
Table 2. Effect of inhlibitors on the forma- 
tion of red ~inment in Amamnthus seedlinns. 
Concn. of 
inhibitor Light 
(Ml 

Dark and 
kinetin 

Catechol 
1W Slight inhibition 50% inhibition 

Thiouracil 
lod Slight stimulation Slight inhibition 
lo-' No germination No germination 

might be explained as follows. In the 
presence of both kinetin and light, 
processes leading to pigment destruc- 
tion predominate initially. Later, pig- 
ment formation exceeds pigment de- 
struction, and the amount of red pig- 
ment rises. This night be due to the 
slow formation in the light of pigment 
precursors, which are convented to the 
red pigment in the presence of kinetin 
(8). . . 
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18 January 1960 

Behavior and Beliefs during 
the Recent Volcanic Eruption 
at Kapoho, Hawaii 

Abstract. The recent volcanic eruption 
at Kapoho, Hawaii, resulted in rituals and 
offerings to the Hawaiian Volcano God- 
dess, Pele. 

In 1955, a volcanic eruption oc- 
curred in the populated Puna District 
of East Hawaii. This renewal of vol- 
canic activity followed a period of 
quiescence lasting well over 100 years. 
During the 3 months of intermittent 
volcanic action there was no loss of 
life, but damage to property and crops 
was extensive. On 13 January 1960, 
eruption resumed near the village of 
Kapoho for the second time in 5 years. 
The resulting emergency was preceded 
by a sharp increase in the frequency 
and magnitude of earthquakes. More 
than 250 individuals left their homes 
prior to and during the first night of 

the eruption. One hundred and one 
individuals were relocated to the Red 
Cross disaster shelter. The remaining 
evacuees were sheltered by relatives or 
friends, or by means of house rentals. 
Most transportable belongings were re- 
moved during the lirst two days. 

On the fifth day of the eruption, the 
first dike was built to contain or divert 
the lava from the Warm Springs recre- 
ation area, which was destroyed the 
following day. A series of earthen dikes 
were constructed with bulldozers during 
the following weeks. The lava cir- 
cumvented, overran, filtered under, or 
pushed aside each of the dikes. Numer- 
ous buildings in the path of the flow 
were destroyed. It was suggested that 
the flow might be diverted by bombing 
with military aircraft. The major land- 
owner in the area emphatically refused 
to give permission. 

During the 15th and 16th days, 
most of the village of Kapoho was 
covered by the lava. The destruction of 
Kapoho was almost complete as of the 
first week in February. 

Since the initial day of the emer- 
gency, periodic observations have been 
made of the behavior patterns of the 
evacuees and others at the site of the 
eruption and in the evacuation center. 
Concurrently, a questionnaire is being 
administered to most of the evacuees 
and to a control group in a similar 
nual community that is quite distant 
from any volcanic activity. Responses 
are sought to questions concerning 
"security seeking" behavior, communi- 
cation of the state of emergency, self- 
reliance, manner of relocation, and so 
forth. The questionnaire interview is 
being conducted by a group of students 
of the Hilo Campus, in English, local 
pidgin English, Japanese, Korean, and 
three Filipino dialects. A photographic 
account of the behavior is also being 
made. 

A number of behavioral scientists 
entertain the working hypothesis that in 
times of stress and uncertainty, many 
individuals seek security in supernatural 
beliefs, rituals, and related behavior. 
One of the objectives of our research is 
to measure this phenomenon as it is 
occurring in the unique cultural en- 
vironment of Hawaii. The study is 
seeking to establish the relationship 
between the current observations of 
"security seeking" behavior and other 
variables such as ethnic group member- 
ship, degree of acculturation, level of 
education, and previous experience un- 
der stress, such as the conditions of 
social disorganization in the 1955 erup- 
tion. 

One unusually interesting class of 
"security seeking" behavior emerges 
consistently during Hawaiian eruptions: 
rituals and offerings are made to the 

Fig. 1. A Chinese-Hawaiian stands next 
to the lava flow reading a chant to the 
Volcano Goddess Pele. Note the Christ- 
mas gift wrapping around the offerings. 

Hawaiian Volcano Goddess, Pele. Pic- 
torial records have been made with or 
without permission from the individual 
performing the ritual. Permission to 
take the picture in Fig. 1 was granted. 
This picture shows a Hawaiian language 
chant to Pele being read by a Chinese- 
Hawaiian. The traditional offerings of 
breadfruit, bananas, pork, and tobacco 
are at his feet. The Western influence 
is manifested by the Christmas gift 
wrapping and green ribbon for the box 
of offerings to Pele. The &owing of 
the offerings upon the lava flow was 
accompanied by the singing of a 
Chinese song. 

Preliminary data indicate that this 
behavior and especially the related be- 

Fig. 2. The immense lava fountain is 
shown behind the main street of the village 
of Kapoho. [Hilo Tribune Herald] 



liefs are not limited to any one religious 
creed. ethnic group, age level, or degree 
of educational achievement. Among the 
believers in Pele are some highly edu- 
cated individuals and some prominent 
citizens of the island. 

The old Hawaiian beliefs are re- 
markably rational and provide an ap- 
parently consistent explanation for geo- 
logical growth processes. The beliefs 
appear to be reinforced by a number 
of factors. One such factor is the very 
sight of the lava fountains which are 
often over 1000 ft in height (see Fig. 
2). This magnificent phenon~enon is ac- 
companied by auditory, olfactory, and 
tactile stimulation produced by the 
fountain and its accompanying fallout. 

Another source of reinforcement for 
belief in Pele is the inability of science 
and technology to cope with the de- 
structiveness of the lava flows. The 
building of dikes to contain or divert 
the lava appears to be uniformly un- 
successful. 

The nature of the beliefs in Pele and 
the source of their perpetuation are be- 
ing systematically investigated. Belief 
in Pele is openly acknowledged by many 
of the evacuees. 
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A Nonsteroidal Androgen 

Abstract. 2-Acetyl-7-0x0-1, 2, 3 ,  4, 4a, 
4b, 5, 6 ,  7, 9, 10, loa-dodecahydrophenan- 
threne possesses androgenic activity when 
applied directly to the chick's comb. This 
action is in addition to the antiandrogenic 
activity previously reported for this com- 
pound. 'This is the first demonstration of 
androgenic activity by a compound not 
possessing the steroid n~tcleus. 

Up to the present time androgenicity 
has always been associated with corn- 
pounds possessing the steroid nucleus 
or those having only minor modifica- 
tions in the nucleus, such as the D-homo 
analogs of testosterone ( I) .  It has now 
been demonstrated that a perhydro 
phenanthrene derivative, previously re- 
ported to be an antiandrogen in rats 

Table  1. Androgenic activity of R o  2-7239 inthe 
chick, when inuncted in absolute alcohol to the 
comb. 

Material 'Otal No.  o f  Mean comb 
inuncted chicks ratio * S.E. 

(la) 

None 
Testosterone 
Testosterone 
Testosterone 
Testosterone 
RO 2-7239 
R o  2-7239 
R O  2-7239 
R O  2-7239 
R O  2-7239 

Experinzent B 
None  0 15 0.33 * 0.018 
Testosterone I 14 0.43 + 0.019 
Testostcrone 3 15 0.47 * 0.027 
Testosterone 16 12 0.68 + 0.037 
RO 2-7239 10 12 0.42 + 0.018 
R O  2-7239 100 12 0.47 i 0.024 
RO 2-7239 500 13 0.60 * 0.036 

(2) and in chicks ( 3 ) ,  also exhibits 
androgenic activity when applied cli- 
rectly to the chick's comb. 

Table 1 docun~ents typical results 
on the influence of Ro 2-7239 (2- 
acetyl-7-0x0-1. 2, 3, 4, 4a, 4b, 5, 6, 7, 
9, 10, 10a-dodecahydrophenanthrene) 
on the chick's comb when applied di- 
rectly to it. For this test, 1-day-old 
white leghorn illale chicks were in- 
uncted once daily with 0.05 ml of an 
absolute alcohol solution of the test 
con~pound, the standard testosterone, 
or solvent alone. After seven daily 
inunctions, the combs were removed 
and weighed to the nearest 0.5 mg, and 
the results were expressed as the ratio 
of comb weight in milligrams to body 
weight in grams. 

Statistically significant increases ( P  = 
0.01) in the comb ratios were found 
at dose levels of 50, 250, and 1000 pg 
in experiment A and at 10, 100, and 
500 11g quantities in experiment B for 
Ro 2-7239. The comb response to Ro 
2-7239 was strikingly different from 
that found for testosterone. Although 
relatively small doses produced signifi- 
cant growth of the comb. increasing the 
amount inuncted on the comb by a 
factor of 20 produced only minor fur- 
ther incremens (4) .  
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Nervous Regulation of 
Conditioned Hyperglycemia to 
Nociceptive Stimulation 

Abstract. A conditioned rise in blood 
sugar occurs in rats during a 10-minute 
waiting period prior to nociceptive stimula- 
tion. This conditioned "preparatory hyper- 
glycemia" is abolished after a bilateral 
lesion is produced in the mid-line thalamic 
nuclei; the experiments point to the im- 
portance of the thalamic reticular forma- 
tion in adaptative metabolic reactions. 

Cortical and subcortical mechanisms 
apparently participate in the nervous 
regulation of blood-sugar levels. The 
importance of mechanisms of higher 
nervous activity has been shown by the 
method of conditioned reflexes ( 1 ) :  evi- 
dence concerning the importance of sub- 
cortical regulation is, however, less clear. 
Interest had been concentrated espe- 
cially on the influence of hypothalamic 
nuclei in experiments in which stimula- 
tion (2) or lesions (3) of these nuclei 
were used. 

With increasing evidence concerning 
the role played by nonspecific brain- 
stem mechanisms in the establishment 
of conditioned reflexes (4), information 
has also been obtained indicating the 
importance of the activation of the re- 
ticular system on homeostatic processes 
(3, the action of adrenalin as a power- 
ful stimulant of ascending and descend- 
ing reticular facilitating systems being 
of special interest in this connection (6).  
Experiments in which the conditioned 
hyperglycemia that precedes nociceptive 
stimulation is studied offer a new ap- 
proach for investigation of both aspects 
of the function of the reticular system 
in adaptative behavior, through study of 
the increasing alertness and the increase 
in blood-sugar levels which occur when 
animals are repeatedly conditioned to a 
nociceptive stimulus. 

Rats were put into a cage, and after 
a "waiting period" of 10 minutes, elec- 
trical shocks were applied through the 
floor of the cage. Blood-sugar levels 
were then determined, before and at 
the end of the "waiting period," before 
the nociceptive stimulus was applied. 
No increase in blood sugar was found 
after the first exposure, but there was 
a statistically significant rise in blood 
glucose during the period of condition- 
ing to nociceptive stimulation-that is, 
a "preparatory hyperglycemia" usually 
appeared after the third conditioning 
period. This conditioned metabolic re- 
action to nociceptive stimulation was 
accornpanicd by a considerable decrease 
in motor activity, this being especially 
marked at the end of the "waiting pe- 
riod." 

In further experiments the develop- 
ment of this preparatory hyperglycemia 
reaction was studied in animals in which 
bilateral lesioil of the mid-line thalamic 
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