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JIT 132
IROJECT 6.4b
210187, /o
San Frencisco, California

7 November 1952

"ULJECT: DMeteorologiczl Asyect of Mike Shot

THRU: The Commending fenerel
Task Force 132

Tl The Comm-nding Generel

tir Torce Cambridre lesearch Center
250 ~lbeny Strect

Cambridr-e 39, laoratchunetis

1. In zccordance with instructions conteined in various letters
Trom your orgenization under the sbove-mentioned reference and in & letter
J-13457, dated at the le-dcurrters, Joint Task Force 132 on 7 fugust 1952,
I hrve this day acted as zn obscrver of the metecrologicel effecte at Eni~
vetok toll of an explosion known as INIEZ,

2. Zince any rvoszible value of this rerort to you lies in itrs recep~
tion 2t your hezdqu: rtere with the minimw: delay, I am writing it without
the benefit of consuliciisn vith other advisers of Joint Task TForce 132
snd without access to dein other thon that teken by visusl observation by
lzjor G, V., Stopinski, USiF, and myself., Hence the observations and the

. conclusions derived from them are tentztive, being subject to correction
vhen nore detailed instrumentel quentitetive date become avcilable to your
lzboratories,

3. The detonation occurred at 07,15 LST, 1 November 1952, as sched-
uled., It wes observed from the flsg bridge of the USS Estes 4GC-12 at a
distance of 31 miles on & line bearing approximately 155° from the shot
islend. . €

4o  The weather near time of firing and et the point of observg~
tion is tabulated in Arpeudix 1 to this report.

5. The initisl zsrect of the explosion, seen through density gog-
gles, consisted of zn immense firebell vhich appeared on the horizon like
the sun when helf-risen; however, the angle subtended by the half-disc at
meximun was gt leart twice that of the sun. 4 rough-estimete~tndicates
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fat - meximm-was-at—least _twice that of the sun., A& rough estimate indi-
catzs that its diameter =zt thic time was between 3 eand 4 miles. The
fireball was not homogenous but consisted of a bright inner core of ap-
LTO‘lﬂately two thirds the totel diameter surrounded by a thin, reletively
dirk shell {ormize in color zs seen through the goggles), the whole being
enclosed in an outer, very bright shell which was the limiting regian of
the fireball, .

6. The fireball secmed to ascend very repidly after an intial hover
‘time whose duration cannot be estimated, but which seemed to be shorter
then those occurring with weapons tested last year,

7. During its ravpid initial escent thc ball contrected horizontally'
and became transformed into a fiery znd exceedingly turbulent columnar
cloud, losing its quesi-sprherical form aocon aftersthe ascent began. I
thought I saw a smell secondcory explosion in the fiery column at this time,
but other observers do not confirm this. 1 removed the goggles immediately
after this secondary detonstion.

8. The "doughmut" or smoke ring was then formed, without rmch slack-
ening in the rate of zscent. I estimate thzt the mushroom cloud reached
the tropopause within H plus 3 minutes. Its vertical deceleration after
2 minutes wes very rarid and was sccompanied by & tremendous lateral spread-
ing meny times fester than that seen in A-bomb clouds. It arpesred as if
the cloud "splashed" agzinst the tropopeuse,

9. The shock wave zrrived at spproximetely H plus 2 minutes 28 seconds.
Ite intensity was not grest, being estimested to be no greater than thst
from a 16 inch nevel gun firing at 7 miles distence. i

10. The stem passed into the head of the cloud and moved upward with

it from the time the latter w:ze first formed. At first the stem wes re~
atively ncrrow, being not more than 1 mile in diameter end perfectly
vertical; it seemed to be very turbulent but was not marked spirally as

egre some As-bomb stems. The turbulent appearsnce soon vanished and the stem
expended laterally to e diemeter of 10 miles. At meximum and before de<§
formation it rresented & very smooth apresrance like & pile of inverted
seucers of different diamctere, stacked one upon the other. The only nat-
ural cloud resembling the stem et this time is Yhe verticelly stacked
altocumulus lenticularis seen over and near high mountains during foehn
reriods. I have seen clouds like the stem over the Sierras in Celifornie,
and the Southern Alps in lNew Zealand and I have seen photograrhs teken in
Serdinie of similar structures essociated with the Alps. There is no doubt
in my mind that the smooth stem is & surround formed about®the narrow tur-
bulent initisl stem by condensetion in outside air taking pert in the
vortex-ring circulation, The smooth outlines indicate that this pert of
the circulation is non~-turbulent streamline motion and thet the various
"saucers" sre the result of varistions in moisture content in the
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atmospheric layers parteking in the motion upward through the middle of”
the vortex ring. It mey be assumed that the rapid lateral extension of
the initial stem is zn index of the rate of entrainment of outside s&ir
into the vortex ring systen; if so, the rate must be meny orders of mag-
nitude greater than thet in any rrevious detonation. At the point where
the stem joined the head severzl large skirts formed toward the end of
the zscent, Their presence suggested e highly satureted atmosrheric
layer =t sbout 30,000 feet. ’

11. 1In contrast to the broad ster. the hesd remzined turbtulent. It
ftil) presented a cumiliform ctructurs at H rlus 45 minutes. By thie
1ime however, parts of it were being transformed into altocumulus and
other rarts (st the same level but on ithe oprosi®e side of this cloud)
into cirrus. After compsrins notes with cther observers, I am convinced
thet the mushroom cloud remzined below the tropopause throuchout the
period of its expansion and thereafter, This is not to say thet the en-
tire cloud was limited by the trororause but only the grest bulk of it,
conesicting largely of condensetion in entreined air, condensed steam from
the ses surfece and corel and other debris from the destroyed islands
wes so limited, There is indirect evidence that the initial central tur-
bulent piller rierced the tropopruse =t sbout H plue 3 minutes but ite fur-
ther zscent would be hidden by the grest lsteral development of the vor-
tex ring (mushroom cloud). This exrznsion seemed 10 be syrmetricel and
very repid in its initizl steges but begen to diminish sensibly by H plas
1C minutes. By H rlus 15 minutes it had in ell appearances ce:tsed and
tze nushroom cloud at that time w's €5 miles in diemeter. In direct sun-
lirht it wze of a cresmy white color but the shadows were intense orange.
The first evidence of precipitation from the mushroom cloud occurred at
% plus € minutes, Dark treils were seen descending from it in the vicin-
ity of the stem. I suggest that these trails consisted largely of mud
and rain. The first rezinbow was seen below the top and to the left of the,
ster =2t H plus 7 minutes end rainbows were seen in verious positions under
the cloud as the ship maneuvered between H plus 30 and H plus 45 minutes.

12. ifter H plus 15 minutes, the intrinsic cloud motions having
virtually ceased, the whole structure began to gove end to be deformed
T the winds near EFniwetok. TUp to that time, however, il can be considered
10 be independent of the wind, the explosion having set up ites own local
sy=netrical cireulation over en area at least 65 miles in diameter. The
mushroom cloud during the reriod of deformstion was transformed inte &
dence sheet of zltostrstus toppe: by cirrus, Meny curulus shower clouds
formed beneath it, penetr:ting it in rleces; rein a2lso continued to fall
fror the sltostretus but mueh of it wis in the form of virga., The de-
‘erioreticn of the locel w::iher vrevented useful observetion of the cloud

I

tfter H plus 1 hour 30 minutes. -
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13. At sunset, the westher heving improved considerzbly, opportunity
arcin occurred of observing distent and high perts of the cloud, The sky
color from 1C to 25 minutes after sunset was extraordinarily brillient.
lowr in the west there appecred & chevron-sheped, brilliently illumineted
tenuous cloud which I suspect, since it was higher than nctural cirrus in
*he vicinity, ley in the strztosrhere. The tentative suggection may be
naGe thet it was derived from e narrow filament that pierced the troporeuse
et ¥ rlus 3 minutes. Its rorizion in the west suggests thzat it moved with
the stratosrheric winds betweern €C,C0C and 80,C0Qafeet. ’

1., I have sumerized *he crude ovbservations recorded here in the
fcrr of sketches (Appendix II). A couperison is also mede with & con-~
ventionsl former explosion with the intention of emphasizing that from
the ~wophysical roint of view lIIKY belengs to a different order of events
Iroe those rreviously studic’ in this region and in Nevada.,

L L%

C. E. FALMER

Frofessor of Geophysics hat
Institute of Georhysics
University of Celifornia
DISTRIBUTICH:

1 Commender Task Force 132

1 Dr. Graves

1 Comuander fzte

- Lt. Col. Girerdo
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ATFIRDIX 1

USS ESTES

ERIWETOK, MARSHALL IS

1 November 1952

. F

Latest Winds &loft Taken on Eniwetok at 0100 Loecal (1300Z)

ALTITUDE

Surface

1,000
2,000
3,000
e
6,000
,000
,000
9,000
10,000
12,000
14,000
16,000
18,000
20,000
25,000

30,000

35,000
40,000
45,000
50,000
55,000
0,000
65,000
70,000
75,000
80,000
85,000
9C,000

ft
ft
ft
ft
ft
ft
Tt
ft
ft
Tt
ft
£t
ft
't
ft
ft

ft

DEGREES KNWOTS  PRESSURE

110
110
110
110
120
120
130
130
130
130
130
130
19
0
160
160
250

240

240
250
330
350
040
070
070
080
200
080
100
090

12 1000 nb

13 650 nb

17 733 wb
14 700 mb

10 633

10 00 nmb

17 2@5
400 b

24 358
300 nb

1 200 nmb
1 150 mb
1l 117

DEW
TEi.P  POINT
2508 2308
18.8 17.2
11.8 10,2
9.5 742
6'5 108
6.2  -8.8
«1d.2 »-26,8
"1607‘ M
~24,0™
-2907 M
'4'8.5 M
"61.02 - Li
-71.0 I
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ALTITUDE
280 ft

4,930 ft

10,330 1t

16,270 £t
24,890 ft
31,790 ft
40,910.1t

.46,950 Tt
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31-14002
01-0200L

31-15002
01-0300L

31~16002Z
01-0400L

31-17002
01-0500L

31-18002
01-0600L

31-19002 { g} 7/10 Cu
01-0700L ~.“ 1007.0 LB

~qenmn—

"¢
EXIWETOK . ‘
£h
gg‘,3/1o Cu 1700 ft =1/10 Ac 10 ¢i 35,000 ft
.2/ 10 niles 1006.0 MB  840/78° WR10°/10 Kts
5N 5/10 Cu 1700 ft 1/10 4c 9,000 £t 10 mile
.611007.5 LB 820/75°  11009/12 Kts RWV W* e
/ : -
/2 3/10 Cu 1700 £t 2/10 Ci 35,000 ft # 10 wuiles -
4 11007.1 1B 820/740 090°/12 Kts® OCHL  LTGIC
¥
-~ 7/10 Cu 1600 £t 11 liiles  1007.3 iB  820/74°
.7 1090°9/9 Kts OCNL  LTGIC ?
5\ 7/10 Cu 1600 £t 11 liles  1007.3 HB  820/75%,,
. 110 /9 Kts  RWV ALL QUaDS OCKL LTGIC i
) 1600 £t 1/10 4s 10,000 £t 10 liles
§40/770  1109/11 Kts L. 4. W%

31-19132 1600 @ 10,000 @ 36,000 (D10 miles 110013 wts
01-07132Z ‘o
31-19182 1600 10,000 (ZZ>36,ooo(ﬂDlo miles  1109/13 Kts
01-0718L ‘ &5/77 Dnclran NN W

j-1930z 1600 (1) 10,000 @ 36,000 108giles  110°/13 Kts
01-0730L i y (JYOS POOY NW YHoulNE

31-1945Z 1600 (]:)10,000 (]1>3é,ooo(ﬂ>1o piles  1109/15.Kts
01-0745L Nueleaw Al VW oo E*
31-20002 5 5/10 Cu_ 1600 £t 1/10 hs 10,000 £t "2/10 ci ek s
2175800% 18 - 36,000 £t 10 wiles  1006.6 iB’  839/779° 1106/15°% U
31-2030% 1600 CD 10,000 CD 30,000{J]D 10 niles 110930 Kts
01-0C3CL Nl hds el tM-J/) :
31-21002 ¢ g ) 3/10 Cu_ 1600 £t 2/10 4s 10,000 £t = 3/10 Cs ¢
81-0000L “©+ 25,000 £t = 10 miles  1009.0 iB  84°/76° ~110°/10 e{JQ ,
31-2200Z (g +3/10 Cu 1600 ft 2/10 ks 10,000 ft  3/10 Cs

£1-1000L 25,000 £t 10 miles  1009.8 LB = 85°/77° “0900/20 Kts
31-2300Z /g 1/10 Cu 1600 £t  7/10 s 10,000 £t  1/10 Cs

31-1300L \ 9 120,000 £t = 9 miles  1006.0 iB = ©50/76° ~090°/13 ‘Kbs
01-00002 4/10 Cu 1600 £t 2/10 &s 10,000 ft  3/10 Cs

01-12C0L “§ 8507770 ~0900/13 Kts

40,000 ft 9 niles 1009.1 xi
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31-1400Z  4/C Cu 2000 ft 10 wmiles 1007.2 B *820/750 090y10. Kt
01-0200L . T
o S
f-— L Y :
31-1500Z 4/ Cu 2000 ft 10 :iles 100645 B 82°/75° 096°/5. Lt
51~0300L s

g t
31-1600Z 6/8 Cu 2000 £t 7/8 CI # CS 10 piles  DSHT-LTG
01-0400L  1006.2 LB 820/750  0909/5 Lits

A
31-1700Z 2/8 Cu 2000 ft 4/8 Ci # CS 10 niles  1006.5 LB

01-0500L  820/750  040°/5Lts s

A to YA
31-1800Z 2/8 Cu 2000 £t ashe  7/8 CikL 10 niles
01-0600L  1006,5 1B - 81°/75°  060°/10 Kt
[ 4
A Ko ‘
31-1900Z 2/8 Cu 1000 ft Ac 8/8 Cs 10 niles (RW in sight)
01-0700L  1007.4 1B  829/75° 040°/10 Kts .
* ¥ re Y ;=
31-20002 L S
C1-00001  RSPORT .ISSILG . v
Iy ‘ . b *
o s, — ’

[
1-2100Z2 3/8 Cu 1500 ft  Ashc - 8/8 Cs 10 niles :
1-0900L  1008,7 iB  820/770  1000/10 Kts - slwwucfuMJrA’ﬂfr
A ko
31-2200Z 2/8 Cu 1500 ft 8/8 asiac 10 niles  1009,1 IB
01-1000L  849/77°  050°/9 Lts . ,
L *
s o (¢
31-2300Zz  5/8 cu 1500 £t 8/0 Ashc .10-§£%es 1006,7 LB
01~-1100L  85%9/77°  1209/9 Kts ’

3
C

A b %
01-000CZ 5/8 Cu 1500 ft 8/8 4shc 10 niles 1008,5 iB
01-1200L  859/75°  130°/9 Its . .. .

, - s

" “‘n: J‘»’
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SITIIDIX LT

1IEE Schqn)atic
Conventional
Weapon
e e e e e i e e -2 = ==~ Tropopause
Firedell S "
T - ﬂ - Tor
9 ‘* F)
rales -

(o i\_
Pers=-Golwin /
¥ plue 2 ninutes e N
o
“‘F” ! mile

e AU ) :
Ao (\NNJ N o P ,‘;‘-g— 23 ~Tropopeuse

TreSrend. LS Mh"ﬂhﬁ”k'mm*'n%* 2"

v . T
A plus 12 _minutes e AN ST A
L "6 ml )
mMules J

65 miles
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