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TABLE._ 2ii Compilation.. .... . . . . . .  (If K.A/data ftom~l'urri'~ et 'd", ~8}, 
Samp le#  ,,,~ .~ge±l o ~ )  |. ~ m p l e #  Age + Icr ,(ka) 

"QI3 Flow 	 ~ Q15 ITow 120±20
' 199 + 23 ~, Y,,A3667 

NNTS #1.86 (, 153 ± 96 ~i KA3668 40 ± 40 
65 + 88 ~ xX3s~7 	 -80 + 420 

120±66 EA3706 	 60+ 160 
f.NNTS #2-86 lg4 ± 110~ 

92±g5~ l~3665 110 +_ 110 
KA3787 .|~o± 16o ) 

~ 
018 ±~40 ~, % I~55 90 .+_ 30 

NNTS #3-86 70 + 30 
1 ±361Y 

' I ,KA36(;2 40 ± 23 
~,A3663 190 + 13 

NNTS~t~ 86 '~ KA3659 	 150 ± I00 ~7~8 
~) i ~52 ~8° I ±I1  

TSV-I 35 ~tNTS 05 	 156 ± 29 
221 ± 34 
337 + 15 

TVS 129 	 670 ± 40O 
300:1:100 


i. 

TVS 2s3 	 1,3o ± ~ 
Arithmeticmean: 196 + 170 152 :I: 174 
SEM: :t: 44 ± 40 

Weishted mean: 

; ! 


r: 	 i 


) ,, 


I, 


) 

i 

¢ 


u ,5:_.---: 




.' 
i 

, ' ' ArithJ.Mean~ 1 Sign~ 
,Stand~d E~or~oll~he ~e~ar~(SEM) 
* Wt. Average ~ 1~ ,~andard~Error 

0.361 

0.366 

0.023 
0.013 
0.074 

Sample KA Age 
sv-64 1.655 ! L: ~ 2 . J l - 1 3  ~,0.02 -0.01 0 0.107 

? " I I 7.,8~,3 |2.t ! 0.318 0.041 
- ~ w i 2.1021~11 '~ 2.3 0.428 0.097i[ 

~.~rith , ~ a n  ~ 1  SigQla 0.245 0 .228  
i S t ~ l r d  I~'~' ~ ihe Mea~ (SEIk-1) 0 .132  

W ~ e r ~ g ~  ± ~1 glandar~i Error 0.296 0.036 

r t  

.~X~rnple KA °/~K . W e i g h t i 0 A r ' ~ / g r r  %40AR" Age 

NNTS#15-86 5380R ~1978i 50~6,6 !,~,76E.11 ,81; 3.429 0.07 
5379R 5.1~923 {.0~-11 ~.7.8 i 3.179 0.07" 

53800-1 " 1.60281 1~11E-~ 1 }~28.8 ! 2,946 0.13 
5380D-1~ ii  1.86356 91~42~'I 2, .,~.8 2.747 0.15 

Aritl~, Mean ~'1 Sigma 3.075 0.295 
Standard L~rror o f l e  ,Mean (SEM) 0.147 
Wt. Aver(Ige :t: 1Btarldal'd Error 3.214 0.044 

1.1441 -ip.1NN'[S#16-86 5376 2.246 6.~4725 ~i l  2.946 0.1 
5377 " 9.28721 1.152E-1| ~11.3 2.954 0.078 

5377C-1 " 2.30676 1.133E-11 | 9 . 3  2.906 0.18 
Aritl~, Mean 4- 1 ~Sig~a 2.935 0.026 

Standard error of ~e M e ~ ( S E M )  0.015 
Wt. Average ± 1 standal~ Error 2.946 0.058 

Site 1" "Northeast edge of Buckboard Mesa-typical fine-grained, aphyric Hawaiite" 

~. 2: "Kaersutite? Bearing lava flow north of BuCkboard Mesa," 


i? 

i ,  Li 

,! 
l ~  1, i '  

! . . ,  
% 

t 

Errors too small 

Errors too small 

Locahon 

Site 1 Buckboard Mesa 

Site 2 Buckboard Mesa 

j" 

111 

i 



| 
,} 

5999B-! 3 .8 : ,06  8.117~-12 36 .5  3.662 0.12 
5999C-1 " 4,. 3 ,', ~23 8.355 ~-12 32.3 3.769 0.13 

' Arith Mean ~1 Sign'~ 3.752 0,082 
S',~ :dard Errer of ~e Mea~ (E;E~M) 0.048 

,, ~ Averaged: 1 ~ t a n d ~ r r ~ i r ,  3.747 0.073 

"Dike complex in scoria wher~ th road crosse., the 3.7 ~[ila basalt of S.E. Crater Flat 
Ste 2: "Major mass of the 3.7 Ma exte sire la~a-flow outcro~,s$in S.E. Crater Flat" 

LIT'I'Ll= BLACK PE/ (SI~ " In~! Butte), I 

S3mple ; KA °AK 	 ~ We ~ t  40Ar ' r r~ l /gr r  %40AR* Age ± 

NNTS#89-11, 6017-1 
6017-2 

1.445 ~ ,•!~i3.01 ) 4 2.441E-1 3 0.1 0.1 
0.248 

#.39 
~,26 

6017-3 ... 7.6~3 -14 0 o.o31 
0.146 ~r0~177 

6017C-1 0.32 0.46 
6017D-1 2 7  6.d61 -13 " 0.24 0.5 

Arith Mean ~ 1 S i v a  0.235 0.087  
Sta ldard Error of ~e Mell~ (SEM) i 0 .043 
W. Average,.± 1 'standi4rd Error 

I 
0.176 0 .157 

INTS~89-111 60~8-1 1.438 , 2.9,"777 9.~14E-13 ~ 1.1 0.39 0.25 
60|8B-1 " 1.r: 9 7 ~  2.tl06E-13 0.4 0.1 0.17 

" 1.81134~ 2.104E-13 . " 0.08 0.21 
6018D-16018C-1 ,, 2.4( 341 6.075E[13 ~ 1.3 0.24 0.18 

Arith Me,an ~1 Sigma 0.203 0.144 
Sta ld&rd Erro r of ~e Mean (SEM) 0.072 

: / ~ r  age i!;t: W. ' l~-~standard Error 	 0.182 0 .098 
,1 ~,[r :. 

~r. ith M ~ ' n ¢  1 Sigma 0.217 0.115 
I ~t~ lC1~ E I ~  o ~ e  Mea~ (SEM) 0.043 

~W. / ~ r a g e  _+ l"~standarQt Error 0.180 0.083 

Samp!e KA %K20]~ Weg~t 40Ar*mol/grr %40AR" Age :t 
TSV-5 2.066 | ~ 1.~31E~12 ; 4.4 0.409 0.018 

"~" ~ t 5.~6E~13 :~ 1.9 ~0.185 0.019 
t).278 0.395 

' i  ~l'tt~ Mean ~1 Sign~a ,0.291 0.113 
- ~( I~FI ~Error of":De Mean (SEM) 0.065 

:" ~{age + l~ tandlr~ '  Error 0.303 0.013 

TSV-(, 1.656 	~' ~ 1.054E,~'12 ! 3.8 0.443 0.023 
i ~ ~ ~ 4.7.5~j~13 . i~;2.5 0.199 0.018 

0.321 0.173 
0.122 

Wt.lAveragp_ 1 standard Err& 0.292 0.014 

OLIpER BASALT(at Sle~Oillg Butte) L 

Sample KA ° /oK  Wei~h, 61~ ,~. ,  * t~4::~ / g rr~/o/OA I~ * t Age 

INTS#89-10; 6020-1 1.528 0.94737 ~'. , ~ -  11 ~ 73.4 9.74 0.27 
" 	 ,,' " 2.04139 2. '.~45~E- 11 i 77.7 9.96 0.27 

'~ Arith Mean ~, 1 Sigma 9.850 0 .156  
, Star~dard Error of :~the M~ul (SEM) 0.110 
~ Wt. ~,verage ± 1 ~at~dg/l~! Error 9.850 0.191 
~lldden Cone ( ~ p i n g  Butte};, '!":~'i 

~nple KA ~ °AK Weight 40Ar*m~pl/grr %40AR* Age ± 

INTS#89-10~ 6021- 1.393 38313 8 !15 1.6 0.336 0.2 
6021B-1 " 3.04045 9'.~ 78E-13 1.6 0.38 0.17 
6021C-1 , 2 . 4 4 4 ~  8.~92E-13 2.5 0.368 0.090 

Location 

Little Black Peak 

Little 	 Black Peak 

Errors too small 

Errors 	 too small 

Location 

Older Basalt @ SB 

Location 

Hidden Cone 
,, 



t t 

N~'~,RTHERMOST FLOW MAI~IGIrl "i 

KA °AK Weight ~"'"40 A r ~ .  o{I/g %40AR* Age +_r r |  	 Location 

5591 ' .425 5.963/6 1~.501 :-12 J.2 1.729 0.08 Site 1 Nor[hermcst 
5528:R-2 6.73495 ~5 .095 :-12 6 2.06 0.14 

5598 . . . .  4 .~3[ .12 ;' 5.6 1.954 0.14 
5528R-3 ,-" 5,69496 2.291~,;.12 ~ 2.7 0.89 0:~.11 

~' Arith Meen ,.1~i 1 Si~lna=' 1.658 0 .530  

Standard Error of':i~e Mean (SEM) 0.265 


i I Wt. Average ± l"stand]rd Error 1.609 0 .054  


I'|N] S# 7-80 	 5529 1.376 6 .6492 2.555~',12 t 1'.6 1.07 0.053 Site 2 Northernmost 
5475 " 5.01985 2.461~-12 3.6 1.031 0.16 

5475R-1 " 3.4543 2.427'.---12 10.1 1.017 0.099 

Arith Mean * 1 Sigma 1.039 0 .027  


Standard Error of the Mean (SEM) 0.016 

Wt. Average ~. 1 standard Error 1.056 0 .045  


"Basalt dike in cor, e scoria collected from Norti~ernrno.~t Cone, Crater Flat" 
S~t~ 2 "Sample of the no-thernmost lava center of Crater Fl~t, northwest edge of main lava flow." 

BLACK CONE i 

~a q-~p b ~, KA %K Weight 40Ar 'm.~l /grr  ~,40AR* Age 	 Location 

fN NT S;;8 - ,'-~ 6 5527A 1.516 6.36015 2.197E-12 6.3 0.835 0.16 Site 1 Black Cone 
5527 6.1,318' .!1.908E-12 3.9 0.726 0.18 

5527R-1 5.1941~'  I12.191E-12 7.8 0.833 0.089 

/ ~  Mean ~ 1 Sigma 0.798 0.062 


Standal~ I~rr~!:of ~e  Mean (SEM) 0.036 

Wt. A~llr'l~ge i l~'~Jtand~d Error 0.81 7 0.071 


,4NZ Sfi9q~6 5530A 1.257 5.7(~4 ~ 2.(~5~2E-12 ' 2.2 0.941 0.22 Site 2 Black Cone 
5530A1 " ; -.,,~ }: 2.00~E,12 ,i " 0.921 0.2 
5531~B " " 6 , 0 ~ 4  ~, ,, 1.61~ }E,12 ~! 1.8. 0.15' , 0.742 


5998~-1 ~.16667~; 2 ~ 2.1 0.807 0.23 

998 -1 " ; ~,.17178 2 ~ " 0.763 0.18 


i , ACh ~i~l+r~ ~! 1 Sigma 0.771 0.033 

i ' (SE.) 0.019 


, I i ~ 1 ~ - a ~ j ~ : ~ t a n d l l l l d  Err~ 0.762 0.103 

I
S~ie 1' "Apf.yric olivin~ bas=lt at th~ s o ~  o i ! ~g~ C o ,n~ ava t~ws" 

S,[~ ,'~ "Large welder~spatl~r/lava ~ o ,  i~ the ~ r ' f l l l  seqlJence 0f/Black Cone" 


S3mple KA , %K 	 ! I / g ~ 4 0 A R *  Age + Location 


pNNTS#105-8! 6023-1 .~ 1.438 847 I.~" 2 5 ~12 f ~  10 " 1.01 0.14 SE Black Cone 
6023B-1 '~' ? '~4.02 2.5 1119.7 104 0.07 

: ' ./l~ith Mea~ [1 ~ig~a  1 .025 0.021 
i "  Start ~ Error of Memo /SE  0 .015 
~ Wt. verage ± standard Erro~ 1.034 0.063 

NNTS#106-81 6035 1.446 "1 .871 1.94E-12 6.8 0.77 0.15 NE Blackcone 
6035B-1 ~ 4.107 ~ 2. |71E,12 10.4 0.95 

f krlth M ~ .  ±~1 Sigma 0 .860 
Standard Errol~f tt'~ Mean (SEM) 0 ,090  
Wt. A v e r a g e ~ l  standard Error 0.910 0~071 

Black Cone, data i :Ar i~ Metn ±1 Sig .~la,~ 0.862 O. 107 0.829 0.083 
Stancbl~rd~-Error of ~ Me~l~ (IJBEM) 0.031 0.026 

,. Wt.~verage ± 1 :.~itanda~ Error 0.910 0.036 0.852 0.043 

, EOCONE 
Sample KA °/~ t !Welg~l,  . ~ [ , ~ O | / g r r  %40AR* Age ± Location 

z 

http:2.291~,;.12
http:4.~3[.12


NNT S#1 O(~2A-* ~1.  3 .1189~ 1 .928~1~  '3 .6  .836 0.15 
6002A-2 " 1.9~4E-1 3.6 0.838 0.14 
6002B- 1 2.82411 1 .~)611~-12 3.t 0.85 0.2 

Arith Mean +~1 Sig~e ~ 0.841 0.008 
Standard Error of t~, Mean ~SEM) 0.004 

i Wt. Average + 1 ~and i rd~r ro r  0.840 0.091 

NNTS#11-86 5538A 1.511 7.36895 2.204!~12 2 0.841 0.3 
" 5538B-1 " 6.7437 -' 2 .358~12  2 0.9 0.2 
" 5538C-1 2.44012 ~ 3.8~9~,,12 3.9 1.464 0.22 

Ar'~ M e ~ , ±  1 Sigma 1.068 0.344 
,. Stan~lar~Error~o~he Mean (SEM) 0.199 

Wt. ~ a g e  ::1: I standard Error 1.094 0.133 
'a ? 

S~te !: "Sampled at the northeast e t ~  of d Ceqe lava, east of Sinnock locality" 

Site 2: "Red Cone lava, collected l '~ : 'm w ~ t  of"~ite 1 (NNTS#10-86)" 

Samph, KA ° / K ,  ~l~eight 4 0 , r l o l / g n "  %40AR" Age 


Sand~a 5 3688 1.472 ' ~'.46 t6 2'.3,.~E-1 2 4.8 0.92 0.09 

3705 " ~ ,9 f 0.09 

Sand;a 6 3676 1.38 9.7733 2.5E-12 1,05 0.12 
" 3720 " 99132 .03E-12 085 0.1 
Sar,dia 7 3704 1.471 ' 8.8076 ' t :49~ "12 !1 8.3~ 0.98 0,05 

3689 . . . .  ,~i 6.58...,64 7.4§,~.:.1 2 1 8 . 5 ,  0.97 0.05 
Sandia213[ 3693 i l . 4 0 8  ~, 8.0'5 2.5. 12 ,| 1.8' 1.05 0.27 

3754 12.2 04 27,.12 |25  111 0.2 
Sandia 214 3694 ~ 1.40~I .~ 9 , t55 ~1~2.7~1,,~E-12 , 4 1.13 0,13 

8.5735 t' ~ 2 . 6 ~ - 1 2  3.7 1.09 0.133699 " i 
Sand~a 8 3690 1.519 7.8309 ~ ' : ~  4.9"~-'12 1.9 1.89 0.53 

,, 3703 " 7.727&'~',, 3 .8~12  1.2 1.44 2.5 
/ l ~h  Me,~ $ 1 Sigma 1.12 0.28 

Standa~ Exror Of :the Me~jq (SEM) 0.08 
Wt. Aver,~te ± 1 standard Error 0.99 0.03 

All Red Cone data ,~ Arith M e q i &  1 Sigma ~ 1.07 0,28 
~ Standard Erro~ | the Mean (SEM) 0.07 

0.03 

l ITTLE CONE,,,,, i 

Sample KA o/ ,~ Weight ~0Ar*n lo l /g r r  %40AR* Age ± 

NNTS~12-86 5595 0.07 
5595R-1 " ~' ~ ' ~  ~l.~1~57E-12 3.8 0.634 0.15 

, ~ n  Mean _+ 1 Sigma 0.654 0.028 
Stan~ Error~o~the M ~  (SEM) 0.020 

~ W t . ~ p r , ! ~ e ~  ~standatid Error 0.666 0.063 

, , t' 4 
expc.'..':b:e of the l;,ittle CO • 

,ple KA 	 Age + 

81'-T 124 .T37 	 726 4.514 0.28NNTS#13-86 55i 81~, 3~ ;;;" ~ ~ t 9.91~1~;12 112"9 4.605 

NNrS#13-86 5681B-~;I ~ 1.24~ 	 1.54107 8.382Ef12 ', 26.4 3.894 0.2 
3.91462 8,432~;,12 22,2 3.913 0.18", 568~10:!R " 
1.46105 ~B.43i~ 20.7 3.92 0.2456 t I -~~, 

Arith M,qlen ~ 1 Sigma 3.909 0.013 
i Standard Err~lrgf~, ~ Mean (SEM) 0.008 

Wt Average~ ~i fandard Error 3.g08 0.117 
, '% '  

NNTS#14-86 59~9A- 1 1.277 ~ 3.28143 12 34.1 3.824 0.13 

Site 1 Red Cone 

Site 2 Red Cone 
" 
" 

0.95 0.25 
0.10 

0,92 0.08 

Location 

Red Cone Berk. Sinnock 

1.02 0.09 
0.03 

0.98 0.03 

0.99 0.16 
0.04 

0.98 0.03 
less Sandia 8 

Location 

Site 1 Little Cone 

Location 

Site 1 3.7 Ma Complex 

Site 1 3.7 Ma Complex 

Site 2 3.7 Ma Complex 



315 
310 

Unit QI s 

Age: 181 ± 23 ka 

~Ar/x.,~-ine : 296.3 ~ 0.5 

MSWO: 0.96 
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~os 

300 

Unit QI s / Q s  s 

Age: 150 +_ 48 ka 

X A r / ~ A r ~  : 295.1 ± 0.7 

MSWD: 0.75 
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Age: 151 ± 33 ka 
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i 
LAt"HFIO? WELLS 40ArmAr  DATA 


UNIT QI3 


N--24" 

0.171 :~ 0.067 Ma 

± 0.020 Ma 
0.183 ± 0.021 Ma 

1.2 1.4 

i 
. J  

< 
m 
On. 
Q. 

-0.6 

i 

i 

m l l m m  

i 

. . I  
mm 
< 
m 
Oh-
a. 

ARITH MEAN: 
STD ERROR: i i WEIGHTED MEAN: 

0.8 1.0 

& Q ~  

Q ~  

..~).~ ~:! r~ .0.0 ~0.2 ~.4 0.6 0~ 1.0 1.2 1.4 
~r ~ AGE (Ma) 

~| ~~ 
16 ! 

0.t50 ± 0 . 1 ~  Ma i i ~RRITH MEAN: 
STD ERROR: 
WEIGHTED MEAN: 0.14~± 0.035 Mo 



ij K-Ar ZERO AGE RESIDUALS 

N~IO 

ARITH. ML:AN: -0,010 ± 0.094 Ma 


.~STD ERROR: _+ 0.030 Ma 

~/GI~MT!rD MEAN: 0 .014  _+ 0 .010  Ma 

t 

it -
=z lB

O --Ti"
E _ 

-0.6 -0.4 ~ ~ 0,0 0.6 0Ji 1.0 1.2 1.4 

Ma 

-Jr 

i 

40Ar~19Ar  J ~ i E S  T i ~  R N A C L E  H ILL  

: AR~4t ~IEA~ ~J ~ t 0.2S9 Ma 
~ l  STDt~RRO~: ' I : '0"097 Ma 

: ~ WEIGHTED MEAN: 0.014 _+ 0.056 Ma , 

0.  

-o.e .0.4 -~I I,o I 0.2 | 0.4 o.e u I~ I~ 1.4 

.~IIIL~ ,, ,. I 




|!r i ~ ': 

SUpPOI~,~i~G] ]~V!DENCE 
The ~ followung evid~ehce support the I K-hr  ! 
40Ar/39A, age 140 for the  
Lathrop Wel ls  t o l~n l c  center: i ! 

l .  U ral!iulillttllorium ages on alluvial 
} de[,o~it~h~iico, ntai primaryn - / ~  and 

re~,ol~km lci~4er~, 3 to 4 10n northwest of 
,! ~,, center tand -Vth~i~atljrop~lW~lls|volcanic 

alil~Od ~,~witlJ the ~itrectlon of elongation 
1i, ' ' " cone, trequire that that the 

¢lnd~ ,deposited between 240 +_ 30 

"t-
 2 A~ uranlum~thorlum age ot I50 -30/+40 
,., ka on the ,lag~ flows fro m ihe Lathrop 

! Wel!~.~ ~olc~n[e •center (Mike Morrel, 
wrl t teql01d~orsl  commtmiCptlon) l 

o~,ci sur[~[e exposure ages on VOlcanic 
bomb~,~wldkh are minimum ages because 
of Sl~O~[t~[~of the volcanic bomb's 
original s ~ r ~ e ,  indicate ~ theft 
vo~a'n~c ~ t i l i  } is greater i [han 6D to 
105 ka IFredV Phillips ora~ 
contmunic~tion).  

~, ' I,~ 



CONCL[US [ONS 
1.  	 The p aleomag0etic data indicate that 

there are "a" ~ two volcanic events at the 
Lat i 'op  ~11~~ volcanic center that are 

. clO~l~ly p j ~ e d  i in time. 
i! ~ 12 	 Thi~ I co~k~ed~ weighted-averaged ages of 

the K,Atl and 40Ar/39Ar ages indicate 
ti~t;i'tlt~'se two volcanic events occurred 
b Iween 0.120 !to 0.140 Ma. This age for 
~~lthi~o~,J~ells is concordant with two 
iiltlelpe~ ~n i |isotopic geochronometers 

d! !w,t  ! chronology and stratigraphy ei  id 

• , ~ : ~  th. t ~~the geomorphic and soil 
3 	 pr~ vi ~ e n ¢ ~  from which Wells et 

a l . ~ )  ob!ldlt,'their 20. ka age for the 
La|h~pr V rells volcanic center is 
_ / ~ /

,!
tn~br[-e,~tly i calibrated. 

j 

i 	 i 




L _ _ _ ~  


Qsa 

Qss 

l e  
Q 

25 _+ 10 Ka 

133 _+ 10 Ka 

115 +_ 12 QIsL ~ - ' =  

• • r • 

Bishop Tu f f , / ' ~  
(+180/-  70) 

4k  .... 
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TABLE._ 2ii Compilation.. .... . . . . . .  (If K.A/data ftom~l'urri'~ et 'd", ~8}, 
Samp le#  ,,,~ .~ge±l o ~ )  |. ~ m p l e #  Age + Icr ,(ka) 

"QI3 Flow 	 ~ Q15 ITow 120±20
' 199 + 23 ~, Y,,A3667 

NNTS #1.86 (, 153 ± 96 ~i KA3668 40 ± 40 
65 + 88 ~ xX3s~7 	 -80 + 420 

120±66 EA3706 	 60+ 160 
f.NNTS #2-86 lg4 ± 110~ 

92±g5~ l~3665 110 +_ 110 
KA3787 .|~o± 16o ) 

~ 
018 ±~40 ~, % I~55 90 .+_ 30 

NNTS #3-86 70 + 30 
1 ±361Y 

' I ,KA36(;2 40 ± 23 
~,A3663 190 + 13 

NNTS~t~ 86 '~ KA3659 	 150 ± I00 ~7~8 
~) i ~52 ~8° I ±I1  

TSV-I 35 ~tNTS 05 	 156 ± 29 
221 ± 34 
337 + 15 

TVS 129 	 670 ± 40O 
300:1:100 


i. 

TVS 2s3 	 1,3o ± ~ 
Arithmeticmean: 196 + 170 152 :I: 174 
SEM: :t: 44 ± 40 

Weishted mean: 

; ! 


r: 	 i 


) ,, 


I, 


) 

i 

¢ 


u ,5:_.---: 




.' 
i 

, ' ' ArithJ.Mean~ 1 Sign~ 
,Stand~d E~or~oll~he ~e~ar~(SEM) 
* Wt. Average ~ 1~ ,~andard~Error 

0.361 

0.366 

0.023 
0.013 
0.074 

Sample KA Age 
sv-64 1.655 ! L: ~ 2 . J l - 1 3  ~,0.02 -0.01 0 0.107 

? " I I 7.,8~,3 |2.t ! 0.318 0.041 
- ~ w i 2.1021~11 '~ 2.3 0.428 0.097i[ 

~.~rith , ~ a n  ~ 1  SigQla 0.245 0 .228  
i S t ~ l r d  I~'~' ~ ihe Mea~ (SEIk-1) 0 .132  

W ~ e r ~ g ~  ± ~1 glandar~i Error 0.296 0.036 

r t  

.~X~rnple KA °/~K . W e i g h t i 0 A r ' ~ / g r r  %40AR" Age 

NNTS#15-86 5380R ~1978i 50~6,6 !,~,76E.11 ,81; 3.429 0.07 
5379R 5.1~923 {.0~-11 ~.7.8 i 3.179 0.07" 

53800-1 " 1.60281 1~11E-~ 1 }~28.8 ! 2,946 0.13 
5380D-1~ ii  1.86356 91~42~'I 2, .,~.8 2.747 0.15 

Aritl~, Mean ~'1 Sigma 3.075 0.295 
Standard L~rror o f l e  ,Mean (SEM) 0.147 
Wt. Aver(Ige :t: 1Btarldal'd Error 3.214 0.044 

1.1441 -ip.1NN'[S#16-86 5376 2.246 6.~4725 ~i l  2.946 0.1 
5377 " 9.28721 1.152E-1| ~11.3 2.954 0.078 

5377C-1 " 2.30676 1.133E-11 | 9 . 3  2.906 0.18 
Aritl~, Mean 4- 1 ~Sig~a 2.935 0.026 

Standard error of ~e M e ~ ( S E M )  0.015 
Wt. Average ± 1 standal~ Error 2.946 0.058 

Site 1" "Northeast edge of Buckboard Mesa-typical fine-grained, aphyric Hawaiite" 

~. 2: "Kaersutite? Bearing lava flow north of BuCkboard Mesa," 


i? 

i ,  Li 

,! 
l ~  1, i '  

! . . ,  
% 

t 

Errors too small 

Errors too small 

Locahon 

Site 1 Buckboard Mesa 

Site 2 Buckboard Mesa 

j" 

111 

i 



| 
,} 

5999B-! 3 .8 : ,06  8.117~-12 36 .5  3.662 0.12 
5999C-1 " 4,. 3 ,', ~23 8.355 ~-12 32.3 3.769 0.13 

' Arith Mean ~1 Sign'~ 3.752 0,082 
S',~ :dard Errer of ~e Mea~ (E;E~M) 0.048 

,, ~ Averaged: 1 ~ t a n d ~ r r ~ i r ,  3.747 0.073 

"Dike complex in scoria wher~ th road crosse., the 3.7 ~[ila basalt of S.E. Crater Flat 
Ste 2: "Major mass of the 3.7 Ma exte sire la~a-flow outcro~,s$in S.E. Crater Flat" 

LIT'I'Ll= BLACK PE/ (SI~ " In~! Butte), I 

S3mple ; KA °AK 	 ~ We ~ t  40Ar ' r r~ l /gr r  %40AR* Age ± 

NNTS#89-11, 6017-1 
6017-2 

1.445 ~ ,•!~i3.01 ) 4 2.441E-1 3 0.1 0.1 
0.248 

#.39 
~,26 

6017-3 ... 7.6~3 -14 0 o.o31 
0.146 ~r0~177 

6017C-1 0.32 0.46 
6017D-1 2 7  6.d61 -13 " 0.24 0.5 

Arith Mean ~ 1 S i v a  0.235 0.087  
Sta ldard Error of ~e Mell~ (SEM) i 0 .043 
W. Average,.± 1 'standi4rd Error 

I 
0.176 0 .157 

INTS~89-111 60~8-1 1.438 , 2.9,"777 9.~14E-13 ~ 1.1 0.39 0.25 
60|8B-1 " 1.r: 9 7 ~  2.tl06E-13 0.4 0.1 0.17 

" 1.81134~ 2.104E-13 . " 0.08 0.21 
6018D-16018C-1 ,, 2.4( 341 6.075E[13 ~ 1.3 0.24 0.18 

Arith Me,an ~1 Sigma 0.203 0.144 
Sta ld&rd Erro r of ~e Mean (SEM) 0.072 

: / ~ r  age i!;t: W. ' l~-~standard Error 	 0.182 0 .098 
,1 ~,[r :. 

~r. ith M ~ ' n ¢  1 Sigma 0.217 0.115 
I ~t~ lC1~ E I ~  o ~ e  Mea~ (SEM) 0.043 

~W. / ~ r a g e  _+ l"~standarQt Error 0.180 0.083 

Samp!e KA %K20]~ Weg~t 40Ar*mol/grr %40AR" Age :t 
TSV-5 2.066 | ~ 1.~31E~12 ; 4.4 0.409 0.018 

"~" ~ t 5.~6E~13 :~ 1.9 ~0.185 0.019 
t).278 0.395 

' i  ~l'tt~ Mean ~1 Sign~a ,0.291 0.113 
- ~( I~FI ~Error of":De Mean (SEM) 0.065 

:" ~{age + l~ tandlr~ '  Error 0.303 0.013 

TSV-(, 1.656 	~' ~ 1.054E,~'12 ! 3.8 0.443 0.023 
i ~ ~ ~ 4.7.5~j~13 . i~;2.5 0.199 0.018 

0.321 0.173 
0.122 

Wt.lAveragp_ 1 standard Err& 0.292 0.014 

OLIpER BASALT(at Sle~Oillg Butte) L 

Sample KA ° /oK  Wei~h, 61~ ,~. ,  * t~4::~ / g rr~/o/OA I~ * t Age 

INTS#89-10; 6020-1 1.528 0.94737 ~'. , ~ -  11 ~ 73.4 9.74 0.27 
" 	 ,,' " 2.04139 2. '.~45~E- 11 i 77.7 9.96 0.27 

'~ Arith Mean ~, 1 Sigma 9.850 0 .156  
, Star~dard Error of :~the M~ul (SEM) 0.110 
~ Wt. ~,verage ± 1 ~at~dg/l~! Error 9.850 0.191 
~lldden Cone ( ~ p i n g  Butte};, '!":~'i 

~nple KA ~ °AK Weight 40Ar*m~pl/grr %40AR* Age ± 

INTS#89-10~ 6021- 1.393 38313 8 !15 1.6 0.336 0.2 
6021B-1 " 3.04045 9'.~ 78E-13 1.6 0.38 0.17 
6021C-1 , 2 . 4 4 4 ~  8.~92E-13 2.5 0.368 0.090 

Location 

Little Black Peak 

Little 	 Black Peak 

Errors too small 

Errors 	 too small 

Location 

Older Basalt @ SB 

Location 

Hidden Cone 
,, 



t t 

N~'~,RTHERMOST FLOW MAI~IGIrl "i 

KA °AK Weight ~"'"40 A r ~ .  o{I/g %40AR* Age +_r r |  	 Location 

5591 ' .425 5.963/6 1~.501 :-12 J.2 1.729 0.08 Site 1 Nor[hermcst 
5528:R-2 6.73495 ~5 .095 :-12 6 2.06 0.14 

5598 . . . .  4 .~3[ .12 ;' 5.6 1.954 0.14 
5528R-3 ,-" 5,69496 2.291~,;.12 ~ 2.7 0.89 0:~.11 

~' Arith Meen ,.1~i 1 Si~lna=' 1.658 0 .530  

Standard Error of':i~e Mean (SEM) 0.265 


i I Wt. Average ± l"stand]rd Error 1.609 0 .054  


I'|N] S# 7-80 	 5529 1.376 6 .6492 2.555~',12 t 1'.6 1.07 0.053 Site 2 Northernmost 
5475 " 5.01985 2.461~-12 3.6 1.031 0.16 

5475R-1 " 3.4543 2.427'.---12 10.1 1.017 0.099 

Arith Mean * 1 Sigma 1.039 0 .027  


Standard Error of the Mean (SEM) 0.016 

Wt. Average ~. 1 standard Error 1.056 0 .045  


"Basalt dike in cor, e scoria collected from Norti~ernrno.~t Cone, Crater Flat" 
S~t~ 2 "Sample of the no-thernmost lava center of Crater Fl~t, northwest edge of main lava flow." 

BLACK CONE i 

~a q-~p b ~, KA %K Weight 40Ar 'm.~l /grr  ~,40AR* Age 	 Location 

fN NT S;;8 - ,'-~ 6 5527A 1.516 6.36015 2.197E-12 6.3 0.835 0.16 Site 1 Black Cone 
5527 6.1,318' .!1.908E-12 3.9 0.726 0.18 

5527R-1 5.1941~'  I12.191E-12 7.8 0.833 0.089 

/ ~  Mean ~ 1 Sigma 0.798 0.062 


Standal~ I~rr~!:of ~e  Mean (SEM) 0.036 

Wt. A~llr'l~ge i l~'~Jtand~d Error 0.81 7 0.071 


,4NZ Sfi9q~6 5530A 1.257 5.7(~4 ~ 2.(~5~2E-12 ' 2.2 0.941 0.22 Site 2 Black Cone 
5530A1 " ; -.,,~ }: 2.00~E,12 ,i " 0.921 0.2 
5531~B " " 6 , 0 ~ 4  ~, ,, 1.61~ }E,12 ~! 1.8. 0.15' , 0.742 


5998~-1 ~.16667~; 2 ~ 2.1 0.807 0.23 

998 -1 " ; ~,.17178 2 ~ " 0.763 0.18 


i , ACh ~i~l+r~ ~! 1 Sigma 0.771 0.033 

i ' (SE.) 0.019 


, I i ~ 1 ~ - a ~ j ~ : ~ t a n d l l l l d  Err~ 0.762 0.103 

I
S~ie 1' "Apf.yric olivin~ bas=lt at th~ s o ~  o i ! ~g~ C o ,n~ ava t~ws" 

S,[~ ,'~ "Large welder~spatl~r/lava ~ o ,  i~ the ~ r ' f l l l  seqlJence 0f/Black Cone" 


S3mple KA , %K 	 ! I / g ~ 4 0 A R *  Age + Location 


pNNTS#105-8! 6023-1 .~ 1.438 847 I.~" 2 5 ~12 f ~  10 " 1.01 0.14 SE Black Cone 
6023B-1 '~' ? '~4.02 2.5 1119.7 104 0.07 

: ' ./l~ith Mea~ [1 ~ig~a  1 .025 0.021 
i "  Start ~ Error of Memo /SE  0 .015 
~ Wt. verage ± standard Erro~ 1.034 0.063 

NNTS#106-81 6035 1.446 "1 .871 1.94E-12 6.8 0.77 0.15 NE Blackcone 
6035B-1 ~ 4.107 ~ 2. |71E,12 10.4 0.95 

f krlth M ~ .  ±~1 Sigma 0 .860 
Standard Errol~f tt'~ Mean (SEM) 0 ,090  
Wt. A v e r a g e ~ l  standard Error 0.910 0~071 

Black Cone, data i :Ar i~ Metn ±1 Sig .~la,~ 0.862 O. 107 0.829 0.083 
Stancbl~rd~-Error of ~ Me~l~ (IJBEM) 0.031 0.026 

,. Wt.~verage ± 1 :.~itanda~ Error 0.910 0.036 0.852 0.043 

, EOCONE 
Sample KA °/~ t !Welg~l,  . ~ [ , ~ O | / g r r  %40AR* Age ± Location 

z 

http:2.291~,;.12
http:4.~3[.12


NNT S#1 O(~2A-* ~1.  3 .1189~ 1 .928~1~  '3 .6  .836 0.15 
6002A-2 " 1.9~4E-1 3.6 0.838 0.14 
6002B- 1 2.82411 1 .~)611~-12 3.t 0.85 0.2 

Arith Mean +~1 Sig~e ~ 0.841 0.008 
Standard Error of t~, Mean ~SEM) 0.004 

i Wt. Average + 1 ~and i rd~r ro r  0.840 0.091 

NNTS#11-86 5538A 1.511 7.36895 2.204!~12 2 0.841 0.3 
" 5538B-1 " 6.7437 -' 2 .358~12  2 0.9 0.2 
" 5538C-1 2.44012 ~ 3.8~9~,,12 3.9 1.464 0.22 

Ar'~ M e ~ , ±  1 Sigma 1.068 0.344 
,. Stan~lar~Error~o~he Mean (SEM) 0.199 

Wt. ~ a g e  ::1: I standard Error 1.094 0.133 
'a ? 

S~te !: "Sampled at the northeast e t ~  of d Ceqe lava, east of Sinnock locality" 

Site 2: "Red Cone lava, collected l '~ : 'm w ~ t  of"~ite 1 (NNTS#10-86)" 

Samph, KA ° / K ,  ~l~eight 4 0 , r l o l / g n "  %40AR" Age 


Sand~a 5 3688 1.472 ' ~'.46 t6 2'.3,.~E-1 2 4.8 0.92 0.09 

3705 " ~ ,9 f 0.09 

Sand;a 6 3676 1.38 9.7733 2.5E-12 1,05 0.12 
" 3720 " 99132 .03E-12 085 0.1 
Sar,dia 7 3704 1.471 ' 8.8076 ' t :49~ "12 !1 8.3~ 0.98 0,05 

3689 . . . .  ,~i 6.58...,64 7.4§,~.:.1 2 1 8 . 5 ,  0.97 0.05 
Sandia213[ 3693 i l . 4 0 8  ~, 8.0'5 2.5. 12 ,| 1.8' 1.05 0.27 

3754 12.2 04 27,.12 |25  111 0.2 
Sandia 214 3694 ~ 1.40~I .~ 9 , t55 ~1~2.7~1,,~E-12 , 4 1.13 0,13 

8.5735 t' ~ 2 . 6 ~ - 1 2  3.7 1.09 0.133699 " i 
Sand~a 8 3690 1.519 7.8309 ~ ' : ~  4.9"~-'12 1.9 1.89 0.53 

,, 3703 " 7.727&'~',, 3 .8~12  1.2 1.44 2.5 
/ l ~h  Me,~ $ 1 Sigma 1.12 0.28 

Standa~ Exror Of :the Me~jq (SEM) 0.08 
Wt. Aver,~te ± 1 standard Error 0.99 0.03 

All Red Cone data ,~ Arith M e q i &  1 Sigma ~ 1.07 0,28 
~ Standard Erro~ | the Mean (SEM) 0.07 

0.03 

l ITTLE CONE,,,,, i 

Sample KA o/ ,~ Weight ~0Ar*n lo l /g r r  %40AR* Age ± 

NNTS~12-86 5595 0.07 
5595R-1 " ~' ~ ' ~  ~l.~1~57E-12 3.8 0.634 0.15 

, ~ n  Mean _+ 1 Sigma 0.654 0.028 
Stan~ Error~o~the M ~  (SEM) 0.020 

~ W t . ~ p r , ! ~ e ~  ~standatid Error 0.666 0.063 

, , t' 4 
expc.'..':b:e of the l;,ittle CO • 

,ple KA 	 Age + 

81'-T 124 .T37 	 726 4.514 0.28NNTS#13-86 55i 81~, 3~ ;;;" ~ ~ t 9.91~1~;12 112"9 4.605 

NNrS#13-86 5681B-~;I ~ 1.24~ 	 1.54107 8.382Ef12 ', 26.4 3.894 0.2 
3.91462 8,432~;,12 22,2 3.913 0.18", 568~10:!R " 
1.46105 ~B.43i~ 20.7 3.92 0.2456 t I -~~, 

Arith M,qlen ~ 1 Sigma 3.909 0.013 
i Standard Err~lrgf~, ~ Mean (SEM) 0.008 

Wt Average~ ~i fandard Error 3.g08 0.117 
, '% '  

NNTS#14-86 59~9A- 1 1.277 ~ 3.28143 12 34.1 3.824 0.13 

Site 1 Red Cone 

Site 2 Red Cone 
" 
" 

0.95 0.25 
0.10 

0,92 0.08 

Location 

Red Cone Berk. Sinnock 

1.02 0.09 
0.03 

0.98 0.03 

0.99 0.16 
0.04 

0.98 0.03 
less Sandia 8 

Location 

Site 1 Little Cone 

Location 

Site 1 3.7 Ma Complex 

Site 1 3.7 Ma Complex 

Site 2 3.7 Ma Complex 
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LAt"HFIO? WELLS 40ArmAr  DATA 


UNIT QI3 


N--24" 

0.171 :~ 0.067 Ma 

± 0.020 Ma 
0.183 ± 0.021 Ma 

1.2 1.4 

i 
. J  

< 
m 
On. 
Q. 

-0.6 

i 

i 

m l l m m  

i 

. . I  
mm 
< 
m 
Oh-
a. 

ARITH MEAN: 
STD ERROR: i i WEIGHTED MEAN: 

0.8 1.0 

& Q ~  

Q ~  

..~).~ ~:! r~ .0.0 ~0.2 ~.4 0.6 0~ 1.0 1.2 1.4 
~r ~ AGE (Ma) 

~| ~~ 
16 ! 

0.t50 ± 0 . 1 ~  Ma i i ~RRITH MEAN: 
STD ERROR: 
WEIGHTED MEAN: 0.14~± 0.035 Mo 



ij K-Ar ZERO AGE RESIDUALS 

N~IO 

ARITH. ML:AN: -0,010 ± 0.094 Ma 


.~STD ERROR: _+ 0.030 Ma 

~/GI~MT!rD MEAN: 0 .014  _+ 0 .010  Ma 

t 

it -
=z lB

O --Ti"
E _ 

-0.6 -0.4 ~ ~ 0,0 0.6 0Ji 1.0 1.2 1.4 

Ma 

-Jr 

i 

40Ar~19Ar  J ~ i E S  T i ~  R N A C L E  H ILL  

: AR~4t ~IEA~ ~J ~ t 0.2S9 Ma 
~ l  STDt~RRO~: ' I : '0"097 Ma 

: ~ WEIGHTED MEAN: 0.014 _+ 0.056 Ma , 

0.  

-o.e .0.4 -~I I,o I 0.2 | 0.4 o.e u I~ I~ 1.4 

.~IIIL~ ,, ,. I 
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SUpPOI~,~i~G] ]~V!DENCE 
The ~ followung evid~ehce support the I K-hr  ! 
40Ar/39A, age 140 for the  
Lathrop Wel ls  t o l~n l c  center: i ! 

l .  U ral!iulillttllorium ages on alluvial 
} de[,o~it~h~iico, ntai primaryn - / ~  and 

re~,ol~km lci~4er~, 3 to 4 10n northwest of 
,! ~,, center tand -Vth~i~atljrop~lW~lls|volcanic 

alil~Od ~,~witlJ the ~itrectlon of elongation 
1i, ' ' " cone, trequire that that the 

¢lnd~ ,deposited between 240 +_ 30 

"t-
 2 A~ uranlum~thorlum age ot I50 -30/+40 
,., ka on the ,lag~ flows fro m ihe Lathrop 

! Wel!~.~ ~olc~n[e •center (Mike Morrel, 
wrl t teql01d~orsl  commtmiCptlon) l 

o~,ci sur[~[e exposure ages on VOlcanic 
bomb~,~wldkh are minimum ages because 
of Sl~O~[t~[~of the volcanic bomb's 
original s ~ r ~ e ,  indicate ~ theft 
vo~a'n~c ~ t i l i  } is greater i [han 6D to 
105 ka IFredV Phillips ora~ 
contmunic~tion).  

~, ' I,~ 



CONCL[US [ONS 
1.  	 The p aleomag0etic data indicate that 

there are "a" ~ two volcanic events at the 
Lat i 'op  ~11~~ volcanic center that are 

. clO~l~ly p j ~ e d  i in time. 
i! ~ 12 	 Thi~ I co~k~ed~ weighted-averaged ages of 

the K,Atl and 40Ar/39Ar ages indicate 
ti~t;i'tlt~'se two volcanic events occurred 
b Iween 0.120 !to 0.140 Ma. This age for 
~~lthi~o~,J~ells is concordant with two 
iiltlelpe~ ~n i |isotopic geochronometers 

d! !w,t  ! chronology and stratigraphy ei  id 

• , ~ : ~  th. t ~~the geomorphic and soil 
3 	 pr~ vi ~ e n ¢ ~  from which Wells et 

a l . ~ )  ob!ldlt,'their 20. ka age for the 
La|h~pr V rells volcanic center is 
_ / ~ /

,!
tn~br[-e,~tly i calibrated. 

j 

i 	 i 




~ ~ J n I e ~25 _+ -, o Ka 

Q 
133 _+ 10 Ka Q2s 

~.~:~ ,.,.;. 115 _+ 12 Ka Qss 

(+180/- 70) Ka 
Bishop Tuff 730 Ka 

. ~  i~'i~~ • 


