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The aress in New Mexico
have been surveyed from both
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affected by the First Atomic Bomb Detonation

radiological and biological aspects.

the fall-out has been outlined along a tran-
of the Crater for the first 100 miles with a

thirty-two miles.,

For the most part, all ac~-

tivities outside the Crater are found in the upper two inches of soil,

The activity is being spread by wind and water, particularly in the Trini-

ty Region,

activity outside the Fenced Area,

Watcor deposits of coarse sand were found to have the greatest
A study of soil profiles collected in

1947 and 1948 from the Crater indicate that a portion of the sctivity in

area 1s neutron-induced.

From the radiological assays of 402 small animals collected during

the survey it was found that activity, when present, wos associated with

the digestive tract.,

been found.

No substantial indication of tissue accumulation has

No significant differences in activities could be found be-

tween S19 samples of tissues from 8 cows from the Chupadera Mesa and 64

vilian sources.

Within the fence of the Trinity PRegion,

exceeded the level of 5,0 dis./sec./gm. of ash.

comparable samples of tissues purchased in the Los Angeles Area from ci-

the activity in the plants

Other regions showing

plants with activities above 5,0 dis./sec./gm. of ash include the Chupa-

dera Mesa where the maximum uptake of activity outside the Crater was

found and scme lwocalities beyond in the direction of the drift,

No sig-

. nificent differences in activity could be found in crop plants from con-
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' AREAS IN NCW MEXICO AFFECTED "8Y THE"""‘

FIRST ATUMRIL BOMS " CETONATION

‘ - . INTRODUCTION

1.1 Immediately following the detonation of the First Atomic Bomb at
Trinity, New Mexico, and during the months following, the Los Alamos Group
made a large number of spot checks for radiocactivity in the region down-
wind from point zero and accumulated a considerable quantity of radicchemi-

col datr., The extreme pressures of other assignments under war conditions
Many uncertainties re-

‘ prevented 8 more systematic study at that time.
meined regerding the precise distribution and amounts of radioactivity

e

—

T stil) present in the area in successive years, as well as possible effects _
on plants and animals copstantiy exposed to low-grade irradiation. Accord —
ingly, in 1947 the Atomie Energy Commissien authorized the Atomic Energy

v Project at the Un1vers1ty of California at Los Angeles to conduct a system
atic study of the area, The principal initial objective of this "alamogordo

gactlon® was to estimate the probability that hazards to man exist now or

AT

B |

may arise in the future as a result of widespread, low grade radioactivity,
1.2 This over-all objective is broken down into more specific problems.

) " 1. . To what extent and desree are the Crater and fall-out areas con-
taminated by fission products and other radioactive materials?

2, What factors are affecting the distribution, both horizontal and

e

vertical, as well as the fixation of activity in the soil?

3. To what extent are plants picking up radioactive materials and
what factors are important in this process?

4., Do animals enter into a metabelic cycle whereby radiocactive ma-
terials are picked up, either directly from the scil or indirectly through
ingestion cf plants as food, thus further conceutrating the activity and
increasing the biclogical hazard?

1.3 In addition to' cur principal tasks certain other objectives have been
ke¢pt in mind,

1. The training of personnel.

2, The collection of data useful to Military and DNefense organiza-
ticns,

3. Repopulation of the devastated part of the Trinity Region.

4. Individual and population response to ccntinusus exposure to low
level beta-pamma irradiation,

1.4 The program was carried out by two grcups, one in the field and the

other in the laboratory as follows:

enensg
csse
LA A XY N )

“ -

APPROVEDS .FOR PUBLI c RELEA:SI:E =



APPROVED FOR PUBLI C RELEASE

: ~ e e ¢ o e e e

: %, o0 o o000 o e o 3

: e g e g e, i
t P so ... tre sos .:l ,‘3lv :'. : : : :. : :
Laboratory er nne H M . . 1ol osee o o:o :00 :o.

1. Albert W, Bcluaqy. Ch;"f' AYanogordo Section
2, Jomes L. Leitch, Associate, Metabelic History
3, Kermit H., Larson, Assistant, Soils

4. David B. Dunn, Assistant, Botany
S. W.F. Dunn, Scnior Laboratory Technician, Radiochemical

Analysis .
6. Margaret R, Lewis, Senior Laboratory Technician, Potany
7. Frances Koerner, Laboratory Technician, Metabolic History

fleld Parsonnal: Lermit H, Larson, Field Directar

Transzct Party:?

1. David B. Dunn, Superv1sor

2. H. L. Lint, Consultant, Botany

3. D.S. Warren, Consyltant, Electronics
4. W, Bixby, Consultant, Surveyor

Group {3 N

1. R.B. Cowles, Consultant, Herpetology
2. K.S. Norris, Consultant, Herpetology
. 3.  R.G, Zwiefel, Consultant, Herpetology

Group 2!

1. A.J. Van Rossem, Conaultant, Ornithology
2. W.R. Dawsen, Consultant, Mammalogy

Group 3

1. Kermit H, Larson, Field Director
2. J.M. Blume, Consultant, Soils
3. W.F. Dunn, Soils

1.5 The data obtained from both the laboratory and field aspects of the
1948 Radiological and Biological Survey will be reported in subsequent
sections of this report as follows:

2., Radlological Survey

3. Bleological Survey - Animals

4. Plological Survey - Plants

5. Genzra) Dlscusslon and Summary
1.6 All paregrephs in this report are numbered consccutively within ecach
major section to facilitate cruss-referencing. In addition, all tables,
figures and plates are numbored censecutively for the whele report, It
shauld be noted that the two principal meps of the report, Figures 2 and

>

3, are filed inside the back cover.
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2,1 The primary purpose oi the I94&ﬁﬁahie§néical Survey of the Trinity
Area in New Mexico was to define the approximate remaining area of con-
tamination and detcrmine existing levels of remaining radicactivity dye
to the First Atomic Detonation, July 16,’1945 and subsequeat fall-out

of fission products and other active materials. Prior to the considera-

tion of the observations and results obtained during this field survey,

it is well to review the physical characteristics of the arca, For con-
venience in description this area is divided into five regiors, viz., the
Trinity Area, the Red and Grey Hills Region, the Oscuro Mountains, the
Chupadera Mesa and the Rolling Plains Pegion. Reference should be made
to the following three maps: .
Flaure §. Ob{line Map of Contaminated Arza.
Flgure 2. Gensral Reconnaissance Map.(')
Figqure 3, Detailed‘Lateral Radiological Survey
Map.(‘) . .
2.2 Topography, The topograpﬁy ranges from mountains with a maximum ele-"
vation of approximately 8000 feet to rolling pléins of a minimum elevation
of A800 feet, There are many small basins and valleys surrcunded by '
ridges and eroded hills with many deep arroyos formed by accelerated water
ercsion. These various features have a direct influence on any extrapola-
tion made regarding the radioactive contamination and its fate., There-
fore, each region should be given consideration as an entity,
2.3 The Trinity Region is defined as that area extending five miles to
the north and east of the detonation site to the base of the Oscuro Moun-
tains. This region is further subdivided into three areos as fellows:
1. The Crater: The depressed area, some 600 feet in diameter, at
the site of the detonation,
2. The Fsncad Areza: A fourteen-sided polygon, approximately 2800
feet in dismeter uround the Crater. ‘
3. The Unfsncad Area,
The aversge clevation in this region is approximately 500Q feet. The
drainage sySéem around the Fenced Area has its beginning at the base of
the Oscuros, flows to the west 2nd finally terminates in a playa west
of the Fenced Area. Because of this feature the present diverting drain-
age ditches were constructed to prevent excessive flcoling of the Crater.
There are three lzrge arroyos, more than ten feat deep and often tweaty
feet wide, north of the Fenced Area in the Trinity Region, which termin-

ate in the above mentioned playa. )Many smaller channels lead into these

(n ) ete® 1t
FIGURES 2 AND 2 AP¢ FLLED t®51DE®TYEE & % HE A
“'e s . o O .
. 2 - - .
¢ 0,000 see 10 e
E 14 [ ] [N ] e

oFs e IR i: ‘e M | R LR L P R

B 2 e b : P AL

APPROVED FUR PUBLICFRELEASE *f i  Lilii:

; - . o

L

L e —



APPROVED FOR PUBLI C RELEASE

R DT L S T S S T S
R R LR AL L BT A CeIre
’ . NPT 38 e :ou X EL ?o. Lf"‘ﬂ"j—n‘v.}”—!:
’ OUTLINE: HAP' oﬁjfuq'cgyrgu PHATED MREAL 1o o 3
AR S LTI O T O 2 ¢launch ]

cie & [ P

ROLLIXG PLAINS REGIOHR

) . : R [] Jerratitrs Ranch

_i | - .j;: e .. T 22

Background parlnatsr

N

pr 52 rapce Barvey Sata
Prlnfry Transect aefer,ecf Line . L9 Py y 8

: 16
1.
To Sun'Antonlo e - ‘5 N

To Carrizozo
—>

QSCURO HTH.
REGIOH

t2 UeSe Hily. 230

~i1

RED A¥D 10 _
SREY RILLS
recion [

N

R N e L] -,-ﬁ—,—qo-c‘
BRI R S
Ny e .

s""\

» RS WD E DA I
\ o Tveo t L Ondaf".Tnansect feferance Lino
R
s s oE 30nad ty‘ﬁf Trln;ty n»glon
: - - X uo XYY oo: %8 : .
/"'F~5C_v . v .. : .: : .
. * P @ vus g, Sy A'\' l .'

e gor g ..‘ .“ .e

R APPROVED FOR PUBLJ @ .RELEASE ..
B 00 e




APPROVED FOR PUBLI C RELEASE

: : i" [R ] o000 L[] tco L N ) ( E
:.. 'YX} L] ove .O . i .oo l':u :tc t:o :oo :U CEAS , ,ED
ose ot . L4 00 o :o ‘: :
principal arroyos, alle cont;l nt1ﬁgowo-the factoq'o . %ter-eros1?9- of
in this

the general terrain. Kot nﬁportanovcuvcuops or elevatlons ocecur 1
region, The general slope is to the west and southwest direction, -

2.4 The Red and Grey Hills Region (thure 4) 1s defined as that series
of low hills beginning about 5.5 miles north of the Crater, extending
'approxzmately six m1les in ‘the northerly” d1rect1on. The maximum glefa-

tion is approximately’ 6300 feet.

—
i
¥
i

o e e van e b2

s Figure 4
The Red and Grzy Hills from the southeast

2.3 The northern half of the Oscure Mountain Range, with a maximum ele-
vation of approximately 7800 feet, is also included in this survey, The
noerthern tip of the Oscuros is of the same composition and formation as
the Red Hills,A principal drainege system, a network of arroyos, has
teen formed beginning on the east side «f the northern tip of the Os-
curos and flowing north, Because of the influence of the Chupadira Mesa
this drainage system is finally forced to the west with the principal
drzinage channcl cutting acress the “fIiats! to the north of the Grey
Hills and terminating west of the present Bursum Panch Beadquarters
(formerly the Fansowberg Ranch), The principal chaznel is over ten feet
deep end twenty-five feet wide in wany places., The alluvial depesits

in this region are deep red in cclor., The vegetation is ccmposed pri-
marily of grasses,

2.6 The Chupadera Mesa is defined as that abrupt elevated limestone

formation, beginning approrlmﬂte]y four apies, rorcheast of the northern

P X X
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tip of the Oscuros, extendzﬁé°5p%¥oiiﬁé€ply t“¢n¢y0m1~cs nosﬁheagt inte
fhe.plQng:dn varies con31derabfy w1th a

the Cibola National Fotgsgu_
Many of the hills within the mesa

maximum of approximately 7000 feet.
The vegetation is characterized by juniper and pinyon

are very steep. .
This is the principal

pine covered hills and open grassy meadows.

”

grazing range of the locality.
2.7 Beyond the mesa is the Rolling Plains Region which extends beyond
Vaughn and for approximately 100 miles northeast of the Crater. There
are some outcrops of mesa-like formations throughout, The vegetation
on the plains is very sparse, grasses for the most part, However, on
the mesa-like formations, there are well defined areas of juniper and
mesquite, depénding on the seil. There are several small areas of cul-
tivated crops in this region. North of Cedarvale there are some culti-
vated crops, principally corn, millet and oats, West, north and east
of Claunch is another area of cultivation - the crops being ocats, mil-
let, beans and corn. '
2.8 Soils of the Surveyed Area.Since the soil is the reservoir of the
remaining contaminants, including plutonium, it will be helpful to re-
view certain of the factors that affect soi1) characteristics as they
now exist, It should be pointed out that any conclusions drawn from
this survey will not necessarily apply in unmodified form to other re-
gsions where any one or all of the soil-forming factors differ from this
area.
2.9 Soil is an end-product of five general soil-forming factors, name-
ly 1 the combined actions of climate and organic mattzr on the paraent
material (fragmented and partly or vholly weathered rocks and minerals)
as influenced by the topography and time, These factors are interde-
pendent, each modifying the other, 1In the Yearbook of Agriculture,
'Soil and Men" this summary is given regarding the inter-reactions of
the various soil-foriming factors, ’The character of the relief influ-
ences, through dryinage and runoff, the effects of rainfall and time.
The clhiaracter of the perent wmaterial modifiecas the effects of rainfall
and relief of a given area, The character of the vegetation is, in
part, determined by temperature and rsinfall and in turn wodifies the
effects of these, particularly of rainfall.” (1) These soil«forming
factors will be considered briefly in subsequeut paragrephs with the
exception of topography which has already been discussed (paragraphs

2.2 through 2.7) and time which does not require amplification,

1 . 11
th Sot1t AND WHEN, YeEarngocex oF AgricutTURE, 938, *, 949, u.s.
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2.10 Goologye. Geolog{éaﬁil‘yi?t}?;.'air:éasﬁgay be c‘p,rzsigiexiéd aEs con
three major types of tte.l.'r.ai.né (l,é.t&l.q iﬂg:stern side and northern part of the
Oscuro Mountains, (2) the northeastern tip of the Jornado del Muerto Basin

and (3) the southern part of the Chupadera Mesa., (See Detatiled Lateral

L]
T N
isting of

eollese

Radiological Survey Map, Figure 3, (inside cover) for exact locadion,)

2.11 The older rocks of this area are masses of schiqt. gnelss and granite
and may be considered a crystalline comé&ex of the pre-Cambrian age. This
complex is overlain by rock formations, called the Magdelena Group, (of
the Pennsylvanian age) composed of limestone, sandstone and shale{1),  The
Oscuro Mcuntains are included in this grouping with the crystalline complex
being the west face of the outcrop., The schists are of igneous and sedi-
mentary origin with large thicknesses of quartzite, These metamorphic
rocks are intruded by ignecus rocks, chiefly granite and granodiorite.
Throughout the subsequent geological histeory, these rocks have been resist-
ant to erosion and have formed highlands. From these resistant rocks small-
er rocks and pebbles have been formed and are included in the more recent
rocks. Today it is possible to find the clder rocks in all stream beds and
alluviel deposits of the area.

2,12 A sea invaded the area from the south during the early Paleozoic age,
In this sea the early Palezoic rocks were laid down overlying the pre-Cam-
brian complex. The deposits in this sea were mostly limestone and shale.
The Oscuro Mountains are ‘the outcrops of these deposits, due to the uplift-
ing ond erosion that took place during the Upper Cambrian to the Upper De-
vonian periods. Finally, during the Parmian age, the Permian rocks were
formed consisting of the Abo sandstone and the complex called the Chupadera
formation., The Abo sandstone is red sapndstone end sandy shale. There are
two such localities in the area surveyed, onc on the northern and north-
eastern slope of the Oscuro Mountains while the other locaticn referred to
as 'fed Hills’ in this report is approximately five miles west of the
northern peak of the QOscuros., These RBed Hills are flanked on both sides

by the 'Grey Hills,” which are of the Chupadera foriation.

2.13 The Chupnadera formetion is cemposed of a complex corsisting of lime-
stone, gypsum and grey and red sandstones, varying in character from place
to plsce. Its thickness in the surveyed oreavaries from less than 500

fecet to perhpps over 1500 feet,(2) The mesa is a port of this formation.
(1) SHe R!1O HEANGE JOLNT |NVESTIGATION N THE UIPFPEH RIC GRANOCE BAaSiN,

PART |V - REGIONAL PLANNING Yot 1. *. 201t . 1938 . KATtONAL RESCUACES
CovMMt TTEE, XASHINGT TN, 0. .

(2l THE R' O GRENOE JatNT INVESTISEATION IN THE UPP?ER RIOC GRANDE BARIN,
PART |V + REGIONAL PLANNINKG VOL., t. P, 202. 1938« NAT!GNAL RESQ2URCES
COUMMLTTEE, WaSHINGTON, D.C.
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The northern tip of the JcTnaila dil Muerto Pasin Jeg pire gf Fheibacin of

the receding sea which* 1n\“dcd t‘e.arca Its present characteristics are

result of erosion and depesits from the Oscuro Mountains and the Red
B-cesuse of this

the
Grey MHills during the Pleistocene and recent periods.,

and
masin is now highly calcarzous and saline approaching what 1s commonly

the
called “salt or alkali flats,”
14 From this Lrief resume of the geologic characteristics of the area

-

surveyed, it becomes evident that there are considerable differences in
the compnsition cf the basic or parent material from which the present
soils of the fall-out area 2re being derived, In all the alluvial scil
studied in the area, there hzs been considerable and varied degrees of
mixing of the ignecus and sedimentary weathered rccks from place to place.
2.15 Climatz., In the Trinity Fegion, the climate is classified as Hot-
Arid. The rainfall varies from year to year from an estimated 6 to 10
inches, mostly as gentle wiater rains or snow and torrential midsumuer
thunderstorms, The summers are long and hot with the winters being short
and sunny. JIllustrative of this pcint are the climatic data given in the
Yearbock of Agricelture, 'Climate and Man® (1) for San Marcial (approxi-
mately thirty miles west of Trinity); Bingham, Cloaunch, Gran Quivira Nao-
tional Monument, which are all within the fall-ocut area; and the Jornada

. )
Fxperimental Dange and Socorro. (2} The selected data are presented in

Table T.

Tabls | | .
Weeathsr Summary of Principal Stations
fn and Ecar the Trinity 7zgion
e . ., Brzatest ors.
tati hate oot Hzan Highicst Lowest Pracipi- cipitation in
Station fate Elevation T2mp., Timp., Temp, tetion 28 hrs.or mo.
Zingham Aug,1u7 5750 7u,9° 97° 57° 2,97" l.10"
Wien L7 “w= 100° “1° 7.G8" tug.
Augl g 75.3° w-w su® 2.53" 6,957
{l2unch [ATE R b 4 ZUGO! - - e U, 3" 1.20"
¥senl¥7 - .. - 3,537 tug,
Fen,tug s ~e .- 1.5¢" c.37"
Cren Quivira Auq,'uy 6E20! 19 .u° §z° zg° n,76" [,33"
[
vatrl, #on, Mzanluy 52,1° a7° -0 1G, 737 tua,
Aug.tug 7¢.3° gy° ug 2.01" 1.28"
[ " . . . L3
CLEINASE AND “AMN, YEeRrR2EFR Q9F AemtcULTUR2ZE., 1241, *». lOols, V.5,
CEPAATHENT oF AsriICULTUSPC, WASHLINGTON, D.C.
tz)
CLIMATALC LI CAL DATA, SEMWARY (8547, NEd “EXtCO® SCCTELN., ». 88,
vyetr. Ll1. No. 13. 1847, U.S., DEPARTWUERT OF CONMNERCE., WECEATHMER BUPELY
WiIESHINGIeN, D.C.
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] t ]
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. Grgatest pre-
Mean Hichzst Lowest Precipi- cigitation in
station pate Elevation Tenmp. Tﬁnp. Temp. tation 2% hrs.or mo.
Jornada tug. 'ty 265! 77.9° 102° 50° 2.69" 0.72"
Exp’l Rangz Mean’y? 58,7° 104° 3° 7.68" bug.
fuo.'Ug 79,2 .- - o B
San Marcial uQ y=ar e 58,1° 113° g° g.31" l.61"
M2an Jul,
Socorreo Aug.'u47 us§g 77.5° 1¢c¢° 87° 2,67" 0.99"
Aug.'ug 78.5°  ©8° 1ge 0.34" 0.24"

.16 During the periods of survey of August, 1947 and the three months of
the 1948 survey, only one “flash flood' was observed across the Crater.
(Noted tn tke Preliminary Report, 1947.) However, rains did occur which
filled the arroyos during both the surveys of 194 and 1948, In all obser-
vations the runoff carried large amounts of red clay end sand. This means
chziges are occurring continually in this area due to water erosion and re-
deposition of clay, sand and particles of similar dimensions deposited by
the bomb explosion and subsequent fall-cut of fissien products and plutoni-
um,

2.17 Temperaturc has a direct besring in the amount of rainfall which is
availalbie for leaching and percolation in soils., In this area the factor
of 2vaporation 2xczeds precipitation., In Table §J, it is seen that zvapors
2tion at tt: Jorrada Experimental Rznge wzathar Station, south of Trinity

in ‘he Jornada 42} vuzrto Rasin, far =xcezds the rainfall,

Total pPracipitation, EE: g?a{{on and Hean Temperature
pzr Yonth for Jornada fxperimental Range - |S47
itonth Total frscipitation Totel Evepuration® Hean Tsmpsrature
tnches Inches

Jaavery 0.74° 2.33% 28,7
Fobruzry 0.05% ¥,392 £3,7
tYarch 0.36 7.296 SR.2
cril 0.00 11 .3R2 57.8
Yay 0.23 12.377 £%.86
June 0.%1 S. 13 7¢.8
July 0.37 15,407 20.6
August " 2.69 523 77.9
Szutamber 0,00 2,300 72.0
Dctotsr .16 7.7T12 51.u
Lovzmbar 0.50 3.2 ue ,u
Dagcemler 6.55 1,919 37,0
innual 7.C8 103.32 Y6,.9

* As mezsured by open usns under th: pravailing climatic cenditicas,
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Profile Studies (see paraaﬁupns 2u4%. 530, 54) in Which ‘thers

of radloactlvity in the lower regions of a typical soil profile during the
recent pariod. In nddition, lime concretions are found near the surface,
as well as in the lower region of the profiles examined., Salt sccuwulation
may be observed in several locztions on the surface of the soils, particu-
larly so if no erosion has taken place. The variations ir lime content are,
in part, associated with the hetercgenity of the parent material,

2,18 Hydrolysis, carbonization and other cemmon processes of chemical
weathering are very rapid in warm, humid regions, while in this very dry,
hot area, dehydration is the most prominent prccess, thus, hydrolysis, hy-
dration and carbonization procced at a very slow rate. Thus, the normal
processes of chemical weathering of soil and fission materials are slower
in this area than they might be expected to be in more humid climates,

2,19 V¥ind erosion is an important factor in the desert. Winds pick up
fine particles of scil and transpoert them from ares that are barren cr have
scant vegetation to nearby areas where vegetation is more dense, thus held-
ing the particles of scil in place. There is evidence of such wind ercsion
in the Tripity Area, as observed ip the area of mesquite holding large
dunes a short distance west of Bingham, Wind-blown dust from the Crater
was collected from 2 guard shack about 100 feet west of the crater fence,
The radicactivity of this dust is the greatest found in any sample of such
particle size collected outside the fence in 1948. (See paragraph 2.40).
2.20 O0rgaznic Mattzr, Some desert soils ceontain only a small fraction of
»ne per cent of organic matter, A primary source of orgamic matter is de-
cayving vegetation and modifies the color of practically all soils, Desert
veoetation is usually sconty and contributes little orysnic matter to the
scil. Examination reveals that there is little or nc evidence i any or-
sonic accumulaticn in the scil profiles made. A discucesion of the vexita-
tivn of the fall-cut area will be found in the Plont Scetion of this re-
pure,

2.2 The above summary gives a brief descripticn of the srea still con-
taminated from the first atcmie homb explesien,  The varicus jenersl soile
forming facters have been indiestad, necely:ithe zeveral impoertant features
uof the physical terrain ur topogrzphy,ciclopgieal or zorant material, clig-
ete (including temperature, svaporatisn and rainfall), and organic rmatter,
411 thesze factora =may have had important effccts on the existing contamin-
stion threugh such phenomena =2s (1) redistribution of activity due to wind
and Water.erosion, (2) the original depcaition of fi=sicn ﬁroducts xnd

h : 2 S
plutonium particles during tLe.»&ldnouv “E8) 2 fixal 1cn Of i =1<n products
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tion relatioaskips,

EXPERIMENTAL PROCEDURES

2.22 3urvey Instrumesnts and Procedures, fn both the Gencral Reconnais-
sance Survey and the Detailed Lateral Survey, all measurements were made
with the Victoreen Survey Meter, Model 263A. Al)l readings were taken with
the G.M. tube held in the cperatcr’s hand, approximately one inch above
the soil surface or other sources of radiation as illustrated ia Figure 5.
The instruments were calibrated by the onerators before starting the sur-
vey, as well as at the end of the survey, using a Stendard 1,09 mg. Radium
Scurce. The initial calibration was alse a2n indoctrination for operaters.
In the field Navy Racdium Deor Marker Buttons mounted on standard tube
holders were provided ezach operator for instrument sensitivity checks,
These sensitivity checks were made on each of the three ranges; x0,2 x2,0
and %20,0 on the survey meter at the begimning and end of each day's op-
ation. The total radiztion (beta and gamma) as mezsuced by the several

instruments 18 expressed in milliroontgens per hour (mr./hr, ),

X
X

,-
r
5
.
S

Figure §
Technigue of Meesurement

A - Tllustrates methoed of cbteining the
res.ing in 2 grass tuft,
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Figure 5
Technique of Measurement

B - A side view of obtzining a reading
on a grass tuft,

2.23 Survsy Instrument Background. The instrument background was deter-
mined as frequently as necessary to assure the operator that the probe was
not contaminated. Background readings were taken with the tube shield
closed. The instrument background in New Mexico was approximately twice
that cbserved in Los Angeles, due primarily to the increase in cosmic ra-
diation with elevation, -

2,94 Soil Background. Soil backgreund was taken to be twice the observed
instrument background reading, a reading which was arbitrarily selectd as
the most practical point at which to terminate the radiclegical survey of
cach lateral, Scme of the recascns for this selecticn were: the varia-
ticns in the sensitivity in the instruments, differences in the operator's
estimation and judgment of the dial regdings in oltaining a background
reading and the differences between instruments due to the effect of tem-
perature,

2,95 Ggne:al Reconnaissance Survoy. As a practical épproach to surveying
the estimated area of contaminaticn a general recunnaissance was made fol-
Yoved . by a detailed survey of the more significant regions. For the gen-
eral reconnaissance, two groups of two individuals each were assigned the

general survey. Group one covered the area north and east of Sccorro, us-

ing Highways 85 and 60 with Veughn, as thaceasihra’titniniisy’ Group two
- . I
H * ¢ 93 % E- S S ‘e M
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Veughn and back to Blnghem. 3Baad1ngs were talen an'leﬁdt.fﬁerv mile, par-
All readings obtained on this

iR ]
vy 388, rorth to
-

e
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ticularly in the more contnmznated aregs.\
general survey are recorded on the General Reconnaissance Map, Figure 2,
(inside back cover),

2,26 OCetailed Lateral Survzy., The first thirty-two miles of the fall-out
wefe surved in detail, A Primary Transect Belerence Line was established
34° 55' east éf north by a licensed civil engineer, ¥r. william Bixby,
This line started at the Section Marker (1) within the crater fence, ex-
tending through the North Oscuro Peak Triangulation Pecint into the Cibola
National Forest., Otker triangulaticn points used were the Little Burre
Point (approximately ten miles south of the Crater) and the Fursum Point
(cpproxinately 9,5 miles north of the Crater). At svery 4930 feet, refer-
ence points were marked for the first eleven points., From Point 12, Fhe
reference points were marked every 9000 feet, From this Primary Transect
Beference Line, laterals were extended 90° right and left with a minimgm
of three readings (mr./hr., total beta ard germa rcdiation) being taken

at least every 0,2 mile whenever pcssible. These readings were taken on
at least three of the following: coarse sand water depecsits, silt depos-
its, grass tufts, under junipers and on normal soil. It should be pointed
out, however, that scme arrcyes and washouts prevented a rcutine reading
at every 0,2 mile. In these cnses detours were necessary and on the liae
distances were estimated. In the cases of Laterals 9 right, 10 right and
12 right, the available trails back of the escarpment were uscd, thereby
affording a reasonable and practical estirate of the background contcar.
Pefor te Figure 3, Detailed Lateral Ppdiclepicel Survey Map (tnscde buck
COVET ).

2.37 After & preliminary map of the detailed survey had been prepared in
the field, it wns decided that a Sccondary Transect Reference line should

be estoblisted threurh the more 2eotive crea just north of the Frnced ‘rea

’

The Szeondizy Tronsent Belerence Line (see Figure 1) wos started at Lot
eral eference Peint 1 znd cxtended 128 cast of awyth for 2 diseance of
6.5 mi]es.
2.28 Counting Ecuipazrnt.The vouilarent used for the vadiclrgiczl nzsey of
all 2amples wes 2s follows:
1. Scelers:
a. Potter Tecsde Scaling Unpat, A.F.C. Medel OO 14A0 A/
Yodification,
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b, I.D.L. .C.M:'Pédpﬁrti?nvi Sepded, ?;E;A°Eﬁ°€e£s CGP-14
and CCP-TA, + 1 & o

2. Lead Shield: A.E.C. Catalogue No. Al-144.

3. Tube: Victoreen, Model VG-10 with 2-3 mg./cm.2 window.,

4, Stondard: Uz0p with a decay rate of 251.5 dis./sec,
2.29 6ensral Counting Procadures. Since,several thousand samples had to be
assayed for radicactivity as rapidly as possible, all samples were screened
in the projecé laboratory by counting for 500 seconds or for 1000 counts,
whichever occurred first, Modifications of this screening procedure were
employed as determined by the importance of the materials being analyzed.
Such modifications are reported in subsequent paragrphs of this report. At
all times the effective geometry of the counting systems was determined us-
ing the uranium oxide beta standard which was prepared in a dish identical
with those used for sample assay., All results are reported in terms of
disintegrstions per s::ond per gram (dis./sec./gm.). Self-absorptien data
were determined on representative samples of soils so that activity data
could be corrected to zero-mass.
2.20 Counting Procedurss for Soil Samples., In soil chemistry, it is well
known that the soil particle of clay dimznsion is a principal source of t.e
mineral nutrition of plants. This fact is based, in part, on the phenomenen
of base exchange with the clay particles serving as the anions. Cations
which exist in the water phase associnted with the soi1l (soil solutton) may
be attracted to sc-called "exchange spots" on the clay., Substitutions by
other cations are common and these reactions are called exchange reactions.,
This is due to the characteristic properties of the clzy; its crystalline
structure and unbalanced valence bonds., It is, therefore, ronceivable that
if any fission products were or are soluble, an exclinnge between the icns
originally fixed on the ¢lzy 2nd the fission products could take place,
2,31 %"ith this In mind it was necessary to develop a methed for determining
the emount of radiosctivity issociated with or on the soil particle. DPre-
Hiuinary work indicated that cpe gram replicates of the tetal ::iople naceris
a2l colliccted gave unreliable resnlts due to the particles identificd as
trinitite. Chserved counting ratzs of ten 1.000 gram replicates frem a to-
tal sample veried from 0,1 ccupts por secernd per gram (c./s./gn.),to 21,0
a/s'f/zm. To illustrate the effecct of trinitite,one sample originally as-
suyrd 78,0 c./s./u2m. but by resoving three particles thought to be triritits,
it then 2ssayed 0.4 co/s./pm. The nse of the radiciutograph technicue on
two other {ractionated soils (250-15¢ microns) indicated that some activity

is assocctated with individual partieles rather than being uniformly Jistri-

buted, In cuwmparing the results of friectionation with respect to rodicace
tivity, the particle size of'R2300wwfercas omd.jess vos the wzst cofsisatent.
b4 ¢ 2 ¢ 5 a2 = Dot
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The maximum percentage o1 soil {rom a typicalifikld,%ailple was also.obtain-

ed using this fraction. Therefrre, all assays of samples collected outside
the crater fence were made on the particle size fraction of 250 microns and
less.,

2.32 The following is the procedure used for preparation and zisaving of
surface 2nd profile samples cutside the Fenced Area,

' (1) The tctal field semple was dried at 110° C for 16 hours and
fractionated into two parts: greater than, and less than 250 microns by
suitable screening,

(2) Three 1,000 -gram samples were weighed nut from the less than 250
micron fraction and the beta and gamma activity determined for 1000 c >unts
or 500 seconds, whichever occurred first,

2,33 The follcwing modificaticns were made in the above procecuyre for sam-
ples collected in the Fenced Area.

(1) The entire dried-field sample was fracticpated into four parti-
cle-size ranges: 130 microns and less, 150-250 microns, 250-840 microns and
greater than 840 microns,

(2) Three 1,000-¢ram samples were prepared froem each of the three
smaller particlc-size rangces.

2134 Dztarmination of 300l Packground Activity. 1In order to determine more
accurately the extent cof radiccontaminaticon due to fall-cut in the Trinigy
soils sampled, it becane necessary to determine the amcunt of naturally-ce-
curring radicactivity iun soils, Since there is nc available record of this
work having been done before the bomb detcnation, 1t 1s only pessible to
aprroximate the value of natural radicactivity of the arece. This was dene
by collecting similar soils from Jifferent areas kncwn nct to have heen
contaminated by fall--ut, Fighteer samples of soil were ecllected from the
l.os Anveles arca - from San Nimas to Theusand Palms., The disintrograticen
rate veried from 0,15 :'is,/svc./gm. to 1,27 dis./sec./cm, Fight samples
ware conllectad {rom rast of Tas Cruces, Now \lexico. Thase xomples vacied
from a minjuum of 0,22 dis./seec./gm. to a maxiwum of 1,728 is./sec./ym.
Fleven serples very collected from the area arcund Deming, New Nexieo which
varied from 0.5 dis./sec./em. te 1,17 dis./sec./gm. Furtysfeur other sam-
(les were colleectod for these Ssekground studies from verices cther leca-
tieng 1n New Laxice,

2.%5 These scil sroples were piccossed in the sase wanner s those from

At

cutside the Fencod Srea, with the excoptica that unly cene 1,000-cram ccunt:
ing sample wes prepared and ccunted for ome heur. The azvereage of the 81

“bacheromad® scils thus for aesayed is 0,71 Jdisi/sees/um.  This average

value was dedneted from all sosults obteined in an effort to determine the
A ] :oon e .
. . ) . . L :
rodicactive crotamination <uz 2o “ell-cut, . S ooy e
. € s . .
s +

s 3 ]

P—— L L O A
) Yo . Lt -
4 s

R s 1, | 2 £y r.,
APPROVED FOR PUBLI C RELEASE Co VRLLE Y




APPROVED FOR PUBLI C RELEASE

... Umémr

[ . . {.

(] [ X] . ‘e o o /
£ - [] - f..)

a1 3CHISICN 1,0 v e .E, E!. ;‘. 1

2,36 Extant of Contamination. Tie tutal area surveyed by the Reconnais-
sance and Detailed Survey Methods is estimated as 1130 square miles. The
area of the Detailed Lateral Survey, which includes the first thirty-two
milas northeast of the Crater, has been arbitrarily divided on the basis
of activity levels into four arees as given in Table III. This grouping
of activities is summarized as contours with the appropriate area in color
on a grid map, scale } inch = 1 nile, as Figure 3, see Detailed Radiologi-
cal Survey Map (fi!:d inside back cover), The reraining 845 square milc:
in which activity readings of less than 0,1 rr./hr. were obtained are re-
corded in Figure 2, the General Reconnzissance Mz ., scale 0,5 inch = |
mite (filed inside back cover), It is emphasized that this area repre-

sents the remaining activities in the path of the initial] maximum fall-out

Table III
Extent and pogrzc of Activity found by the
Datailed Lateral Radiological Survey
Total Reta and Gamma Activity
mr.fhr. Scuarz Miles
Bkg, - 0.3 241
0.3 - 0.6 38
0.6 - 0.9 2.1
0,9 - 6.4 3.7

2.37 Confirmatory samples of soils and plants were collected at the
terminal points of the laterals where the 2634 Survey ieter gave readings

twice the normal fie=ld tackeround values,

Tabla |V
Confirmatory Soil Sarples Collected
at the Terminals cf Latzrals

Letaral i i Fisintwsretions 22ta and Savqa
G:f:rance Distance and Piraction P3r Sscend Par firam ailli-rovatorns
Polnt from Rafzrince Point {2rc-Mass fer sour

| 0.8 nitlas, ri ht nons *rckercund

2 0.0 ? » "

k] 0,8 r n n "

4 1.2 " " "

5 1.3 " " l.43 "

§ 2.4 " " C.60 ’

7 2.2 " " .23 "

3 3.8 " " .04 "

a Terrzin too difficult to cross

10 Trrrzin too difficult to cross

1y t,u milas, rioght Yo sanmpla Azckground

12 Tzrrzin too difficult to cross

13 6.9 milss, righe nagm TP LY D i nsiNground
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. . ‘ v & L [ . L i
L B | vt
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fonfirnetory Soi' Samp'zs Collectad
at the lermina:s uf cLaterals
Latzaral Disintzgr:tions Beta and Qamne
Refesrence pistance and Dirsction Per Sccond Per Gram milli-roentgsns
Point from Reference Point Zero-Fass Per Hour
33 5,0 milas, right Ko sampla Rackground
1€ 8.2 " " . nons "
16 5.2 " " " n
17 6.4 " " n n
18 .8 " " " 0.0}
18 5.4 " " " Background
20 .5 " " 1.60 "
21 7.2 " " 0.7 €.013
22 6.9 " " 1.72 Rackgrourd
23 6.6 " " l.1u 0.018
| 1.9 milas, I=2ft none Rackaround
2 2.9 " " " 0.0186
3 3.5 " . " " Rackgcround
u 3.8 " " 0.51 0.028
5 g.» " " g,45 Rackground
[ 5., " " nene 0.012
7 ¢,y " " 0.67 0.015
8 s.0 " " 0.us R-.ckaround
9 5.0 " " C.67 "
10 §.0 " " non<z 0.012
] 6.6 " " " Backcround
12 £.3 " " " "
12 5.1 " " " c.0190
[ 3.8 " " ’ 1,55 Backoround
15 2,7 " " ¢, 94 c.G10
15 3,2 " " c.u8 C.07
17 2.0 " " 6,57 0,720
18 f.uon ’ ! .55 Beckaround
19 l.Aa " " c.v5 0.010
2c 2,u " " 0,77 Rackoround
21 2,00 " 2,31 0,cC3
22 .53 ° " G.Up Rackground
73 @3 " " 3.72 t.012

Talle IV summarizes the Jata obtaired on these s0il samples exprecsed 2s
disintegrations per sccond per gram after deducting the average soil hacke
ground (see paragraphs .34 end 2.25) and correcting to zero-mass.
2,58 Activity in th:y Finc:d Ar2as The Crater and that portien of the
Trinity Teygton (see puragraph 2.3) enclosed within the fance was surveved
xlung the four prineipal rrdials in the szme manner as in 1947. The row
sulting readings in wr./hr. are snwsarized in Table V. No spparent dif-
ferznces in appearence of the trinitite could be observed butween 1927

zod 1648, although in sofie Instances the goisma activily level for 10218 is

[ 1 : 48

. ! . . .
slivhtly lower than that chtuiacd dn 1347, Seme wlighe chasius in dis-
: ) A : : .
s - T A S DU
iritution of activity are 2puacenily cscursing £t 1heipre.ent time,
] LI R ' ? .
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Comparison of the Rtz Plus famma Activ

in mr./hr., 323 vs,

Along the Four Principal

pistance to and

from Cenizr

T-18G-1800"

T-180-1260"
T-18C-1660"
T-130- 800"

T-130- 600°
T-180- 500!
T-1RG= 8O0
T-190- 300!
T-18C=-, 225"
T-18C- |75
T-186- j28!
T-18C- |10
T-180- 75!
T-180- 50!
T-180- 25!
Center oMl
T ¢- 28!
T- o0~ 650!
T - 7%
T+ 0+ 100!
T- ¢~ 125!
T 0= 178!
T- 0= 225!
T- 0~ 300!
T» 0= 200!
T- 0~ 500
T- (= BGC!
T- G= 20
T-  o-ictqQr
T-  0=12¢0!
T-  (-luge!

Tez7C-1400"
Te27C-tzC¢!
T-270+1 000!
T-270- 3000
T-276- a00!
T=270- 500"

147 in the Fenced
Transects Establish

T-270~
T-270-
T-270~
T-270-
T-277-
T-270-
T-270-

Te27¢-

T-270-

unge
KRS
7287
1751
125°
‘r.p.v

75!

561

B
28!

it
Ar

ad

Reta and Gamma
pous 1347
€.25 0.19
0,23 0.39%
2.1¢C 3.6¢C
6.5.* 7.60
0.5, 0.5.,*
21,8 0,8,
0.8, 0.5
0,5, 0.5,
fu,2 -
12,5 .-
6.8, ..
OlSl O-S.
0.8, 0.8,
0.8, .S,
0.5, .8,
0.8, 0.8,
0.8, 6.8,
0.5, 0.3,
0.5, 0.8,
0.5, .-
0.5, it
¢.5. g
OUS. OUS' »
12.9 (LRI
0.5, 0.5,
0eSe 0.5,
,‘.9 - e
.96 1,40
1.3 3.00
4.2 u,00
0.y -
| .2
13,4 1G.1
V¢S4 0.S5.*
0.8, .S,
0.8, D45,
0.5, 0.5,
0.5, 0.5
0.9, ke
(\.nSl i
0.5, .- -
Olsl OUSI
TeS, 0.5,
f\oSl OoSn
ol o8, (;w .,
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LY) activities Expressed zs mr,/hr,

o UNCLASsTEp

Gammea

Igus Isu7
0,046 0.1
6,0u8 Cull
G.13 0.20
f.i0 0.58
1.50 i.7¢0
.60 2,40
2.20 1,20
4.30 7.00
5,40 -—-
5,50 .-
13,5 .-
e,6 c.3”
0.5.* 10.3
0.5, 16,5 ~
e,9 0.5,
15,8 10,5~
17 .3 20,1 -
0.5, 0.8,
0.5. 20,1
0.5, 10,3
17.9 .
1.7 .
7.7 .-~
L. 6 3.8
2.5 2.6
1,3 2.6
I.4 2.2
0.57 s
0,15 n.2
£, 13 6uls
¢. (8 c.u
£.13 e
Coott n.24
0,25 2,85
. 1.3
1.5 ¢,o0
2.1 "L 50
2.3 3,70
5,0 3.0¢
0‘3 - o e
(R -
12,3 .-
0.5.% DeSet
0.5, 108,
OCS. poSl
ety o 12,4
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tomparison of ‘hs B.ta "jus Gamma Activities
in mr./hr., 1088 vs, 947 in the Fenced Arsa
#long the Four Principal Transzcts Establishaed in |guy
pistancz to and Al} activities Expressaed as mr. hr,

from Czanter Reta 2and Gamma Gimma

|gug | SW7 fgug fey7
CEnter 0 ) 0.8, 0.5, 15.8 0.8
T- 90+ 2% 17.6 e IR o=
T~ 90~ 50! O-S- O-S- 18.6 0.8,
T- 90~ 75" 0.5. 0.8, 211 0.5,
T- 90~ joo0!' 0.5, 0.5, 21.4 0.3,
T- 90~ 125" 0.5, 0.8, 16.9 0.8
T- 80~ 175! 0.5, S 16.5 -
T" 90~ 225' 0.5, .- R g
T- 90~ 3G0° ig.3 0.5, 4,7 8,0
T- 906~ 400! 1.2 0.5, 2.1 5,2
T+ 50~ 500!' 106.5 0.8, f.u 2.9
T- 99~ 00! 19.1 0.83. 1.3 2.2
T- 90~ 800! 17.1 0.5, 0,69 1.9
T- 30-1000" 2.8 16,0 .23 9,54
T- 9¢-1200! c.13 6.0 0,03¢ 0,20
T+ 30-1000C! ¢.,C33 2.6 C.007 C.lu

*0.S, - No dial reading passible on the lzast sznsitlve rangs dus to teo
hloh intensity of radiation,

2.39 T..  study of the effect of erosion on trinitite is still under con-
sideration, Plate 1 is an aerial photograph taken of the Tripity Recgion

the day after the detonation show:ng a continuous layer of trinitite (black
area) dzposited or formed in a definite blast pattern, Plate 2 is uanother
zerial photograph taken approximately a year later after the zunrd fence

had been constructed but before the wood shelter proteeting #n arc¢a of trin-
jtite was constructed, In this picture, the erosiovnal fociors partieuleasly
weter, hive tiken effcct, The ini-ial centinuvcus lover of trinitite has bSe-

1o . . ..

\ .
cove byokzn particulerly on the e:stern section, are Jrw.nt pisturos indis

cxte aven more breakep of the initizl laver of wrinitiva,

2,40 The influence of wind in eroding &nd its suhzeguent .e¢gion in sproade
ing the waathrred trinitite is also hard to evaluste, ‘Mowsver, in (04
vind-blown rsdicactive dust was cclluctnd froo the table tups ~nd floor = a

suard elack loczted zdjecent to the crater fomce, o short diztanee north of
tt2 west guard tood, Fipure § shews the recumnlation of dust an the floor of
the zuard shack. The zctivities fiund in these seamples vary frem 5.3 to
34.3 dis./seec./gm. zzrooniss, bets and gaciza activity and appreximately 1.2

-

ccunts per minute per gtam, a2lpha sctivity,
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Plate [
ORIGINAL BLAST PATTERN OF TRINITITE CEPOSITIOR

Photcaraph courtesy of
itos Alamcs Fhoto Labtoratory
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Plate 2

EFFECTS OF EROSIONAL FACTORS
ON OPIGINAL TRINITITE DEPOSITION

Photograph takea approximately one year aftar detonation,

Photcgraph courtesy of
Los Alamos Photo Laboriiory
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Figure §

Accumulation of Dust

on Floor of fjuard Sh:ick
2.41 It is apparent from these observations and results that the trinitite
:nd contaminated soil is being transported outside the crater fence., As
‘this weathering process continues, more of the trinitite will become of
such a particle size that it will be more easily transported by wind and
water. T%is #3111 cause a spreading of the activity but, at the same tire,
a Jilution which will tend to lissen the ecntxmination per unit area., The
~ctivity just outside the crater fonce as determined in September, 19048, is
swinnarized in Figure 7.
2.u2 Frofiles in tha Feacad Arsa, Table VI is a cunvarison of beta ond

coooe 2eliviiy, tero-mess, with respesct to dapth ia raclve

-

4

'“tod along the four wmain Padials esteblished in the Tenced Avea 2t 200,
£00, 2ad 1000 feet from Jetvo. The distribution of radicectivity in the

rrofiles collacted at 200 feoet from Zero does not follow a definmite pottern

with respeet to depth.  [ram the data and ohservations made at this loer-
rion in the Crater, it zppears the svil while in semeatary sospensicn Jur-
ire the explosicn was mixgd with the fission perducts. Therefore, the beta
and 2amma activity reported is prebably the resnlt of this mixing effect

and, in pddivien, scutreasindured activity,
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NO TRAGES OF ACTIVITY . 5
AT 0.8 MILE ALONG THIS LINE. ;,,‘
- i

s

Ao SR Sy WM i -57 . S v R s 25 I i s W 7545 TANE

SCALE 1"+400'

Al ASPHALT PROFILE 204 FEET FROM CENTER)
A2 193 ' (\ GOLLECTED 1947

A3 135 SRR G
T30,Teo ETC., SAMPLE TRANSEGT LINES RELAT!\'EK .
e ESTABLISHED 1947
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Tabl. et 8 R RS
gata and Samma . activsty on 2 Profiles Collected
from the Fonced Aresa in the Fraction |50 Microns and Lsss

Profils Number and Distence from Zero
activity Expressasd as Disintsc~-ations per Second per Gram, Zero-Yass

-

(X XY}
<
-&::f'.‘(

&5

o
&2
Deiiag
37

13

<o

D‘Epth T..o T‘G T‘O T~l80 T-ISO T*lBO
in Ilnches +eov Ft. 600 Ft. 200 Ft.. 200 Ft. 600 Ft. 1000 Ft.
g= 9.60 34.4 97.4 . 8.5 i7.8 5.32
i=-2 .57 §2.3 98.6 ig.2 7.€5 foyt
2-3 C.9§ 1i.5 §7.0 21.8 7.24 .74
3-4 nonz 8.84 87.0 23.6 7.10 none
4-6 none 8,37 82,0 ui.2 4,72 .-
6=8 noneg 7.50 65.2 {04, 3.21 nore
-0 none 4,2% 45.8 99.3 .21 -
=12 none 2.98 18,8 66.7 0.5 nons
12-14 none 2,92 9.54 43.8 - none
Depth T-90 T-90 T-36 T-270 T-276  T-27¢
In inches 000 Ft. 600 Ft. 200 Ft. 200 Ft. §0C Ft, 1006 Ft.
0~ 2.44 13.1 562. 203, 23.9 2.2
-2 .72 102 ygr,. 72.4 9,27 2.02
2-3 f.21 9,92 1358, 32. 7.57 1,95
3-4 |1,89 8.60 4co. 58.7 §.580 1.2
4-8 0.23 3,33 250, 57.3 8,230 f.ou
6-8%8 0.2} 7.23% 56:.C §%,C 4,02 0.64
$-10 0.4 5,26 ~  22.4 39,2 2.25 .23
fc-12 £.23 4.8% 2.4 22.1 .61 none
121y 0.5§ 4.18 135 .- none none

9,43 The profile samples collected 2t 600 feet from Zero along the four
Radials have a similarity in the pattern of distribution of activity with
respect to depth., The surface sample in 2ll cases has the greatest amcunt
of beta and gamma activity with the deeper samples containing progressively
less pctivity, On a thecretical Lasis, tae activity in the decper semples
at this distance is probably still neutrcn-induczd.

2.44 The profile samrles collected at 1060 feet from Zere alang the four
Radials 2pproach the distrikution pattern of beta and gzamma activity found
in the sc-called "normal contaminated profile” in the fall.cut crea, (Sce
paragraphs 2.49, 50, 54.) In other words, the activity is in the first
three inches, This is particularly true of the profiles T-0 - T-180; the
cadials approximating the line of drift and fall-ocut., The profile T-%90 -
1000 feet is atypical and wanting of an expleration at this time, It is
hoped that when data are ovailable on the isotopes responsible for the ac-
tivities at various depths some explanation for this atypical distribation
will be possible.,

2.45 YNeoutron-inducad tetivity in the Cratzr. FEvidence for neutron-induced
activity is found in three pro-iles ‘taken iroM@uﬂééfSﬁnbioﬁ?h:55phalt.
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This asphalt was l1a1d dowa pravxnus to thr wxplas1on. :The &rea selected
2® o0

was at least a square yard ir dimension. The asphalt layer was carefully
stripped and the profiles taken in the conter of this cleared area, Table
VII gives the distribution of beta and gamma activity with respect to
depth of the three profiles taken at 135, 193 and 204 feet from Zero alcng
Radial T-O. ’ o

Takie vi{
Rasidual Neu on- aduced Activity as Beta and Gamma Found
in Soil Profiles Taken from undsr Asphalt Layers
A, s P‘~'35| AnSan"93' A-S.P-‘ZOU»'
pzpth pepth
in Inches d.fs./g.-Z2ro-m3ss in {nches dofs.fg. - Zero-mass

0-2 49 0-2 84.7 82.7
2-4 127 2-4 84,7 78.0
4-§ g2.- -6 70,7 7i.8
6-9 59,5 6-9 36.9 5.8
g-i0 24.3 9-12 fg.0 13.9
10-12 I8,7

The identification of the isotope responsible for the beta and gamma activ-
ity reported as neutron-induced activity will be presented in a2 later re-
port when the data is accumulated.
2,46 Trinity Region, The maximum activities of the total surveyed area
outside the Crater are found in this region. Trinitite fragments are found
throuchout, on the surface or accumulated in the coarse sand water deposits
in the existing small washes, Another source of maximum activity found 1in
this region is gless beads which are abu-idznt up te l,ateral 3. These beads
are dark green to black in color, very hard and of v ricus sizes, usually
spherical in shage, Figurcs 8 and 9 represent the average mr./hr., total
beta 2nd gamma radiation, of all readings tnken per location on Laterals 1,
2,3, A, 5, ond 6, This pattern cof distributicn is evidence of how the ef-
fect of physical terrain, climate and vegetation will cuntinually ecanusz a
spread of radicective particles. More specifically, the spread is princi-
pally dependent cn the emount of water erosion. X
2,47 Plate 3 is an nerial photcgraph showing the plhiysical characteristics
of this terrain, The principal arrcyos 2nd the alluvial fans eare clearly
shewn, Plate 4 shows the pluya west of the Crater, The drainsge of the
area represented by the first five laterals all terminate in this playa.
It is in this playa that the activity, new present in the Crater and es-
pecially the trinitite to the north, may eventually Le deposited. The di-

luticn foctor may be many fold., Hcvever,at this time no estimates can be

given as to the rate at which this spreading of zctivity will be brought
tte * se
e e . .
intc zn equilibrium. R A
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Plate 4

PHYSICAL CHARACTERISTICS
OF THE TEFRAIN, WESTERM TRINITY REGION

fhotograph courtesy of
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2,48 In Table VIIT is presented the :esults "sbtwintd onetire surface samples

collected along Lateral 2, l.e:fjt,1 apy#cr.mazely two miles north of the Crater

Dis
21

Y -
3

Latar

e o e o o s -
D ENOONDEMNODODNDAELEWMND-O0 O

2.82
0.6%
.46
2.582
4.6%
3.90
3.50
7.92
6.60
2.08
6.48
9.06
1.90
ol
4.3
§.4C
6,23
none
4.00

ace Semples

rom
t, L=ft Disintegrations per Se2cond per Gram

2.49 In Table IX 1s presented the results obtained on the profile samples

collected on the same .ateral Reference 2, left,

Table 1X
82ta and Gimma Activity in 30il Profiles Collzcted on
Lateral Eaferan° 2
Miles from Laizral kafsrasnce 2
pzpth in fnches 0.0 Wiles .0 Rilss 2.0 Biles
dis./sac, fem, disifs2c,/em, dis.fsec.fem,

0-0.75% 3.61 §.5¢C 2,15
C.75-1.% ¢.29 .58 N,46
.5 -3 none non?2 none
3 -6 none nonz nens
[ -9 none ncae none

2.56 fctivity Aleng 32ccndary Transect Refarence Line.

(Sece parugraph

2.27.) So that additional data would be available through the more active

regions in the Trinity Region (see Figure 1),profile

¢nd surface samples

were collected along a second transect starting at Lateral Reference Point

1 and extendiug 13° east of nerth, Table X gives the beta ani gamma 2ctive

*d u4e ma PP

ity present with respect to uegt% LVPrQSSﬁd 's d s.,s-../
* » i

i )

*e . a4 -a‘_;“\',j P ' 'p;' ¢
4

!
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Tewle X0 00 000 WL L L
Total Beta arnd -3amma_hctivi-y for Profile Samples

Along Sczord Tiwnszei Referencs Line
papth-linches 0,0 Miles j,0 Miles 2,0 Miles 3,0 Miles 4,0 Miles §.5 Milss

0-0,75 2.20 6.4 0.70 .72 13.5 6.26
0.75-1.% 0.§3 none nons 0.81 §.85 4,10
1.5 =3 none none nons none 0.57 0.17
3 -6 nonzs none none ~ 0.%3 none none

The profiles taken at 4,0 miles and 6.5 miles are atypical with respect to
soil development of this region with more limestone present and with a silt-
like crust on the surface, Under the surface crust there were four to six
inches of very loose, fine sand which is probably the explanation for the
radioactivity fourd at the lower depths. The other profiles indicate what
is known as a "normal contaminated distribution.®

2,51 The activities in the surface samples collected along this same trans-

ect are summarized in Table XI.

Table X1}

Totel Beta and Ramma Activities of Surface Samples
Along the Second Transect From Latzral Ra2fzrence Point |

Distance in Miles

from Lateral 2 Refarence Point Disintzgrations per Se2cond psr SGram
0.% §.27
i.5 7.52
2.% 6.27
3.5 12,9
4,2 22.3
4.5 31,0
5.9 33,3
7.0 IR
7.% 2,95
2,0 5.52
5.5 25.2
9,0 1.7
2.5 20,3

The higher activities were found on samples of surface soil eollected in
lccaticns of greater limestcne centent and water-Lorne silt deposits., The
soil in these icgicns had a pH of 8,0-8,5 #nd a brown to red-Lrown cclor
with lime c¢cnereticas beginning at 10 inches.

2,52 R2d 2nd Grzy Hills and the QOscuro Rcgicn. The radicactivity in these
areas are ¢f a lew order. Figures 10 and 11 give the readings in mr. /hr,
ohtained on lLaterels 7,8, 9, 10, 11, 12, 13 and 14, The terrain is very
r-:gh in most pluces due to either the arrcyos or the Cscuro ‘Mountains,
There is no apparent correlaticr with respent tn}elgfaséén ;qd fall-out,

[ ]
[ ]
1

~ -
e
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However, a general trend Ls est bllfbei wﬂxfh aoes lndzéanp thd& the maxi-
mum fall-ocut occurred in the.d1 ecr‘cn of ¥3* east of ;;;gx.f;} the first
ten miles of drift., (Refer to the Detazled Lateral Radiological Survey ap,
Figure 3, inside back cover.)

2,83 Chupadera Mesa, In tkis area, the rédioactivity is higher than in the
previous region., There are approximately 35 square miles of activity in the
range of 0,3-0,6 mr./hr. in this region. It is a principal grazing area
with four ranch owners controlling most of the land. The approximate aver-
age elevation is 6700 feet above swa level. Figures 12, 13 and 14 give the
activities found in mr./hr. obtained on Laterals 15, 16, 17, 18, 19, 20, 21,
22 and 23. The area traversed by Lateral 21 is the most ative with a maxi-
mum of about 0,8 mr./hr.

2.54 The soil 1s similar throughout the area surieyed. Five soil profile
descriptions are presented to illustrate this conclusion. (Figures 15 to 19
inclusive.) The parent material is the same but varies in depth. The pH is
the same, At the time these profile studies were made (4ugust.1947 ) sever-
al rains had fallen, For this reason the moisture penetration is ncted,
During 1948 profile samples were collected along the northwestern side of
Harvey Fence for radiocactivity assay. Table XII gives the dis./sec./ga. ob-

tained. The Harvey Ranch Gate is the reference point,

Table Xl

Tetal Rota and Gamma Activities for Soil Profiles
from the Harvey Fence

Pspth H.Ge 0.3 misWe N,6. 0,0 mis He6, 0,2 miE. k.G, 0,9 mi.E,
dis.fszc.fam. dis.[s2c.[gm, dis./szc./gm. dis./szc./qm.
0‘|' “4.5 IS.S 9072 8.22
}-2n 0.36 0,87 0.72 none
2-3" noéne none 0,17 none
3-&" nong none (7) none
3e7M none none 0.23 none

The profile 0.2 mile cast of Harvey Gate (H.G. 0.2 mi. E.) was collected wn
the side of a small knoll., The drainage is into a small valley. The soil
is wniferm, licht red-brown in color and the texture is sandy to fine swnd
thr;nghcut the Jdepth of 48 inches. A lime reacticn was obtaiced through-
out, In other words, this profile is normal with respect to the secil.
Therefore, the reascn as to why radicactivity should be at the lower depths

is unkncwn as vet.

i
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3
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Fig. 15

RECORDED SOJL CHARACTERISTICS

Profile Description
PROFILE - Ho. |,
LOCATION - 75' SSE Section marker 3338 p.g £. -3
GEOGRAPHJCAL LANUSCAPE - 01d terrace or low upland - rolling.
ELEVATION - 5000'. SLOPE - 9-12%. CIFOSION - Moderate
RfROUNDWATER - Desp, DRAINAGE - food to excessiva, ALKALI - none,
MOCE OF FORMATION - Primary. PARENT MATER[2L - Motamorphic rock.
CLIMATE - Ssmi-arid.,
NATURAL COYER - Yucca, bunch grass. PRESENT USE - Grazing.
ORCER, CLASS, GREAT SOfL G30UP - Zonal - red desert,

| Compact-
; ness ) Miscellanzous Roots, Conera-
Color | Texture} Structure | Density feaction] tions Permsability, stc.
Liaht Fgr. fine| Liaht crumbl Friable 8.0 j limt of moisture penstra-
R brown |} sandy icn, Modzrate amount small
Lo loam fraasants, Low organic matter
A content. Modzrate amount dis-
: seminated Vime.
eyf I _ ] X
Rl DR I rK fir. fine] Wassivz Friabfs 8,0 Todarateamount smST! Fréa-
Zoasip }light f sandy m°nts. )
PSR brown | loam
EAEHE
LR Modzrate amount disseminated
.jﬁo;, Vime,
"-,‘9-"13‘*
oL
, Y
2 -\'----»v-v'-J R — v UL UUSFUOU AIUUN FUUR VRIS O OV S e e e b memm wne e e e
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PROFILE - No.
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LOCATIO“ - Junction COOP‘r We

GEOGRAPH!CAL LANDSCAPE - Rolling

ELEVATION - 7000,
GROUNDWATER - B‘ep.
MODE OF FORMATION - Prlmary.'

| SLOPE - 9%. _E
DRAINAGE - éood.

CLIMATE - S°m|-arid. -

NATURAL COVER - Bunch grass,vjunipar, cactus.,

imﬂsa top.,;_

EROSION =z _Woderatz.

ALKALI
PARENT HATEP]AL - Matamorphic rock-

- None.

 ORDER, CLASS, GRE'AT_SQIL GROUP - Zonal - red desort.

PRESENT USE - Grazing.

Il and B|ngham Roads (Ctbola Nattonal Forest)

- —

Profile . o SRR ¢°§£§§t‘ Miscellansous Roots, Concra-
skatch | Color | Texture | Structurs | Censity | Reactlon | tions Permeability, =tc.
Xg srave _ a i Moisture penztration to 6",
c tat t;gﬁ: ?52;"‘¥ SOft cruqb . fg;ig“' 8.0 Low orqan?c matter content.
IR or ' . Largs amt, gravel, sma
144 ale fragments, Modsr amt, of
,"5,33‘-\ . rown dlsseminated lime,
do-est | (10 yn
2 | 6 . _
8 ,1 u.)o - "] - = - == == i w— o e v o - - - —— = o - ————
w s Y t osm iabla Many small fracments,
’a;f,{\ E:l_,;n ?g:;nlly ?g'f’g:s all Friable 8.0 Strong d&ssamixated lima2,
12:’ 314,:2’-0 - Pu}:k e e e e e e - o e fs wtn ae e cf e o s am e e o - e o= e
o ) A
T |
”5 —~ Dark pzrant matzrjal: Fracturad,
‘ arsy w2atharad metamorphic rock.
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RECORDED SOIL CHARACTERISTICS
profile Description

PRAFILE - No. 3.
LoCATICH - ¥ mite north of Cooper Well,
GECGRAPHICAL LANDSCAPE - folllng to hilly mesa.
ELEVATICON - 700CG's ERCSION - Moderate
GROUNCWATER - Neep., UDRAINAGE - Good - excessive, ALKALL - @ ane,
MOLE OF FORMATION - Primary. PARENT MATERIAL - Metamorphic rock.
CLIMATE - Sami-arid,
‘RTUMAL COVER - Bunch grass, juniper, pinon. PPESENT USE - Grazing.
ORCER, CLASS, GREAT SCIL GRGUP - Zonal - rzd desert.

' gompact~ -

nass ] Mlscollanaous Foots, Concra-
Texture] Structure jlensity nazction | tions Pzrmeability, ztc.
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Profile Dascription

FRCFILE - Wo. 5.

'Y XX R ]
[ XX N ]

LOCATION - i/u mile NW of Ratliff Ranch Headquarters.,
GECSRAPHICAL LANDSCAPE - Strcam flood plain (Ratliff Canyon); gentle slops,

ELEYATION - 6500's SLOPE - 3%.
GROUNDWATER - Deep. DRAIMAGE
BODE CF FORMATION - Secondzry.
CLIMATE - Semi-arid,

NATURAL CCVER - Bunch arass, cactus, junipear.,

ALK

ERCSION - Gully.
- @Good.
PARENT MATERIAL - Mixed alluvium,

ALl - Nen

SRDER, CLASS, GREAT SOIL GRCUP - Azonal = alluvial.

LX)

PRESEMT USE - Grazing.

-y et

APPROVED FOR PUBLI C RELEASE

Compact- . )
Profile n=ss ) Miscellansous Pou's, Concra-
Sketch Color Texture | Structure 1 Density Reaction] tions Permeability, stc.
Licht Slichtly Friabls 3,0 Hoisture psanetration to s",
loam cloddy Modzrate amt. of disszminiied
lin2, Few angular fragmeits,
b L _liloworeenic mstter confept. __
lozm vassive Friable 3,8 ~ [Modarails emount of disssamin.
to small, ated }lime,
soft Accasional ancular fragmants,
granular Eoot psnstrationt|2-18",
Loam Indis- Friatls g,0 voderate to strong sagrzgatod
tinct slightly Fima,
columnar compact gccasional angular fragmeat:,
Lcam dassive Fira 8,0 tuderyia to sircng dissedine
modaraie atzd limsz,
com= Gccasisral angular {rocuznts,
pacticn
dravy Strati- Friablz
Toaem fiad
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profile Descrip{ion

PROFILE - No. &

LOCATION - 2 miles NW of Ratliff Rznch

GEOGRAPHICAL LANDSCAPE - Alluvlal fan betw2en low, rolling upland hills.,
ELEVATION - §500'. SLOPE - 2%. EROSION - Slight,

GROUNDWATER - DEEP. DRAINAGE - Good., ALKAL] - Eone,

MODE OF FORMATION - Seccndary., FARENT MATERIAL - Mixed 2lluvium,
CLIMATE - Semi-arid.

NATURAL COVER - Bunch g;ass. juniper, yucca, PRESENT USE - Grazing.
ORDER, CL4SS, GREAT SOIL GROUP - Azonal - aliuvial,

. Compact- . .
Profile nzss ) Yiscellanzous Rcots, Concre-
Skatch Color Texture | Structure | Dansity | Rzaction | iions Permcability, =2tc,
Brown Loam Smail Friablz 8.0 2cisture pesnetration tc e",
sof Holerate amount of disszcine
cloddy atzd lime,
grown Loam 3oft Firm 8.C ¥odzratz amount of snore-
neqular cated lime,
Blocky
ireyisn| Licht Irragu= Firm R.0 todirate anount of 2issamine
Lrown clay lar atzd and szgraaatad lims,
to lcam blocky
brown '
arayicn Loam Platy Firm 2.0 Larse emount of secregated
Lirown Yime, Indzterminate Zepth,
i
‘. .
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2.55 The ~rea of the remaining‘rédikéctiviéy due to fall-out from the First.
Atomic Bomb has been outlined along a transect extending out northeast of
the Crater for the first 100 miles. The first thirty-two miles were sur-
veyed in detail. A contcur map has been prepared cn the basis of the mr./hn
total beta and gamme radiation measurable during the summer of 1948,

2.56 In the Detailed Survey 240 square miles were found to have the range
of activity from backgrcund to 0,3 mr./hr., 38 square miles having the range
of activity of 0,3 - 0,6 mr./hr., 2,14 square miles having the range of ac-
tivity of 0,6 -0,9 mr./hr. with 3,7 square miles being the most active out-
side the crater fence - 0,9 -6,4 mr./hr, In the remainder of the 1130
square miles surveyd all activities were 0,1 mr./hr. cr less,

2.57 For the most part, all activities ocutside the crater fence are found
in the upper two inches., Some atypical profile saiples were collected hav-
ing activities existing at lower depths., These are indicated and discussed.
2.38 The activity is being spread by wind and water, particularly in the
Trinity Regien. Wird-blown dust cellected from table teps and the floor in
a guard shack does iave considerable activity associated with it, Water
deposits of coarse sand were found to have the greatest activity outside

the Fenced Area, '

2.59 A study of the scil profiles collected in 1947 and 1948 from the
Crater indicate a portioa of the present activity is due to neutron-in'luce
tion.

2.60 Trinitite %ithin the crater fence gives an average activity of 1185
?is./sec./gm. The wecthering «f trinitite is progressing ~ the larve frag-

ments :re disintegrating,
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3.1 Thke primary cbjective of the i§48nilamogordo Field Survey was tc de-
termine the degree and extent of contamination in the fall-out area of the
First Atomic Bemb. Following the completiocn o f thet phase the consult-
ants{1) undertack the animal investigations of the summer's program which
iacluded three different phases, as fcllows:

1. External Evidence of Radiatiocn Damrge,

2, Ecclozical Aspects of Survey,

3. Radiological Assay of Animal Samples.,
Some information will be included from materizl collected during the 1947

Alamogordo Field Survey since these datz have not been repcrted previously,
EXPERIWESTAL PROCEDURES

3,2 Collection of Small Animals., With the exception of the cattle (see
paragraphs 3.3 and 4), all specimens were collected by the consultants of
the Alamogordo Section while in the Trinity end fall-out aress., After
shooting or trapping, the specimens were cither air-dried or preserved in
ten per cent formalin for shipment to the project laboratory for anmalysis,
411 locality data epre given with reference to the Netailed Radiolegical
Survey Map (see Figure 3, inside back cover) and primarily with respect tco
the twenty-three Lateral Reference Points accurately surveved in the Pri-
mary Transect Beference Line,
3.3 Cattle, Seven cows and one calf were purchased from T. R, Ccker,
Ringham, New Mexizo, whose ranch lies witiiit the southern section of the
Cibola Vaticnal Forest in the general region ¢f Lateral Reference Point
Numbers 18 and 19,2} Since these cattle had been grazing for varying
periods of time over opin range covntry »nd in the farest, some areas con-
tasinated and scme net, it is not pessible t¢ axrrive at any cunclusicas
concerning their actuzl exuosure time in contaminated areas of the fall-cut
The eonly suggestive evidence aleny this line is the fact thet cows 2 and 6
(see Table I}, shoved typical pateies of grsy (bleached) hoir on the
t THE 2CNSULTANTS who SARREED OUT THE §HELD 4&SPLECTS CF UHESE INVESTIGCATICNS WERE AS FOLLOWS:

§36F, 3,8, CIFLES, HEAFETOLOGIST

DR, A Js VIN ROSSEM, QINITHOLRGEST

MR, W.A, DMNWSG ., WNAWMMALOGIST

MR, K.S. NCRRE!IS, HESFETOLEGtST
MA. S.6G. Z®EIFEL, HE/PEYOLOGIST

2y FOR TETAILS SLZE THE DETSILED LAYEFAL REGIZLIGEC L SUAVEY YMAP, FOGURE 3. FILED INSIOE TACK

CLVEFR.

Uf’e’CMSSiF!ED
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PR T ‘e ses G2 8*O ::o 21. J/lt/
derzal end lateral qurfarse spnarpntlv comparable to.tbe ccmdi}ig* deg- "éz,
< L3
criiced for cattle stud1ed :nvaral mO“LhS »fter the tese- qn ww oral com-

munication (Qctober 29, 1948). Mr., f. ‘H, Coker told the senicr author that
these two cows had been "in the forest" during each annuel grazing season.
In sview of these and other uncertainties all data with respect te the cat-
tle must be considered in light of unpredicteble and variakle exposure,

either external or internal, to radicactive contamination.

_sfable |
@aneral Data on the Eight Cows
ive Weight Drasssd wWz2ight

Mymber Agz (1) Live,gsie The (2)°

§ Y-6 ysars .83% 437

2 4.5 years §03%5 511

3 Yeariing 610 309

th Yearling . B1% " 323

5 Yearling 56% 252

6 5-§ yoars 8286 470

7 4-5 months 210 I53 (3)

R 2-3 y=sars 570 297

(1) Estimated by inspectors znd personnel of the Schwartzman Packing Compa-
ny, New Mexico,

(2) "Hot weights" taken immediately after slaughtzring. .

(3) Calf was not skinned,

3.4 ‘The cattle were trucked from the Coker Ranch to the Schwartzman Packing
Company, Albuquerque, New Mexicc, on the morning of Movember 1, 1948. After
weighing, all cattle were inspected for brands and distinguishing markirgs
as given on the originel bill of sale., Prior to and during slauakterino
that sfterncon, ench cow was inspected in detail by Dr. Harry Klauber, D.V.,
Chief City eat Iaspector, Nepartment of Saniteztion, City of Albuquerque,
Nev exico. No evidence of gress patholony either externally or interpally
wns feund and Dr. Klnuber inforzed the projcct representative at that time
that the meat of all the cattle would be scceptable for public consumpticn.
Slauchtering wes carried out by the usual procedure of the Schwartzmen
Packing Company, each organ or tissue being inspected in detail by Dr. Herry
Rlsuber and by tie project represeutative -efcre being packed in half-pint
packages (containing a meximum of 300.to 400 grams) for decp {reszing. “hen
the size of the orgen or tissme permitted, duplicate or triplicate samples
were removed. All sanples were packed in dry-ice, shipped by 2Air Express teo
the project and the samyles stored in deep-‘rceze leckers until ashed as
described below.

2,4 nadiological issay of Semples. In the laborntory the various samnles

(tissues, organs or carcusses) were rozsf--red %: w2ighed containers

&
3
3
[

{1,
LT A )
5"‘!#/_
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finally placed in the muflle furnace and ashéd’overhighi® #t a temperzture

8 0
.

of 550-600° C. After cooling to room temperature the containers plus ash
samples were reweighed and weight of ash determined by difference. Samples
ashed in the porcelain dishes were counted without transfer while material
eshed in pyrex beakers were ground up and 2 sample, not exceeding one gram
of 2sh, was weighed out accurately into a tin lid, 1-5/8" in diameter and
3/§" deep, for counting.

3.6 All counting was carried out with the equipment and by the procedure
rreviously described (see paragraphs 2,28 and 29), All results are reported
in terms of disintegrations per second per gram of ash., No correction to
zero-mass was practical for the animal specimens because of the very low ac-
tivities involved, Only those data are considered as significant from the
small enimals which were equal to or greater than twice the background leve
el., This level of significance was decided upon because of (1) the ob-
served variastiors between different scaler units and between repeated counts
of a sample on the same scaler unit and (2) compsrable analyses on samples
from the project's animal colony shcwing counts not exceeding twice back-
grouhd in the majority of cases. For the samples {rom the cattle all data
are reported which exceeded the averzpe baciiyrvund sc that data would be
available with regard to the actual magnitude of this low level of activity,
However, duplicate or triplicate ccunts were made on all samples showing

activities equal to or greater than twice the background level.
RESULTS OF PsDIOLOBICAL A3SAYS

3,7 The results of the radiolopgical assays of 2ll animal specirens col-
lceted during the 1648 Alamogorde Field Survey, together with some data
from material cullected during 1947, are summarized in a series of seven

tebles as fellows:

Takle JI° Nirds

Trble TIT Simail vammals

Table IV Septiles

Table V - Scft Tissues of Cews

Table VI Bones. and Rone larrows of Cows
Table VII liscellanecus Riclegical Samples
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Summary of Data of Totab RBeta ard Tamma 4
for Birds follestcd DMuring *ha |y48 Siolog
pata on Rirds
Activity
Activity Total Hc. Show-
Above No, ing Sie- -
- Soil Gol- nificant
Lecality mr.fhr. lected Activity Mame
Snizella
KE sidz of posserine
crater Calamospiia
fencz 4.0 12 2 me lanocor-ys
Chlorura
chlorura
| mile north T
of crater l.0-¢,0 13 S Otocoris
finca alpestris
6.5 mils Jeoft -
of 8 Latzral 0.1%5 € 0 o
Feference
Point
South side of Lantius
creter fznc=z .20 | [ ludovicianus
2,5 mi SE Rack-
of crat= ground | ] .-
Exact carter More than Chondestes
of cratar 30,0 ! | gremmacus
At ¥7 Later-
a)l R:farence 0.5 | ] it
Point
Coopar wWal} 0.1-0Q, & 1} Zencidura
macroura
(1) Thz ts "Carcpss? is used to indicate sithar th
ortion trhercof after the digestive tract and oth
r*»ovad.
(2) ®$ = not significant, (Rbserved
(2) value for crop cnly.
{4) valuz for intestinz only.
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Showing Significant

Activity in Disintepra-
tions/Second ffram ish
Diczstive Othar Carcass
Tract Viscera ()
- - 1745
8S (2) --- 2.87
24.8 - ¥S
374.0 NS ¥3
73.6 N3 N3
§03.0 £s LR
20.6 ¥s 5.2%
61,0 LR ¥s
9.3%5 LR ¥3
2¢85.0 kS Ic.l
1o.4 {3 »s ¥3
20,0 (4) =§ kS
16.8 {3) . kS K3
12,3 (3) s NS
sntire ainal or that
er viscsra hava been

counts less than twice background,)




APPROVED FOR PUBLI C RELEASE

tetivity Toteal Activity in
tbcve ¥umber Humber Carcass
Soi l col- showing d.és,/g. Stomz :»
Locality mr,far.  lacted Activity Hamz - sh (1]
Lata}a! 2 1=, )
0.8 pile west 0.7-2.5 Y ) Cremicophorus ¥3(2) k3
{juveniles)
Laterel 3 t:2ft, .
0.6 milz ¥ 0.5+0.7 2 f Cnemidophorus - ¥S 1150
{juveniles)
Laterel 4 1aft, -
i mile MW 0 5-0,7 7 ¢ Cnemidophorus NS b e
{juveniles)
Secorro, ¥ow Rack- Cnemidophorus
Haxico grouynd 4§ 0 (adults) ue ew
Horthwast of N Cnenidophorus 5.9
crater C.1+2,.5% i1 2 (adults 2.8 N,
1/2 mile 3 of Lit-
{Te fad Tank nsar Uta '
Lateral Rzferzncse 0.5-0.7 IS 0 stansburiana LK) 28
Point #4
At Lateral Refers o Uta i
enc2 Point §6 0.i-0.2 3 0 stansburiana vg ng
Cratar f2nce at {ta .
quard Shack Road ¢,7-2.5 4 0 stansburiana R ¥S
fast side of cratar Uta .
fenz2 ¢.§-0.3 6 ¢ stansburtana ¥s -2
0.8 mile west o¢n Ute .
tataral 2, 1eft c.7-2.5 9 ) stunsbariana =8 #s
1.2 mils w2st on Utae .
Lstoral 2, 1=2ft 0.7-2.5 % | stunsburiuna 4390 #3
putside crater - lite .
fance 0,1-0,7 5 ] stunsburitena s - -
Inside crater lUta )
fanes ¢.2-7.0 7 o stunsburtiuna ] -
Sutsids crater
fancs 0, 1-0,7 4 0 Phrynosona HE) .
Irside crater
fence 7.0 | I Phrynosoma 8.2 -

(1) S3tomachs of thesse reptiles werz not analyzzd individually but corbinzg
frem zach lacality, ' . i e s e
lei. than twice buckground).

(2) MS=nct significant (obseri~d <qugt§'A
ST
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Sample

Kidneoy

Adrensl
Ovary

Uterus

Embryo

Muscle

(1)
(2)
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Activity in Terms of Disintegrations Psr Second Per Gram Ash (1{)

#6
re

Cow £7 ow ¢
4-5 mo. 2-3 vr.
ol old
§.50° 5.42*
3.38 3.,¢6:*

qlES‘

5.73 5.82
.- 3.68
.- 2.‘5
2.38* 8.71*
6.81"

at observed counts were within

E‘cc‘;w $1 qCW £2 Cow %3 Cow 4  Cow #5 5" gﬂy
- yr. - r. .
old glg Yzarling Yezarling Yoarling old
3.97: 3.36* 3.74* §.63 4,.67% 4,93
2'8 “05" 2.56' 8.89' “.39' u.‘o
3.73* 3.96* 3.28" 4,15 2.17 3.02
3.88*
3.19 - 6.30" 8.43 .o .-
6.70 NS 2.17 4,36 5.92 §.98
6.40 3.72* .09 5.93 4,58 ~--
2.54%
‘.42 .- - 3006 ‘l‘g '.73
5.15* §.96 6.58" 2.C8 B.44" 2.02
3.33" 5,28* 3.86 .85 2.06C 6§.21
4,55 3.52° .08
3.79* 6.38"
iss marked with an astzsrisk are basad on obsasrved counts which were
than twice background.
table, the symbol, NS, indicates th
its observed for the background determinations.
7"; "' : :, !ll
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Summary of Dztu on Te¢t al Sz2ia amd rempachctivities
in the 2oncs and Bure o adeofeCowy, &

-or

*

kctivity in Tarms of Bisintegratiens Fer Second Per Gram Ash (1)

Cow #ij Cow #2 Cow #3 Cow #y Cow #5 Cow #6 Cow #7 Ccw #¥8

Y-8 yr, 4- r. X . 5+6_yr. -5 mo., 2-3 yr.
Sample olg glg Yzarling Yzarline Yzarling old old eld
Binar NS{I) ¥S £ Ns N3 8.5 D, 1C NS
0.52° 0,41 ns 0,21 53 ¥$ £.36  0.6%
¢.52 XS L vs ¢.37 0.2 0,53
.21 .20 ¥g C.iIC C.5% 0.8 LR
C.lG .42
- B3
£.43
Carpals NS %s 3 ¥s .41 n, 0.31 C.y42
G.27 %8 0,44 0,27 CoiC N3 c.52 .83
0.27 %S %3 %S 5.4l 0,65 t. i
C.27 ns §¥s 0.45 0.61 ¢.3¢ Coitl
Froximal end Cuyl .12 %3 6.10C 0,28 R C.21 C,i¢C
of Padius Gozl .31 LR 0,41 8 £,24 0.5 k3
G,09 £.2¢ v K3 L% NS ¢.53
NS 0.4t ] n,23 LN
shaft of ¥S C,t7 5] 0,66 c,ng ] NS 0.53
fadius ] 48 %S NS 58 ¢,18 LR O,
%3 f.51 .21 N3 NS HES NS ws
C.4%! L KS NS H3 S NS .53
NS
Distal eond G.37 ns I Ny 0.46 0.18 NS G.21 .82
of Fadius 0,37 N3 NS R3 €.20 0.i0 C.31 0.42
0,42 0.4l ke L] G.51 0,20 0.72
.31 ¢.31 bl N3 kS c.21 C.74
Yertabra, NS LS us N3 €.y .50 C.19 NS
Thoracic
Rib NS k3 Hs N3 *3 "s #s R°
B3 €.2¢ .23 .36 R f.18 G, u6 34
IYium, crast kS NS .39 AN KN 3.47 Hs S 0,17
1lium Pe§* LB ~ 30 N, u§ %S M3 ] f,.53
terior leine
flivm, Ischivm ¢,0% .78 0,25 NS N3 R ¢S %S
Junction
Fenur, Hoad of ¥8§ L .2( ¥3 xS 1.C7 £,29 0.48 M35
catabhulum Vs zg £L,59 L 1,28 6ot D H3 .29
fubic Bonse %S us ¥3 LR} NS £8S NS NS
{oceyx t.,78 it %3 %3 .10 N3 0,40 %S
fapne Horraw CL, a5 1,10 $S 4s ) 0.4y 2,34 5.13
(1) I this tatle, the ¥m tol, K3, Inlitatz2e - thet syyvved counts wirs within
the lizits ofssrved for thne ’acko':und dvtrrrxnatxons.

APPROVED FOR PUBLI C. REL EASE Uﬁ&‘ AN )



Summary of Pata

Typz of Samplas

Antolope p2llets

Ccw dung

Deer pellzts

Pear or Elk
pallats

fove crop contents
duna

Horse

nabbit stcmach
contants

Zherp cnd antzfope
Fellzts

(1)

ne2se valu=zs calculatzd on chservaed cnunis nore

APPROVED FOR PUBLI C RELEASE

HE .
3 ‘ Ct ' s
. e: i.e ete .o. éyc WS
A A P WLAS 'Iéb
TR N T Mﬂiﬂ.
*» » 4 » ; 2 . . yea e st sed Az .
Talklz VI
2 of Total Psta ond Gamma sctivitizs
for Misczilzancous Biolccicel Zamples
- Obssrvad Activity in
tctivity  Szmple Dis-
) Above Soi) lnteurationsé
Locality mre.fhr. sesc.feram as
On asphalt road | mil: wist of
Cratar Rackground .62
At Lateral Refarzance Point #|7 0.088 f.33
Rase Camp at Trinity 0.018% 5.77(1)
5 miles south of Yeara 0.048 2.00
Harvay Gatz 0.3-0.6 2.5 (1)
Backside of Y¥orth Qscuro Pzak
(Lateral Referoence Point #41) 0,148 i.93
Littlz Purro Ridgs ‘ .o 2.28
Slopz of ¥orth Oscurc, 65G0 feat
elavation 0.14%8 .18
forth slop2 of Horth OCscuro Pzak G.148 2.414
176,800 f22t on Transsct. south
of Bame R2fugz F2nc: 0,27 4.39 (1)
IS.1 milzs south of Gran Quivira - .37
Belda KHeadouartars RkG.0,3 3.%%
1.5 mile south of 4 7iles scuth-
w2st of Duran 0,025 $.407 (1)
3 miles south of VYeaushn-<crona
rozd juncticn 0.035 7.34 (1)
vecrth Oscuro F22k 0.148 8.4
Story Tank o.02 2.48

than twice the obhsarvaed

backzorcund crunt,
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2.8

the radiclogical assay of the animal szmples, it will be necessary
sider the accuracy of counting data clcie to the background level.

this purpose, reference was made to the-report of Jarrett(l) using

lcwing eguaticn:
0

0
K
i1ficance.
N

-3

backegrcund.,
Np

ts

where:
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sccuracy of Counting Data.

Before discussing the

ts

Error 1in

Constant
Counting

Counting

+

Np
3%
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the

terms of counts per second,

equal to 1,645
rate 1n counts

rate in counts

fcr 2 0.90 level of sig-
per second for sample plus

per second for background,

Time of counting sample plus background, equsl to

500 seconds in these experiments,

ty = Time of counting backgrcund, egual to 500 seconds

in these experiments.

Fer

results cbtained in

tc con-

file

3

3,9 The erroms calculated by the above cguation for low levels of counting

by the procedure used in these cxperiments are summarized in Table VIII.

frrors in Low Levzl Countin

"
Wwo

[

DD
B = O a.c
For T YL O R N

A3

n.3¢C
L.65
.90

v
[

LAt

6,20 Lavel

Frem the Jdzta in Takle VIII

quite large for counts (after correcting for background) below 0.3 c./scc.

which includes over 90 per cent of all animal sawples analyzed., 1}

Table VIiI}

¢ for the
ance

of Significanc

Frror &
c.[sncy
C.G58
N,C053
2.051
¢.C58
C.070
C.02H
n,09c

r Per Cont
Sample Count
280

113

gl

"
0
-

3
13.5
Ic

, it can ke seen thot the evrror of counting is

3

lowever,

since coatro! somples also fall withkin this level, no advaentage wonld ac-

] N
¢ JRAXZETT, L AL

MoK P 12§,

SYATISTICAL MET®TIS, USF

Ry
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crue froum reducing thf<-etr0x by 1nrrea51ng.twe tijne of ¢ounting. The re-
se3 O 09 sue 00

reinder of the data aBGVa\fhu 1P“°I nf §,2 c./sec. can be considered has hav-
ing an average error of approximately 008 c./sec. which is ro.ghly equivalent
tc a variation of +15% These Jimitations of the data must be kept in mind
throughout all future discussions.

2,10 Activitizs in Sme)) fnimzls, Since it was decided /see paragraph 32.6)
that cnly thuse observed activities equal to or greater than twice the aver-
age background of the ccounters would be censidered as significant, the re-
sults of the radiolcgical analyses made on the smell animals as given in de-

tail in Tables II, III and IV may be summarized as given in Tazble IX.

Table IX
Summary of Significant nata on the Total Beta and Gamma
Activities icund 1n the Small Animals Collected Nuring
the 1947 and 1948 A]anoaordo Field Survevys
Ne. in which
X Ne. with No.with lower GI tract net
Total No. sho“zn% higher activity activity in analyze
numper sigpifican in GI tract GI tract than sefparately
Tvie analyzed acfivities than 1n carcass 1n carcass from carcass
Rirds 2 14 12 1 1
Mammals 274 20 (1) 14 1 4
Peptiles 86 4 (2) (2) (2)
Totals an2 (3) 38 26 , 2 5

(1) Gastrointestinal tract of one wammal analyzed but curresponding cercass
not received for snalysis, :

(2) Anclysis of reptile data not possible since the stoemachs of these animals
were apalyzed 2s a group from each lccality wnile the animals were ana-
Iyzed 1ncividually,

{3) For these 402 sgecimens, a total of apprcximately 1500 cdeterminations
were carricd o

3.11 The data in Table IX indicate that of the 28 animals for which sepsrate
analvses of gastrointestiaoal tract 2nd carcass are available, 26 showed higher
activities in the fermer. In fret, inrspecticn of the detailed data in Tebles
11, TII and 1V indicate that for 23 of these 26 enimels, no significant ac-
tivity eculd ke detected in the careczsses, These dota peint very strongly to
the fact that active material of some type is passing throogh the Jigestive
tracts of some of the specimnens with little cr nc evidence for absorption of
active materials into the tissues and wrygans of the anivaels. Sufficient ac-
tive materipl froum the digrestive trects of these aniwals cendd not be obtained
for a definite itentificaticon. lewever, the absence of absorption inte the
tissues would sugiest a very inscluble material which might be either small
varticles of trinitite or sail jarticles on which radicactive materials had
teen fixed, The slight activities found in some of the fecal samples reported
in Teble VIT may be censidered as additicnel, evidence, for the passage of ac-

DTN a » " .

s d : R .
tive materials through the Jidertive Cracis of souns &f the amimals.,
LR . . . »
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3.12 The cases in which sSeme lactivivy was pegteftdd i the ¢ajpcasses can not

: M : T T et 030 O3

be considered as positive ¢videnie ¢f storsgze of radiocactive materials in
the tissues as there is no way of ascertaining if this material might not be
due to contamination, The general procedure of collecting, trapping and
shooting might permit some contamination of the carcasses with radioactive
materials from the adjacent soil without "the material being actually in-
volved in any metabolic process. Great care was taken to prevent as much
accidental contamination as was practical in the field,

3.13 From the data in Table IX the frequency of occurrence of animals with

significant activities for each of the three groups was found to be:

Birds 33.3%
Mammals ‘ 7.3%
Repti.‘les 417%

The high value for birds may be explained on the basis of their norma! habit
of -icking up small psrticles of sand which is retained in the gizzard, For
the mawmals a freguency of only 15,5% is found if the calculstions are lim-
ited to those animals collected within the crater fence. Although some high
activities are found in reptiles, external contamination must be consiilered
because o¢f their hebitat in clese centact with the contaminated soil,

2,14 2ctivities in Cattle., The detailec data on all samples from the cows
as reported in Tables V and VI are summarized in Table X, together with com-
parable dsta from 64 samples purchased in the Los Angeles Area from the open
market. The observed values are so low that all observed counts greater
than the avcrage hackground are reported. C(n the basis of data given in
Table VITI, the low values (necr background) for these cow samples may be
subject to counting errors ¢f a2s much as'200 per cent, These errors spply
te both experimental and control samples, It wmay be concluded, Table X,
that there are aprarently no significant differencss between the total beta
z2ind

from the Leas Anweles open narket.  Furthirmore, ne significant differences

zampa activities of these two greups, cne frem the desert area and cne
cculil be cbserved frem the detriled Jata of Tebles V and VI between the ace
tivities of the cnttle of dif{fercent ages. ‘

3.15 The dota an the cattle indicate no npcecurulzticn of radicactive materi -
als., This wmazy be interpreted in wne of {rour woys:

1. The eattle were #ever exjcsed to ccntsminated material from the

fallecut since they were at 2]l times in uncontawinated regions of the
Chujndera Yosa, (Yee parugruphs 3.3 aend 4.) In the case of Cows §2 ‘and $6

this would psot apply,

2. Althouuh the cettle iay have been ia contaminated regions, they
did sct inyest or inhzle sigrificant z:ouwnts of radioactive materials.
: ‘ . . ”:;‘1'7::: : 1:0 .0‘
B 3 1 ] [ ] [ ]
o - L] [ ]
1] . [ ]
re  ca
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Tablz ¥
Summary of Rang» and lverag: “otial Feta and Ganma
retivities in Tissuzs of CLcws from 4lamocordo
: and in Comparable Contrcl 3Samples
#lamonsordo Samples Control 3amples ({)
activity in Cisintzgrations per sescond pzr gram zsh

Type of Sample Ko, Rang2 tvrrag? Ko, Rang®2 Average
Skin 24 ¢-4.85 1.86 - - -
®lood ] 0-2.09 0.54 - v-—- .
keart i 1.61-6.25 4,28 7 4.276.59 5.5l
Lym=ph node ] 2.19-7.39 4,25 - - .-
Lung 2 2.75+8.89 4.68 - — -
Liver 2 0.55-6.40 Y.it 6 06,15 3.39
rall Rladder and Rile. 7 0-%,34 1.3% - - N
Rumen 26 1.,8%=7.37 4.20 8 0-7.22 3.21
Duodsnum 12 2.00-4,83 3.93 - - -
tleum I .- 6.50 - - —
€Cazcum I 1.,65-7.46 4.4 - - -
Caecur Contants 3 j,u3-4,27 2,84 - - ce-
Colon 22 I.04-7,22 4,57 5 3.1¢-8.01 .74
Spizen 9 1.,98-4.,75 3.23 ] Y.13-6.21 b.38
Pancrzas 7 .91+5.88 3,37 § - 4y.75
Kidn= 24 }.63-3.,22 3.97 ) 2.82-7.17 B3
tdrznal 5 3.§5-8.43 5.39 - - -
Ovary 6 €*5.70 3.52 - .- -
Utzrus 7 2.1g6-5,40 4,186 - et ..
Imhryo ] 1.15+2.06 1.zl - AR -
iruscla 20 G.23-3,51 3.9 7(2) 2,935,720 z.ow
Eone 234 £-3.47 2.01 13 0-2.44 0.27
#onz Marrow 3 0-%5,.14¢2 1.33 5 ¢-17.3 4,53
(1) Thszsz samplas wzre purches=23 on *h2 <.2n markzt in the Los Any2les Arce,
(2) Thssz valuss are: for sampl2s of L2-burger,
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ll‘ Ull l‘l - A ?

‘st%d ‘or znhalea ﬁy the cattle

&

it was 1in such a form as to be ura\a1la31e for Késxm1rét1on, 2 condition

*e wvo
L X el
)
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3. If radzcact1\e. at»rrdxs vere

zlready suggested for the small mammals, (See paragraph 3,2)

4, Exposure was essentially a single exposure phenomenon, so that
excretion was able to eliminate all but the traces found.
3.16 At the present time no data are available which would permit drawing
z2ny conclusions concerning which of the above four exélanations are appli-
ceble. The survey in effect savs only that these cattle are not contamin-
ated with significant amounts of fission materials. It is hoped that addi-
tional data obtained from future inv:stigations on small mammals may throw
some light on this prcblem. Additional work on cattle with respect to the
accumulation of radicactive materials does not seem justified at this time
but should be postponed until such a time as scil and plant studies indi-
cate that active materials are readily available for assimilation by ani-

mals.

3.17 Since it is known that animal and plant tissues 211 centein potassi-
um, some of the cbserved activities must be due to the presence of the ra-
dicactive 1isctope of this element, Furthermore, radium and radicactive
cerbon, have recently been reported (1) 25 normal constituents of enimal
tissues, Tt would also seem likely that the normal radiocactivity of liv-
ing matter might also be dues teo the presence of radiocactive isotopes of
uranium and of the thorium series. It is gquite possible that the activi-
ties observed in the animazls and plants from the Trinity Area may be ac-
counted for in part, or even entirely, by this naturally occurring activ-
ity. Ad¢itional work which is vow in pregress will have to be completed
befwre this factor can be satisfactorily evzluated., Further werk is also
reguired to determine whether or nct seme radicactivity is lest by the ashe
irg wethods used in these experiments., The extent teo which plutonium 1is
present in these samples is net known et this time,
3,12 Relzticaship batuean Contaminection and Activitizss in frinals, Cnly
the data fer the small animals can Le discussed in relation to the Jdegrae
of conteawrination, ‘the data as given in Tables II, III and IV indicate the
mpjority of animals showing significant activities wesre collected from one
of three locealities which are those of highest nctivity:

1. The area withip the crater fcuce,
9, The area outside of Lut adjacent to the crater fence.

-t

3. The nrea on lateral 2, approximately 0.5 teo 1,3 miles to the

west of this refercnce point from the transect,

Some of the birds (especiclly those from Cooper llells) were collected a2t a

ty T3 st GAMBNE LT MATHRAL JARIARTTIYITY LF LIVING MATTER,

GY2s5SE, A, V. ARC W, &, LITBY: 5w
1 ] i

SCIINCE., YOLLME 126, S5B+59 (19273, ¢ ¢
' S 2 ]
] t ’
K
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distance from all of the zdove "ateas. These, extefuioys waysbe due to the
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more extended range of birds in “omparison to hose 6{°tié Sinall mammals arnd

reptiles.,

3.19 Although significant activities in the small animals are apparently
associated with regions of greatest contaminations, only a small proportien
o the animals collected in any one regienm show significant activities., In
no case did all the animals collected in any one locality, irrespective of
the degree of contamination, show significant levels of activities. This
suggests that the animal uptake of radioactive materials involves the pure-
ly chance periodic surface contamination of food and cannot be attributed
to the continuous ingestion of food in which active materials were incorpo-
rated. In the latter case one would expect to find scme activity, even
though slight, in all animals, It is probable that all animals in the con-
taminated areas would show at some time the presence of active materials in
the digestive tract,

3,20 Evidence of Radiation pamac:z., From a study of a total of 402 small
animals collected during the 1947 and 1948 Alamogcerdo Field Surveys, no
gross evidence has been obtained thot would indicate radiation damage.  Me
have not vet, however, undertaken detailed histclougical studies of materi-
als preserved for this purpose,

3.2{ Ecological Aspects of Survey. Although a large number of animals
were studied in the field, collections were spread out over a number of lo-
calities, As a result only a few animals, usually ten or less including
representatives of several genera, were collected in any one area, a number
ijnsufficient to permit any ccnclusions as te the population changes. This
phase of the survey was also handicepped by the paucity of collections from
vncontaminated control esreas., In the devastated area within the crater
fence, reinvasion by small animels is taking place apparently controlled by
the reestablishment of plent cover snd plant food., It is possible that
after several years! study of the Trinity Area some dsta of significance

with respect to the ecolcgy of the reyion might be obtained.

3.22 Evidence for Siolcgical Hazards. Available evidence indicates that

some insoluble radioanctive materials are passing through the digestive‘
tracts of some of the smnpll animals., However, this does not seem to be a
continuous process but rether one that occurs at nadetsroined intervals,
The maximum values in the digestive tract are ~quivalent to approximately
6.5 x 103 microcuries for one specipmen of Qtocoris alpestris collected one
mile north of the crater fence and 1.4 x 10”3 microcuries for one specimen
of Sylvilegus collected a2t the hut necar tle northwest crater fence. It

should also be mentioned in this regard that the lizard, Uta stansburiena,

e . . Lo e 'f' hl‘ -
collected 1.2 miles west of LitgFal 2, fe?.,. (ontainadia ztcotal of 6,7 x 10 3
. . . . N \ .
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microcuries for the enti2re anijmal,

3 2 5 . ] .
3.23 TFrom the above dala’ tlere arises thu'ques; on

Omecsse

.
.
]
[ ]
.
'
1

ards arising from thes intermittent passage throdgh the digestive traet of
less than 0,01 microcuries of insoluble radiosctive materials, In the ab-
sence of data relative to the frequency and duration of occurrence of this
proeess, no estimate can be made as to the total intern=l radiaticn expo-
sure of any animals collected in the Alamogorde Area. Furthermore, no spe-
cific informatien is available concerning which isctcpes are involved,
Therefore, until deteiled lzboratory investigaticns can be completed 1in-

volving continued exposure of animals to low levels of activity cemparable

to those found for field animals, the question of prcbable biclogical haz-

ards must remain unanswered.
SUMMARY

3.24 Of a total of 402 small animals collected during the 1947 and 1918
Alamogorde Field Surveys, only 38 showed significant values for total beta
and gamma activities all of these under twenty times the background level.,
Evidence accumulated thus far indicates that actﬁvity when present in the
small enimals was associated almost exclusively with the digestive tract.
We have nc substantial indiccotion of tissue accumulation., Furtheremore,
the maximum activities were aiways very low, fai;ing te reach 2 maximum
equivalent to 0,01 microcuries per animal,

326 Althcugh active 2nimels were collected primarily from arcas of rela-
tively high soil activity, in no case did all of the raimals from any cne
regian show significant levels of activity,

3.27 Animal contamination apparently invelves the intsrmitient passage of
insoluble radicactive materials through the digestive trrct., The froguency
and duration of this yprocess cannot be determined on the bpsis of available
datre,

3.28 Ne sigrnificent Jiffersnees in sctivities could be found hetween 319
samples of tissues from the 8 cows frem the Chupadere Mosa and 64 compare
able samples of tissues purchzsed in the Les Angélcs Area from civilian
scurces,

3,2 Twe to the Jlew levels of sctivities found in the aniials from the
tlamecgordo *rea amil the absence of controlled lcboratory duta for such ac-
tivity levels, no ccnclusien can be reached at this tiine concerning the

presence or ebsence of biglogical herards in the contaminated arees.
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4.1 This section of the Biological Survey had as its primary function the
determination of the extent to which plants were accumulating radicactive
materials and the factors influencing this process. In addition to the
above primary objective of the plant group, the following secondary prob-
lems were 2iso investigated:

1. FEvidence of direct irradiation damage in plants in the Trinity
Region or appearing in their descendents. _

2., Factors influencing the reinvasion of the devastated part of the
Trinity Region.

3. BRcle of plants in the metabolic cycling of contaminants to the

animals.,
EXPERIMENTAL PROCEDURES

4.2 Field Szmpling, FPlant and scil samples were collected for radiclogi-
cal assay at each site so that a comparison of their radioactivity could be
readily made., In addition, plants were collected for classification an
preparation as herbarium specimens. ’
Re3 Field Localitias, &1l plant specimens can be located with respect to
cne of the eight regisns given below (1):

j» G2nsral Rz2connzissanc2 3:ries (see paragreoph 2.25): Samples
wvere cocllected at intervals on the General Reconnaissance Survey for con-
firmation of comparadble soil and survey dsta,

2. Perimeter Saries (see parcgraph 2.37 and Table [V): Samples were
collected at the end of cach lateral so that cenfirmation of the backgrcund
level could be cltained.

3 Cratar and Fanced Area of Trinity Region (see puragraph 7.3):

3.
Flants were collected 2long two trenseets 2cross the Crater at right angles
to one ancther at 0, 25, 5, 75, 1¢0, (.0, 175, 225, 300, 400, 500, 6006,
800, 1000, 1200 and 14GQ feet [ram the center,

4. Frimary Trznszct Refzranca Line (see parograph 2.26): The soil
snd zress seamples were collected at intervals of 4930 fcet for the entire
length of the transecct.

§, tLatzral 2, Left (see paragraplh 2,26 and 48 end Figure 8): Cress
saples were taken at QO.i-mile intervals for the first wile and then every

0.2 mile to = distance of 2.6 miles northwest of the Primary Transect Ref-

tu NIFEPLNCE SMCYULD EE MADE TO FIGURES 1) 2 AND 3 N VHE RADIOLOGICAL SECT!oON, PART 1, GF THiS
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6. Harvey Ga:s §¢}hg7 ysecfpvrqgr&ph 2.54 and Tab}e XIT): Using the
gate on the north side of Harvey's Ranch as a reference point z series of
soil profiles was taken, Within a 15- to 20-foot radius of each of these
profiles, samples of all of the grass, shrub and tree species were col-
lected. _ -

7. Claunch Agricultural Arsa (see paragraph 2.7): Crop plants were
collected along the roads running north, south and west. of Claunch,

8. Control Recion: These plants were collected from a number of lo-
calities which are reported in subsequent paragraphs of this report,
4.4 Sample Preparation: In an attempt to determine whether or not radicac-
tive materials were lucalized in specific parts of the grass samples, they
were divided into the fcllowing fractions; v

I+ Tops: the grcen upper portion and the inflorescence,

2., Kew stubs: the leaf sheaths and the basal portions from which the
tops had been cut.

3. tew roots:

4. 01d stubs: old dead stems and leaves from previvus years' growth

5, 0ld roots: auy roots attached to the old dead stems or rhizomes.
Other plants were alsc divided into fractiens as indicated in subsequent par-
agraphs,
4.5 Preliminary experiments indicated that some of the scil particles ad-
hering to the plant surface might ccntribute to the observed activity., To
rcluce this contaminating factor to a minimum, all plant materials were
wanahed with agitation and scrubbing in a dilute detergent solution ("Aeroscln)
until all visible soil particles were removed. After thorough washing in dis-
tilled water, the fractions were dried overnight at 8(°C, ground in a Wiley
mill end finally ashed =2t 600°C for twelve hours. For counting, 0,500-grem
samples were weighed out into metal cups.,
4.6 tadiological Assay of Sarplest All samples were counted in dupliceate
using the eguijpment ond general procedure rreviously descrived (see puragruphs
2.28 and 290). This procedure was modified for semples from outside the Crater
by increasing the counting time to 3000 or 4000 sccouds for increased accurzey
All data are reported in terms of disintezgretions per second rer gram of plant
ash (dis.,/sec./gm.). The data have not heen correated to z-ro-ins3s hecause of
the low level of the activity ond of the absernce of data an the isotures re-

spensible for the observed activitins,
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4,7 The results of the radiologiCél assayvs of plant materials are sumsarized

in nine

tables as follows:

Tatle XI: To.2l beta esnd gamme activity in the plants from uncontam-

inated lcontrol areas,

eral Be

als of

nitidun

nitidum

Transec

cf the

Table XII: Total heta and gemma activity in the plents from the Gea-

connalssance.

Takle XITI: Total beta and gamma activity in plants from the termin-

the Laterals.

Table XIV: Totel beta and gamma activity in the ash of Cortispermunm
within the fence of the Trinity Region along radii T-Q and T-180.
Table X¥: Total beta 2nd gamma zctivity in the ash of Corispermum
within the fence of the Trinity Regica nlong radii T-90 and T-270.
Table XVI: Total heta and gamma activity in grasses from the Primary

t feference Line.

Tahle NVII: Total beta and gamma activity in the plants alcony Later-

eft,
Table XVIII: Total beta and gemma activity in the trees and skrubs
tarvey Gate Series.,

Table ¥IY: Total beta and gamma activity in crop piants,
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TOTAL %ETA uPD ‘&MAA ﬁCT!fiYY
I THE “LAETS FROM UﬂCOHTuMlRATEO CONTROL AREAS

taricultural Crops:
tetivity in dis.[sec.fam, ash

Hiscellanzous Leavses Stems $Seeds Rools
tpcality C Plants Type Activity
Las Cruces, N,¥, Cotton Fibers Rkg. .- ---  6.83 ---
Deming, N.M, Cottan Fibers 8,05 2.82 7.53 7.13  9.20
iles SW of Peas Pods 7.69 1.26 3.07 7.9 4,52
Setatar {1) wheat Chaff P38 3.00 2 5.74 247
Covina, Calif, fats (young ) 9.87(2) --- 4,55
s
Brasstca 7.54(2) --- 8,02
canpestris
San Dimas, Calif, Oats (young ) 10.3 (2) --- 3.75
s
Brcs3tca 7.23(2) --- 9,52
campestris
.7 miles E of Dats oun 10.02(2) =--- 3.8l
Telsazon, Catif. (Pandsy
5 miles Sw of Yheat thaff 4,0 - 9.75 8.65 5.72 5.12
Banning, Calif, Barley Chaff Z.i4 2.91 9.87 5.68 3.37
las, Poas Pods. 8.19 5.48% 5.6 g.46 1.}
et Cauliflowar §:23  §.8y 222 Yylys
Lettuce 8.41 7.1% e .78
theat Chaff 3.8% 3.72 7.59 7.4 1.38
Unecuitivated Plarts:
ttohave Daszrt, Junipz Barries 2,73 - - S -
ga??f. P Tark 0.97 - —ee e e
fzw lesaves 3.386 .- .- - i
} b5rznchlats
01d lcaves 3.12 i - - -
t brinchlats
Y'"'.Ot'd 2.”2 - - fiadind hadiad
parstow, Calif, Salsola tntire plant 5,84
pestifer

{1) Peas and whesat wsrz grown at the projzct in soil collsctad 2t this
\ocallty.

(2) These data are for lcaves and stims combined as a single sampia,
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TOTAL RETA AND GAVMA ACTIVITY

IN THE PLANTS FROM THE GENERAL RECOMRAISSANCE

~

Reference Point

7‘t0 27 miles east of $an Antonio

on U,8, 380

-9 to 35 miles east of Ringham -on

¢.8. 380

to 50 milss nortﬁ of~¢arr|zozd
on U.S3. 54

2 ]

5’to 4y miles west of Corona
(Junction of U.S., 54 and N M. 42)

5 to 33 miles west of Claunch (west on
N.M. 49 und south from Claunch)

{ to 2.5 miles cast of 7 miles west and
7 miles south of Claunch on YoM, 164

0.1 to 4& milas cast of Palma
|,z to 26 milzs north cf Vauchn

Wwithin 15 nmiles to wnst und south ¢f
Veayonn

i1 to 235 milss south of Gran Quivira

Gzlines Poek Arca

APPROVED FOR PUBLI C RELEASE
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~ hetivity Range
dis./sac.fam. of ash

gackaround to 6.7

0.0

.69

1.00

2.8

Packground

Il2

ad

()
W

r>

to 116

to J0.75

to 9,34

to 10,2

to (0,16

te 7.0

to 3.2

to 1£.9
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TOTAL $ETA ~%B jeuwa 2CTIVIT
W PLAKTS FROM THE TERMIRALS OF TEE
Distencz and
iractions from
sferancs Foint Grass Spocias
.9 mitss left  Sporobolus .aircides
90" " Triodie pulchella
5" " Sporobolus air-oides
.5 " Aristide Fendleriana
Ho sampl=
.8 " " Triodia pulchellea
0" » Sporobolus airoides
4T " Sporobolus airoides
007 " dristida Fendlerianc
.0 " " Aristida Fendleriana
L0 " Aristida Fendleriana
No sample
.57 " Sporobolus cryptendrus
407 " Aristida Fendlertcnc
.37 n Hilarie Jeormesit
T " Hiluria Janesty
20 " Aristidae purpurec
AT " Hilaric Jomestt
47 " foutelouva gracilis
.6 " " Huklenbergia Torreyt
40" " Routeloua grecilis
Lo " " Aristide Fendleriana
AT " Aristida purpureu
.30 " Aristide purpurea
.2’ richt Sporosolus Nealleyt
.50 " Triedic pulchella
20" " Triodia pulchelle
4T i Sporabolus viroides
.27 " Joutelovu eriapoda
.8 " VYuhlecnbergia Torreyi
LgT " Foutelouuw eriopoda
.0 ifggyoéel] Sporobolus crypturdrus
.2 miles rioht Fouteloua gracilis
Fo s2mple
L0788 of Stipa lobata
Oscurc Ridan
L0 nites from Noutelona vriepoda
fruten Yaaok
¥o sarpls
.9 milus right Aristide Fendleriona
0" " Ruutelous gruocilis
20" " Loustelous graciits
20" " Nuhlenborgic sefifolin
B " Jtuklenbergiac Torrevt |

Disintsarations

per

szcond par cram of ash

eLs

eoaz
s
w
21

BN W N N
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.25
51
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Rottoms
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whole Plant
2,44
.59
5.£3
1.18
1.38
.73
.72
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TOTAL RETA A8D GAMMA AVTIVITT o 72 0r® e L
I4 PLANTS FPOM THE TERWI®ALS OF THE LATERALS
Distance and Pisintsarations c=zr
Pirections from second par ¢rem of ash .
tefoarancs Point Grass Spscisas Tops Sottoms Whole plant
6.4 milas right Bouteloua gracilis bosd
6.4 ° " Muhlenbergia setifolic 2,07 7.76
§.5 " Aristida Fendlerigna 4.2 2.186
5.8 ° n Huhlenbergia Torreyi 2,18 1.48
7.40" " Muklenbergia Torreyi i.3y
3.6 ° " Sporcbolus sp. 5.59 2.52
6.5 " n Aristida Fendleriana 2.78
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TOTAL BETA AHD GAMMA LCTIVITY ¥ THE ASH OF
CORISPERKMUM NITIDUM WITHIN THYT FEFCE OF THE
TRINITY REGIORM ALORS RADIL T-0 ABD T~180
Radius T-¢ Radius T~180
Faat from Par sant dctivity Par cant Letivity
cantar ash dis.fsec. [gm. ash dis,/sec. fam,

c 10.9 42,1 - s

VA il.s 44 .7 {15.0 57 .7
s¢ 13.5 47.8 15.% 3£.5
75 o= 20.18 12.4 Bt.7
LY 1.7 26,1 13.7 23.7
125 12,5 35.5 XN 6.6
175 15.5 27.9 1.5 1g.0
225 .7 22.2 12.5 15.4
360 12.2 Y. TN 1.0
LSO 1G.5 ic.5 13.3 1.0
Ao 4.1 8.4 I5.0 7.18
5C0 13.1 1.5 2.8 $.25
aco ey 7.32 0.2 2.25
{000 12,1 7.72 13.0 7.22
R 2.5 L.25 10.% .24
[46¢ - 2.61 12.¢C .28
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TOTAL BETA AvD SAMMA ACTIVITY I®¥ THE ASH OF
CORISPERMUM NITIDUM WiTHIN THE FENCE OF THE
TEIRITY REGION ALOMS RADI]

Radius T-9C

Per czant
ash

10,8
0,0
1.9
10.8
4.0
13.2
15.0
13.5
iy.8
10.5
13,3
12.8

Activity
dis.fsec. fagm.

42.1
35.2
32.8
51,1
22.4
19.¢C
19,2

.37
%3
2,55
3,C8
7.75
§.48

T-9G A¥D T-27¢

L X XX R )
(XL N ]

«

kRadius T-270

Per cent
ash

.7
i,
10,2
4.6
Fhe?
.9
12.3
13.5%
12.2
1.2
1¢.4
1.4

9.3
12,4

16,8

LR

tetivity
dis.fsz2cefom,

68.5
6.5
i22.7
36.3
37.8
28.8
21.2
1.9
3.04
a,uy
1c.03
12.4%
7.5
7.73

8,16
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Dictance tctivity in dis.fs2c.fgm, of ash

pefarance From Z=2ro New Hew 0ld old
Point Fezt Grass Spacics Tops stubs Roots 3tubs fRoots
§ 4,930 Sporobtolus airoides £,16 3.9 -—- 77.4 5,23*
) 2 ©,86¢ Sporcdolus airoides $.48 2,13 2,45 10,08 5,32
3 I4,7¢0 Sporobolus airoides 4,22 2,34 --- 3.24 1,78
Y 19,720 Sporobolus atrotdes 4,21 2.66 4,47 §.64 2,53
5 24,650 Sporobolus airoides 5.02 2.69 4.88 2.42 4,59
5 Muhlenbergia arenacea 5.36 4, 34" --- .- 6.8 *
6 29,580 Sporobolus atroides 4,42 2.65  v-- 5.88 §,72"
5 Triodie pulchella 4. 3.78  +e- 7.32 5,88"
7 34,510 Louteloua gracilis 4,22 4,62 6§.58 4.914 3.98
7 Sporobolus contractus 3,89 3,46 ~-- 4,56 7.8%5"
8 39,440 DBouteloua gractlis 3.34 4,48 2,26 5.8 4.48
9 44,370 Bouteloua gracilis 2.4§7 2.62 4,§7 4,85 .71
9 Muhlenbergia Torreyt 2.4 2.44 $.3% uy,i 2.%%
) 49,300 Bouteloua ertopoda 2,22 5.06 5,.8R% 6.2} 7.8
1l 54,230 Bouteloua gractlis 2,92 2,62 4,46 6.04 .47
12 59,160 Bouteloua gractilis .28 2,18 5,07 2.97 3.04
13 68,160 Sporobolus Hrightit 5.17 3.22 3.04 3.52 1,2
13 Bouteloua eriopoda 2,87 2.39 .-~ 2.88 0.576"*
134 72,660 Aristida artizonica 3.62 2.66 it §.44 £.56"
13A Muhlenbergia setifolia 3,77 2,59  »=- 4,24 .-
14 77,160 Bouteloua ertopoda 3.45 4.9 .- £.6 §.,78"
14A §1,860 Aristida Fendleriana .55 .34  ~-~ 2,36 0,385"
is 26,160 Bouteloua grucilis 4,22 2.6 .26 7.08 3.24
1SA 90.560 Bouteloua g.raCiliS 3.33 2.98 - 8,9% 4,38"
16 56,160 Spcrobolus nealleyt 4,23 2,53 _ 2,91 7.52*
154 99,660 Aristida Fendleriana 5,54 3.4 -- 10,27 10,72
17 Ing,160 Bouteloue ertopoda 7.4 7.0 £.71 2.482 3.71
175 108,860 Auhlenbergia Turreyt 5.38% 5,64 e 1c.28 3.,€3"
e . 112,180 Bouteloua eriopoda 5.37 12.6§ 0,72 23.% 3,07
12A 117,380 Aristide glauca 4,24 14,53 4,73 22.23 33.C}
12A tnhlerbergic settfelta 12,24 10,79 3.0l 18,03 2,34
13 192,160 'funlernbergia setifclia 17,31 15.29 5.2 31.72 10,03
1GA 126,850 Aristida artzonica 12,46 13,00 2,24 27.30 u,82
20 121,165 Beuteloua grreilis 12.08 168,36 it 42.40 26,25"
2CA 135,06C uhlenbergic setifolia 24,20 36,65 - §2,7¢  10,77"
21 fep, 160 uhlenbergia setifoliv 16,05 30.05 12,3 £3.0¢ 7.0%
204 15y ,36¢ 'uhlenbergic setifolia 16,41 27.07  9.55 47,20 2,50
59 149,188 Suhlenbergic setifolia 9,29 21,54 1.5¢ 28,4 1¢.38
224 153,65¢ ‘iuhlenbergia Terreyt 2,11 4.25 5,94 26,20 I1.I¢#
224 Aristida gluucae 18,29 1C,2% R 22.2 s.12"
23 152,166 Bcuteloua gracilis 9.42 16,53 4,37 {7.07 24,65
234 162,660 Ecuteloua grocilis 5,70 8,36 10,45 20,4% 13,30
* tiw and old roots combinzd,
** Kew and old stubs combinad. .
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Table

H

XVii

TOTAL RETA AND CAMMA ACTIVITY

IN THE PLAMTS ALOKE LATERAL 2,

Spacies

Aristida glauca
Sporobelus airoides
Sporobolus airoides
Aristida gleuca
Scleropogon brevifolius
Bouteloua eriopoda
Sporobolus airoides
Eoutelouc eriopoda
Sporobolus airoides
Scleropogon brevifolius
Sporobolus atiroides
Aristida zlaeuca
Sporobolus Nealleyi
Triodia pulchella
Sporobolus Neclleyl
Sporobolus ciroides
Muhlenbergia Portert
Sporobolus ciroides
Aristida glecuca
dristida glcuca
Sporobolus airoides
Sporobolus airoides
Sporobelus atroides
Aristida glauce
Sporctelus airoides
Aristida gleuca
Aristida longiseta

stybs,

Entire plant,

stubts and roots.,

-
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activity in dis./ssc./om., of ash

Tops

2,75
4,64
2.67
4,156
2,38

4.13

j0.,7%

6.18
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Stubs

2.52
2.61
2,02
5.04
6.9 *
5.92*
9.98"
8,88

- -

3.4

-~

5.07

- -

3.5 *

- w

- -

4.186
4.52

- .-

- e e
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0ld
Stuks

2.37
2,33
8i.2
3.98
7.34

8.47

- e e

§.51
8.53

- e

8.8
12,37
$.43
5.21
.46
4.52

- e e

2.1

- e -

Roots

2.51
3.%0
}.6%
8.5
7.1%
4.57
3.13
9.0
IC.87
2.64
1,75
9.88
13.2
17.27
12.8
9,23
22.2
7.584
3,34
2.58

-




APPROVED FOR PUBLI C RELEASE

>

o %, S ; " 35
i wne o0 E DR T TUNCLASSIFIED

TETAL RETH A8D Coitdh HCTIVITY
I# THE TREES Anp SHIFURS OF THE HLRVEY GATE SERIES

rctivity in dis.fsec.fgm. of ash
Plant. , 0.3 mi. W, c.0 Tate 0.2 mi. E. 0.8 mi. E.

Juniperus monosperma

fRerrizs - 8,69 .o 6.9
New growth 8,85 IR 7.086 oI
Racent growth §13.2 5.4 8.3 §2.33
gider erowth 3.7 15.7 §1.93 17.7%
Rark . 79.0 65.1 §6.6 62.6
puff . 41,6 44,8 52.6 30.2

Furotia lanata

Young stems and lezves i4.325 18.25 16.35
0ldar stams %0,98 22.2 20.3
woody basz 7014 3.8 27.8
Poots ‘ 20.55 29,3 28,7

Atriplex ccnescens

Lsaves 10,89 7,63
Younn stams : 7.21 3.3
0lder stems 12,25 17,068
foots 62.0

Pinus edulis

tezedles 12,7
Rark 47.7
Coldenic hispidissima
Ycung sicws and leaves. 51,0
' A A Y_J.,\. : 3
gina2r =(oms 52,
Yeody bass and rocts 7¢.4
Senecio sparticides
Lezves and fruit 9,35
Youna stems 6.12
nlder sizms 17.8
ug .2

“oody base N
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TOTAL 2ETS AND G2MMA ACTICITY
I CROP PLAXTS

Soil 4
detivity Miscellansous L22ves 3tems Seads foots
tocality Plant d.[s./a. Type activity
Jarratts, Corn .2 forn % g,.07 5.29 £.,9% e 6.26
2.0 mi. S cobd
Tassel 4,%2
R2zns f.87 .67 7.50 .33
Jarratts, Sorghum (I 2.62 8.8 2.€6 3,03
200 mi' s &
1.3 mi. E _
2.0 mio S ¢ Sofghun ol | .34 706 1,93 2.825
‘.3 min_E
2,0 mi. S ¢ Hilo 0.49 2.1% 7.02 4.08 5.3%
2.0 min E
Claunch,
3.5 mi. ¥ dgans 0.35 4,44 0.5% 7.8 2.03
1,8 mio ¥ Corn .08 Tassel 3.0 3.35 7.4 .45 4,43
0.8 mi. S Corn 0.48 2.68 T.,45 2,75 .78
0.7 mio ¥ Boaans Bka. 2,10 .88 7.35 2.234
.l mie ¥ Jats Rka. 4,724 7.07 4% 5.0
2,2 i, © Judan 0,50 2.41 7.35% 1.514 2.13
2,2 ni. ¥ xaffir 0.23 2.68 .22 2.23 3.45
2,3 mi. ¥ Parlay ¢.12 7,43 7.95 2.3 5,18
4,y mi. N Jedan 6.58 2.5 ¢.2 3.28 1,34
4,9 70+ ¥ torn 0,55 Trss2l 0.3¢ 3.48 7.57 5.35 2.%3
R,U mi. © Sa2ans ¢.37 3,22 .78 7.0% -
“zn  fatcnio,
0.3 mi, E Kaffir RKQ. 2.1% 11,285 5.15 1.2
0,3 i & Przans - 4,33 5.3% 8.87 fkag.
T RN LTY
St QLA ce
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4,8 Plant Background., RBefore considering the radiocactivity found in plants
collected from areas known to have been contaminated from the fall-out of
the First Atomic Bomb Detonation, it will be necessary to discuss the ac-
tivity levels found in plants from other areas not affected by the bomb.
These data have been summarized in Table XI. These data have been first
considered with respect to crop plants (with tuwo samples of Brassica) which
were grown in cultivated areas in which fertilization, as well as proper
spacing of plants miminizing competition for the available minerals, are
factors that may increase among other nutrients, potassium in.the soil. If
so, the proportional increase in k4° would tend to increase the plant back-
ground., There is also the possibility that traces of the elements of the
thorium series may also contribute to this plant background.

4.9 Various parts from these cultivated plants show an increase of activi-
ty by a factor of two or three over uncontaminated plants from Barstow and
the Mojave Desert in California, with the exception of the juniper berries,
a fruiting structure. The samples from Covina, San Dimas and Cabazon were
young plants in a flush of growth and cantained activities of approximately
10 dis./sec./gm. of ash, The various other mature cropbp]ants, in which
samples of all of the parts are shown, show a consideralde transfer of ac-

tivity to the seed or fruiting structure. This shift in activity parallels .

the movement of potassium as shown by Hartt, (1) Miller(2) cites a series ofo-

authors who have demcnstrated the location and amount of potassium in plants
They found concentratisns in the meristem and leaves and later shifting to
the fruit, '

4.10 It is evident that all plants will show some activity due to K40 and
perhaps cther radicactive matcrials, In evaluating the data on the activity
of plants collected from contaminated soil we are forced to use, for the
time being, activity data on plants from the perimeter o¢f the contaminated
area, Table XIII, which mey nct have becen background. Froum these data we
have taken, more or less arbitrarily, the figure of 5,0 dis./sec./gm. of ash
as the ncrmal plant background, While this figure is besed on grasses and
should err scmewhat on the high side it furnishes a basis for estimating the

extent to which plants in the centeminnted area have picked up radiocactivity.

tn HLATT, £.8., SOWE EFFECTS OF POTASSIUM UPON THE GROWMTH oF SUGAR CANE AND UPON THE ADRSORPTION

AND MIGRATION OF ASN CONSTITUENTS, PLANT PHYSIOL.. $:389+45%1. (19224},

(2) MILLER, E.C.,. PLAYT FHYS{SLOGY, MCHAREW - Hilt 50<k C%. INMC.. NEW Y3RK, (1938).
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%.i§ Agricultural crops and other plantus gié”ir* cn ferthl1ieﬂ or fallow
soil probably will show s highes background {see.}éblg‘{l}u Young, vigorous-
ly growing plant parts with a higher protein content and considerable meri-
s¢ematic tissue, as well as fruits of verious types, may be expected to show
a higher n.txral lbackground., These values for plant background may be modi-
fied as more data becomes availahle by any one or more of the following
points:

1. It may have to be lowered, particularly for mature vegetative
tissues,

2, An additional factor to be considered is that naturally-occurring
radioactive isotopes in plants may be replaced or exchenged or a portion of
their normal uptake suppressed, by the presence of available radioactive ma-
terials from the fall-out. Since in the majority of the plants of this area
the ash represents approximately ten per cent of the dry weight, the above
estimated activity level of 5,0 dis./sec./gm. of ash is equivalent to about
0,5 dis./sec./gm. of dry plant.

4,12 Grassss from the Ceneral Beconnaissanc?. In the General Beconnalssance
(see paragreph 9,25) an attempt was made to gst a general idea of the extent
of contamination which would require a more detailed radiological survey., 1In
addition to the readings made with the survey meter over the soil, plant sau-
ples were also collected for radiclogical analysis., The results of these
anzlyses have been summarized in Table XII. A detailed mapping of the data
has not been shown, but the majority of the plant zsh samples gave activities
below the level of 3,0 dis./sec./gm. cf ash. Some samples, particularly in
the Pinghem Begion, in the Gran Duivira Region as well as in other areas
along the line of drift, show activities zbove this level. These values «ill
be reperted and discussed in jsreater dete:il after a more detailed study of
backgrcund material lLizs been cemjletad,

A.13 FPlents freca thz Terpinels of the Laterals, In paragraphs 2.36 and 37,
the axtent «f centsmination wes Jiscussed cn the bzsis of the deteiled survey
of the 23 Laterals using the radiclcgical survey instruments. Since it was
thought that plasts grewing in soil of backgreund activity might accumulate
zctivity ebove this nhserved level, plants were collected at the terminals of
the Laterals to obtain confirmatory data o the hackgrveund perimeters  The
activities in terms of dis./scc./um. ¢f ash as sumnprized fer these plants in
Table XIIT show cnly a few values that indicrte scme aceumulaticn, It there-
fore appears safe to canclude that the hackground jerimeter as indicated on
the Detziled Lateral Bodiclegicsl Survey Map (see Figure 3, filed inside the
Luck cover, Part 1,) is essentially a true pdcture of the extent of contamin-

ation, with sowe slisht extensions heing sucy zstgd on tHe lLaterals showing a
e N . N o eis *

* - -
value above 5,0 dis./sec./zm. of 2sh, This cen ma\ ro aul ‘e SOue modifica~-
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4,i4 Plants within the Fencs e the Fblnlty Rn7|on. Since the ad1olog1cal

tion pending a more det°1led stJdl of=ua Agﬂo,n

55'
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Survey has $hown (see Tuble V) that the area within the fence in the Trinity
Region has the highest activity as measured by survey instruments, plants
frem this area might be expectsd to show significent uphake of activity,

The results of the radiclegical analyses of.}epresentatiVe plants along four
radii have been summarized in Tables XIV and XV. It is at once apparent
that all pi#nts farther than 300 feet from the center and therefore, outside
of the sctual Crater, while showing activities well below those within the
Crater, zre still above the luvel of 5,0 dis./sec./gm. of ash. Within the
Crater, theﬁactiVities tend, in general, to increase as the center is ap-
proached. Final interpretation of these results can not be made until these
values have been corrected for the concentrstion of the naturally-occcurring
radicactive materials in the plant ash.

4.15 Grasses from tha Primarv Transect P°f°r°nC° Linz, The grasses col-
lected along the Primary Transect Beference Line were subdivided inte five
parts as previously described (see paragraph 4.4). All radlowvaical assays
for these szmples are given in detail in Teble XVI. These dsta nay be fur-
ther summarized as follows:

I. Refersnce Points | to |74, Most of the samples from these
points are below or near the level of 5,0 dis./sec./gm. of ask. Two samples
with exceptionally high activities of the old stubs were found at Reference
Points 1 and 9, These high values could quite easily be accounted for by
the presence of one small piece of active material trapped in the sample,

2. PRzfzrancs Points |8 to 224, In general the activities in the
samplcs from these points were well nbove the level of 5,0 dis./sec./gm. of
ash. The final interpretation must zwalt additicnal data,

4.16 The resules obteined for the individual parts of the grass samples
also vary =idely. A tendescy for the hishest values to be associated with
the cid stubs ond old reots is indiented in meny instances, Theve parts cre
estimnatrd te be frem 5 to 15 vears cof age ond heiice, were present and dead

ime of the fall-cut of the radicactive material, ‘The amount of ac-

hY

cr
cr
s
P,
[N

tivity, thus, indicates the radicactive material that wes eabedded in or
fixed to these plant parts during the fall-vat and resisted the washing
techniques, The plant zrowth since the time of the f2ll-out, however, sug-
cests that there is 2lso soire uptezke of radicactivity.

4,
that Lateral 2, left, gave the highest 2ctivity readings over the soil (see

7 -Plants tlcong Lateral 2, L2ft. Although the Padiologicel Survey showed

s

igure 8), enly the plant samples from the central part of this lateral, as

by the data in Table \\II. ceve 2Ct1\1tlgs abcve the leVel of

L«'., .t
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5.0 dis./sec./gm. of ash. -As in nrevious pignt groaps,: the Migh value for
L L Y ] “ & s 03

e th
the old stubs from 0,2 miles left may =well se dur to an active particle
fixed to the old dead material,
q,ia Trzes and Zhrubs of the Harvey Gate Seriee The Jdata of Table XVIII
indicate that activity well ahove the level of 5,0 dis./sec./gm. of ash was
found in the majority cf the samples analyzed from this regicn., Further-
more, -the older growth and bark usually shows more activity than the younger
growth, The evidence suggests that the larger the branch, the more bork
surisce available for contzmination at the time of the fall-cut, as well as
since then by wind., The evidence also bears out the adherence of radioac-
tive material to the plant material present zt the time of the fall-out,
4,18 Crop Plants. A comparison of the data for crop plants from uncontom-
inated, centrol areas (Table XI) with that frem crops from the Claunch and
Jarrett Regions (Table AIX) shows that there is no significant differerce in
the results of radiological assay of these two groups of plants. Further-

more, there is no relaticnship between the activity found in the seil and

that found i1n the plants.,
SUMMARY

4,20 On the basis of the plants so far assayed for activity the data mzy be
summzrized as fellows:

1. The activity fcund in plants from the Ceneral Reconnaissance and
from the terminals of the Laterzls is ccmparable to that found in the few
plants from uncontaminated ‘2reas in the majerity of the samples. Others
suggest some activity obeve the natural background but these values cannct
Lbe ade=quately evalunted until a more detailed study of backgrcund samples
has heen made,

2, Yithin tle fence of the Trinity PRegion, the activity in the
plants exevedrnd the level of 3.0 dis.feec,/am. of ash ever the catire area
sampled vith the hicghest valuce within 300 feet of the center,

3, Alcneg the Primary Transect Refcrence Line, activities cxceeding
5.0 dis./sec./gm. of ash from the living jerts of the greasses were sxcep-
tiosal prior to the Chupodera Mesa where the meximum values were found,

4, Trees and shrubs ccntain amcre redicactivity con the lark but the
new growth of shrubs contains activity cemparable (o that of the living
parts of the grass.

5. N significant differcuces in petivity cculd be cbserved in crop

plants from contominsted agricultural aress when crispared to these from un-

coptaminnted arcas,

C
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AREAS 14 HEW MEXICO AFFECTED BY THE
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5.1 Fasily measurable aunounts of radicactive fall-out remaining from the

[
o .

,
. BE :

+

3

4 E L

first atom bomb detonation rre still found in an ares some ten miles wide
and ev:2nding roughly northeast for more than e hundred miles across the des-
erts of southwcentral New Mexico. The amounts of radicoctive fission prod-
ucts t3 be found in any one place throughout this area are relatively small
except at and near the detonaticn point. Here, e ough radicactivity is still
preseat to crezte a strong presumption of hezard to living things that remain
continuously in the area. TFer this reason « fence enclosing about 145 acres
permits access only by plents and smaller animals.

5.2 The .ine of drift runs northesstward and in general, with a few excep-
ticns, the beta-gamma activity diminishes steadily in this directicn until
the Chupadera Mesa is recached, some 20 miles from the detenaticn point. OCver
this grazing area there is a larger awount of radioactivity then in any other
place except near the Crater. The fall-out is scmewhat spotty and recadings
of activity vary from less than 0,1 milli-roentgen per hour tu as much as 6.5
milli-rcentgens per hour in a few places,

5.3 Tt is not unresscneble to attribute the increzsed accumulation eof fall-
out over the Chupadera Mesa to such variables as increased elevation, vagar-
ies of air currents, showers over or near the area during the afternccon and
evening folleowing the detunation and higher cew geints at nipght during the
fall-out period, Certainly there was encugh radicxyctive material thst set-
tled out over this area to produce superficial skin "burns" c¢n cattle grazing
there, resulting in spots o¢f white hair over the back and rump.

5.4 This report includes datz indicating that the present concentrations of
radicazctive fission products are not great encugh wnywbere in the contawin-
ated rogitn, and sspecianlly ocutside the fenced-in part of the Creter Ares, tc
present a3 significant immecinte kazard to mnan or his demestic animels from

N
5

t ing i1s gretifving

tetal Lody expesure to bety yuisse irrafiaticn. This find

indend, but it weuld be resh te conclude, in the absence of siccifie inforaae
ticn, that new, no hazerds asscciated with products of the Lemb Jdetsnmaticen
exist in this ares, the hurmful sffects o«f which may not ~appeasr for a number

le ‘,‘(’?.PS-.

5.5 Ye now knew; 1) thet o human Leing weuld have te go to seme trouble to
expose himself to the minimum peroissible deily dose f betawgewma irradia-
ticn; 2) that over mest of the area the active materiels etectable with

present cquiyment are svill near the surface and for the most part inpscces-

e

.
2SR

& ¢
sible te ;:lzat recte; 2) thet in the Crater Pegicn and on the Chupadera

scime ¢f the plants hove radiunctive moterials in their tisFues; 4) thet the
sz s N At Lol HE
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while their tissues are not?,%) that there is some plutonium 1n the area and

presumably part of the wind-blown dust; 6) that because of low rainfall and
soil conditions peculiar to the area, it may be a number of years before the
remaining long-life fission products reach the plant-root zones; 7) that the
active materials are being re-distributed by-wind and water with dilutien in
some places end concentration in others.

5.5 We do not yet know very much about the physical and chemical states of
the fission products responsible for the remaining activity and next to noth-
ing about the relationship between soil characteristics and the rates at
~hich the fission products will percolate downward in the soil. We do not
know what amounts of plutonium are present or where it is distributed or at
what rates it may accumulate in the tissues of animals and man living where
thry are exposed to the considerable amounts of wind-blown dust., Ve have ne
information as yet on the metabolic history of the radioactive contaminants
present in the environment of all of the plants and animals of a large area,
We are aware of the conditions peculiar to this desert area and the reader
will be equally mindful of the fact that the metabolic histery of fissien
products may well be very different in lush agricultural areas,

5.7 In addition to our principal tasks, certain other objectives have been
kept in mind. .

1. The training of persocnnel.

9. The collection of data useful to Military and Defense organize-
ticns, as well as to the Atomic Energy Commission,

3, Study the repopulaticn cf the devastated part of the Crater Pegion
by plants and animals,

4., Individusl and population response , to continucus exposurc to low
level beta-gamma irradiatiocn.

5.3 It will be appsrent from this report that a considereble awount of the
data essential te thi interpretaticn of what has bean found in the field, =nd
especially fer estinoting long-renge Lazards that can follow the coentzmana-
ticn of large agriculturel areas with radioactive materisls, must come {rom
the laboratery, Significant prchlems requiring specialized leboratery facili-
ties include:

1. What are the tolerance limits te soil radicactivity due to Lomb
preducts for the survival and prepegation of a varisty of forage and crup
plants? '

2., Wwill agy soil concentrztion of ridiwactivity within tslerance lim-
its affect mutaticon rete in plantd?

3, 'Yhat are the up-teke and ccncentration fﬁtorcgg} rates cf radicac-

ae S
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tive bomb products in plants gnd the spil; ardctlter faczors ~<hich influcnce
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these rates? Co ',

4. ¥ill radicactive mat mlads LS?L"‘L
cal complexes transfer t@‘anlmal tissues? What tissues and in what amounts?

5. Fixation of certa1r fissionable materials, as well es products of
secondery neutron reactions by various soil types, including a :tudy of the
release of these materials from the various soil types by ion-exchange reac-
tions. ,

6. Leaching of radiocsctive soils as a decontamination methed.

7. Determination of the chemical anc physical properties of trinitite.
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