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FOREWORD 

Classified material has been removed in order to make the information 
available on an unclassified, open publication basis, to any interested 
par ties. The effort to declassify this report has been accomplished 
specifically to support the Department of Defense Nuclear Test Personnel 
Review (NTPR) Program. The objective is to facilitate studies of the low 
levels of radiation received by some individuals during the atmospheric 
nuclear test program by making as much information as possible available to 
all interested parties. 

The material which has been deleted is either currently classified as 
Restricted Data or Formerly Restricted Data under the provisions of the Atomic 
Energy Act of 1954 (as amended) , or is National Security Information, or has 
been determined to be critical military information which’could reveal system 
or equipment vulnerabilities and is , therefore, not appropriate for open * b 
publication. 

The Defense Nuclear Agency (DNA) believes that though all classified 
material has been deleted, the report accurately portrays the contents of the 
or iginal. DNA also believes that the deleted material is of little or no 
significance to studies into the amounts, or types , of radiation received by 
any individuals during the atmospheric nuclear test program. 
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: .:‘- -The objective of Task Unit 9 wu to record aa film, both atill aad mottaa p&hare, the 
-- octivitior connected with certain eventa aad program8 of Opemtioa x0y; thb documentation me. 

to serve m a basis for: 
1, A p&togre.phlc record for hiatortcal plrpowr. 
2 A motion-picture report by the Commaader, Jotat Task Force 132 to tbo Joint Chlefir of 

Staff and to the Atomlc Eaergy Commla8loa, depicting the scope and conduct of Gperation Ivy. 
2. Still and motloa-picture pbtograplv for speci8l scieatiiic report& 
4. Ph&gxwhy for future tralahq and tech&al service& 
5. Special photography aa aaatgned by Cornmauler, Task Group 122.1, ad Commander, 

J&t Taat Force 132. 
In ordor.to obtah the foregolag objective, a photogra&ic unit, known aa Task Unit 9. wu 

orwised to operate directly under the Scientifli Tut Groap, 132.1. ThU unit accomplished the 
neceeaary field phobv@v aad, at the tlmo this report was~ittee, was dill in the process al 
edttiag thi8 foot8ge at Laokout bfumtab Laboratory to form a completed miiloa-picture record. 
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PREFACE - 
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‘._. .-._ _ .,- _ - -_c - .‘I 
,- L _ -’ 2.’ _.. _- :, ‘Z __ -__-- i- *‘ - -_.- 

Thlr rwrC h U.u flnrJ rummptloa d thi &t&was d’Tprk Unit 9 Ln obyag t& do& 
mont=y pbotoqr* bwx oporatioo Ivy, ~ 

It ls latendod to replrca the prelIm&~ report of Task Unit 9 aubmlttod to tha Commaadu,_ 
T-k Grow 13t.L on 3 December 1959: 

__ 
a. 

- 

- . 
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CHAPTER 1 .- - 
.- 

- 

REPORT OF OPERATIONS-ZONE 

1.1 ACTTVATION OF UNTI’ 

; 

OF INTERIOR: PHASE 

Following prellmlnvp conferences between members of Joint Task Force (JTF) 132, 
Headquarters U. S. Air Force, Task Group (TG) 132.1, and Lookout Mountain Laboratory, Task 
Unit 9 (TU 9) vms activated by General Orders No. 3, Headqusrters Task Group (HTG) 132.1, 
LOS Alamo8, N. hf., on 22 January 1952 pursuant to authority of Section 1, General Orders No. 
1, Headquarter$, JTF 132 dated 2 January 1952. 

I 

1.1.1 Objectives . 

Complete documentPry motion-picture and still coverage of Operstion Ivy was required 
and obtained to produce a scientific historical documentary motion picture of Operation Ivy that 
would summsrize the record of the operation and would not be limited by security clsssifica- .. 
tion. This film will not be required to contain Top Secret Restricted Data. Such data will 
be included, however, if deemed necessary to portray the history of the operation. In the event 
thst this film is Top Secret, only three prints will be made, with distribution as follows:- 
AEC, Washington, D. C.; Chid, AFSWP, Washington, D. C.; and AEC, Los Akmos, N. AL 

In the event that the film being produced is given a final security classification of Top’ 
Secret, it will be reedited to produce a film with a lower security classification so that it. 
msy be shown to lsrger audiences. To produce this version, all Top Secret sequences wtll be. 
removed to mske the classificstlon no higher than Secret. Seven copies of this reedited version 
will be msde and distributed as follows: JTF 132, Washington, D. C.; AEC, Washington, D. C.; 
Chief of Stsff, Army: Chief, Naval Operations; Chief of Staff, USAF; Chief, AFSWP, Washington, 
D. C.; yld AEc, Los Almaor, N. M. 

Complete still coverage of Operation Ivy, including photographs for historical purposes, 
was required of the various Task Units and Task Groups. 

All film exposed on Operation Ivy is to be catalogued and indexcd Cataloguing will be ac- 
compllshed utilizing the microfilm process, with one copy of the find catalog to be distributed 
to AEC, Los Alamoe, N. I&, and one copy to AFSWP, Washington, D. C. AFSWP is to be the 
coordinating authority for additional prints of any stock footage shown in the catalog thst are 
required by DeInrtment of Defense agencies 

No restrictions hsve been imposed on the length of the documentary film; however, approx- 
imstely 60 min running time is desirable. The film is to document OperaUoa Ivy, the problema 
encountered and the solutions to these problems. 

1.1.2 Personnel 

(a) Procurement. Personnel for TU 9 wss for the mod pPrt drawn from the U. 9. Air 
Force, Lookout Mountsin Laboratory. This group consisted of 8 officers, 6 airmen, and 13 
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cia permanently ~dgned to Lookout Mountnin Laboratory but detatled to TU Q for the 

du+tO” d Gperauoe Ivy.. 
in ords_b qplembnt tht4 group, TV 2 rwedad TG 132.1 to initiate b request to JTI : 

complement of 18 perrau; this group wu to po88eere appropriate 
d to be phyaicaUY qUlifi8d for overeeu-duty Irrignment. 

_. :- *_*T&. 
ed, 10 were lort to TU 0 for ?a following reasons: 

Phyricllly unqu8lUied 2 __: .?. _ - _ . ..: 
_: ._.. :-.., -_ Proferrionally unquaiifi~~ 1 

.-. . ; - A -. Innrtiident time remaining io current 1 
_ . 

enlirtment to allow overreu urignment 2 
Clearance deniai8 - - - tr 

2 ..’ 
_ CleMnce not initiatbd in time to tns 

,- _ .-.. completed prior to a88ignment to 
operational duty 3. . 

ThOrdOrO 10 staff member8 of Lookout M~Ountain LabOratOry were dot&cd from 888ign- 
mOnt8 on Other project8 to replace these 10 P8OPh Thl8 occa8ioned a sariour hpndiclp to the 
fulfillment of other project8 previously committed by Lookout Mountain L8borator); 

(b) Radiation Physical Examinations. Lookout Mountain Uboratory haa no medical facili- 
tier; therefore the required radiation phydcal examination8 were obt8ined for all personnel, 
militzuy and civilian, through the COOPOratiOn of the director d the Atomic Energy Project at 
the University of Californi3 Lo8 Angeler, uring the medical facilitiw of that organization. 

(c) Orgmdzatio~~. Since TU 9 wa8 to operat8 from mo bawr in the Forward Area, Kwaja- 
loin 8nd Eniwetok, it wa8 organized a8 illustrated in the organizatioaal chart (Fig. 1.1). 

- 1.2 PHoTGGlUP?xItrAfRClUFr 

1.2.1 procurement 

Three C-54 aircraft were 888igned t0 TU 9 from the MilitVp Air R~uport SOrViC8 (MATS) 
for u8e during the operation. 

One RB-50 aircraft ~88 a88igned from the Strategic Air Command (SAC), and a replace- 
ment wa8 obtained following the destruction by fire on Eniwetok of the original aircraft (Sec. 
2.2.7). 

1.2.2 Modifications 

No modification was needed on the RB-SO aircraft. It wa8 nece888ry to modify the C-S4 
aircraft for photographic purpow8 a8 fOllOW8: 

1. A multiple-camera flexible rack ~88 fabricated znd in8t8llOd at the cargo-&or po8ition 
of each !&craft (see Figr. 1.2 to 1.4). Deriqr and fabrication of the8e rack8 were aCCOmpii8hcd 
by the Technical Photographic Servic68 3ecUat at Wright-Pattermn Air Force B88e, Dayton, 
Ohio. 

In8tailUon of the rack8 wa8 accomplitied by the 1500th Maintenulce Group, MATS, Hick- 
un Air Force Bow, Rawaii. In8taUatlon8 08 the C-54’8 which were done at Hickam Air Force 
B88e were m&e zt that location because the three C-54 aircraft were ba8ed there. 

2. A 8lip-rtrealU 8poilar wa8 fabricatti rad btalled at the leading cdg8 of the cargo 
door. TM8 _w nece88ary to reduce wind buffeting d cameras in fli@t when the cargo door 
was remove& Thor work wa8 accompllrhed by thr 15OOtb bfaintenulce Group, MATS, at Hkk- 
amm 

3. In8talMion 8nd wiring of a llO-volt auxiliw power 8ource wa8 nece888ry. Thhin- 

volved the in8taUation d special generator equipment and wa8 done by the lSOOtb Maint8n8nce 
Group, MATS, at Hickam. 

18 
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Fig. l-l-_TU 9 orgrnlutlonal chart. 
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Fig 1.3-mulble ncb for motloo-plctura c8mm88 lnrolled la c-64 p&*phlc 8lrcmfc 

a1 ‘. _: _. 



c - __ _- _ -- - - 
- 

a2 __ 



C 3pui8l communicatioaw OqUQnmat was tnstalled at th cargo-door port- to w 
fiw jukboxa and earphonea aad om aUcrophoao outlet This equipmeat was mtaud b tar;: 

_“_ lSo@K M8W+aa~G~bfATSj at Hi-. 
--. 

‘_ --_ ‘- _ - - . . . . ~“‘- ‘__.. i 
7 :. - 

.g_m& pocky d _oa -&*&.&Li p&;f&-~&&i~-& for,r_ 

,. fiw 
.:. . 

‘--ii c8p8W d ruppQfo#. loo pomilt .ixygmE to plwtographfc-ctm mrmkr8 &- 
th*c- ’ 

!!i!F 
$8ma(r~ 1.5). Thi8 equipment l& hbrlcatad and hutalled by the lSOOt?iy~~ 

: MAa -GroupslyATs,&mM, ~ :. “_. : . . . ‘-1.. 1: .; ” _ : 
- Vi;. F8tkicaWe mad fa8t8llaUm aC aa l ktrfcal povier-dkrib&~ ind rignal pnel (pi6 1: 

_I 1.6) to eupgly vuiou8 typo8 of power to camor in the rack8 were neceeeary_ F8briutloo w 

~-~compli8hadrtLoohmtMouat8inL;rbor8to~, aed 
._ neac.Group, mTs;$ Eichm, 

p* pudrb--lsooLh-~ 

. . : ., 
; . . . ‘= -.-.. _.I . .?A 

--_ ‘._ : -._ T_Y_ . . 
-, 7’. ,y, _z- :$ _, _ .j; --Cz- 

-: _ 
=,.-1;xs_ p&)toqnpbic FU&Cre& - -?- 

- . .._I- _.’ .._ __>i -t;’ ,-_ -. -. ..- 
-. .A :- -+;y_l__ ._ .*_ .2 .I’_ __- fQ : _;-.:._; *: 1 - _y+. 

Photqraphfc-crew member8~iere rolected from member8 of TV 9; 21 deter&ed by tM- 
experience and rkllla of each pets Appropriati groud m +u’glveu at Laokmt Mouu- 
WJI Lmbor8tory. 

. 
. : . _- 

meaty-two peraoolu were selected for &la duty. Included were four complete crew6 for_, 
C-S4 aircraft (one for reserve) and additional personnel to man cameras in the_=50 an& ,_ _ _ 
other aircraft where poeitioar could be made avatlabk_ _ i 

The neceuity for requeeting flight status for Idditioaai crew -membk over andabove that 
lmmedlate need wu amply juetlfled during Operation Ivy. During the aeri8l phatogra@y at _ 
Mike Day, the crew members of the crater-eurvey aircraft received 1eveL d radi&iop er- 
posure which precluded their flying on King Day, of ?t any locatjoa wheie additional rldlatlap ’ ’ 
expowe vu poqrible. c 

. ; 
..__ : - _ - 

. . ..’ -- I 
1.3 LGGIsTIc3 - 

._ _: 1 7. 

.e: I . ._ 

1.3.1 Specialized Equipment 
.’ 

Derign, fabrication, and/or procurement d rpecialked equipment for’uee by TV 0 wae e. 
important aepect of the preoperational phaee. _ 

1. Caelagr for six remotely operated camerw were derigned by Lookout Mountnfn W 
ratory aad frbricated by local commercial facilitldr Proof twtlng of there coring6 1111) 
carried out h the Nevada experimeate lo M8y and Juae 1912, and hued upoa maul& of the88 
teats cert8tn modtficatioru al the c88iag8 were lncorpor8ted for uw oa Operatlou Kvy. Thr: 
derign aad coafiguratioa d thew casiags were u illwtrated in Fig. 1.7. ‘. 

2. Special camera boomr were desimed by Lookout Mountain Laborataey for hetalhtlat 
on weapon6 curler8 in order to facilitate operatioru in the field. Theu were fabricated by 
local commercial facilittee. Thq were Invaluable equipment for case d rapid portability aad 
for obtaining cerWa photqraphii dfectr The design was as Illustrated ia Fig. 1.8, Plcturm 
of the camen boom la use are &own La Flge. 1.9 and 1.10. 

3. Special-purpose radio equipmat for in#WlaUoa in vehicle8 and for l&ad-to-ieland 
communicatioa ru requedsd euly la the operation, After clearance by the JT? commuaia- 
tioae oUcer, dx Mstorole redioe plea oae tue rtatioa were procured from fun& alIottti to 
TU 9 for epeci8Eud equipme* The bulr for gratlqg approval for uw d thie equipmeat by 
TUOru~dnceTUO~a~drpermra~orgurizrrUoo,~chcguip~couldk~ 
u8ed exp0rimeatai.l~ oa Oper8Uoa Ivy u& if acceptable ii performance, would caaW to k- 
usodbyLookoutMounWa Laborrto~ In future operatloas and oa any Nevada testa. ’ 

4. Four weqoae curlerr were procured from the Departmeat of the Army and coaterted 
to epecial-purpow camera vehicler by lnetalll~ the camera boom dercrlbed earlier. 

5. One adminietrative-office trailer was reauvated aad air-conditioned by the 821ad Air 
Force 3peclaUzed Dep~.& M8ywood, Calif. On0 equipment trailer VPI renovated by the ee.mr. 
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. uai$ aad both trailmm, loaded with watw-lift camera equipment, wore dhpatched to the For- 
rud&ea in Wptomber 1952. 

. . - . . ,. 
1.3.2’- Mar.*-<.:’ :- 

-. x - 
- _ -. . . : 

Air- and alift amvsment d equipment aad personnel to and from the operation8 rite 
waaaa aham in&&l.1 and 1.2, i . 

.T - 

Tab10 l.f--AIR- AND WATER-LXFT MOVEMENT OF EQUIPMENT 
TOANDFROMOPERATION9ITE.~ _ 

Movement Pounda; Toru Cube- 

9 September to 15 

Nr (Project 3.7) 5,788 2.9 
Watrr (Project 3.7) 12,804 6;) 
Nr (TV 0) 5,391 2.2 
Water (TU 9) 18,187 9.0. 

Total8 42,lSO 21.0 

25 November to 1 December 

1,870 
11,640 

13,519- 

1,139 
6,747 

7,886 

268 
390 
473 

4,012 

5,633 

Return from operation 
rib to Lookout Mt. Lab.: 

Nr 
Water 

Totala 

7,500 3.8 397 
112,293 56.0 13,889 

119,793 59.8 13,286 

1.4 BUDGET 

The approved bu&et, broken down in the following tabulation, amounted to a totll al 
$142,100. 

01 Civil overtime $ 11,220 
02 Temporary duty 23,880 
03 Freight and exprerr l,ooO 
07 Coatractual service8 50,000 
08 Arterial and supplies 46,060 
09 Equipment 10,000 

Total $142,100 
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Tab10 l.Z--AIR- AND WATER-LIFT MOVEMENT OF PER3OlWEL - 

TO AND FROM FORWARD AREA’ 

Datei-- Officer* - Airmen ClVilhM 

r- 
: wed for Forward Are& 

.-- - _ 
a1 Ilfar_+~. 

25 July 3 _ 
31 July 1 1 

- 29 A*- 
3sept.. a 3 
8 Sop& 7 6 
9Sept, 1 

15 Sept. 1 
17 se* 
23 Sept. 1 
27 Sept. 
1Oc+ 1 

10 Oct. 
13 OCL 
17 Oct. 
18 Oct. 1 
24Oct . 

Returnid’from Forward Area 

8 Apr. 
31 Aug. 1 

2 
I 
L 
1 
1, 
8 

1 
2 

1 

1 . 
1 
1 
1 
1 

2 

‘All movementa were by air. 

1.5 SECURITY 

Date- Officers Airmelx-- clv¶lfaam 

2 OCL. 
ooct; 

13 Get 
25 Oc+ 
29 Oct. 
3x OCL 

1 Nov, 
5 Nov; 
6 Nov. 
8 Nov. 

10 Nov. 
11 Nov. 
I.3 Nov. 
15 Nov. 
17 Nov. 
18 Nov. 
20 Nov. 
21 Nov. 
23 Nov. 
25 NW. 
12 Dec.. 

1 

1 
2 
1 

1: 
s 
2 

1 
1 
2 

2 
1 
1 1 

1 
1 

10 5 , - 
2 1 

1 

Rigid security controle were erhblirhed for the handling of-all film and cladfled mote- 
rfali All film, both rtill aad motion-picture, wae claeeifled and handled ae secret Restricted 
Data prior to cxpoeure. Followkq expoeure, film was classified as either Secret Restricted 
Data or Top Secret Reetricted Data, depending upon the subject matter, and wae then held for 
review by the cksrifhdion dflcer d TG 132.1 for any downgrading. In thir way the film ac- 
countability wau assured and maIntained. 

Special couriers were des@naM for the transport of all eaposed and unexposed film be- 
tween the Zone of Interior and overseas sites. Courier orders for each indtvldual ded6nated 
that the primary duty would be to tmasport this film, thereby ensuring prompt and secure de- 

livery of the material 

1.6 OPERATIONS DURING THI ZONE OF INTERIOR PHASE 

1.6.1 Script 

The complete firrt draft of the documentary motion-picture script was prepued dur!ng 
the period 1 February 1952 to 31 July 1952. The script wae coordinated with all appropriate 
agenciee, mch ae the rtlti of JTF 132, Atomic Energy Commireion, TG 132.1, and TC 13t4, 
to ensure technical accuracy and treatment euitabiky. 
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1.&S- ma. d Illtarior pMopaphy- 

P!iomc trek were dispatched frdm Lookout AAouAia Laborato~ oe 10 July 1952 _ 
md 2sJulJ 195z for puoow of pbotogroohinq certain phase* d the crpoganica and mremblr.- 
work** Al8mW as called for fq_the 8cripL - :. 

wJul~l952 additional cryogenics scenee were photographed at the Nat&l Bureau & 

; &ad=+?m enicr plant at Boulder. Colo. (MU Fig, 1.11). 
_ OnI2 July la52 photographa of tha trial urembly at Buffalo, N. Y., werm obtained. 

’ _-_ . 
1.6.Z $&eG 3.7 - 

-. r._ ;, 
Oi 7 M8r lQ5t Project 3.7 a08 assigned to TU 9 by AFSWP through Uii~Afr Force Re- 

seucll aad Development Co mmand. The purporee ad this project were (1) to locate ground zero 
of Mike Detonatioa through back triangulation (data to be obtained through aeria1, vertical, still 
photography) and (2) to determine the depth and width of the crater, the height of crater lipr, 
and the depth af debrir fallback in the crater. The requirement for the mcoad phase of the 
project w8e later caaceled 

In coajumtlon with the aerial photography of project 3.7, TU 9 wae wigned to obtain 
aerial photographs of Eniwetok and Bikini atollr for the engineering staff ab TG 132.1. There 
photographr were for the purpore of prepPrfng photomoeaics from which accurate, up-to-date 
charu of theee atollr could be prepared. 

A fund d $35,000 was allotted to TU 9 for the accomplirhment ai this project, of which all 
hut $10,000 w88 mabrequently refund 

This projkct is the subject of a separate report now in prepuatioa 
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CBAPTER2_ -. ,- ._ _ . 
‘ . 

REPORT. OF OPERATION~--~VER~EAS PHASE 

2.1 ORGANIZATIONAL SETUP 

The organization was a8 outlined in the TU 9 erganizationai chart shown in Fig. 1.1. In the 
early php1e of operation the Eniwetok unit comprised a total of 30 pereons: 8 offlcem, 11 air- 
men, and 11 civilians. Of thir total, one crew, conaiuUng of one officer, one civilian, and throw 
airmen, waadiepatched to the Mike Shot area for full-tlmo duty to document the Mike amembly 
progrerr in that are& , * 

Administrative, operational, and living space at Eniretok were provided lzy TG 132.1. 
The Ewajalein uni! qomprired a total of six permu: two officer& three airmen, and one 

ci~IUaa. Operational and camera-repair spue WY provided by TG 132.4. Camera-etorage 
and adminietrative epace was provided by TU 9 through the utilization of epecial-purpore 
trailers 

By Y-3 day all personnel of TU 9 on Eniwetok were evacuated and dietrlbuted Y rbown tn 
Table 2.1. 

Table 2.1-EVACUATXON OF TU 9 PERSON?G’L FROM ENWETOK FOR WlcE DAY 

No. persons Date Bue Amignment 

6 M-2 USB Curtl8~ 

3 M-l USS Rmdova 

1 M-3 USS Edea 

1 M-3 USB BellQva 

Proceed to EwajaLeiIl M+l day 

InetaUaUon-recorerp team for remote 
camerar; recovery to be made Y soon a8 
cleared by the Radiological Safety Group 

Return to Eniwetok for airlift to Zone of 
Interior 

1 M-3 USSshpnk; 

14 M-3 Kwaj aieln 

6 M-10 Kwajaleia 

Pmceed to Kwajalein 

Air crew members to pattlcipate in M-3 
drerr reheumal, then to proceed to buo 
It Kmjalein 

Sound crew 
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3.2 OPBRiTlONu PROCEDURE8 . r 
I -.. 

2.Z~. _~orderrl- _ -- : 
. . ..-‘ Se 

. . : *m . -_- 
for eecb‘ecene of the qpoved script war accompUrhed according to am&: 
2.1) prepued by the Operatloas Section of TtJ 0. After completloa of the _ 

yrignd &&raphf, work orderr and completed captfoa heeta (Fig. 2.2) were returned,. - - 
md &~fmm theSO were eBt8red 011 a master control board, when up-to-date daily Droqreea 
could be note& Captioa rheete wera thaw foraprded with exposed film to. aid in the catzloguing 
proces.- .-- . 

PIgums 2.2 to 210 show cmnars crews and iadiridual photographer8 executing P~~OUC 
uri@lIUOB~..- 

i&P Security Control _- 

Security of film and clvslfied documenta was tightly controlled. Film was recured in a 
10&d refrigented film-storage tniler vault supplied by TU 9. From here it was logged fn 
and out by the security officer by the use 02 inventory registers and receipt systems. Docu- 
manta were secured in &combination SlfeS and controlled in the saaxe manner* 

2.2.3 Film Frocereing 

No great amount of film ma required to be processed in the Forward Arar That film 
which was processed - handled u follows: 

1. Aerial. still fiim amounting to IO roll8 was procerred zad printed ia the photographic. 
laboratory aboard.the U3S Eeter. 

2. Ground atiU photographs amounting to approtiately 800 negativea wera processed. aad- 
printed in the TlJ 8 photographic laboratory on Parry Island. 

3. Certlin motion-picture test film and remotely operated camera film from shot daycwere 

proceorred in the mobile procesring laboratory of Ewrtoa, Germeshausen h Grier, Inc. 
(EG&G). 

4. AeriaI moeatc film of Eniwetok and Bikini was processed and printed ln the Navy 
photogtrphic laboratory on Kwnjalein, with the aasirtance of Naval persoonnel theru. 

2.2.4 Communicatioas 

Communication between unite la the field and TU 9 Headquarters on Parry bland warn 

accomplished through the use of commercial type VEF radio equipment. Mobile unite were 
mounted in each of four camera trucks, and one base stat10~ wae installed at Headquarters. 
The assigned frequency was 49.5 bfc. 

This sy8tem of communication during the operation proved invaluable In that up-to-the- 
minute information was available at all timee uld complete control of mobile crews in the 
field could be maintained. 

2.2.5 Remote Camera Installatba aad Recovery 

A .speciaI crew of three mea ru rst.abUrhed for the purpose of installing aad recovering 
film aad equipment (Figs. 2.11 aad 2.12) from the six remote camera stations (Fig. 2.13) used 
OB Mlltr Day aad from the three #tWau used oa Klag Day (Fig. 2.14). 

For Mikr aad Ktag detoaatiolu these came- were installed Y follows: 
Stafioa 390.01, Engebi: One 16.mm camera was pointed at the north and west rider of th+ 

multi8tory building on Engcbt Thts camera, triggered b$ a photocell and loaded with a special 
paachroaWic film, emuMao type 918, operated succerefully oa both the bUke and the Klq 
test8. 
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Fig. 2.14 -Lixadoa of auto-remote camera rudoas fa King Day. 

. . - 

_ rr. -’ - 

-. 

._ -_ 

-_ - 

. . . 
_. 



i Id-am c8mei pointed ti the dock 00 Ehratt aad abo coverlag: 
ImtocrU sad wae hded with qeciai paacbromrtic mm, emul- 

rioo w els;r-iopemtid auccerefullf 00 the M1Le ted. Thtr camerr etatioa m removed. 
..rorthem@e= .--. ;- T 

satioa 3QW4, Jlphns One Id-mm camera wu pointed rt the burst, ehoomg through the’ 
_ tm on Japta~ Thin cawra ma ttfgg0-d b~ I phtocdl and wu loubd rfth Eastmu color - 
.- *~~_.Lf~to~~oabotb~MLLomd~ltlng~~ 

8tation 390.06, Eahatok On. type K-M aircraft c8m.m wana point& at the burti from the 
fmth tip of Entwetok TM caaw8, triggmed by a photacrK md load *th ELkchro~18 fu.112, 

failod to oper;rtC 00 tha Mike t00L TM8 iartaUU00 rU removed for the K3ag test. 

Satloa 390.08, Eaircrtolt: One 16mm camalp wae pointed 1L the be8ch club aad the burrt 
It vu tr4ggered by a photocell and m loaded with Eaetmaa color n-ye. Thie camera did 
not operate on the Mike teat aad was removed for the King tort 

2.26 Aerial Practice hlirrionr 

C-54 practfce xnimionr for Mike were held on 14 md 18 October. Xammuch u a muaber of 
flfght-crew pereomel.werr on Eaiwetok, the C-W’r landed there oo the drerr-reheusal mir- 
8100 of 18 October.to pick up them craw members. Laadlnge were made after the rnbeioo to 
drop t&m crew membpg off before the lircraft retumbd to hue at Kmjaleia The 18 October 
mimion was cut rtmti by engine trouble in the M-50. 

&nilar practice mirriofu were flown for King 087, rlth u crefl deprtfn( L)om, md 
retuning to, K~ajaleia. 

, , 

2.2.7 ti-50 Mopping bna8iOM 

Oa the ifret mapping miseion, flown on 20 October, approrimately 50 pr cent of the low 
aitmde morric coverago of Eatwok VOI obtained. In additioo, low-altitude vemcrl coverage 
of the Mike ate wae obtain& 

00 22 October all aerisl-morrtc photography of Eaiweto&, plus low-altitude oblique cover- 
aga of the Mike Ifto, was completed. However, Thea film wa.a dodroyed in a fire which reeultmi 
during the landing roll of this aircraft at KairaWt (me Flga 2.15 and 2.10). The e&ire air- 
craft and all film were completely deetroyed. 

One C-54 wae dispatched oo 25 October to rtrboot the low-altitude oblique coverage of the 
buko rite. This au mccerafull~ completed. 

The replacement R&SO arrlted at Kw8jalein oo M-l day but was unable to p~icipate in 
thta operatioo becam. of mechmical difficultiee. 

On 2 November the re@acement RB-50 proceeded to Eaiaetok aad accomplirhed aerial- 
momatc pwoqnphf It thir 8toll It 1500 and 2100 ft. Thu piwography was incomplete, her- 
ever, becaum of mr light coadftiam. Lnr-altitude vertical poet-blaet p&toe of suitable 
wtTofth,yib detonWo0 are8 were obtaiaed oa thfa mirrtoa 

On 0 November thU aircnic flew 8 mimion which resulted in approximately 40 per cad 
compi&ioa of taprwject. 

Oa 20 Novembmr the RB-50 proceeded to Eniwtok aad completed the aeriaLmo88fc p&tog- 
wiry of tha2 area. From here it proceodd ta Bikini aad completed the mnp~ing,miuioo of 
tImt8tolL 

so 
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2.2.2 Rmmtm Cameraa 

Conddo~Mo difficulty in the w&y of in~r&ivo cam0121 VPI emxuatkd with the n- , ’ 
mot. camon ilmtaatioIl8. TM8 was largely attriM&le to the fact th& the p&tocelS trlggwr- 
tnlm~stur~roYtOp~tdOttr~r~~~~801~~dPTiqth~nieM --- 
proceding zom hour. Bocouw of thi8 the pbotocelh would not t-r unh8 activatd e 

a rh8rp incream la light intensity, which wu tha pr&lctad ligflt-intensity behwlor for Mfkh. 

Euwmr, the 8ctul bdmvior was app8rentl~ not aa predicti TM &lib Ii@ fntmsity wamt 
comp8r8tivol~ rlor in building up; tbsmforo, the pMocollr did not reopod. 

Camera locationa ara indicated in Fig, 2.13. 

2.4 Hm) MY OPERATIONS 

2.4.1 Ami& 

Threa C-94 aircraft proceded from Kwajaleia aad orbited the target area until detonatloa- 
Mmo. Stattom mro at 10,000, 12,000, and 14,000 ft. reqectivelp, at a slant ~0: 15 nautical 
mflea (sea Fig. 2.19). 

The RB-SO aircdt proceeded from Kwajaloin and orbited the target area at 22,000 ft and 
30 nauticbr mile8 #l&t v. R wu posltionod 10 Y to be heading into the blast at zero hour 
in order that the photogrqher in the noao could bring camoru to bear on the detonation (mo 
Fig. 2.20). WeaUnr conditionr d zero hour wore good, and excellent photognphic comrw of 
all pb~~# of tha OX&WIO~ were obtained. Total footage ti camo~ mnltunctioa data were 
YnotedinT8ble2.3. 

Camma placement li C-51 aircraft wa8 a8 rlmm in F@ 2.18. 

2.43: Remote cmmtu . 

An &Waml airbonn camon vu lnstallod in tha bomb tay of the drop B-26 for recording 
the bomb drop. Tbia camra failed to fimcuoa, prommabl~ bocaure of the lor t8mpmUu.m a& 
Uw bombing 8ltituck in the unpreuurlmd bomb ky. 

mgR;nmota Inbrllntlon8 won a# n&ed in Fw 2.14. 
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AFTER SHOCK-’ -. -- 
WAVE HAS PASSED 

- . 

-CAMERA POSITION- 

NOSE OF AIRCRAFT 

. 
POINT’ 

- ---. 
.z ._ 

HEAD AT . 

POINT ZERO 
BETWEEN 
H-3 MIN 

AND - 
H-2 MIN 

Fig. 2.20 -R&SO photo~phic-rfrcrrh fllghtpattmsfot King Day. 
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TEW rcopo of the mimion is aomorhat delino*& fn Tab10 3.1, which rh& the amount of 
au typo. of film expowd on opemuon Ivy. 

Tam S.l-TYPES AND AbmuNm 01 FILM ExpogED FOR OPERATION I’W . ’ 
: . 

. * Typo of mm Amount 

lb-mm xc0 (commercial Kodachrome)- 
S&mm blrek and rMk motion picture 
360mm Eastnun &lot motion pictue 
4bybblackaadwhitestilla 
4 by 6 Kutmm color ground still@ 
36.mm rtlU roti 

61,600 it 
16,000 it 
1,ooOft 
1,244 emh 

130 each 
36 rolla 

1,506 each 
400 each 
360 e8cb 
500 e8ch 

Project 3.7 requiremonta wore fully ratlrflad through aerial photogmphm eqmaed on thir 
project. Ib reeultr of this project will be M 8 part of 8 reppprrts report, 
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4.1 ACTIVATION OF THE UNIT 

4.l.t Poraoaaol 

1. The method of supplying Task Group personnel for duty with TU 9 was uasatisflstorf 
inasmuch as only 8 of the 18 individuals requested were actually made avalIable. 

2. Flight-status orders for the aerial photography crew members were uasstisfscto~, 
since sbtus as noncrew members only wss grsated. This was obviously is error isssmuch as 
ths entlrs mbsioo al each aircraft was dependent upon the fuactioss d ths phobgrqhlc crew , . 
members. Flight-stitus orders wsre issued from dlfferedhssdquuters, resulting in Army 

‘persossel obtshtsg ordeis st a different time thsa Al? Force persosnel. 
. _ 3. Fllghbcrer members of the photogro~lc aircraft sbuld be assigned to the sdmisbtra- 

tive control of the Photogiaphlc Usit. 

4.1.2 Equipment 

1. Priorttles estsbllshed for Gperatioa Ivy slmpllfled expeditious procurement of equlp- 

most. 
2. Rsdlo units supplted for mobile aad fixed communlcatloa facilities were at great help, 

and m equipment malfusctloa was encountered. 
3. Camon booms designed aad fabricated under the supervlsioa d Lookout Mountain 

Laboratory were exceptionally useful for mobUo operations and 8pecIal pho@raphlc effects, 
Some mod!.fication d these usits will be secessq to obeln more efflclent utllisatios. 

4. More research Into triggering mechaslsms for remotely operated camat= must be 
done In ardor to !asure a lower rsts d mslfunctloo. 

5. Items of aircraft equipmost, such PI power racks, power supplies, mounts, oxygen 
equipmeat, asd commusicstioss outlets for insWlstion in photographic alrcrsft, should be 
fabricated and installed at Zoss d Interior depot facil1tles under the supervision of the person- 
se1 who will be using the equipment. Whereas lnstaIlation effected at Hlcksm Air Force Base 
wu entirely sstldactory, much cosfusloa asd lost tlme could be avoided by doing this work 
prior to tbs ovsrseas @sss d the operstloa. 

4.1.2 GrgaaissUos 

This oprrstloa was the first la the history d testa In the Forward Ares ls which the Docu- 
men&y Photo Ualt uu assigned directly under the Scientific Task Group. This arrsngement 
wss propossd several times on tb psst tests kmt hecause of various circumstsaces was never 
1ctuaUy carried through. 

It ls th coaclusion of all coacemed thst the documenbry pbotographlc mission for Gper- 
attoa Ivy was accompllshsd with a minimum d ths oprationrl handicaps which have slowed 
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lnaamuc& asthe Photo Ualtru present along rtth otber Task Uaitn at reguh at&moetbqs. 
3. Important poraoluf coat8c~ worn l uily and quickly mob. 

$_,k Tech&al adrice ae to importaat 8crtpL chaagw ma readfly av8llable_. - 
-:. - -. -- .A -2 - .i 

_ - -. ..- _s..- - 
T- 

. .~cz-oPr~Tlo~_ : 
.y_ .- 

I _ _- -- -. .T.. - .< _ .- - L >L_ - : .’ - _ 
: 

4.2.1 Procedureu- 

Oper8tional procedure8 for control of the ground photog~aptry were 8atlsfact&. 
.7 

I ~_ 
_- .- 

. . 
4.2.X Crew Trahlng 

The spstem of crew tralnlng 00 practice mb8lon8 wa8 unuatisf8ctory. Since air-crew 

member8 were also grouad-crew members, thir necerritated bringing all crew member8 in 
from outlying locatbru the night prtor to the mls8Loa. Furthermore; due to the Kwajalein- 
Eaiwdok sepratioa of crew8 SKI aircraft, much confu&a m encountered &I plckulp,delivery 
to brw, etc. - _. . 

. 4.2.2 Control d *i&t 
.- 

. 

Control cd the C-54 artcraft wa8 confu8hg during p8rt8 of the oporatloa. Althouglt W @ :‘.: 
had theoretical controir, there were Instance8 when one or more of the8e alrcr8ft were ueed ‘-. 
for other ml88ton8 cd purely transport nature, thu8 plttlng time on the engine8 lad feopardMng 
their use during photographic air oporation8. Through the cooperation of TG 132.4 this situation 
wa8 mialmiz~, however, continued requerrb for such utillzatloa at photographic aircraft by 
other ualb w8a encountered. 

4.2.4 Roll-up 

Roll-up wae expedlted by use of the photographic C-S4 aircraft for the trvuport af pereoo- 
nel yd equipmeat to the Zone of Intertor. 

The use of one transportalner was of great help Ln transporting water-lift equipment to the 
Zone of Interior. These units were vcrp useful la that they ensured sturdy, breakproof, and 
weatherproof ppckag!ng of delicate photographic equipment. 



RECOMMENDATIONS - 

5.l ACTIVATION01 TEEUMT . .I 
_-= -. I i . . . 

5.1.1 Per8onllek _. -.. 
: ___- 

1.. To ensure the obtainir# cd qualtiied ~rsonn.1 in tlmo to be utflbd oe operationa ln w_ 
Forward Area, the following four qualHicationa are considered mandatory+m3 ea& indMdu& 
should be carefully screeaed to be sure that ho meota thenrr _ Tb z -f= 

(1) Persona01 mud k “9” cleared, or clearance proceduk muat k atart& &flciintl~ 
prior to the operation, to enaure tlmo for cleulng a replyement sboald tha flrd Lrdlrtdual farll __ 
to qualify for clearace. A- .-_ __ ,= --: = ‘-_ _ 
- (2) Personnet mu& be phyrlcally fit for over& duty, pod thiy 8bv.U b &n phyeIcL T 
examlnatloae to determIne thle prtor to deputuro from tholr permaae ntstatloIl&~ .- 

(2) Perrooael mu8t be fully quallfled for the performanc* d the d&8* for whlcktheliF-r_ ’ 
service8 were requerted, -. 

(4) There mud be sufflclent time remaining In the curreat anlbtikt or sor&stah-. 
meat d each lndlrldual to ensure hi8 utlllzatioa throughout the entire prld d th&op*lon..~~- 
for whtch his servtces were requested. _ _., 

2. Reqwrtr for flight-status orders for the aerial-pho&ic-crA me&berm ahould k-. 
expedited and xted upon la sufflcleat time to ensure order8 belag prepared to give status a~- 
crew memberr. Ii put lxutances order8 have never beon received prior to a&d flight8 & ::’ 
crew memkrr &I operational pha8er of tJie air miulon. K’addltloaal judKlcatloa for stab as 
crew member8 I# then required, It b too la& to supply ouch jurdlfication and have It act& uporr 
by all necewary administrative channels prior to completion of the operation. Requests for. 
such orders should or&bate so that all personnel for whom orders are requested are issued 
orders at the same tlme. These request8 should be handled aa a Task Force matter and not aa 
a request of an Lndivtdual service, such aa the Army or the Air Force. 

3. Flight-crew mombars of the photographic aircraft should be assigned to the adminl8- 
trative control of the Photographic Unit. 

5.1.2 Equlpmon& 
. 1. The prtorte eyetern for the procurement of materhI &odd cootlaw to be wtborlsecb 
down to the lowoe& units of the Task Force. 

2. Radio ualts, such aa the Motorola type uned by TU 0 for mobile communlcatlo~, ahoh 
k authorized for continued usage by such organlzatlons Y TV 0. 

3. b¶odiQ the preeont camera boomr used by TU 0 Ln or&r to make them more ada@able,- 
and contlnuo tblr UM. 

4. Coaduct studlea aad research on photocell or other trlggvring devices for remotely’. 
Werated camera lnetallationa to ensare better rellablllty, and continuo thotr use. Abe, conduct- 
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5.2 OPBRATIdNg . -- 
; -a. 

_ ;-_. T.’ _. - 
. ,z_ T .‘I + 

G z _=_ 
. .- -_’ _ __I ._‘. ._ . . -_ 

5.l.l Pro&dur*u 
-. ,- .- - 

Coatlnue work ordorr and the scrip& &tam for a+mplbh& docAn& p&bgrlph2lrs, _ 
._ * __ __ ._ -. 

6.2.2 Crow +nlag - 
.- aday _-. 

- ._ I .-I__ i’ - 5 _*: _.. - ‘- .- - _ i. 
‘_ - - .___ _._ i -_ _ _- .__ ..- 

I 
Arrmg8 to auume control of all pkMgrap&ic alrcr8ft b&i d&ti&‘foo1Go~r~as - .Z 

o~rrSionr~~~lCi~ttlmopriorto~morrrtoonwro~lq~r~LntbrZotu~‘~~-~~ 
the Iatortor dartng which phobgraphlc and flight crows caa bocom~orlortted aad tralnd ln thr;? 

rpociallzad a8pactr cd the urtal -of wclo8r o@odoaA _ln thl8 my au mlalng cae.=- - 

k accompilahod whllo photographic crews have 00 otJmr dutloa rtthwhkh to k coac~raedL- - Y 
Furthermore, all porrroanol rffl k cmtrall~ located aad lmmedlably +rrllrbl* for. traln~-:-- 1_ ” 
mu8ioaa a8 required. - i _ -.__ 

It la furth~ recommombd that tb numkr d &tic* p@WW- lcmL88lorufIo~k~. .- 
the hlrcrotlou d the Task Unlt Comma&or until he ls a#a~md that alI crew momborr are : - 
trdaed and corn-at h thdr urtgfwd dutioe, 

_ . _ ‘F _- - - _ _. 
5.3.1 Control ot Nrcmft 

It 18 recommended thak all photographic aircraft and flight crews be assigned to the Air 

Photographic Unit for the sola purpose of conducting aerial photography as directed by the 
commander of that unit. A clear and wrlttcn undcrstandlng of’such operational control should 
be established early Ln the plaaning phase of the operatlon. Emphasis must also be placed on 
the amount of ground time neccsszrp to install and maintain camera equipment in each aircraft. 

5.2.4 Roil-up 

It la recommended that all aircraft wlgned for pbotogra& be made av8llablo tcr the -. 
photogtrohtc unit for required alrllft of pormaael znd equipment, both ta the overwaa sit8 zndr - 
from therm back to the home baao of the pbtographlc unit, Opontlonrl coatrol8 should exted’. . 
from tM orgaalaoaal ph&m through the fiIl8.l roll-upi 

It la further rocommonded that arraugemonts k mada to obtain the wirr8ary numbor di * ‘- 
vet unltr to proddo soar0 wabr-lift packing for the d&cat0 ~togrlphlc equip-- . 

me& mqulrad to k wahr-llftd to ovornou bama, f . ._ _ .- . ..- - _. 
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