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Abstract 
This report presents, without discussion, extensive data on the distribution of sea-salt nuclei 

in Hawaii during the field activities of Project Shower. References to studies and digests of similar 
data from this region are given. It is pointed out that one of the major purposes of obtaining 
these data, simultaneously with the other data presented in this volume, was to test an hypothesis 
of raindrop formation by tracing the salts in the nuclei to the salts in solution in the raindrops. 
The reader is invited to use these data for this or other purposes. 

During the field program of Project Shower 
in Hawaii an effort was made to measure those 
properties of the lower trade-wind atmosphere 
which were thought to be most significant in 
the formation of the orographic shower rains 
of the islands. In so doing it was expected that 
a final analysis of these measurements might 
reveal relationships useful in testing various 
hypotheses concerning the generation of these 
rains. 

Among the properties of the trade winds 
thought to be important in (warm) shower 
rain formation is their salt-aerosol content. The 
pur ose of this note is to present the salt 

Table I). The reader may thus study these 
data in relation to the other extensive Project 
Shower observations given here, and form or 
test his own ideas of shower rain or other 
meteorological processes. 

Descriptions of the salt-particle sampling 
and measuring techniques used to obtain the 
data of Table I may be found in the meteoro- 
logical literature (WOODCOCK and GIFFORD, 
1949 and WOODCOCK, 1952). These methods 
have also been tested and used by other inves- 

nucei P observations made by the author (see 
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tigators (BOYCE, 1954, CROZIER, 1954, TWOMEY, 
I954 and 1955). 

Numerous measurements and studies of air- 
borne sea salt in Hawaii have been made. 
They revealed great differences in the sizes 
and numbers of these particles which were as- 
sociated with change in wind force, altitude, 
and location (WOODCOCK, 1953). These studies 
also suggested the existence of relationshi s 
between the amount of airborne salt nucei P 
and the total amount of rainfall (WOODCOCK 
and MORDY 1955 a), and between the weights 
of individual salt nuclei and the weight of 
salt in solution in raindrops (WOODCOCK and 
BLANCHARD 1955 b). 

Additional discussion of methods and of the 
salt-sampling results given here seems un- 
necessary at this time, since it would be repeti- 
tious of material published in the journals cited 
above. However, a few comments about other 
factors pertinent to these results may be useful. 

Table I seems to be the best form of presen- 
tation of the salt-particle data. From it one can 
readily derive gra hcally the many quantities 
concerning partic P e number and mass distri- 
bution. 



Table I. Sea-salt nuclei data presented as cumulative number of particles per cubic meter of air. 
table, represent the lower limiting weight 
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Thirty airplane flights were made in order 
to take the samples of sea-salt articles from 

samples were taken at various altitudes over 
the sea and a few miles east of the windward 
shore, near Hilo, Hawaii, using a light single- 
engine (Cessna 170) aircraft. Measurements of 
the salt-nuclei content of the trade-wind stream 
were thus made a short time before the air 
passed over the high-rainfall regions south and 
west of Hilo (see Location Map). 

An effort was made to adjust the timing of 
the salt-nuclei sampling in the trade winds so 
that at least some .of the rain subsequently 
sampled on the mountain side might come 
from approximately the same mass of air in 
which the salt nuclei were obtained. One of 
the major reasons for taking these samples of 
nuclei and rain was to attem t to trace the salt 

drops, and thus to make further tests of the 
proposed salt nuclei-raindrop hypothesis. 

With the exception of samples 30 and 31, 
all of the nuclei represented in Table I were 
sampled over the sea approximately along a 
line lying between positions 19’ 52‘ N, 154’ 
53’W and 19’40‘ N, 154’ 5o’W (see Map). 

Samples 30 and 3 I were taken over inland 
Hawaii, in the saddle between the mountains 
Mauna Loa and Mauna Kea. The altitude of 
the airplane was approximately 500 feet above 
the lava fields of the “saddle” when sample 
30 was taken, and 1,000 feet in the case of 
sample 31. The flight line while sampling was 
between positions 19’ 41’ N, 15s’ 25‘ W and 
19’ 41‘ N, 15s’ 30‘ W. 

In some cases, and for various reasons, the 
larger salt particles in the samples were not 
counted. Examples of these cases are samples 
40, 56, 62, etc., Table I. In most cases, however, 

which the data of Table I were tl erived. These 

in the nuclei to the salt in so ?i ution in the rain- 

an effort was made to extend the “reading” of 
the sampling slides to the sparsely-distributed 
giant nuclei, which are present in numbers of 
tens or hundreds per cubic meter of air. 

The wet-bulb and the dry-bulb temperatures 
given in Table I were measured from the air- 
craft at the time the salt nuclei samples were 
taken, using mercury thermometers manually 
exposed to the air stream. Thermometer error, 
tested with a U.S. Bureau of Standards ther- 
mometer, did not exceed .os0 C ,  within the 
tem erature ranges given. A small correction 
has gee, made for the temperature rise due to 
dynamic heating of the thermometers exposed 
at a flight speed of about 65 m h. 

from the airplane’s altimeter. This instrument 
was adjusted, on each flight, to the pressure 
and altitude at the nearby Hilo Airport, and 
seemed reasonably accurate. For instance, by 
flying low over the cinder cone Puu Huluhulu 
in the “saddle” area (altitude 6,760 feet), the 
indicated altimeter altitude was found to be 
only 50 feet less than the correct value based 
upon a nearby geological survey “bench 
mark”. 

Cloud base altitudes listed in Table I are 
the minimum heights of the trade-wind 
cumulus measured by altimeter during the 
salt-sampling flights. Maximum cumulus cloud- 
base altitudes observed during the flights were 
often many hundreds of feet greater, indicating 
a very considerable variability in the condensa- 
tion lifting level in one area during a short 
time interval. 

The author is indebted to Mr. W. W. Stearns, 
pilot of Murray Air Ltd., Honolulu, whose 
interest in this study, punctuality and precision 
flying made the salt-nuclei sampling flights a 
pleasure as well as a success. 

The altitudes given in Tabe P I were taken 
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