughly rec-
tangular area (about 12 hectares) was
piled with small trees (mostly browned
evergreens), brushwood, and logging
wastes to simulate a wooded area. When
the fire was ignited they initially burnt
fiercely but the intensity decreased sig-
nificantly within an hour. The fire would
probably be classified as “cold,” since al-
though small branches were burnt the
larger tree trunks were only blackened.

The concentrations of CCN in the air
were measured with the automatic
counter described by Radke and Hobbs
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Fig. 1. Concentrations of cloud condensa-
tion nuclei at 1 percent supersaturation
measured during the fire.

(6) at the site of the fire prior to igni-
tion. The counter was then moved to a
ridge about 2.5 km downwind of the
fire where measurements were taken
just before ignition and during the fire
(Fig. 1).

The concentration of CCN at the site
of the fire an hour before ignition was
50 cm at 1 percent supersaturation,
and the concentration of CCN at the
ridge a few minutes before ignition was
about 100 cm at 1 percent supersatu-
ration. These relatively low concentra-
tions for land measurements are proba-
bly attributable to the proximity of the
Pacific Ocean (130 km) and the trans-
port of only slightly modified maritime
air to the site of the fire by the prevail-
ing wind (WSW). The variations in
CCN count at 1 percent supersaturation
measured at the ridge closely followed
the intensity of the fire (Fig. 1).

Measurements of the concentrations
of CCN at several different supersatu-
rations taken at the ridge before the fire
was lit and during the fire (Fig. 2) show
that the fire was a significant source of
only relatively inefficient CCN. Extra-
polation of the supersaturation spec-
trum taken during the fire shows that
the number of CCN active at 0.2 per-
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Fig. 2. Supersaturation spectra of cloud
condensation nuclei before and during
the fire.

cent supersaturation was unchanged by
the fire at this stage.

These observations indicate that the
burning of forest products can generate
large concentrations of CCN active at
about 1 percent supersaturation. How-
ever, in order to estimate better the im-
portance of forest fires as sources of
CCN, measurements should be made in
the vicinity of various types of large
forest fires.
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Role of Surface Dipoies on Axon Membrane

Abstract. A physical model of nerve excitation and conduction is proposed
based on the discovery of three new axon membrane properties: the negative
fixed surface charge, the birefringence change, and the infrared emission.

The mechanisms of nerve excitation
and conduction have not been well
understood mainly because little is
known about the intrinsic physical
properties of axon membrane. Recently
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(April-June 1968), there were three
developments. Segal has shown the
existence of negative, fixed surface
charges on the giant axons of squid and
lobster (7). The minimum values of the

charge densities determined were 1.9
X 10—8 and 4.2 X 10—8 coul/cm?, re-
spectively. He also found no evidence
that the properties of the shear surface
were altered by the loss of resting po-
tential. Cohen, Keynes, and Hille have
shown conclusively that there was a
birefringence change that coincided
with the action potential in a squid
giant axon (2). It follows from their
experiments that the birefringence
change has a radial optical axis and
that it arises from sources arranged in
a cylindrical region at the outer edge
of the axon or in the sheath. Fraser
and Frey have detected infrared
emission—intensity of 6 uw/cm?—from
active live crab nerves. This emission
exceeded the blackbody radiation and
the stimulus artifact heating by two
orders of magnitude and therefore must

~be located at the surface of the nerve

(3). The significance of these three new
findings is so profound that we wish to
explore it at some length in this com-
munication.

An immediate question following
Segal’s finding is whether there would
be fixed charge on the inner surface of
the axon. Since the resting potential is
positive outside, and since the ionic
solutions are conducting media in which
the potential change, if any, would be
rather small, Segal’s result would imply
that neutral or positive charge on the
inner surface of the axon would be very
unlikely, because otherwise the resting
potential would be opposite to that ob-
served. The only possibility then is that
there might be negative fixed charge on
the inner surface of the axon. In order
to keep the negative charges on both
surfaces (70 A apart) from repelling
cach other and also to fulfill the neutral-
ity condition, there must be a positively
charged layer standing close to the
negative surface charge on each side.
Therefore, there would be two dipole
layers on the inner and the outer sides
of the axon membrane, with their nega-
tive ends facing the aqueous phases.

With these surface dipoles, the po-
tential profile will resemble that shown
in Fig. 1. The higher potential in the
membrane region will trap anions com-
ing from both sides and thus makes that
region N-type in the semiconductor
language. This explains the well-known
fact that an axon membrane is perm-
selective to anions, because they will
have the lowest potential energy (— qV)
and hence are inclined to stay in the
membrane region. On the other hand,
cations will have the highest potential
energy and hence are rather unstable
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