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

by Lanford H. Adami, Wes Hildreth, and Julie M. Donnelly-Nolan 

This report lists oxygen isotope data for 166 rock samples from at least 45 eruptive 
units on and adjacent to Medicine Lake volcano, northern California (table 1). Locations of 
the samples are indicated by latitude and longitude in table 1 and shown on figures 1 and 2. 

Sixty-three of the samples are inclusions collected from lava flows. Most of these 
(54) are from late Holocene flows, including 7 from mafic flows and 47 from silicic flows 
(see fig. 2). Inclusion type is indicated in table 1, based on petrographic criteria. 

Of the I 02 samples that are not inclusions, 24 are from late Holocene flows and 17 
others are from post-glaciallava flows erupted about 10,600 years B.P. (Donnelly-Nolan 
and others, 1990). All late Holocene eruptions are represented in the data set, and all but 
two of 17 known post -glacial eruptions are included. Four samples are thought to be of 
Pleistocene age but erupted prior to initiation of Medicine Lake volcano; these are identified 
in table 1. The remaining 57 samples were collected from Pleistocene lavas in all sectors of 
the volcano. 

Previous oxygen isotope data for lavas from Medicine Lake volcano were published 
by Taylor (1968). Taylor's data are in generally good agreement with the data presented 
here in table I, where it is possible to correlate units. 

Analytical work was conducted at U.S. Geological Survey laboratories in Menlo 
Park, California, between 1982 and 1995. Initially, a BrF5 extraction process was used, 
subsequently replaced by a ClF3 process. The resultant C02 gas was analyzed by the 
method reported in Bacon and others (1989, p. 201). The data are reported here in the 
familiar 8-notation relative to VSMOW (Coplen, 1994). 
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FIGURE CAPTIONS 

Figure 1. Location map of Medicine Lake volcano showing locations of oxygen isotope 
samples. Rectangle indicates outline of Figure 2. Post-glaciallavas are shown 
with patterns: gray (late Holocene silicic lavas containing >62.9 wt. % Si02), 
diagonal lines (late Holocene mafic lavas), and cross-hatch pattern (mafic lavas 
erupted about I 0,600 years ago). Dotted lines are topographic contours for 5000, 
6000, and 7000-foot elevations. Sample numbers for inclusions are shown in 
italic. 

Figure 2. Enlarged map of the central part of Medicine Lake volcano showing locations of 
oxygen isotope samples. The late Holocene silicic lava flows are shown in gray. 
Only site numbers are shown, e.g. site 554M is represented in table 1 by 554M 
(host rhyolite) plus 554M-a and 554M-g (inclusions). Sample numbers for 
inclusions are shown in italic. The location of the deep drill hole 17 A-6 is indicated 
by the star. Elevation contours are shown with dotted lines. 
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Table 1. Oxygen isotope data, Medicine Lake volcano 

A 8 I c I D I E I F I G I H I I J I K 

1 Sample No. Description __ ----.. - .. ·· .... Inclusion Type .unit Code Age Code .0
1
RQ WR ~·6 1 A0Piag _'j0

1
AO Otz. 

1
Wt%Si02 iLatitude Lo·ngitud 

218M Olderrhyolit_e_~~-gf__fallahanflow j :P : 6.0 
1 

_ 72.6: 40.8_ 35.4 

326M LareroftheHoff~at:JQ_J_!ows . hf .. lh !' 8.1! 71.8: 36.4, 30.9 
4 35M Little Glass Mt. ____ _____ ___ 'ilgm l;lh 6.6 73.7 1 33.7, 40.2 
5 41M BasaltofPaintPotCrater____ :rh 6.9 _____ _52.91 31.5] 42.4 

6 44M Lake Basalt __ --.. I jp 5.9 50.6: 34.7, 35.1 
7 45M ---~--- md ;rh 7.8 8.5 68.5! 36.4: 36.4 
8 107M Northcalderarim ~yritl£)~v<l_ -r-· IP- 5.1 62.7] 37.1j 34.3 
9 110M Oaciteofthe itcraters ________ ,.._ dpc :1~_ 7.5 __ ,___ 63.4 1 33.8_•

1 

31.6 

10 133M ___ ·-- ... lp . +--· 5._7_1 . _ 69.7 38.6 42.1 
11 142M IP S.B ·-- ·- .. __ .... _ ..... 75.7 4L 7 3B.9 

12 146M ------ I···· jth 7._ .. 3~--.·-62 ... ---··- --___ _57,6 42 ... 0. 34.3 
13 155M . . p .. ____ 6,_3_ _ ·::-::-t--·---- ·--~L2 . 39.7 27.4 

14 15aM .I P ....... ·--.··.·_· 5.a so.s ____ 4.1,1.. 43.3 
15 1B3M .. ...... . p_ ----· t-- _'L8 .. 53.4 .. _40~_5 . . :3_8~_2 
16 192M Olderrh litenearLostlronWe__lf ______ -·-·--- _ _ _ p _____ r-------__ _§_.2 _75.4 -~~_J_r---~ ... ~ 
17 194M __ ·-· . .. _ _ -Jp 5,2 5.1 63.6 _ __3?~t- _±3.4 
1 B 253M -----~-- ----·--·· _ _ p__ S.B 75.2 31.2 ___ _4:_2._Q 
19 291M _ ---··-··· ___ ........ rL 5.9 76.4 35.8r-27.1, 
20 306M Eastern caldera rim lava --·- -·-·- -rp 4.3 63.4 33.9 __ 30.9 

21 313M Lvons Peak, aphync Jo 5.1 55.7 34.8 30.6 

V1 
22 324M Pumice, older silicic ash-flow ~uff ___ ________ ______ Pre-MLV ___ 7.5 _68.~ _____ 41_- 1 ~Z:P 

I 23 328M Giant Crater flow at auarrv em 5.4 51.2 25.2 39.3 
24 328M-A Meaacrvst, Giant Crater flow at QUarry --- -----·- ----------- em 5.9 --51.2 25.2 39-.3 
2 5 381M Older rhvolfte, small dome near Dock Well [.1'. 6.3 72.3 3B.2 43.1

1 26 387M Andesite flow, NW seQuence . _Q_ 5.1 59.5 40.4 42.9 
27 388M BasalticandeslteW. of Callahan flow _____________ Q 4.8 53.7 41.1 _41:} 

~:~~~-a-·· ~~~:~~~: ~~=:s Mt. tlow ----------rn;-~_i!_LQ _____ ~-~-.. --- --~-~,.--- -· . ., ···------;:! -H- ···------ .. ~~:6 ~;:~ ~::: 
30 404M GfassMt.flow grll_ ___ Lh 7.5 73.8 37.2 28.B 
31 430M-b Inclusion, small Crater Glass flow magmatic .!9~---.- !!_1__ 6.3 57.0 36.5 38.5 

32 442M OldersilicicflowW.ofMedicinelake -----~-------· 5.9 67.9 3~~ .. ~~ 
3 3 480M Small hill NE of Tamarack Lake . £. ........ --+--· 7.2 60.B 33Jl ... _ _4_5_,§., 
34 504M Smallhii!NofTamarackLake ____ p____ 7.4 59.7 33.1 ~ 
3 5 505M Typhoon Mesa [.1'. 7.3 60.1 32.5 -~ 
3 6 509M-a Inclusion, Medidne dacite flow magmatic md lh ____ I_.9 60.8 36.3 36.4 
3 7 509M-b Inclusion, Medicine dacite flow lithic md ··~~---- f-· ___ ~---- 7. o 50._;3 _____ -~6.3 ·· 3__§_.1_ 
3 8 531 M-a lnduslon, Little Glass Mt. magmatic ~gm lh _____ 6_~8 ----~ ___ sa .a --~4 .2 f-----------±.:!__d 
39 532M-a Inclusion Llttle Glass Mt. cumulate ]lgm lh 6_.g_ _____ q__-L_~-f---~~---41.6 
40 554M Rhvollte of Mt. Hoffmann ,p ___ _§.3_ ____ 71_2 __ ~S,<J. 3~c1 

41 554M-a Inclusion, rhyolite of Mt. Hoffmann maqmatic : P r----------6...:_5 _______ -·--"- ______ . ~-1.: ~ ___ 3~---=-~ __ 3_1_-J 
42 554M:9 Inclusion, rb_yolite of Mt. Hoffmann magmatic .£ . 7.? ______________ 6?_.9f ____ 3~.:~- _ .. .i!1_._! 
43 561M lnclusion.LakeBasalt qranitic P 9_,2 71.01 35.4 35.7 



Table 1. Oxygen Isotope data, Medicine Lake volcano 

A 8 I c I D I E I F I G I H I I I J I K 

1 Sample No. ~~~cri~t!on Inclusion Type ynit Code I Age Code i,0 160 WR lo,~o Plag i8 18 0 Otz_jwt% Si02 Latitude Longitud 

44 564M _ _§~~lel'!,l_E_~I.~~~~-rim lava , lp ' 4.71 I 6_2.3; 34.31 33.6 
45 567M-a lnclu~ion,_l~~g-~ __ Crater Glass flow !lithic lgm _ lh _ _ 5.7 ____ 

1
_... _53.31 36.7] 38.4 

46 598M Northcaldera~mlava 1p 5.31 __ · _____ 60.3 39.0, 33.9 
47 620M Porohvritic and:esite,N. ftank , lp _ 6.1 _ _ _ ___ 58.61 40.4j 33.0 
48 631 M BasaltofT_~q__n_e~ta i 1 p _ 1 5.8 ______ 48.1j 38.91 19.6 
49 631M BasaltofTion~J'l!~--- __ 1 j p____ 6.0 _______ 48.1 38.9, 19.6 
50 638M Andesite of Indian Butte , p 5.7 58.0 37.71 26.3 
51 646M Near Mammoth 6ia~~i_=------···---- _ j [ _____ p__ ____ _ __ -:~~~_6.-2-- -----~=-~~---_ --~----~ ss.2 41.9

1 

___ -~~--X 
52 648M-c lncfusion,laroeCra~erGia§_s_f[o~_ ___ !magmatic _ jlgn:J lh __________ 6.5 _______ ----~- ____ 57.0 ___ 36.7 ..... ---~-~..:.?. 
53 649M Basalt of the tree molds em 5.6 ··- 51.9 38.2 36.4 
54 662M 

. ·------------ . - .. . .. . . --- - - --- --------C------ ------ ----"-'-' 
Inclusion, Little Gla~~~-~- ···---- magmatic _ lgm 1!1 ______________ 6.4 _____ __ --~? ~_1_:_4f----_±Q..:.~ 

55 663M-a Inclusion, L~ttle Glass Mt. lithic lgm _____ !tt _________ ----· --~~ _ -~-~& ___ 34.7 40.9: 
56 663M-c lncluslon,LittleGiassMt. _____ granitic_ ._.19'!1 _______ lh ··---~:_? 9.7 73.6 34.7 40.gj 
57 680M Inclusion, Medicine dacite fl~w granitic_ md th _____ -- 8.8 74.2 36.3 36.4 

··- ----- ·······- ------
58 691M Basalt of the ribbon flows em ~-...c._6.1 50.1 27.7 29.6 ---- --- ----- --

59 692M Burnt Lava flow lh 6.1 56.9 27.8 29.5 
--- ----· 

60 693M Basalt of Yeffowiacket Butte p 6.9 49.7 27.2 28.5, ----
42.41 61 708M Inclusion, Paint Pot Crater flow ---- g@_n_i!~~- th 7.1 74.3 31.5 

62 716M-a Inclusion, Burnt Lava flow magmatic th 5.9 49.3 31.1 31.8 
63 716M-b Inclusion, Burnt Lava flow granitic th 6.5 78.2 31.1 31.8j 

0\ 
64 726M Andesite of Schonchin Butte p 5.2 57.3 44.2 31.~ 
65 732M Basalt of The Castles p 5.6 48.6 44.2 32.2 -
66 753M Ross Chimneys th 4.8 48.3 46.9 32.4 
67 761M Basalt of Devils Homestead em 6.1 51.3 48.3 33.61 
68 828M-b Dead Horse Gulch tephra, white Pre-MLV 6.0 66.9 45.1 17.9 
69 828M-c Dead Horse Gulch t~p_hra, black ··---- Pre-MLV 6.5 54.0 45.1 17.9 
70 851M Basalt at tQQ_ of Gillem Bluff - Pre-MLV 6.0 47.7 47.2 

~ 71 863M-B ME!!gacryst, Chimnev Crater - em 5.8 53.2 30.9 
72 879M Megacryst, ~patter cone SE of Giant Crater 6.0 52.2 30.3 

r--em 37.7 
73 880M Giant Cratergroup 6 vent em 5.8 47.8 30.0 37.9i 
74 881M Giant Crater group 4 lava ---1----·-e~-- 5.2 49.1 30.0 -~ 
75 900M Pumice, Andesite tuff --1--------r---- I'_ ____ 5.6 65.5 32.6 43.4 

lo _ -·-- ------
76 942M South caldera rim lava 5.7 61.5 32.1 35.0 
77 945M Dacite of the pit craters cfp_c lh _ _l§_ 63.4 33.5 31.8 
78 997M-a Inclusion, Andesite tuff lithic IP 2.0 53.4 35.4 36.9 
79 997M-c Inclusion, Andesite tuff lithic p 0.5 \--· ?-?_.0 35.4 36.9 ----E'-- ---·-· ----... ---- -----·- -----
80 997M-d Inclusion, Andesite tuff lithic -. __ 2c~ 1------- c------ -. __ 63,_1 35.4 _36,~ 

81 997M-f Inclusion, Andesite tuff lithic p_ 0.5 _ 67.7 _ ~~.c4: ----~-L9 
82 998M Inclusion, Glass Mt. lava magmatic gm th - 6.3 r---- 54,~ - 37,2 ___ 28~1 
83 1 025M·I Inclusion,- large Crater Glass flow lithic I om lh 5.9 - ----~2..cz 37.1 __ 3L8

1 

84 1045M-a Inclusion, Glass Mt. dome 7 lithic om th 5.1 ·- ---- ___ _!2_9_:_ 0 3 7. 1 --- .. • .~.:!.:.? 
85 1047M-b Inclusion. laraer of the Hoffmann flows maomatic hf th 5.8 _49.61 35.41 32.7 



Table 1. Oxygen isotope data, Medicine Lake volcano 

A 8 r c l D T E T F T G T-fi-r r- J"-r K 

1 !Sample No. Description 

86 1097M 

8 7 1116M-aD lncll}sfon, rhy.Q!j_t_~_g_f __ MI: _Hoffmann 
8 8 1117M Inclusion, fv!~~_!_cir:!e __ dacite flow 
89 1121M Little Glass Mt. 

South calder<'!_ rim lava 

1 9 0 1139M-a Inclusion, Glass MI. dome 10 
I 91 1140M-h Inclusion, Gl~~; ~L§9uth dome 

9 2 1149M-b Inclusion, Glass Mt., d_qrne 7 
9 3 1151 M-a Inclusion, Medicine daciJe !low 
94 1151M-c Inclusion, Medicine dacite_ flow 
9 5 1154M-a Inclusion, north caldera_!Jt!l 
96 1155M Inclusion, Burnt Lava fiQW __ 

9 7 1157M-a Inclusion, Burnt Lava flow·-· 
9 8 1167M-a Inclusion, Medib"ine dacite flow ___ _ 

I 9 9 1229M Basaltic andesite of Black Mt. 
l1oo 1235M Inclusion, little Glass Mt. -·-· -

Megacryst, Giant Crate~~--~ !!s>w _ 
LH 1M 1 Red Shale Butte 

Inclusion, Glass Mt. dome 10 ____ _ 

Large Crater Glass flow 

101 1276M 
102 1281M 
103 1308M 
104 1329M 
105 1344M Lake Basalt SE of Old qamf:?_On~ ___ _ 

\Inclusion T_Yp_e funrt Code )~g: ~o~e_i0180 WR jo~80 P!ag ]8 18 0 Otz Wt% Si02 1
Latitude Longitud 

I - -t' [R-- -1 -. 5.9] - .. 62.01 33.2, 38.3 

l magmat(~ __ -----1-R ____ j _ 6-3 __ _ 61.7] 36.6
1 

33.1 
magmatic 1md _ flh_ ____ I __ 7 o_4 _ ·- 59.0[ 36.3' 36.4 

~~~.,;L1,;;i;--ji; - 1iL~.:. ~ ·--·~ 7_6 
::-.:::-:.:-?1 . ~~~~ ~~~: ~~.~ 

~~:~~,'Z,;;.:_-~ ~~.- ~~=-=1.::::::::6~:::::::··· -~s ---=~~:\ ~~·~· ;~; 
~:~;;::~~== ~~= ... --=,:~ ... = =-= =--~-: ==._-_._- ==- -===~H =-!:! H-~ 
. . .. .. . . . p_ ·-- --- f--·--·- f.---- f.------- ·-- ···-· 

!magmatic fh 6 0 48.0 30 4 32.0· . . . .. . . ... . - - f---- --1---- --·--·-·---- - . - ··-··-
granitic 

1

. fh ____ 6 4 76.4 30.4 32.0" 

__ "lllhiC md ]Jh _ _ __ __5_,_9!----··- _______ 5LJ. -~_3 36.5 

I jP_ ·- -- - +- 6.2 - - 55.1 32.1 26.0 

1magmatlc ~lgm lih _ _ _ __ 6_0+----~ ----f---_!;_9_,_8!-... ...:3.±,.?.._ .. ..i~.5 
_ _ em _ _ __ 6 .2 __ . __ 5_1_~2.t--~-2 __ ~Q:__§_ 

1 _ -·· __ 5.7 53.7 34.9 31.3 
lithic __ grn 111__ 5.5 5_4_c§ _ _:3_7"._6_ . 31_,3 

-f-- -- --- lg,___ lh 7.2 74.2 36.7 38.3 
6. 2 . ...24.& _3~ 9 2_~~ 

106 1375M Basalt of vent 5 52.7 28.9 41.8 ...., 
1107 1392M 

~ 
1 . . .. 

109 1410M 

Bas~l_i__Q!..!!!!!..!!_'2_bon flows ~ _ _:3~5_,_ 
74.6 36.6 
54.0 39.3 
65.9 36.7 

----+---~§.LJ. 28.3 
4_9.6 29.8 

j---..i~2 14.6 
50.0 14.6 
51.5 31.9 
52.1 31.9 
68.8 35.7 35.3 
47.7 19.9 

41.0 
40.7 
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Table 1. Oxygen isotope data, Medicine lake volcano 

A I 8 

~~~~~=-~_?:_ _____ _l_~~s~r_ip!ion 
12 8 _1~4M _____ ~ !!"!g_!)_~i'?~· large _Crater Glass flow 

1 2 9 1555M lnc_!_l!~~()~! __ grate_r Glass tephra 

c lo!Ei FjGjHjljJIK 

lnclus1on Type , Unit Code )~ge _?ode -~~Q-w~--~J~~~9Pia9-1BjS~~Qt;1wr% Si02 ; Latitude Longilud 

(lgm lh ____ ___ 6; 5 _____ I __ __ 55.8( 37.0 38.3 :magma lie 

1
cumulale 

:magmalic 

jlgm ---·- _ !~---·-· ~------ _6_€i ______ _ ____ ___ S3.4j 36.4 38.3 
(gm __ lh_____ __ _ L_1 ___ -:;[------ 68.0: 35.5 28.8 
I L_ ---- _____ 5.1 --- 5_,f_______ 64.31 36.6 35.0 
(hl - lh ______ - 71~---- - 72.4) 35.1 32.0 
[md [th_ _ _.6"8 __ ___ _ 57.9i 36.2 36.0 , , 

1

p __ ~ _________ .50 5 _____________ --+ _ 64.91_ 39.8 36.3 

m ~mr ~~~:~~~;i~~~~;,imann llow-s I magmatic h~- ~ __ ~ =.:-..:-_- -_____ -~~~----~-J -_------_.:._~~-r--__ -- -~~ ---~~_=- -__ ; __ H -__ : __ i __ ~--- :-~-
8

- _ =}}! 
m ~m~·· ---- _:_~_:_-- cumulate ~~m --- ~.:-.:-=-.-~ ~~! _:_ ~:== -=-=-=-=--}t~~--li~l~_:_~~ 
!-!-"-"~'"'----.~FC"7. =?-'~-"--""""--c-- - -- I - P -- - --- - co-

::7---+.Gia§_~_'0_t~ flow~ 
--'-''-'1"--'"'-'""---fNC'~~h ca~d~~ajm lava 

'"-"~-----j!:-2~9~.!:J?!_!b_~ !!of_fmann flows 
'----+'lncoclusion, ~~Q_~~Q_~ __ dacite flow 

-'-':c!!-'-"="'--'-'---l'P~u~m~i~c~e,~Ande_sl~ _ _tuJf_ __ 

1411679M lncluston,GiassMt.dome7 ______________ '!'agmatlc gm ______ l):l _____________ ~-----~.:5!------- 6.1 60.7 37.1 31.2 
1421683M·A G/assMt.llow ~- gm ______ lh__ ___ ~-- 7.5 740~~6c:J. __ 28.7 
143 1683M~B Glass Mt now ---------- -- grl} __ ~---- L~------- 7.0 6~4 ~--3§;_3_ --- -~~~-.:__~ 
14416B9M Eastemcalderarim/ava _____ ---------------------~Q-----~- 5.4 62.8 ~~--33.7 
145 1690M Inclusion, Glass Mt. south dome_________ _ g~af}i!i~---------- g~------~h__ ___ --~- ~4 5.1 71.2 .---- ~?~1- .. _29.8 
146 1691 M Inclusion, Glass Mt. south dome CUQ1Yl~~---9.!P . lh 6.1 6.2 54.9 35.1 29.8 
147 1705M Glass MI. dome 8 __ ------· g_fl\__ lh _ 7.5 __ _l_3_C3 3_!c3 3'_L4_ 

lnclusio.!.'I_!__Gias£~~· c19_'!1.8' . ..1.0 cumulate ··- gm --t-- -~ 6.2 ____ 7:_1 ___ . 5~.8 37.7 31.3 
lncluslon,GiassMt.flow m lh · 6.1 58.7 34.9 . 28.6 
Eastern caldera rim lava ~--- 'P 4.9 63.5 34.6 ---3o.7 
Rh olite of MI. Hoffmann JJ_ 5.5 71.9 35.9 32.8 
Inclusion, Glass Mt. south dome gm lh 6.4 6.6 55.3 35.2 29.7 

7::-:t:'--::'~'-;----f.ln"'c':'lu,.,s':'lon=·--cla~r eCraterGia~s_f_Lo~------- lg~ ~~---- _ ·--·- ________ 9.8 73.4 37.3 38.2 
-· lncluslo!)l_pttl~--G~~s~_Mt~--- granitic lgm I~ 9.8 73.4 34.6 40.9 

Inclusion, Little Glass Mt. ~~~u__!~~~-----· _19!'!' ____ lh 6.4 55.3 __ __33_~-~ _ ---~9~ 
Black Crater ---~-- . ____________ _111____ ____________ ~~~-- ~0~6 45.7 331_ 
RossChimne s ~f--------- ~~ 6.3 48.8 47~1)_ _ 32.3 
GlassMt.tehra _________ gm L'!____ __.Y-7 _____ §1_,3 35.5 30.0 
lnc\uslon_1 Little Glass Mt. cumulate lgm !h 6.9 56.3 34.4 40.3 

- tllCIUSiOn, e-umt~ lfiva·tioW rantt!9___ __________ lb._ __________ ·--·--- 7.1 73.4 ~--:30:.E_ _____ 31.a, 

161 85~17 Inclusion, Chimne Crater ~~~- 9L<:'\I")itj~-------- _ t------- !'l_f"!1___ . ·---- -~--~ -~Z& __ ______ .!:~.-~ . 30.8 37.5 
162 85·25 Inclusion, Medicine dacite llow _ granilic ______ fl1d_____ lh. _ B.2 ---~ -~2~~1-----23~~-- 36,4 3_!Ul 
163 86-1a Inclusion, Hi h Hole Crater _g_raniUc _l_tl_~-- ·-- 7.5 76.0 30.6 31.8 
164 17A-6-6580 Drill hole sam le -------~-~-- I_ _____ ---·-·-- :2.7 74.1 ___ £§ __ ._?_, ____ 33.8 
165 17A·6·8210 Drill hole sam le _______ ? _________ :QB~---- -7i1T 35.5 33.8 
166 17A-6-9620 Drill hole sample I? ·3.3 72.7t 35.5 33.8 



Explanation for Table 1 

Column C. Inclusion Type 
Four types of inclusions are indicated: 
(1) Magmatic-- typically fine-grained, these commonly display chilled cuspate margins and are also called enclaves or blobs. 
Similar to those described by Bacon (1986). (2) Cumulate-- crystal-rich, commonly with glass in the interstices between mm
size crystals. Cumulate inclusions from Little Glass Mountain were described by Grove and Donnelly-Nolan ( 1986). (3) 
Lithic -- accidental fragments of unknown origin. They are typically completely crystalline and do not contain glass. Many of 
them have plutonic textures and may be intrusive equivalents of Medicine Lake volcano lavas. (4) Granitic-- a subset of the 
lithic inclusions. Glass can be found along grain boundaries or in cracks, depending on the extent of melting. 

Column D. Unit Codes 
Unit codes are given for the five late Holocene silicic units: gm (Glass Mt. and co-erupted domes to north and south), lgm 
(Little Glass Mt.; includes co-erupted Crater Glass flows), hf (Hoffmann flows), md (Medicine dacite flow), and dpc (dacite of 
the pit craters). 

Column E. Age Codes 
lh --late Holocene; lavas erupted since 5000 years ago; em-- early mafic; post glacial lavas erupted about 10,600 yrs B.P. 
(Donnelly-Nolan and others, 1990); p --Pleistocene; Pre-MLV --pre-Medicine Lake volcano, but probably Pleistocene in age; 
? "- ages of the three drill hole samples are unknown. These samples probably represent intrusive equivalents of erupted 
Medicine Lake lavas; depth beneath surface is indicated by the second part of the sample number (i.e. 6580 feet, 8210 feet, 

'Ci 9620 feet). All three samples are from cuttings. 

Columns F. G. and H 
I)ISQ WR --whole-rock samples were analyzed; 8180 Plag --plagioclase separates were analyzed; dl8Q Qtz -- quartz separates 
were analyzed. All values are positive except as noted. Data are reported relative to VSMOW. Analyses in italic by W. 
Hildreth (single determinations). All other samples were analyzed by L. Adami and are averages of at least two determinations. 

Column I -- Wt% Si02 
Analyses are normalized to 100%, volatile-free. XRF analyses were performed in U.S. Geological Survey laboratories in 
Lakewood, Colorado. The two analyses in italics (158M and 324M) were done on samples different from the ones from which 
plagioclase was separated for oxygen isotope analysis. In both cases, the chemically analyzed sampleswere collected nearby 
the two oxygen isotope samples. 

Column J -- Latitude 
Minutes north of 41 °N latitude are given to nearest tenth 

Column K -- Longitude 
Minutes west of 121° W longitude are given to nearest tenth 
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