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Oxygen Isotope Analyses of 166 Hock Samples from Medicine Lake 
Volcano, California 

by Lanford 11. Adami, Wcs Hiltlietl-, :utd Jultc lvl. Donnellv-Nolan 

This rqmrLJiqs oxygen isotupc d<t111 for 166 1·od: ,-..;;-Hllplcs from ,-\t lca~;t45 eruptive 
uniL-.; CHl and ;:tdjaccnl to f'dcdicine Lake volcum, nurthem California (L:thle l)_ Location,': of 
the s~1mplcs arc indicated by latitude 2trHJiultgitudc 111 table I ancl shown on figures 1 and 2. 

Sixty-three uf the santple:-, an:.-- inclusintts co1lectecl frornlav<.t flmvs. l\1ust of these 
(54) are frum lctlc I lolocette flows, tncluding 7 from mafic flows attcl '17 from silicic tlows 
(sec fig. 2). Inclu.siontype is indjcated in table 1. ba~;cd on petrographic criteriu. 

Of the I 02 samples that me not inclusions, 24 ttre from late Holocene fluws and 17 
others 11re from post~glacialla\a flows erupted <tbout 10,6[)0 years B.P~ (Donnelly-Nolan 
and other.s, 199[)) All late llolocenc eruptions are represented in lite rhtta set, and all but 
t\\'u or 17 known post-glaci;_tl eruptions are inducled. Four smnples are thought to he of 
Pleistocene age hut erupted prior to initiation of l'v1cdicine Lake volcano; these are identified 
in tahk 1. The renwining 57 samples were collected l_'rutn Pleistocene lava~ in all sectors of 
the volcano. 

Previous oxygen isotope data for l;was from Medicine Lake volcano \vere published 
b_y T.::rylur ( l9(i8). Taylor's data are in generally good (tgn:.-en1enl \Vith tile d<lla presented 
here in table I, where it is possible to correlate units~ 

i\nalytjcal work \:Vas conducted at U.S. Geological Survey _laboratories in 'tv1enlo 
Park, Californirt, between 1982 and 1995. lnitwlly, a BrF5 extraction process was used, 
subscyuently replaced by a CIF3 pt~oce.ss~ The rcsull,ml C02 gas was analyzed by the 
mcllwd reported in Bacun rtncl others (1989, P~ 201)~ The data arc reponed here in the 

familiar 8-nol11tion relative lu VSMOW (Coplen, 1994) 

/\ck110wl elll~ments 
L Beall l'roviilecltlte dt illhok slimplcs J. Brophy u,Jlectcd sample LGM 13: T.L 

(}rove collected stlmplcs 8.'i-l.'ih, 85~17, 85-25, ancl86-lrt. D~ Champion facilitatcu the 
laboratory work. M~ Olea, W~ Loskutoll 0. CurtlCilr, F. Luugee, ancl R. Sickler mauc 
n1ineral separates. J. Fierstein cmcl J.G. l\'1oore are thanked for revie\\'ing Lhis reporL 
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FIGURE CAPTIONS 

Figure 1. I "ocation mall of Ivkdicinc Lake vulc:mo showing lucat ions or oxygen i.-.;otupe 
san1plt:s. Rectangle indic<Jil'S outline or Figure 2. Post- glacial lavas are sho\vn 
with patterns: gr<ty (late Holocene silicic lavas containing >62.9 \Vt. q_ Si02), 
ell agonal Jines (late Holocene mafic laYas), and cro!-Js-hatch pattcm (111aric hwas 
erupted <Jhnut J 0.600 )'L'ars ago). Dotted lines arc topogn:q)hic contours for 5000, 
6000, cmd 7000-foot cb ations. Sample numbers for inclusions arc shown in 
italic. 

Figure 2. Enlargccl map of tfll' central pJ.rt uf i\'ledicinc Lake vnlcano showing location:; of" 
(1;-.ygen isolope s;lmples. Tlw lak Holocci1C silicic lava nnw~ arc shown in gr;Ly. 
Only ::,ite m:mbt'rs arc slwwn, e.g. si!L' .'1.')4I\'1 i::, reprcscnled in table l hy .'154M 
(ln1sl rllyolilc) pit" 'i54lvl-a and Yi4M-g (inclusions). Sample numbers fn1 
inclusions <lw ~lwwn in italic. The location uf the deep drill hole l7A -6 i,-; indiL·:1tec\ 
by the star. ElcvZ~tion contours are shown with cloHecllincs. 

2 



:v-m.1 ~ 

_} 

5 krn 

5 mi 

+ 
121" 4~,'V/ 

() f49~} ·""'\ 
Fiq.2 

• 1-1711\1 

Figure i 

3 



-"" 

Crater Glass 17.~3_9M,Yl 
flows tc - I 10.ff..·1 

.. D 
-··0QG 

G6'3MI-~- ·-.J235M 
!~!""\ •t71l0M 

'.' •.. 2.~ .. 1M\. '--· •. -.·I \LGf\-113 
;",;'~ G62M '--
( 5-.3§ .... -~:-_5:: __ 7 ';_::·: _-_, ;- -:~. 
'< Little -1 

_-;.)SSM 

~Jt746M 
\ Glass 

Mt. 

-c:n A' 1Q25t.;f 
!;:.._.,,r,.~-- 4-·,-.1 -~ 1154lv~ _ '" 15841.-,.1 

S15_5_ 
1

1j} · .. - e ['.fi-._::- -,-
<::; ?M ~ -6,4BM _.-----45_·~~ _ 
"

6 

• .. ,;_, '"~1329M .11i7M~ 1.1 51/v1 ~52o.M 43Dr0.·-r15sstv1 soDM • 

\J 6BOM 1Fi."il,'A 

& 
"" 

'6 
/A=J 
"~ 

44?)V1 

1097M 

1167A-1 \ Mcdk;ine 'I 447:3 ~ .. 
1 \ dac1te ' 

".._ flnw~' 
D97M '~61M, 

51 f.:v1 

I 
Medicine Lake 

•44fv\ 

Figure 2 

1116/vi• 

1672r.,-1 

5G4V 

168CH,~ 

11 3 9 tiA ::-:-:-..__ G Mt RCJP,{v1
0 

~
11DRA1 lass -
. losM N. dof'l1es !,O/tM 

rl\ _ M .1543M. / ..... -.'. ~~~·· ... -____ --~ 1r05 '-~,1491v1 -- . - .' 
~ \.-.\_. ···1679M__ ':1!:/_S:VI ·o 

\ _ ,;-:.766i!vfl 1Q4SM '_ ~. _ ~ 6 
YJ 1406 ·. . . \ ·,_y ~4221·.) _5? 

Hoffmann ?6Md: :: 168lr·,1 
flows - =, , • ~I 

Glass 
Mt 15-1sr.1 

18 .. 91~tv1- .. /,..-· '"". 
..... j 1550M•J ,,~~---'-... -....... ___ ._,-1 - _../" ~~ 

1110M,-;}1691.M, "---_ 
1890,11,·! -\ 1738:'-.-i~~~' J /:-'1!)·' 1 

313'v1 _.-:\ 

- 16G9iv1 Glass ML 
1i23M• S. dorrle 

~ -------. ___ .. 

~ 
3osM 

45rv': ._-f Dacite of the -? pit craters 
J 

I·,- I 



A 

'-" 

Table 1. Oxygen isotope data, Medicine Lake volcano 
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Table 1. Oxygen isotope data, Medicine Lake volcano 
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Table 1. Oxygen isotope data, Medicine Lake volcano 
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Table 1. Oxygen isotope data, Medicine Lake volcano 
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Explanation for Tahle 1 

Column C. Inclusion Tvpe 
Four types of inclusions are indicated: 
(1) l>Iagmatic --typically fine-grained, these commonlv clisplcy chilled cuspate margins and arc also called enclaves or blobs 
Similar to those described by Bacon (1986). (2) Cumulote --crystal-rich, commonly with glass in the interstices between n:m
size crvstals. Cumulate inclusions from Little Gla" Mountain were described bv Grove and Donnellv-Nolan ( 1986"1. r 3) 
Lithic:_ accidental fragments of unknown on gin. Thev arc typically completely ·crvstalline and do not contain glass. Many of 
them have plutonic textures and mav be intrusive equivalents of Medicine Lake volcano lavas. ( 4) Granitic -- a subset of the 
lithic inclmions. Glass can he found along grain boundaries or in cracks. depending on the extent of melting. 

Column D. llnit Codes 
Unit codes are given for the five late Holocene silicic units: gm (Glass Mt. and eo-empted domes to north and south!, lgm 
(Little Glass Mr.: includes co-emptecl Crater Gloss ilnwsl. hf (Hollmann ilowsl, md (\·ledicine dacite flow). and dpc idacttc of 
the p1l craters). 

Column E Aae Codes 
lh --late Holocene: la' as cmpted since 5000 years ago: em-- early maf1c: post glacial la\'aS erupted about 10.600 yr.s B.P. 
(Donnelly-Nolan and others, 1990!: p --Pleistocene: Pre-il"lLV -- pre-!vleclicine Lake volcano. but probably Picistocenc in age: 
? -- :::tges of the three drill hole samples are unknO\'v'n, These s::tmplcs probably represent intrusive e-quivalents of erupted 
Medicine Lake lavas; depth beneath surface is indicated by the second part of the sample number (i.e. 6580 feet. 8210 feeL 
9620 feet). All three scimplcs are from eunin.es. 

Columns F. G and H 

(51SQ '\VR --whole-rock samples were analyzed: 8"0 Pbg --plagioclase separates were analyzed: cJlBQ Qt7 --quartz separates 
were analyzed. All values are positive except as noted. Date are reported relotive to VSMOW. Analyses in italic by W. 
Hildreth (single determinations). All other samples were analyzed by L. Adami and arc averages of at least two determinations. 

(" olumn I-- Wt% Si02 
Analyses are nom1a1i1ed to lOOS'o, volatile-free. XRr analyses were performed in U.S. Geological Survey laboratories in 
Lakewood, Colorado. The two analyses in italics 1158),! and 324lVl) were done on samples different from the ones from which 
plagioclase w~s separated for ox:ygcn isotope <tnalysis. In both cases, the che1nic~li-y analyzed samples were collected ncarb).: 
the two oxygen i.sotope samples. 

Column J --Latitude 
Minutes north of 41 oN latitude are gi\'en to nearest tenth 

Column K -- Lon(Titude 
:v1 inutes west of 121 o \V longitude are given to nearest tenth 


