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17 +mt 1956 

SUBJECT: B Pavised Acoustic Sigml Period v-8. lield Data 

1. Cmeral. Subsequent to the Teapot series (Fcbxueqp - hy 1955)~ . 
TL2 mvicKed all acoustic data and rm5sed the sipal period VS. $eld 
cums. This xzz~randtm pxxzscnts the latest infoxzA.ion rega&.ng d&e* 
Aation of boxb yield frox acoustic periods. 

2. Eack~mmd. 

a. Period vs. yield curves &own in Figuzm 1 wem used prior to 
1 February 1956. These cum~s mm obtained us~%ng data fro= CmA~ouse~ 
Bustetiangle, Tunhletinapper, fvy, Upshot-faothole, and Castle. An 
average period at r.z&mm mplitude was obtained by averaging data from 
all cross-wind and down-wind stations for each shot. Fegression lines 
and standard en-cm of estir;ate were obtained without neigliing. Two 
powe-law curves were coquted, one using data from shots of 0.2 to 550 KT 
and the other using data fm shots of 103 to 15,OOC KT. 
the lower yields fol_lmsr 

The ecption for 

log Y A 0.2787 = -2.00316 + 2.64612 log P (1) 

whereY* yield in kilotom. 

P = period in seconds. 

This can be written qpmCk.Ltcl~, 

Y = 1.0 x 10-2P2*8 

The equation for the higher yields follomt 

(2) 

c- 

log Y 5 0.16352 - 3.43646 + r,.O5U6 log P (3) 

Tds can be written apprwhd.e~, 

Y = 3.7 x 10-474.0 (4‘j 

A correction xas made for szzz sq3.e in cz~qutlr-g t5e en-or 

of esttiate for th* hi&er _vields, 

data. 
b. Ssverzl factoArs made it desirable to rex<ee the period vs. field 

(1) ‘ibe Tezpot data ‘3e.c~~ available znd needed to be z<ded 

(7, 



(2) 'be need for a sfngle curve to 
yield range was xecognizcd. 

cover the whole 

(3) It was necessary to review the raconls for the 
mgaton shots in other to take 5nt.o account the 
f=qucncy response of the equiprent. 

(4) .It was felt desirable to weigh the data according * 
to the nmber of stations used in obta%rLng the 
average perCod for each s$ot. 

3. kvised Ticld Gata, 

a, Tabies 1 t!irough 7 give the periods at rzxim ~~$-itude 
selected for each statioa i'or each U.S. sbt. 

b. The rmn of the periods fron all dam-?dnd and cross-:&d 
stations was cwzutad ror each ahot in -iinter md euzmr. The man of 
all periods was used 5_n spring snd fell. 

c. Only the acoustic portion of the wave train was used in - 
selectir~ the periods. That is, Ihe cxspr sZvc xme trdn KZS eU+nat~d 
from cons%de-mtlon &s far as possible. 

d. On the larger shots where signal periods exceeCed about 25 
seconds an attempt vas dcj t0 We into account the f,requenc~ _?+-o;:se of 
the cquiAmmt in selecting thepsriod at IW&IE& a@5.+,ude. 

e. b power-law curve was fitted b;T the r;;itthod of least sy~a~s to 
all the data. The standard prior of est.kz+k was also computed. 

f. Ficse 2 gins the cum for p~.Tiod Fj. 
3 stzr:cierci error lines, The equation for this curve 

sag f iI 0.27955 = -3.ww + 3Jw?? 

k-?lpYra ‘II = yi?ld in kilotolls. 

P= period in secmds. 

jrieid ad tbs 1, 2, asd 
is E;iven below. 

log P (5) 6 

This cquatkn can be written appmxirmtely, 

p r 7.2 x &+?3*9 (6) 
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the data points fall below the ourm - that is, the indicated yield is 
less than the actual yield. 

b, The- is no known theoretical reason for a fourth-power 
relation betwean period and yield. A third-per w&d be expected. As 
a matter-of-fact, a thim-pohqr law cube does f'it the deta soxwhat Mier 
than a fourth-gonor for yields lower than about 100 KT. 

c. The question has been raised several. tizs &&her the height l 

of burst affects the y5eld estimate. Table 8 gives the pertinent data for 
oath U.S. shot. Table 9 presents the actual yield and the estkxtcd ;-ield 
for shots within a series which ap?esr cost significant tovam rxxding 
any altitude effects. For oxxple, coqam Jangle-krface with Jangle- 
Underground. These shots had tha sz~a yield, 1.3 hT, and wore within 10 dw 
of each other but one was on the surface and the other was 17 feet undo- 
gmund. The estimated yield 1-as O-75 hT for each - about letoa low. Or, 
co_qxre Buster Baker with Jangle Surface, Tiiess shots wem 1.3 hT and 3.5 hT, 
fiUjXtiE?l_*, and Baker was at IX.9 feet &WEZ gmund. Both fi_eld estkatcs 
were low - B&er ky 1.5~ and Surface by 1.0~. FLnally, nob the rezz.ark93s 
siu3lari.t.y of Teclpat Rap 2 and HA, Seth were 3.1 KT end they wem -'ired 
wit% 8 days of each other but i;'asp 2 was at 630 feet and PI was at 36,000 
feet. Eoth gave the same estLr&ed yield of 0.75 - about -2.0~ emr. Fmm 
alI of these corparisons it is concluded that the etisting data &L-S no 
effect of altitude on the acoustic yield estkztes up to altitudes of 36,000 
feet. 

d. Another qestion frqucntly raised concerns the change 5-1 period 
with distance fmzt the expl.os3.on. Blots of period vs. distance for each 
&ot are shown In Figures 3 thmu& 9. iG.thin the licitafions of the 
x==asurener?ts, no major tmnd is apparent. 

e. The question haa else been raised rzgaxciing the a&icabilLty of 
the period vs. yield CIIIV for ex$_osi.ons at different locations. Data fmn 
U.S. shots is lirzited to Ec;-,da and the Pacific PA-owing Gmund. Them is not 
too rzuch overlap of data fzxu these locations since y& 
~-zre all less than 60 KT and yields of P-?G shots welpe all 
w_ th&rough the Castle series. About all that CS.U be sold 
t%,re is no oiwious diffe=nce in results at I:eva.da and 
data fm Red- support this conclusfon for _yi.eLds as 

5, Conclusions, 

a, Figure 2 presents a a3ngl.e _tield ~9. pex-lod mm-o for yields 
fl-m5KTto2ol!T. Even cioxn to 1 KT the curve fits the data fairly well. 

b. E&hated errors in the hi& yield raze (503 I3 and above) 
based on the data from shots of all yield probably err on the fii& side. 
I:ote in Figure 2 that all of the points fall within the 3. 6tandzd erAnOr 
rage for the higher field shots.‘ 



CO The present period vs. yield curve is applicable for shots 
up to 36,090 ft altitudes. 

d. Xvailsble evidence, though not exhaustive, Indicate6 that 
the pxxsent period vs. @Id curve is independent of source geogapMa 
location. . 

. 

18 incls. 

. 



SIGNAL PErzfODS -0PERATIONG~~OUSS 

. 

.I. c 

- ‘.A / 
-----B-k__ 

F::C r;. ;. ;>-- ,-.- _. _r). _-A?__ -- cf 
cc;ic-5.. p!? a 

--J___, 



Station Period (Sacs> 

TABLE NO, 2 

SIC%iAL PZFUODS - OPZATION BUSTER-JANGIB 

Ft. Lewie 

Pyote AFB 

Eagle Ht. Lake 

Eglin AFB 

BrecHnx5dge 

Bebar 

YasKngton, D.C. 

Kean 

No. Statiom 

Charlie 

16 

10 

13 

11 

2 

?2 

5 

PoR 

18 

I2 

I2 

9 

I.2 

Surface 

2 

6 

3 

x:.is do:zzcnt cOnSl5t.S Of -__l____, 

FE,ES. CC?qr No. ____3___ of _A____ 

cc-I@S. 2 - kL/L 

-2 t, 



Station Period (Secs~ 

TABLE NO. 3 

SIGNAL PZRIODS - OEFUTIO:? TWBEF&~;APPER 

Ft. Lewis 

Pyote Am 

Ereckinridge 

Washington, D.C. 

Fairbsnka 

O&U 

Mean 

Ho. stationa 

3 

ll 

18 

18 

15 

15 

4 

4A 

18 

16 

15 

u 

- 

16 

h 

5 

15 

15 

- 

w 

- 
- 

15 

2 

6_ 

3.8 

- 

- 

17 

15 

17 

3 

_8_ 9 

10 

- 

- 

10 

1 



Station 

Hachinohs 

P;yoto 

OahU 

Fairbanks 

Ft. Lewis 

San Diego 

Gila Bend 

lkshington, D.C. 

Belo;ar 

Thule 

MKlF 

70 

65 

62 

? 

67 

66 

63 

68 

68 

85 

lfean 68 

Ho. Stations 9 

TABLZ l!O, 4 

SICKA& PEKIODS - OPERATION IVY 

Period (Secsl 

KIN3 

35 

? 

36 

30 

33 

35 

35 

7 

- 

34 

6 

. 



TABLE NO. 5 

SIGXAL PERIODS - OPERATION UPSHOT-KND'I'HO~ 

Period (SOCB~ 

Annie Nancg Ruth Dixte F&Y Eadmr Simn --BP- 

San Diego 10 

Dateland 10 

Ft. Lewis 7 

bob3 16 

Earksriale 4 

I:ashingtoD, DC 18 

Ee'l ? 

Fairbanks ? 

oahu 

Thule 16 

Kyoto 

Mean I.4 

XO. Stations 6 

19 

I.2 

* 

13 

w 

7 

w 

16 

w 

81 L7 

l?? - 

3 - 

- - 

3 - 

- 

18 - 

2 2 

J-4 II 

3 1 

0 

? 

18 

12' 

0 

u 
18 

20 

20 

- 

- 

18 

26 

14 

2 

19 

7 

Elcon3 Hcrq Grable Clkz 

1 

16 

22 

17 

? 

- 

25i 

7 

N.C 

20 

21 

G 

19 

5 

- 

23 

15 

- 

16 

4 

t Gja.;;L;tS of __-I_____, __ _ ._‘>b.” 

pages. copy !Jo. __a_-__ of J___, 

lillllm 
copies.. _L Cc 



Stath.z.l 

Iiachinohe 

Qoto 

oahu 

Clark Field 

FelrjWkl5 

Ft. IEiss 

(Los Xr,geles 
( 

bw (San Mego 
FIE- 

t qumcy 29 Palm 
( 
(Gila Bend 

TABLE NO. 6 

SIGXAL'PZEIODS - OPXRATION CASTIE 

Braw, Rome 

7l 7h 

71 77 

72 73 

N.O. $5 

P 55 

80 ? 

k%shington, D.C. ? 

FHEar 7 

Thule s 

TAG DAY 109 

Ankara ? 

( iknau 3 

Zwzibrucken 8.0. 

Scotlznd 3 

Ikarl 81 

lie, stations 5 

( 
(97 

As- 

? 

68 

63 

? 

? 

n 

66 

70 

9 

Period (Secel 

24 

3 

&-tioq 

55 

56 

? 

49 

59 

? 

(77 

I 74 
76 

I 

e2 

72 

? 

? 

60 

73 

43 

sib 
t 68 

65 

6l 

9 

Yankee 

93 . 

82 

68 

70 

67 

1 

(85 - 

? 

? 

? 

Nectar 

&9 - 

47 

47 

l0 

? 

? 

. - 

- 

- 

1 

? 

kD 

95 x t 
? 39 

75t72 54 (52 
(78 t 55 

22 L3 

78 46 

8 9 



Station 

Ft. Lewis 

Washington, D. C. 

Belmnr 

Fairbanks 
L 

Thlls . 

FeltwU 

Zueibrucken 

Julkara 

Aamara 

Hean 

No. Stations 

WASP 

- 
* 

5 

- 

L 

- 

- 

- 

5 

1 

MYrH 

- 

0 

10 

xl. 

10 

- 

- 

A 

10 

4 

8 

1 

TABLE NO. 7 

SXCNAL PERIOD!3 -0PExATroNTEAPoT 

- 

16 

17 

23 

22 

17 

5 

Period (Seem) 

WASP 2 

I 

6 

,u POST APPLE 2 ZUCCHINI 

19 

13 

w 

15 

23 

4, 

18 

4 



Shot 1”1 GI4T 

Crossroads A 
Crossmeds B 
Sandstone X 
Szndstone Y 
Sandstone Z 
Fzqer 1 
&nger 2 
Fmger 3 
Rawer 4 
Rar.iF 5 
Greenhouse D 

- Greenhouse E 
Gxechouse G 
Grczzhousa I 
Euster B 
Easter C 
Euster D 
E&terE 
Jangle S 
Jzmgle U 
Tw.Sler- 
Snapper 1 

Tuziblep 
Snapper 2 

73zzble* 
S&napper 3 

TubleIc 
STEpper 4 

Tuhlexc 
Snap~r 5 

TL?zlble* 
Sxppzr 6 

Tmbl_er- 
Snaqer 7 

Tuzbl&- 
Sxqer 8 

Ivj--?.X.ke 
Iq4xng 
Upshot-P~ot- 
hole Arm3.e 
Upshot-hot- 
hole Kzncy 

1 Jury r946 
24 July 1946. 
151617 Apr '48 
@llfa91'$y '48 
15uo4 ?!ay '@3 
272145 Jzn '51 
2E!!51:33 Jur 
012U;&33 Feb 
OS;ruCB: 47 Feb 
@62u+7:15 Feb 
071833:58 Apr '51 
23182~:oo Apr 
CB21~3:Ol l&y 

2&la6:5~ Iii 
28152O:oy ckt '51 
3or5Go:31 act 
01?_530:00 ruov 
051629~58 ROV 
1917oG:GG I;ov '51 
292GGo:Go mov 

0117OO:G8 Apr '52 

1%723:57 hpr 

22i73O:lO Apr 

ou629: 59 VW 

07=l4:59_ pw 

TABJZ NO. 8 

U. S, SHOT DATA 

Location 
ht. 

ldeg,tin,ssC) 
Lwz. 

(deE.nin,sec), 

ZLkixLAto3.l 
EiI4ni Atoll 
Eniwetok 
Eniwtok 
EPd.V&Ok 
Ktwzda 
i+iemda 
I:evada 
Nevada 
KWdZA 

Zrtixctok 
E&i&ok 
Enhtok 
Ei-hetok 

37305'18,7tli 
37005 '04.8"H 
37005'll.8'% 
37005'31.5'15 
;$G;'s$;"f: 

1 II I . 

36*b7'35'aJ 

37005 ‘03.4T-J 

37005 ‘04. ov 

37305’03.4q 

37W3 ‘l.O,O”i~ 

2512P~:GG EEq- 3pG5'42.5":~ 

olll55:Go Juas 37002'52.5'13 

051155:GG Jane 37~3'16.5'~ 
myis: act '52 nqo'h 
15233O:GG Ew llo35u 

17132G:GG Iar ‘53 37~02'52.3V 

24l31O:GG Y&r 37W5'43.9"N 

Yield 
co.?ditioq (KT) 

19 Air - 520' HZ@* 

ii 
90’ undemater 
203' tower 

Is 
2X' tower 
230' tomr 

1.3 Air - UCO' HOB* 
7.8 Air - 1130' HOB* 
1.0 Air-llOO* HOB* 
8.0 Air - 1100' HOB* 

- I-435’ HOB* 
' tswcr 
' tosjgr 
' tovsr 
' twxzr 

Air-lll8lHODs 
l-4 Air - 1132' HOB* 

$ 
ALr - U3.7' HOB* 
Air- 13U' HOBs 

::; 
Surfece 
17' umierground 

i.1 Air - 793’ HGW 

1.2 f&r - 1109' H33+ 

30 ~Z.r- 3447’ HOP 

20 A3.r - 1040' HOBq 

I2 330' tcx8r 

ll J39'tcwer 

l-4 300' tower 

4 3X’ tcmr 
l2,030 Surface 
550 Air-U+80 

1.6 3C.XJ'tomr 

u+ 3X' tok3r 

;-----dca OLD ____a _ * 
- --i 

pSc_r. co;;y !io. ___!___ of 7 

copies. k?L 
--__ 

b G 



Location 

Lat. Long* 
(deE,n!n,sec) (deq.rh.soc) 

Up&ot-)‘~ob 
hole Ruth 
Upshot-YIoL 
hole Dixie 
Upshot-Knot- 
hole Ray 
Upshot-ko+r' 
hole Ezdger 
UpshotI'Jlot- 
hole Simon 
Upshot-?iot- 
hole Encore 
Upshot-%ot- 
hole Harrp 
Upshot~F~ot- 
hole Grzbla 
Upshot-YLot-. 
hole Clti 
Czstle-Sravo 

3U3oorooNar 

O&529:38 Apr 

Ill245 ~00 Apr 

m235:OO Xpr 

251230:X) Apr 

19l205:OO Pi! 

25153o:OO Fky 

01,1:57 Jilne' 37035'O4.7'35 
28l&!+5:00 Feb '54 lloiwaS,9np! 

37004'57.9% 

ypO5'04.7'r: 

37009'18.4"N 

37oo;'ll.m 

YPO2'25.4"N 

36047;52.7'% 

u6001'25.7W 

116oOl'lL3~~ 

116005'32.9'w 

u6oO7~04.0w 

lwO6'9O.5W 

115055'44.1W 

u6&31.4w 

115055'44.1W 

lwO1!~-1.3"w 
165016'24*&3= 

Castle-Rozeo 261e3O:OO I?! 18 ft N 204 ft Ii' of Bravo 
Castle-Porn 06182O:oc) Apr l.l029'4!?.0ti 
cast1e-UrlIon 25181O:OO Apr lP39'58.5"ff 
Castle-Y&i&e 04m.o:OO x&J? Sazx as Won 
CsstLz~Jectar 13152O:OO ?!a 

F 
ll040'1 . '9 

Tezpot-%sp 1 181959:59.2 ebr5S 37005' 125 . ‘3 
Te&t-Koth 221345:CXI.O Feb 
Teq&-Tesla 011330rOO z&r 
Tea@-firk O7l32O:oo kr 
Teep&-Hornet l2132O:OO K~JF 
Teepd.-Bee 22l305:OO Ikr 
Tea;>ot-Zsrr 23203O:OO 2'ar 
Teqot-X&e 1 291255:oO &kr 
TeaFob-?*.*aap 2 291759~55 FM 
Teqot-:-LA O&%3:04 Apr 
TcqztylPost 09l23O:OO Apr 
Te2Lwtl.:et 151915:OO Apr 
Teapot-dple 2 05121O:OO I'ky 
Tea_pot-ZucchinU51X#):00 Xay 
is&I&~ l.42xxI:m 1’3g 

3po2 ‘25 .&‘?i 
37~5'4L4"r3 
37~10'06,1'% 
37005'43.9% 
37W5'%7% 
3PO1'43.4"rr 
37w'19.7g 
36°47r52.7"H 
37003'n.l~ 
37w'W.4"rr 
20"339T+q 

Yield 
JKT) Condition 

0.2 

ll 

0.2 100' touar 
. 

28 300' tcwer 

52 300~towsr 
(5493' =Ju 

26 Mr-2!+23fHOW 

32 3001 toim 
(3595'=) 

15 Air - 525' HO3* 

65 
159.5 Surface -land 
Iti-n.5 Bqp 

165~2'03.4"~ 0.13m.ozo surface - hd 
165023'13.7'13 7.0w.3 %qp 

13.5KL.O hm 
16 osr'46.8% 
ll 001QL7'W ii 
ll6001'15.7'"6 
lwu2’5LonM 
116007 '03.2W 
U6°01'31.~'14 
116001'25.5w 
w902 '37.61w 
u&'06'09,9W 
11~01'18.7W 
n6003'28,yW 
n6°02'03.9a'w 
ll5055 '44.1W 
u6006'09.5"'ii 
116°01'25.5"W 
lanO'22W 



TABIE NO. 9 

Shot 

--i 
191700 Nov '5l 
292OW NW 

Euster - B . 281520 Ott 'r. 
c 3015Ol act 
E bSlb30 POY 
D 011530 cov 

ti~b~etinnmer - jj 071215 &y '52 3wtom? 
4 011630 Kay 104G foet 
2 151730 Apr llO9 feet 
3 221730 Apr 3447 feet 

I&pYfie 3ll915 act '52 SlldaCe 
hI!z I.52330 IJov lm feet 

Uwhot-Knothole 
Badger 181235 Apr '53 
Gl-Zibl8 252533 I&y 
Cm 04sLL!+ Jime 
Encozx ml529 1.4 
Dhie 061530 Apr 

Temot - Was? 2 29U3OO I?.Lw 
EiA 06l800 Apr 

I?eiEht of Burst 

Surface 
17 * Undergrand 

IJM feet 
n32 feet 
13Ut feet 
l&IL7 feet 

300' tower 
525 feet 
1534 feet 
2423.fed 
6022 feet 

800 feet 
36,000 feet 

Actual Est. 

Yield Yield 

1.3 . 
1.3 

3.5 

2 

ii 

:i2 

l%ooo 
530 

g 
26 
U 

3.1. 
3.1 

0*73 
0.75 

; 
1.3 
25 

e,5m 
590‘ 

u 

g0 

21 

0.75 
0.75 

. 

Error 

+I.2 /- 
+Q.7d- 
+0.1r 
-0.2' 

-0.6~ 
+o.lfl 

-I..0 c 
+I.0 c 
a.7 @- 
+1.3/- 
+l.O a- 

-2.lr 
-2.14- 

# 
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US DOE ARCHIVP- 
326 US;XTOJlIC ENE1h.e d 

CO~lhiISSION 

I ,-- *- --- ;-; I ; 

Technical Director TD-2 13 fhlgq3t 
1 

1. Purnt5e. This memorandum gives the yield estimates for RWLIXG shots 
based upon the acoustic signal period at maximum amplitude selected by TD-2 
from reproductions of the actual recordings. These results are believed 
particularly significant in view of the British challenge of our yield estimate 
for Joe 19. 

2. Acoustic Data. Table 1 lists the acoustic stations detecting each 
shot, the signal period selected at each station, the average signal period 
for each shot, the acoustic estimate of yield, the actual reported yield, end 
the error in the yield estimate expressed both in KT and in relation to the 
standard error. Figure 1 shows the plotted points for RXWIfZG shots in relation 
to the period vs. yield curves obtained from previous U.S. shots. It should be 
noted that the yields reported by JTF-7 and the AJ3C for RZDNIEG have fluctuated 
considerably and final values are not yet available on the last far shots. 

3. Discussion. The only shot which gave acoustic yield estimates greatly 
in error was LACROSSE - about +2.1 standard errors. This result rzy be due to 
the fact that IJJXOSSE occurred during spring propagation conditions when 
upper level wZnds axe variable. All stations detecting the shot were in roughly 
the same direction from the test site (west and northwest). The only station 
at reasonable distance to the east of the test site was Oahu where the noise 
level was too high to petit detection. GREEXXOUSZ Esults during similar 
conditions shoxed that periods at stations west of the test xere different from 
those to the east. The avecrage of all of the CP~RJHOUSZ data gave reasonably 
accurate yield estimates, but est,iz;atee would have been considerably in error z 
had detection been restricted to one direction. The esthete for FLATHZAD 
is the_onl.F other value outside the one'standani error range - about +l.2 
standard error. 

a 4. Conclusions. 

a. It is concluded that the elTors in estimating yields from acoustic 
periods are less than previJously supposed for shots about 500 KT yield. Errors 
greater than a factor of 2 will be rare. IVY, CASTLE AND XEDXEIJG data @ly 
that there is probably less than one chance in twenty that an error greater 
than a factor of two will occur. 

b. One word of caution is necessary, houzver. All of the shots of high 
field have occurred at the Pacific Proving Grmmd and it 
not likely, that shots at a different latitude might not 

is conceivable, though 
fall as exactly on the 

This docrcent Gonsists of ___&____, 
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IOM, Subs: (Conf) Acoustic Yield Estimates for REDWING, 

that REINING shots same period encouraging to note 
in the yield acoustio yield estimates which fall 
reasonably close to the data from shots of equivalent yield fired at Nevada. 
This implies that the yield vs. period cum is not radically changed when 
the location of the shot is changed. 

Cmt 1, dtd 13 Aug 56 

2 Attachment8 
1. (SkD) Table 1 
2, (SRD) Figure 1 



TABLE NO. 1 . 

ESTIMATED YIELDS OF REDMING SHUQ 

Station - Period Average PezGd Est. Actual Error 
Shot Date (Seca) (SW) Yield Yield (UT) (w 

1. LACROSSE 4Qy . Clark Field - 27 u,- 150 
Zweibrwken - 277 

39 +l.u l +2r 

Kisawa - 22 
Kyoto - 4 

-\* 

: 3. ZUNI 27 Qy Clark Field - 47 
wto - 53 
aay-~, 517 

TAG DAT - 58 
Zmibmcken - 56 
lbkara - 407 
kmra-y, a 

Fhbankfi - 75, 353 

4. ?mA 

_ 5. EmE 

6. Srn~~I~OLE 

7, FUTii 

27 yky 

30 Ray 

53 3,200 3,500 -300 -0, 

-- 



Station - Period Average Period EM. Actual Ermr 
Shot ’ Date (Sew) (sets) Yield Field jlcr) (r 

- -- _I 
9. MCKAPOO lj June 

10. OSAtX 16 June 

u., IMA 21 June 

12, DAKOTA 25 June 

, 

13. KOHAWK 2 July 

15. NAVAJO 10 Jul..y 

16. ma 

4 
kq 

Y 

8 
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Shot 

17. KW 

Station - Period Average Period Est. Actual %X-02? 
Datt- (Sece) (seca) Yield jKT) (I Yield_ 
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