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ABSTRACT 

A world-irLde network of gummed film stations was established 
to monitor fallout following Operation Castle. Although meteorologi­
cal data were poor, a general connection of tropospheric flow 
patterns with observed fallout was evident. There was a tendency for 
debris to remain in trorical latitudes, with incursions into the 
temperate regions associated with meteorological disturbances of the 
predominantly zonal flow. As the season advanced, such inciirsions 
became more evident. Outside of the tropics, the southwestern United 
States received the greatest total fallout, about five times that 
j;;eceivBd in _Japan_̂ _~̂  

^ The maximum fallout on any day at an individual station in the 
Hiited States, corrected to sanpling day, was 200,000 d/m/ft^, ̂  

It is concluded that the probability of early fallout in 
inhabited regions would be reduced by holding Pacific test series 
in the winter months. ^ « \) 
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(XAFIER 1 

DnRODUcnow 

la the spring of 195U, Operation Castle, • series of atomic 
teats, was coziduoted at the Atomlo Energy Consnlssion̂ s Pacific 
Irving OrcuDds in the Marshall Islazids, Again, as in other recent 
test series (l, 2, 3), an extensive network of gummed cellulose 
•o«tat« fila sa^)ling stations was established by the New York 
Operations Office Health and Safety laboratory to monitor the 
deposition of radioactive dust resulting from the detonations. For 
the Castle tests, the gimned film network was expanded considerably 
to include a representative world-wide network of 122 stations 
(Figures 1.1 and 1,2). The U, S. Weather Bureau operated 39 stations 
in thB continental Ibited States and lii at overseas locations; the 
Air Weather Service operated 23 overseas stations, the State Depart-
aent 31) three were operated by the &vy and Coast Quard, and two by 
the Atoado Bonb Casualty Commission. The Canadian Meteorological 
Service cooperated by operating nine stations and the Canadian Atomic 
Qaargy Cosmisslon one. A H stations were schediiled to make two 
slBraltaneous 2i;-hour collections starting at 1230 G.C.T. each day. 

In addition, single guoimed fila stands were installed on most 
ships of tte Military Sea Transport Service scheduled to be on routes 
in the Faoifio Ocean. The aid:p collections were also made daily. 

Tte aechsnism of transoort of atomic debris and the representa-
tiTsneas of gunned filn samples have been discussed in previous reports. 
The only elianges in technique involved in the present series of 
obseirTitions concern the decay correction and the installation of snow 
•Biting devices at certain northern stations. 

The modified gummed film stand for use in snowy climates consisted 
of a 0*5 ft* plate wanned by a thermostatically-controlled electric 
heating element. The melt water was allowed to rvn off the surface, 
••king the observations con^arable to those of rainfall on a con­
ventional gummed film stand. 

To sin^Ufy the procedures used in correcting for decay and 
aaaignLng neasTired activity to particular bursts, a somewhat arbitrary 
aystem of burst assignment was used in those cases where the burst 
responsible for the radioactive debris was uncertain. All radio­
activity collected from Pacific Islands and from ships was assumed 
to have eonb from tlie latest burst, activity elsewhere in the world, 
fi*om the burst prior to the latest. Where there were definite 
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indications that the arbitrary system '.vas in error, the activity was 
reassigned to the appropriate burst. In the case of observations in 
the Pacific and adjoining regions, it was usually possible to 
determine the burst responsible for the activity from an examination 
of the trajectories of the debris in conjunction with observed 
increases in radioactivity. Elsewhere in the world, it was ordinarily 
necessajry to use the arbitrarily assigned burst. All maps of daily 
fallout values indicate the burst assignment used in computing the 
decay correction. Iftiless otherwise indicated, all radioactivity is 
reported in units of disintegrations per minute per square foot of _^ ^ 
gTjmmed film, decayed to 100 days after the day of the burst. The t" * 
law for the decay of fission product activity has been used throughout. 

The maps of daily fallout include only the data from the land 
stations, since there is considerable uncertainty in the ship data. 
The locations of the ships were imperfectly known and thie procedures 
for avoiding cross-contamination of samples in handling and mailing, 
particularly on ships exposed to heavy fallout at some time during 
their vojrage, were not adequate. The ship data were utilized in the 
drawing of isolines of activity on the fallout maps and in the 
interpretation of the land station data. 
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OIAPIER 2 

CASTLE TESTS 

The btirsta of the Castle series are given in Table 2.1, 

Table 2.1, Castle Test Series 

Burst 
No. 

1 
2 
3 
h 
5 
6 

Code 
name 

Bravo 
Romeo 
Koon 
Ifaion 
Yankee 
Nectar 

Date 
19?U 

Feb,28 
Mar. 26. 
Apr. 6 
Apr. 25 
May h 
May 13 

Time 
OCT 

18U5 
1830 
1820 
1810 
1810 
1820 

Yield 
Total 
(MT) 

15 

The first burst was detoxiated on 
Bikini Atoll, thê 'succeeding fottr from barges in the Bikini lagoon 
and the last on Enlwetok Atoll, 

roost of the radioactive clouds created 
in the Castle series extended to very great heights, 

and the greater part of 
the cloud in levels beyond the reach of routine meteorological 
observations. For this reason, it has been impossible to prepare 
adequate meteorological trajectories to determine the path of the 
debris at various levels. The' network of upper air observing 
atatians in the tropics is extremely sparse at best, and wind reports 
at levels above U0,000 feet are virtually nonexistent, with the 
exception of a few from stations in the Marshall Islands and 
adjacent areas established especially for this test series. Even 
at these ataticns, the highest observations rarely extend above 
100,000 ft. 
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The meteorological trajectories for the various b\irsts cannot, 
therefore, be con?)uted at levels above U0,000 ft. and are doubtful 
even at lower levels. All trajectories given in this report were 
computed by personnel of the Air Weather Service (SUPA Branch) and 
are prepared for the 850-mb. (5,000-ft), 700-rab. (lO,000-ft.), 
500-mb. (18,000-ft.), 300-mb. (30,000-ft.), and 200-mb. (UO,000-ft.), 
levels only. 

The teii|)erattire soundings for all of the Castle bursts were 
very similar in their major features. There were no pronounced 
inversions in the lower layers (except for an inversicn at about 
7,000 feet during Romeo). The air was quite moist up to about 
5.000 feat, and somewhat drier above, with fairly steep lapse rates 
in the x^per troposphere. The tropopause was between U8,000 and 
5U,000 feet with very stable lapse rates in the lower stratosphere 
above. The winds obtained from observations made at or near each 
of the shots are shown in Figure 2.1. jp 

2.1 BRAVO Ĵ-*--
^ I 

The first burst of the Castle series. Bravo, was detonated from 
a coral reef in Bikini Atoll on 18U5 GOT, February„28,_195U. The 
resulting cloud of radioactive debris reached to _ feet» 

The tropopause at 
this time was at about 5U,000 feet. 

The low-level easterly trades 
extended to about 6,000 feet, with light westerly winds increasing 
with altitude to a maximum of about UO knots at 35-^0,000 feet, 
extending to the base of the stratosphere. Easterly winds prevailed 
throughout the stratosphere to the highest altitude reached by the 
meteorological observations, about 100,000 feet. Winds at this level 
were easterly at about 50 knots. 

Trajectories of the lower parts of the cloud are shown in 
Figure 2.2, but unfortunately, no trajectories can be constructed 
for the higher levels. Available evidence to about 100,000 feet 
(observations in the Marshalls and at Guam) indicates general easterly 
winds in the lower stratosphere, so that tJiis portion of the cloud 
moved toward the Phillipines. No observations to Indicate the move­
ment of the cloud above 100,000 feet are available. However, it is 
likely that easterly winds prevailed at these levels. 

The daHy fallout maps for the period following the Bravo test 
are particularly interesting in that the background of fission 
product activity from previous tests was negligible and the succeeding 
burst did not occur until 26 days later, so that the progression of 
areas of fallout from day to day is more easily seen. 
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The eastward moving debris reached the Americas on March 7 
and 8, indicating an average west wind of about UO knots, in good 
agreemsnt with the few wind observations available in tbs upper 
troposphere. Although the progression of debris to the west 
appears to be in good agreement with the 5,000-foot trajectory, 
indicating that the transport occurred in the trade wind layers, 
it ia entirely possible that stratospheric debris moving with the 
upper level easterlies contributed to this fallout also. 

The most striking fact which emerges from a study of the 
falloTxt in the period following the Bravo test is the tendency 
for the debris to remain in the tropical latitudes. By far the 
largest amounts of fallout occurred in the latitude band from 
10*S to 20*N, with occasional excursions into the more temperate 
latitudes of each hemisphere, particularly in the Americas. An 
exan^le of this can be seen in the southwestern lAiited States in 
the period beginning March 15. At this time, a deep low pressure 
system extending through most of the troposphere was located just 
off the west coast, with strong southwesterly winds over the 
southwestern states. This depression moved slowly eastward so that 
by Miroh l8th, the southwesterly winds were over the Jfississippi 
Vallay* In examination of the fallout maps reveals that fallout 
dtxrisg this period was associated with the southwesterly winds, 
which carried debris from the tropical regions. It is significant 
that this fallout was Independent of precipitation. The highest 
fallout values occixrred during the first three days of the period 
irtien there was no precipitation, and even on the l8th, when there 
were several stations reporting precipitation, the fallout occurred 
in the region dominated by tte southwesterly winds and was not 
closely associated with the existence of precipitation. A somewhat 
alrallar series of events occurred in the period March 21-25, although 
precipitation was more widespread in this case and may have had 
more influence on the observed fallout patterns. 

2.2 iiOtk.0 

The second burst of the Castle series, Romeo, 
was detonated 

ffoffa-Barge arT830~t5CT;-Harch 26^~19Sn 

The wind observations associated with th is burs t ' 
showed l ight easterly winds at vir tually a l l levels Increasing in 
speed above 80,000 feet to a maximum of 92 knots from the SE at the 
top of tfee highest observation, 95,000 feet. Although"^e "EraJeoEorle. 
(figure-2.3^ at a l l levers in the troposphere moved wsstward 
[initially^ the 30,000- and UO,000-foot^trajectories curved northward 
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and then eastward within a very short time. The lowest levels con­
tinued westward and the 18,000-foot trajectory appeared to curve 
back towards the Ubited States on the 28th, although the meteoro­
logical data is uncertain. Winds in the stratosphere }xp to the 
level of the too of the cloud were probably from the east, carrying 
most of the mushroom westward. 

Although almost a month elapsed between the first and second 
bursts of the Castle series, enough debris from the first biirst was 
present to seriously interfere with attempts to trace the progress 
of the second cloud by an examination of fallout data. For exan^le, 
an Increase in deposited activity occijrred at some stations in 
Central and South America on March 31 and April 1, several days 
before the meteorological trajectories would indicate the arrival 
of debris. It is not certain if this is due to the complete lack 
of meteorological observations in the Eastern Pacific and the winds 
were really stronger than assumed, or that the debris was actually 
from the Bravo burst. (Note: Since all fallout data is extrapolated 
to 100 days after the assigned burst, values assigned to different 
bursts cannot be compared directly. The extrapolation factor depends 
both on the day of the burst and on the day the sample was counted. 
For the areas mentioned in this paragraph, values assigned to burst 
2 would have to be increased by about a factor of three if the debris 

were ?s_sig|jfiidLicub̂ «Pst---lK-

By Apri l 2nd and 3rd increases in a c t i v i t y are evident along the 
Gulf Coast of the Ifeited Sta tes and ce r t a in ly by the Uth and 5th there 

r i s good evidence tha t debr is from t h i s burst has arr ived over the 
Iftiited S ta tes . Again, as when fresh Bravo debris was p resen t , f a l lou t 
seemed to occur i r respec t ive of the occurrence of p r ec ip i t a t i on . 

The progiression of debris westward from the t e s t s i t e appears to 
have been more rapid than indicated by the low-level t r a j e c t o r i e s 
a t 5,000 and 10,000 fee t , a t l e a s t for the f i r s t few days following 
the burs t . Whether the a r r i v a l of debris a t Yap and Koror on March 29 
i s a r e s u l t of t ranspor t of mater ia l westward in the s t ra toscher ic 
e a s t e r l i e s or in faster-than-observed low-level t rades i s not cer ta in , 
Again, as with Bravo debr is , there was a marked tendency for the 
f a l lou t to occur in the t rop ica l a reas , with occasional incursions in to 
the United S t a t e s . 

2.3 KOON 

Koon, the third burst of the series 
_was detonaleSTat 

Bikini it 1820 OCT, April 6, 195U. but cloudy conditions prevented 

- 11 -
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accurate observations of the character of jthe cloud. 

The winds were easterly to 5,000 feet, 
light southerly above to about 30,000 feet, becoming westerly 
about 30-UO knots to the tropopause. because of large amounts^-o^ 
fallout froii the second burst, which occurred eleven days earlier, 
%t was impossible to trace the history of the debris from Koon. 
According to the meteorological tra'Jectories (Figtre 2,h), "the 
lowest layers moved westward, the mid-tropospheric portion milled 
about to the north of the Marshalls for many days and the upper 
portion moved eastward, remaining south of the Hawaiian Islands, 
reaching the southwestern states on April 13. No fallout station 
reported debris which can be definitely assigned to this burst, 
although it is likely that some of the activity assigned to Romeo 
is a mixture of debris from the two bursts. No fallout has been 
assigned to Koon in this report. 

2.U UNION j) 

The fourth t e s t of the se r i e s , Iftiionj}^detonated a t Bikini a t 
1810 GOT, April 25, 19Sh^ 

The wind pa t te rn was 
t y p i c a l , e a s t e r l y t r a d e s in the lower l eve l s , l i g h t winds above, 
becoming westerly near the tropopause, and strong e a s t e r l i e s above 
70,000 fee t . Trajectories of t h i s burst are shown in Figure 2 .5 . 
If the 30,000- and iiO,000-foot t r a j ec to r i e s are correc t , very l i t t l e 
f a l lou t was evident from these l eve l s , since no debris was detected 
in MBXICO or along the Gulf coast u n t i l May 5 or l a t e r . Fal lout a t 
Medford, Ore., on May 2 and in the western s t a t e s on the following 
days i s in good agreement with the 18,000-foot meteorological 
t ra jec tory . I t i s very possible tha t the lack of meteorological 
data resul ted in erroneous t r a j ec to r i e s a t 30,000 and U0,000 fee t , 
since debris a r r iv ing in Central and South America on May 5 was 
most l i ke ly transported a t these l e v e l s . Fallout to the west of 
Bikini seemed to he in good agreement with the t r a j e c t o r i e s . I t 
should be noted that even though a month had elapsed since the l a s t 

burs"t^ considerable fa l lout i s . occurring throughout the 
trgpicTB-lpS' i ^ i s by no means cer ta in tha t the debris assigned^ t o 
IDnion i s not from an e a r l i e r burs t , or tha t some of the a c t i v i t y 
assumed to be from Romeo i s not ac tua l ly from Iftiion. 

2.5 XANKEE 

Yankee, the f i f t h burst of the se r i e s , was^dgionaied from 
Bikini a t 1810 OCT, May h, 195U. 
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Altliough the winds, 
in general, were similar to those of the previous bursts, the 
westerly winds just below the tropopause attained higher speeds 
than had occurred during the previoiia testa , 55 to 65 knots at 
UO,000 fee t . Trajectories are shown in Figure 2.6. ^SbflB" 
rwa«J»d'JfeTt?co -Stty on Ifty "8", and faHouTwas wta'espread ovet 
itbê  wi^Stem j ja jna atataa and thê  Rockies by May ̂ , Falloui; from 
this burst continued over the wes'iem " H l f o r the Ifeited States 
(with the exception of the Pacific Coast) in significant amounts 
for a period of more than a week. The fal lout from Yankee in th i s 
regina axceaxlsd^ 1^ almost an order of magnitude, the fa l lout from 
iwyof the other t e s t s of the ser ie s . The westward moving debris 
appeared to proceed faster than indicated by the low-level trades, 
reaching Koror by May 6 and Singapore by May 9. Again, i t i s very 
poaaible that high-level easterl ies carried the debris, since the 
25-30 knot winds required are somewhat faster than expected in 
the trades of the Western Pacific. 

2.6 NECTAR 

The l a s t t e s t of the ser ies . Nectar, was the only burst 
detonated from Enlwetok. I t occurred at 1820 GOT, May 13, 195il, 

The resiiltlrs C cV -"^-rhed 77;0DC"Tft9̂ ?::—The 
easterly winds extenaed co 2u,0Gu i e e t , with l ight westerl ies abovo 
to the base of the stratosphere. The trajectories from th i s burst 
(Figure 2.7) began with a s l ight ly greater con^onent towards the 
north than for the previous bursts. 

Since Yankee and Nectar were separated by only nine days, i t 
la v irtual ly iii?)08sible to distinguish between debris from the two 
bursts. An attempt to separate the two soTirces of debris was made 
for the f i r s t week following^NeGjiar^„but.,was not^atten^ted beyond 
this time. IJSTTy fal lout maps for the remainder of the month, 
fey 22-31, are given with a l l data extrapolated to 100 days after 
Nectar because of the arbitrary system of burst assj.gnment used. 
'However, i t i s l i k e l y that the major portion of the fa l lout reported 
on these days originated from Yankee. To convert the reported 
act iv i ty to 100 days after Yankee, assuming the debris originating 
from Yankee, the val\jes given on the maps should be increased by ; 
vahout 304uQSe . ' 
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To eonaerve apace, dally fallout maps for the month of Jvne 
tore not shown. Rather, a map showing the average daily fallout 
for the month is given, together with the number of days for 
which data waa available at each station. Again, the extrapola-
IllGn- iS'iiased oif Nectar, and activity is shovm at 100 days after 
^urst. It ia also likely that the major portion of the fallout 
in June originated from Yankee and all values should be increased 
by about 25% to give- values at 100 days after Yankee. 

Although the discussion of the transport of debris in the 
atmosphere has been confined to essentially horizontal trajectories, 
the actual paths of individual radioactive particles are conplex, 
three-dimensional phenomena, influenced by the fall velocities of 
the particles, atmospheric turbvilence, rain scavenging and 
orographic effects. 
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^ CHAPTER 3 

TOTAL WCRLD-WIDE FALLOUT 

3.1 CASTLE TOTAL 

The t o t a l world-wide fa l lou t from ea.ch of the Castle t e s t s 
(except Koon) and from the whole se r ies has been computed on the 
bas is of r e s u l t s from the monitoring network. Since none of the 
s ta t ions were located immediately downwind of the t e s t area so 
as to experience fa l lout in the f i r s t day or two following a 
detonation, i t i s apparent tha t by far the l a rges t f rac t ion of 
the fa l lou t , the "close-in" f a l lou t , has not been measured. 

A comoosite map for the complete s e r i e s , showing the t o t a l 
of a l l fa l lou t occurring throiigh June 30, 195U, and decayed to 
July 1, 195U, i s shown in Figures 3.1 and 3 .2 . These maps contain 
the CTOTulative t o t a l of a l l debris deposited on the network from 
February 28 through June 30, 195U. The~debrts" was extrapolatefd 
to July 1 TsO. the basis of the burs t assignments indicated in 
Appendix A (except for fa l lout occurring a f te r May 21, which was 
reextrapolated to Yankee, see Section 2 . 6 ) . 

I so l ines of ac t i v i t y were in terpolated between s ta t ions and 
the average fa l lout for the world was computed, by numerical 
in tegra t ion , to be 919ii d/m/ft^ for a t o t a l of 22.73 megacuries. 

3.2 TOTALS FCR INDIVIDUft.L TESTS 

To obtain the t o t a l fa l lou t due to each of the ind iv id ia l 
t e s t s , the following crocedure, was used. At each s t a t i on , a l l 
f a l lou t assigned to the given burs t , as indicated on the maps of 
Appendix A, \jas sunaned, and the t o t a l f a l lou t values, in d/m/ft^ 
a t 100 days af ter burs t , were entered on a map. (For these comcu-
t a t i o n s , fa l lout occurring a f te r May 21 was not considered, since 
there was some doubt as to burst assignment.) In the event t ha t 
data were missing for an occasional day a t a given s t a t ion , the 
missing values were estimated by in te rpo la t ion . If data were missKig 
for a number of days, the sum was entered in parentheses and 
indicated as a lower l imi t of a c t i v i t y . I so l ines of a c t i v i t y were 
drawn and the t o t a l fa l lout computed by nvnnerlcal in tegra t ion . 
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It~i,»~not^^ppropriate to compare the r e s u l t s from the various 
t e s t s without f i r s t considering the time periods between t e s t s . 
For example, f a l lou t from Bravo was not masked by l a t e r debris for 
about a month in the region of t e s t s , and could be ident i f ied for 
an even longer period in regions remote from the t e s t s i t e . On 
the other hand, Ifaion debris was quickly overshadowed by fa l lou t 
from Yankee, which occurred nine days l a t e r . 

The world-wide d is t r ibu t ion of fa l lout from Bravo i s shown in 
Figttres 3.3 and 3.U. Assigned to the burst was a l l fa l lout from 
the period from February 28 to April 5, 19$U, with the exception 
of debris i n a l imited area which was determined to be from Romeo 
(See Appendix A), The average a c t i v i t y of t h i s f a l lou t , corrected 
to 100 days a f te r burst , was 1937 d/m/ft^^ for a t o t a l fa l lout of 
U.79 megacuries, or 3.7U raegacuries as of July 1, 195U. 

Figures 3.5 and 3.6 show the t o t a l Romeo fa l lout from the time 
of the burs ts through May 3, 195U. The-world-wide average a c t i v i t y 
a t 100 days a f te r b\irst was lUi5 d/m/ft for a t o t a l of 3.57 mega­
cur ies , or 3.71 raegacuries on July 1. No debris was assigned to 
the thi rd burs t , Koon. 

Fal lout from Union (Figures 3.7 and 3.8) covers the period 
through May 12, a somewhat shorter period than the f i r s t two burs t s , 
since Yankee was detonated only nine days a f te r lAiion. The world-wide 
average f a l lou t was 28U d/m/ft a t 100 days a f te r burst for a t o t a l 
of 0.70 megacuries, or 1.13 megacuries on July 1. 

Yankee oumxilative r e s u l t s are given i n Figures 3.9 and 3.10. 
Debris was spec i f ica l ly a t t r ibu ted to t h i s burst through May 21. 
However, much of the fa l lout which occurred beyond th i s period also 
originated from Yankee so tha t the t o t a l fa l lout i s undoubtedly 
much greater than the values given. Through May 21, Yankee fa l lou t 
averaged 1219 d/m/ft , for a t o t a l of 3.01 megacuries a t 100 days 
a f te r burs t . Cori^cted to July 1, 195U, t h i s value becomes 5.78 
megacuries. 

Nectar f a l lou t i s shown in Figure 3 .11. Since t h i s burst 
followed Yankee b\irst by only nine days, debr is from 
Nectar xa iden t i f i ab le as such only for a few days and in the region 
near the t e s t a rea . -This f a l lou t from Nectar amounts to a world-wide 
average of 81 d/m/ft , or 0.20 raegacuries, a t 100 days a f te r bu r s t , 
0.U7 megacuries on July 1, 195U. 
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The small percentage of total debris accounted for by the 
observing network is somewhat puzzling. Although it must be assumed 
that a large fraction of the active debris was deposited in the 
vicinity of the test site, it is also true that the shortcomings 
of the gtimned film technique, which have been discussed in previous 
mports, nay be responsible for the effect noted. 

3.U METEOROLOGICAL INTERPRETATION 

The total fallout from the Bravo test (Figures 3.3 and 3.U) 
clearly show the tendency for the major activity to remain near 
the source latitude^ _ 

•cnere seems to be no evidence that debris was carried 
narthuard around the western side of the Pacific high-pressure cell. 
Alaost no fallout occurred in Japan, and very little on Iwo Jiraa 
trom the Bravo test. 

The difference 
between the two tests is a result of the seasonal difference in 
the location and intensity of the western cell of the Pacific high. 
This cell Is almost non-existent, in the mean, diring the winter and 

- 33 -

16 
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early spring, when the Aleutian lows are farther south. As the 
western c*»n nf the Pacific hâ Ja jpteosifies, more debris can be 
carried toward t?ie north, so that by the time of the Ifsnkee test 
(Figures 3.9 and 3.10), in early May, a larger fraction of the 
fallout occurred in Japan, Presumably, tests in the summer and 
early fall would resiit in the greatest contamination of the 
Japanese Islands, while winter tests would result in the least. 
Also during the winter months, precipitation in Japan is at a 
minimum except for a narrow zone on the western slopes. For most 
of Japan, maximum rainfall occurs during the warm season, with the 
heaviest rains in June and September. 

Similarly, in other inhabited regions likely to be most 
affected by relatively early fallout, Mexico and Central America 
to the east and the Phillipines to the west of the test area, 
the dry season occurs in the winter and the rainiest in the warmer 
months, so that here too, fallout would be at a minimum for winter 
tests as compared to other seasons. 

3.S mXIMUM ACTIVITT AT INDIVIDUAL STATIONS 

The highest fallout reported on sampling day on an individual 
gumnod film at each of the stations of the network is shown in 
Figures 3.12 and 3.13, together with the burst responsible (figure 
in parentheses), the number of days after burst that the fallout 
occurred and the precipitation observed. All activity values are 
in d/m/ft^ corrected to sampling day. As can be seen, the fifth 
burst, Yankee, was responsible for the highest activity at most of 
the stations. This is a result not only of the fact that Yankee 
had the highest fission yield of any of the devices tested, but 
also because of the meteorological conditions associated with this 
burst. The high trooosnheric westerlies were faster, resulting 
in a more rapid transport of debris towards the Americas. In 
addition, the winds in the eastern Pacific were from the west south­
west, resulting in the passage of fresh debris over the southwestern 
and southern states. 

On the western side of t'ne Pacific, the normal seasonal increase 
in intensity of the western portion of the Pacific high-pressure 
cell and the retreat of the Aleutian low resulted in the transport 
of Yankee debris towards the Japanese Islands in the lower levels, 
although the direct trajectories at these levels moved generally 
eastward. 
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A(jtlxnCy In excess of 200,000 d/ra/ft on sanpling day occurred 
a t two s ta t ions in the Uiited S ta tes following the Yankee burst 
(Bi l l ings , Mont., and Sal t Lake City, Utah) and was a r e s u l t of 
dry f a l lou t a t Sal t Lake City and with r a in a t B i l l i ngs . These 
values exceed by an order of magnitude the maximum fa l lou t reoorted 
a t any of the Japanese s ta t ions and are la rger than the maximum 
values reported a t many of the Pacific Islands much closer to the 
Pacific Proving Ground. ( I t should be noted that i t i s lik-^ly 
•Uiat Kusaie, Ponape and Kwajalein received the i r maximum a c t i v i t y 
following the Bravo burs t , however, these s ta t ions did not st=«rt 
gummed film observations u n t i l about two weeks af ter t h i s burs t and 
the values given probably do not represent the maximum fa l lou t for 
the Castle s e r i e s . ) 
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FIGURE 3.12 MAXIMUM ACTIVITY ON SAMPUNG DAY INDIVIDUAL STATIONS, PACIFIC HEMISfHCRE 
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FIGURE 313 MAXIMUM ACTIVITY OI^SAMPUNG DAY AT INDIVIDUAL STATIONS, ATLANTIC HEMISPHERE 
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CHALPTER k 

SPECIAL OBSERVATIONS 

A se r i e s of special gummed film col lec t ions were made on 
Ponape, in the Caroline Is lands. In addition to the regular gummed 
film observations, (which were made a t 0030 GOT dai ly a t Ponape), 
a gxnnned film stand was placed near the windward shore of the 
island to attempt to saniple a i r unaffected by loca l dust sources. 
No s ignif icant differences were found. Another guitjned film stand 
was placed near the regular stands, but the film XTSS changed a t 
12-hour in t e rva l s , in the morning and evening. On 11 days with 
heavy fa l lou t , the film exposed during the daytime hours col lected 
about 50^ more ac t iv i ty than did the film exoosed during the night 
hours, despi te the fac t t ha t p rec ip i ta t ion was about equally 
d is t r ibuted i n the two periods. This may be a r e s u l t of the 
nocturnal s t ab i l i za t ion of the very lowest layers of the atmosphere 
which inhibi ted the deposition of debris from turbulent eddies, 
although diurnal variat ions in the ve r t i ca l temperature lapse r a t e 
are small on a 13li-square-mile island i n the trade wind b e l t . 

To invest igate t t e denosition of debris due to r a i n f a l l , 
rainwater samples were collected by a 30-inch diameter funnel 
(U.9 f t ) coincident with the exoosure of t t e 2U-hour f i lms. The 
col lected water was f i l t e r ed a t the end of each observation period 
and the f i l t e r sent to New York, for ana lys i s . On the nine days 
with the heaviest fa l lou t a t Ponape, the t o t a l col lec t ion on the 
ra in f i l t e r s averaged $6% as much a c t i v i t y as on the one-square-foot 
gummed film. During the month of June, when fa l lou t was r e l a t i v e l y 
l i g h t , the ra in f i l t e r s collected twice as much a c t i v i t y as the 
gummed film. This i s again indicat ive of the importance of the 
rainout process in bringing old debris (and presumably smaller 
p a r t i c l e s ) to the ground. 
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APIENDIX A 

MdPS CF DAILY FALLOUT 

Mips showing the daily fallout on the monitoring network from 
February 28 to May 31, 19^, and the average daily fallout during 
tha month of June, 195U, are appended. A n values of radioactivity 
are in d/m collected on a square foot of gummed film in a day, 
extrapolated to 100 days after the burst. In most cases, two films 
were exposed simultaneously and the valixes for each are shown. 
The burst to which the debris was assigned for extrapolation purposes 
is indicated on each map. (See sec. 2.6 with reference to burst 
assignments after May 2i.) 

Lines^delineating the areas of significant fallout (over 
100 d/m/ft /day extrapolated to 100 days after burst), labelled 
with the event believed responsible for the fallout, are shown. 
The lines are dashed in areas of greatest uncertainty. 

The precipitation which fell during each sampling period is 
shown in accordance with the code given on the maps. Snow has been 
reduced to its water equivalent. 
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FIGURE A 7 RADIOACTIVE FALLOUT IN THE 
24-HOUR PERIOD BEGINNING 
I230G.C.T, MARCH 3,1954 
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RADIOACTIVE FALLOUT IN THE 
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FIGURE A 141 RADIOACTIVE FALLOUT IN THE 
24-HOUR PERIOD BEGINNING 
1230 6 CT, MAY 9,1954 
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RADIOACTIVE FALLOUT IN THE 
24-HOUR PERIOD BEGINNING 
1230 Gat , MAY 14, 1954 
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FIGURE A169 RADIOACTIVE FALLOUT IN THE 
24-HOUR PERIOD BEGINNING 
1230GCT, MAY 23,1954 
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