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1. Attached herewith for your information and retention are copies of

radiological surveys made on certain Marshall Island Atolls. The surveys
were conducted as a result of contamination deposited on the affected atolls
by BRAVO Shot, Operation CASTLE, fired from a reef approximately one and one
half nautical miles southwest of Nam, Bikini Atoll, BRAVO Shot time was
1845 Zebra, 26 February 1954.

TO: Distribution

2. Water and soil samples were shipped to the Health and Safety Labora-
tory, New York Operations Office, Atomie Energy Commission (Attention: Mr.
Merrill Eisenbud) for analysis, -
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HEADQUARTERS
JOINT TASK FORCE SEVEN

AFO 187 (HOW) e/o POSTMASTER
SAN FRANCISCO, CALIFORNIA

COMPT 6 March 1954

_ SUBJECT: Report on Soil and Water Sampling Mission

TO: Commander
Joint Task Force SEVEN

APO 187 (HOW)
éYo Postmaster
San Francisco, California

15 In compliance with your oral instructions, the undersigned visited LIKIE™
and AILWK Atolls, JEMO Island and MEJIT Island in the Eastern Marshalls between
the period 5-8 March 1954 for the purpose of collecting soil and water samples ar.
measuring level of gamma radiation present at these places in connection with
BRAVO. The mission, consisting of the undersigned and a Marshallese interpreter,
Lan Lakapun, embarked -on the USS BENSHAW (DDE499) at Kwajalein, visited the four
sites and returned to Bikini, where the remainder of the trip to Eniwetok was per
formed by PEM. There follows a detailed discussion of the findings at each loca-
tions

a. LIKIEP ATOLL. The samples were taken on Likiep Island, which had tl.
largest native population. Access to the lagoon was gained through South Pass.
Poor light at the end of the day and numerous coral heads necessitated anchoring
about 4 miles from Likiep Island. Trip in was mde by whaleboat the following
morning. A water sample was taken from a large cistern fed from the roof of the
Catholic rectory, and earth samples were taken from random spots about the island
which were unsheltered by trees or other growth at approximtely 0600 M 6, March
1954. Radiation readings were talkn with a MX-5 instrument between O800 M and 0900
M and showed a maximum of 3 milliroentgens per hour, No variations from this
reading were noted on clothing or bare feet of individuals, According to accounts.
received by Bishop Feeney, S.J., the population was greatly excited by the light
and blast wave, the latter which reportedly arrived about 30 minutes subsequent
to the light flare. According to Bishop Feeney, church attendance was greatly
stimulated on the day of the test,

be. JEM Island. This location was reached at 1100 M, 6 March 1954. It
consists of a small heavily wooded island, surrounded by a line coral reef with
heavy surf on three sides. There being no place for landing a whaleboat, personne
and equipment were transferred from the whaleboat to the reef by a one man rubber
raft. The undersigned transferred himself by swimming. The island proved to be
uninhabited, and reportedly is a sea turtle preserve. Turtle hunters erected
several houses, a rain barrel of which provided a water sample, Earth samples
were gathered at random from open areas, including one of beach sand above the
high tide mrk, The party was led straight across the island and back to the luc
ing area via the beach, in order to verify its uninhabited state. Samples were

ny     
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SUBJECT: Report on Soil and ‘hter Sampling Mission

collected at approximately 1200 M, 6 March 1954. Instrument readings with the MX-—
showed a maximum of 3 or/hr, however this was not considered reliable, since a
higher scale showed a lower reading.

ce AIWK ATOLL. The ship reached this atoll at approximtely 1600 M, 6
“arch 1954, and slowly moved to an anchorage off Ailuk Island, the most heavily
populated. The lagoo has not been swopt, and numerous coral heads and pinnaclos
provided considerable hazard to ship movement. The landing party moved ashore br
whaleboat without difficulty, and agnin obtained water samples from the most promi -
ant cistern and soil samples from random unsheltered spots. Readings with the MX-!
showed approximately 3 mrfhr (off the 2 mr scale). An AN/PDR-27E showed a high
reading of 7 ar/hr, however, ona difforent scale a-reading of 12 or 15 or/nr was
obtained, The MX~-5 roading is probably nearest correct. No significant varlatior:<
were detected on bare fect or clothing of individuals, Samplos and roadings wore
taken at approximtely 1700 M, 6 March 1954.

d. MEJIT Island. This singlo coral island is also surrounded bya recf,
-3 is JEMO, but landing wis possible with a whaleboat, duc to an area protectod fr:
the surf, The island was found to be heavily populated in viow of its sizo, the
sotal number of people boing 327, according to the island magistrate, Sofi and
water samples were takon as in the previously described mannor, at approximtoly '
1300 M, 7 March 1954. Roadings with tho MX-5 showed maximum of approximtely 3
arfhr (off the 2 scale, but approximately 1.5 on tho 20 scale); the maximum readin;
with a PDR 27 E was 10 orfhr. Tho true figuro was probably somowhere botwoen the
SWO6s ,

2. CONCLUSIONS. Low levol (less than 10 mrf/hr)radiation measuromert s with
fiold instrummts of the type used are highly unsatisfactory. Ono MX-5 and threo
4N/PDR 27 E instruments all showed widoly variant readings on different scales,
and varied among cach other when exposed to the same radiation, An AN/PDR T1-B
proved completoly useless not holding to zero even after an hours warm-up, and
also showing widely variant readings on different scales,

3. RECOMMENDATIONS. Landing parties in islands such as JEMO end MEJIT shoulc
be provided with a rubber 6—man or @-man pneumatic boat, to provide greater safcty
to personnel and equipment. This will permit landing directly on live coral reefs
with less danger of the boat being stove in. Ships assigned to such missions
should draw such cquipment prior to departure.

4. The successful accomplishment of the mission ws greatly facilitated by
sho interest and enthusiasm of tho Commanding Officer of the USS RENSHAW, CDR L, H..
ilford, USN, and his officers and men, Their matorial contributions were noccssary
to the mission, however, the many valuable suggestions and assistance in solutions
of problems proved invaluable.

/s/ R. D. Crea
R. D. CREA
MAJ, USA

ry ——_
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SUBJECT: Report on “Soil and Wator Sampling Mission

MEMORANDUM FOR: CJTF SEVEN 10 March 1954

1, ‘In compliance with your oral instructions, tho undersigned visited Not je,
Erikub, Maloolap, Wotho, Majuro Atolls in tho Marshall Islands 5 through 7 March
1954 for the purpose of obtaining oarth and drinking water samples, and of moasur-
ing gamma way doso rates, and also checkod tho radiological condition of the S.S.
ROQUE on its arrival at Majuro 7 March 1954,

2. Tho first four atolls wore visited by Marshalleso intcrprotor Takushi
and the writcr by mans of an UF-1 amphibious aircraft. Majuro was reached by
C-47. Erikub might havo beon omitted since it was not inhabited, boing proporty
of tho Wotjo tribo which goos thoro only occasionally to gather copra. (This was
unimown until after tho visit.)

3. At cach atoll, oly tho principal inhabited island was visited, At cach
visited island an cffort was made to compose a reprosontativo soil avcrago by
collecting into a single container sovoral samples, coach approximatcly ono squr
foot of aroa and one inch depth. Wator samples wore collected from tho princip:...
sources currontly in use. Tho gamma doso rates aro averegos for the inhabited
AarCaSe . °

‘
4. With rogard to certain minor discrepancies botwoen the survoy methods us-

by Major R. D. Crea and tho writer; it was originally planned to perform the surt
jointly, and when it bccamo advisable to scparato and survey difforcnt atolls, no
time romainod for discussion of details of techniques,

5. Gamma-ray dose rates on Wotje and on Erikub aro cach the averago of MX~5
and AN/PDR-39 avorage readings which agreed reasonably woll., Tho MX~5 was rondec
inoperative when the rubber life raft was swamped by surf on‘tho first attcmpt to
launch from the beach at Erikub. Following tho Wotho survoy, the PDR-39 dovoloper
a tomperature—dependent reading of 0,4 = 2 arf/hr, so that later readings in this
range arc of very dubious reliability.

6. The following tabulation summarizes the atoll survey. S is Seil, Wis
Water Samples

  

ATOLL ISLAND DATE TOE SAMPLE NO MRAIR & SAMPLING

WOTJE ORMED 5 Mar 1600 85 3.5 orfnr, l~beach, 3-mid-vill-
age, l-back village.

W6 " 4 well plus 4 catch basin.

ERIKUB ERIKUB 5 Mar 1715 S6 1.5 mfhr. l-mid-village, 1
on path to boach. No inhabit-.
ants, no water supply found.

SRD- 213 -SY-2E



ATOLL ISLAND DATE TIME SAMPLE NO MRAIR & SAMPLING

1.8 orfhr, 2-villago, 2-path
to beach.

Well wator,

From catch basin.

MALOELAP KAVEN 6Mar 1130

0.8 mrfnr, 1 by well; 2-mid-
village.
Woll water (no rain in catch
basin for 2 mo.)

WOTHO WOTHO 6 Mar 1615

$
8

6p
&

AJURO ULIGA 7 Mar 1200 0.5 orfpr, 4 from near Admin
Bldg.
Tap watcr.B

<

7. Pacific Microncsian Linc S.S. "ROQUE", Mastcr: Lawrenec Blanc, home port.
Guam, left Ebeyo 0840 M on 1 March, cntored channel to Utirik Lagoon about 1200 ki
on 2 March, and anchored in Lagoon at 1524 M on 2 March; docked at Majuro (Uliga
Is.) 16304 on 7 March. Readings (mrf/hr) aftor docking: 2-3 inside min dock struc
turo, 10.on open deck, 5-8. in. sleeping quarters on upper.dcck, 10-30 on rope and
canvas. Prior radintion levels cannot bo estimated because of rain squalls and =
evstainty about when decks lnst washed, laster ms advised ‘to have.decks washed
down as soon as convenient. He was told that the activity would nct hurt-anyonc,
but th-t Jt was undesirable to have it around longer than necessary.

8. RECOMMENDATIONS: Futuro visits to Erikub and Maloolap shouldnot be
attompted by UF-1 oxcopt undor conditions of groator urgeney, Tho writer's prior
expericnce in such oporations is very limited, but from his own obscrvations plus
tho romarks made by those better qualificd to judgo, it appears that a fair amou.'
of risk is involved.

9. Espocially notablo was the very cooperative attitude of the Navy porsonnc
at Kwajalein and tho Marshall District Administrative Officials at Majuro in sup-
porting this mission.

/sf T. N. White
L Incl: DR. T. N. WHITE
Marshall Islands Atoll Hoalth Division
Samples collected by T. N. Lash
White, 5~7 March 1954



—
MARSHALL ISLANDS ATOLL SAMPLES COLLECTED BY T, N. WHITE,5-7 MARCH 1954

Earth samplos wore collected as follows:

At cach island visitcd soveral samples woro dug and put into tho sam
one=gallon "fac-crcam carton", Each samplo (4.¢c. cach digging) approximated onc
square foot to a depth of one inch. The number and locations of the samples were
sclectod to represent, as well as could be judged, an avorage of the arcas uscd
by the inhabitants, aftor tho samplos were mixod in the carton. Aroas that wero
unusually shaded or unshaded by trocs wore avoided. The large "pebbles" in tho
composité represent coral gravel from "main streot" through tho villago.

Watcr samples wore sclected according to tho principal sourco in curront uso.

Inclosure 1
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HEADQUARTERS TASK UNIT 13

Task Group 7,}
APO 187 (HOW) P.O. Box 8

c/o Postmastor
San Francisco, California

TU~13-54-375 . 12 March 1954

SUBJECT: Radiological Survey of Downwind tolls Contaminatod by BRAVO

1. Acknowledgement

Tho membors of the survoy tcoam wish to express thoir appreciation to *
Captain, officers and monbers of tho crow of the USS NICHOLAS (DDE 449) for the.
assistance and cooperation in conducting tho survoy horein roportcd, Captain
Elliot turned over all possible facilitics of his ship in order to assist in thc
survey, LT Frink, tho Executive Officcr, organized all the oporations of tho
boat partics, and it was only through his personal dircction and participation
that it was possiblo to carry out the small boat survoys under cxtremly diffic:
conditions, Sinec most of the lagoon waters woro not navigablo by a DDE, it wa:
necessary to make long boat trips in high soas and land on tricky coral rocfs,
That it was possiblo to mako, without mishap, a detailed survey of five widely
scparated atolls in the courso of threo days with only two boats wis largely du
to his efforts,

2. Introduction

Tho BRAVO Shot contaminatcd a number of atolls in gerrally castward
dircetion from Bikini to such an axtont that it becamo necessary to ovacuate th
native populations from Rongelap, Alinginac and Utirik Atolls and tho military
persgnnel on Rongorik Atoll, Following this cvacuation CJTF SEVEN organized tt
subject detailed radiological survey of the atolls to the castward of Bikini
(Ref. CJTF SEVEN Eniwctok 060400Z), The data from this survey were required fo
the following purposes:

a. The evaluation of the radiation effccts on cvacuccs,

be The ostimation of the clapsed timo before rcoccupancy.

c. The cstimation of tho residual radiation effects of large yiclds
surface dctonations.

In connection with this survey, tcams from various Task Groups and Mr,
Wilds, Trust Territory Representative, returned te the atolls to secure the
evacuated habitations, servico military equipment, and obtain docummtary phote

graphy. .

3. Operational Schedulo

8 March ~ 0800 Survoy tcam rendozvous aboard USS NICHOLAS (DDE 449)
in Rongelap Legoon.

 



SUBJECT: Radiological Survoy of Downwind Atolls Contaminated by BRAVO

°8 March ~ 1000 — 1800 Two partics in sml1 boats survoyced living arca
on Rongelap Island and castorn half of Rongelap Atoll

9 March — 0700 ~ 1130 Two partics in smll boats procecdod from the I
which ves stationed outside Utirik Atoll and survoycc
Utirik and fon Islands, tho main islands of the Atoll

9 March — 1500 —- 1700 Onc party in a small boat Jandod on tho outcr
roof of Bikar Island and survoyed the island, the or.
largo island of Biller Atoll,

10 March = O700 = 1100 Two partics in small boats procceded from the I
which was stationod outside Rongorik Atoll and survc;
Fniwctak Island (where the Task Forco's Units had bec
stationed) and the other important islands of the Ato.

10 March ~ 1430 — 1900 Two partics in smll boats procooded fromthe ©
which was stationed outside Alinginac Atoll and surve
the inhabited islands of tho AtolL

11 March - 0700 — 1400 Onc party in a small boat survoyed tho northrcs
orn islands of Rongclap Atoll and onc party rocheckod
tho living arcas on Rongolap Island and cstablisticd a
roforcnco location for future docay measurcmnts,.

12 March - 0800 Survoy toam arrivod EFniwotok Atoll via DDE.

4. The following personncl from test projects in TG 7.1, TU 13, scrved as
members of the gurvey tcam:

Horbort Scoville, Jr. TU-~13 Start
Richard Rast Project 2.1
Richard Soulo Projoct 2.5a
Walmer Strope Projoct 6.4

The USS NICHOLAS (DDE 449) supplicd boat crows under the direction of LT Cliffc
Frink, Exocutive Offieccr, for surveys.

5. Instrumentation

Radiae set AN/PDR-39 was sclcetcd as the instrummt to be used in the
conduct ef the survey. Fivo (5) cach of AN/PDR-39 wero calibrated with an 60
Curic Co™ sourco twonty-four hours before departure, The calibration yielded
zcro variation between instrummts - any scalco. Upon cross checking threc of
those instrumats, (a point of actual survey) in a radiation ficld of 0.320 r/
it was found that all threo instrumcts gave the samo reading.

These survey motcrs wore subject to prolonged uso under adverse condi-
tions of dampness (to the point of sca wator splashing over thom), salt dcposit

and continual rough handling. With ano cxception, all instrummts opcrated
cfficicntly for the duration of the operation. On the final day it was found

Tti\S



SUBJECT: Radiological Survcy of Downwind .itolls Contaminated by BRi.VO

that once survey metor could not be properly zcro adjusted. Tho four remining
-N/PDR~39, still oporated officicntly and scomed to be in good working ordor,

@nc (1) cach Bockman MX~-5, and one (1) cach AN/PDR-27A was brought alor
for any low intensity chocks noccssary. Two (2) cach calibratcd AN/PDR-T1B, wo:
on hand to scrvo as sparcs in tho ovont of operational failuro with the AN/PDR~
None of theso instrumants wero roquirod,.

6. Tho avorago and‘ maximum gamma doso ratos measurod on tho various islar
of cach atoll aro plottod in Figures 1 through 5. All moasurements woro mdc ai
waist hoight unless othorwiso indicatcd, The maximum readings do not include
moasurements made with tho instrument next to a contaminated surfacos.

Dotailed surveys woro made of all tho inhabited lecalitics. Typical
readings aro givon in Tablos1 and 2 for tho nativo villago of Rongclap Island,
and the 1G 7.4 camp on Mmiwctak Island. In gencral, the villages and the camps
appearcd to have slightly lowcr averago doso ratcs than the romainder of tho
island. This can porhaps bo ascribed to difforent gcomotry of the contaminatla
and to slightly grceatcr ponotration into the leose gravol in the nativo village:
The doso rates inside the nativo huts appoarcd to bo almost tho samo as the doe
rate outside. The doso rate in the middlo of tho military barracks, tcnte, and
shacks was 1/3 to 1/2 that outsido, This reduction is probably largely a gcom
effect. The dose rato fcll off rapidly on tho boach below the high tide mark,
Thoro was no cvidence of rain washing off the contaminated mtcrial, The foila;
on the windward sides of tho islands appcarod to be slightly above average con—
tamination.

 

TABLE
TYPICAL READINGS IN RONGELAP VILLAGE — 8 MARCH

Location | Rato

Rongolap Island (average) 375
Conter of village 280
Noar central cistern 300
Near southern cistcrn 220
Near northorn cistern 350

TABLE 2

TYPICAL READINGS IN CAMP ON ENIWET#K IS. - 10 MARGH

Outside Dose Inside Dose —

 

Location Rate (or/hr) Rate Xor/hr)

Eniwotak Island (average) 280 -~
Mess hall 220 pale)
Tont, cdge of min camp 270 175
Latrinc “- 26 160
Slecping quarters 26 90
Dispensary 220 110aOR



“ig

Radio Station 290 160
Weather Station (N end of island) 280 110
Proj 6,6.Station (S end of island) 240 --

In order to estimate the rate of decay between 8 and 11 March, the follow
ing radiation measurements were taken o three days on Rongelap Island:

March March

Central living areca (village) 280 or/hr 176 or/nr
Southern most cistern 220 or/hr 145 or/pr
Roof of cistern (Southern most) 240 mr/hr 1,0 ‘imr/nr
Ground (contact) cistern arca 220 orfnr 110 or

An area was selectcd 30 yards inland from the Rongelap cemetcry as a mas
ing point for future decay measurements, This arca is outlined with 2X%4s plac
on pails, The waist height reading was 210 or/hr at 1000 hours, 11 March 1954

7- Sample collections

Water samples were collected from the water supplics of all inhabitec
arcas. About two quarts of watcr wore transferred to a polycthlenc bottle at
each site, These will be turned over to the New York Opcrations Office{AEC SF
analysis,

Soil samples wore collected at all inhabited arcas and also at severe
uninhabited islands, In collecting tho soil samples a one foot by one foot
square was mar@don the ground and soil to about ono inch of depth was remover
from the square and transferred to a cardboard container. The primary sample:
will be turned over to the New York Operation Office, ASC, for analysis, and
some smaller samplos will bo analyzed by Program 2 of TU 13.

Listed in Table 3 are the samples taken with the dose rato measured. .
at waist hcight at the location where they were talon.

 

TABLE 3 — SOIL

Samplo No. Atoll Island Date ur/ir

if Rongelap Rongelap (North end) 8 Mar 440
2 Rongelap Rongelap (Center of village) 8 Mar 280
3 Rongelap Rongelap (1 mile north of

village) 6 Mar 340
4 Rongelap Rongelap (near South cistern .

of village) 8 Mar 220
5* Rongefap Eriirippu 8 Mar 2200
6 Rongelap Eniaetok - 8 Mar 900
T* Rongelap Kabelle 8 Mar 2000
8% Utirik Utirik 9 Mar 40
9 Bikar Bikar 9 Mar 160

10 Rongerik Eniwetak 10 bar 280
uu Ailinginae Sifo 10 Mar 100

*Small additional sample taken for analysis by Program 2 . x



=| =‘WATER

Samplo No. Atoll Island Date lrAir

1 Rongelap Rongelap (central cistern) 8 Mar 300
2 Rongelap Rongelap (North part of

village) 8 Mar 350
3 Rongelap Rongelap (Northernmost

cistern) 8 Mar 4,00
4 Rongelap Rongelap (Southernmost

cistern) 8 Mar 220
5 Utirik Utirik (cistern near church) 9 Mar 40
6 Utirik Utirik (cistern at south of

village) 9 Mar 40
7 Rongerik Eniwetak (Distillation water) 10 Mar 240

In addition to the above, a sample of foilage was taken at the win
ward side of Bikar Island, The radiation ficld was 180 mr/hr on 9 March 19%
at this point,

8. Conclusiois and Recommendations

ae Tho radiological survey.proved that a large yicld surface -deto.
tion can produce extremely serious radiological ontamination over a distanc
more than 120 miles downwind and important contamination about 250 miles dov.
wind.

b. The center of the contamination pattern from the BRAY Shot lic
somewhat north of Rongelap and Rongerik Atolls and probably not far froma 1
between Bikini and Bikar,

ce Although the fall-out was serious on Rongelap Island located at
the extreme southeast tip of the atoll, the contamination was about ten tin
greater at the north side of the atoll, twenty miles away.

d. The contamination decreased by a factor of about eight over the
downwind distance of 50 milcs between Rongelap and Rongerik.

e. Standard military field housing provides a significant degree c
protection to personnel inside,

f. The AN/PDR-39 proved to be a very satisfactory instrument for
field survey work under rigorous environmental conditims,.

ge A single DDE with two (2) whale boats is not a completely satis
factory method of conducting a broad radiological survey of the type just
completed, Future surveys should consider using vessels capable of entering
more of the atolls and of handling a helicopter and several smil1 boats.

6 Incls:
1. Rad. Survey Rongelap /s/ Herbert Scoville
2, Rad. Survey Utirik DR. HERBERT SCOVILLE

  
3. Rad. Survey Bikar Technical Director _..

4, Rad. Survey Rongerik AFSWP
5. Rad. Survey Ailinginae
6. Summary of Rad. Survey@igeteeiaieaian
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UTIRIK ATOLL

RADIOLOGICAL SURVEY
9 MARCH
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BIKAR ATOLL

RADIOLOGICAL SURVEY

9 MARCH

AVE. READING (MAX. READING)

MR /HR

u
r



  
    

  
  

 

<7 or ERDIB &

”
ca , LATOBACK 5.

a
‘ ‘ MOTERKKUTERIKKUSS.

mo  MORTLOCK 8.
. 450(00}

:
Noe _

1000(1200}
~ pioonaTiay

BOCK 5.

‘ yySF Si

‘ RONGERK 5S.
400(450)

BOCK PASS

TARROWATT IS.

RONGERIK ATOLL

RADIOLOGICAL SURVEY
to MARCH

@, BOKEREDJ SB.

AVE. READING (MAX. READING)

MR/HR
ENIWETAK 8B.

2800300)

BENCH MARK

Fis. 4



2
AI
LI
NG
IN
AE

AT
OL
L

R
A
D
I
O
L
O
G
I
C
A
L
S
U
R
V
E
Y

10
M
A
R
C
H

A
V
E
R
A
G
E

R
E
A
D
I
N
G

(
M
A
X
.
R
E
A
D
I
N
G
)

M
R
/
H
R
.

N
A
J
I
B
U
E
N

IS
.

m
m B
O
K
O
N
I
K
A
I
A
R
U
I
S
.

ae
14
01
60
)

S
o
e

i
m
e
e
m

n
e
a
m
n
m
a
g
a
m
e
n

e
e

a
e
t
n
a

O
S

1s
.

m
e
r
c
e

T
O
O
T

b
e

e
N
O

a
e
,

s
e

S
I
F
O

¥

E
>
.
.
.

B
O
K
O
R
Y
U
R
E
N
I
S
.
4

MA
NC
HI
NI
KO
N

IS
.

2
\

 
 
  

 
 
 
 
 

M
A
J
O
R
Y
A
A
N

LB
.
&
@

\
f

 

FI
G.

5



 

 

"4
2°
6

16
8°
E

S
U
M
M
A
R
Y

O
F

R
A
D
I
O
L
O
G
I
C
A
L
S
U
R
V
E
Y

“
N
O
T
E
:

A
L
L

V
A
L
U
E
S

A
R
E

R
/
H
R

A
T

R
E
F
E
R
E
N
C
E

T
I
M
E

O
F

O
N
E

H
O
U
R

A
F
T
E
R

B
U
R
S
T
,

E
X
T
R
A
-

P
O
L
A
T
E
D

B
Y

M
E
A
N
S

O
F

T”
'®

D
E
C
A
Y

L
a
w
.

T
H
E
S
E

V
A
L
U
E
S

O
I
D
N
O
T

A
C
T
U
A
L
L
Y

E
X
I
S
T

S
I
N
C
E

T
I
M
E
S

O
F

A
R
R
I
V
A
L

O
F

C
O
N
T
A
M
I
N
A
N
T

W
E
R
E

C
O
N
S
I
D
E
R
A
B
L
Y

L
A
T
E
R

I7
0°
E P
a
n

B
I
K
A
R (
2
°
 

C
H
A
R
L
I
E

F
o
x

C
o
e

BI
KI
NI

10
°N

8
0
B
O
K
O
N
I
K
A
L
A
R
N

W
O
T
H
O
K

29
00

NA
EN

R
O
N
G
E
L
A
P

|

E
N
I
R
A
M

20
9
x
s

10
w
o
m
e
n
)

A
R
B
A
R
n
e

s
t

o
®

 A
IL

IN
GI

NA
E

E
N
W
E
T
A
K

1
6

R
O
N
G
E
R
I
K

 

s
o
m
e

s&
s

R.

U
T
I
R
I
K

U TAK
A AI
LU
K

J
E
M
O

2
0

-

40
,
4

v
a
m

rn

4
0
o
r

4
0
+  
  

FI
G.

6

 
 i L

I
K
I
E
P

 

 
 

 


