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Oxygen Isotope Analyses of 160 Rock Samples from Medicine Lake
Yolcano, California

by Lanford T Adami. Wes Hildreth, wid Julic M. Donnelly-Nolan

This report sty exygen sotope data for 166 rock samples from at feast 45 cruptive
units on and adjacent to Medicine Lake volcano, northem California (lable 1), Locafions of
the samiples are indicated by latitude and longitude 1 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 fate Holocene flows, including 7 frem mafic flows and 47 from silicic fTows
(sce fig. 2). Inclusion type is mdicated in table 1. based on petrographic criteria.

Of the 102 samples that are not inclusions, 24 are from late Holocene flows and 17
others are from post-glacial tava flows crupted about 10,600 years B.P. (Donnelly-Nolan
and others, 1990). Al late Holocenc eraptions are represented in the data set, and all but
two ol 17 known post-glacial eruptions are included. Four samiples are thought 1o be of
Pleistocene age but erupted prior to initiation of Medicine Lake volcano; these are identificd
in table 1. The remaining 57 samples were collected (rom Pletstocene favas in all sectors of
the volcano.

Previous oxygen sotope data for Tavas from Medicine Lake voleano were published
by Taylor (1968). Taylor's duta are in generally good agreement with the data presented |
here In table |, where it is possible 1o correlale units. |

Analytcal work was conducted at U1.5. Geological Survey laboratories in Menlo
Puark, California, between 19582 and 1995, Initially, a BrF§ extraction process was used,
subsequently reptaced by a CIIF3 process. The icsultant CO7 pas was analyzed by the
method reported 1 Bacon and others (1989, p. 201). The data are reported here in the

familiar &-notation relatve Lo VSMOW (Coplen, 1994).
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FIGURE CAPTIONS

Frgure 1. Location map of Medicine Lake volcano showing Tocations ol oxygen isotope
samples. Rectangle indicates outline of Figure 2. Post-glacial lavas are shown
with patterns: gray {late Holocene silicie lavas containing >62.9 wt. 9% Si02),
diagonal lines (late Holocene mafic lavas), and cross-hatch pattern {mafic lavas
crupted aboet 10,600 years ago). Dotted lines are topographic contours for 5000,
H000, and 7000-Toot clevattons, Sample numbers for inelusions are shown in
italic.

Figure 2. Enlarged map of the central part of Medicine Lake voleano showing locations of
oxygen isotope samples. The lare Holocene silicic fava Jows are shown in gray.
Only sife nwnbers are shown, c.g. siie 5540 is represcented o table 1 by 354M
(host thyolite) plus 554M-a and 554M-g (nciusions). Sample numbers for
iclusions are shown in ttalic, The focation of the deep drill hole [7A-6 1s indicated
by the stas. Elevation contours are shown with dotted lines.
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Table 1. Oxygen isotope data, Medicine Lake volcanao

A B ! ¢ | b [ J

1 {Sample Na. Description inclusien Type Unil Code W S10. Latnrte |
2 [18M O}der rhyolite SE af Callamn flow_ _ - [ = 47 8
3 126K |Lavger of the Hoffmann flows ) o hi | ile 36.4
4 35M Littie Glass Mt, 7 s _lgm 7 33
S5 j41m Basall of Paint Pat Craler : - .9 31.5
6 j44M ~jlake Basalt ) P 508 34,7
7 |45M Medicine rﬁacwn flow ) mid 8.5 264
8 [1o7M Motk caldera fim porphychic eva o €27 7.1
S JH1oM Dacite of the pit cralers . dpc £3.4 338
10 [135M ~_'Dacite flow near Dock Well 637 38.0
11 (1428 Olﬁcr rhyolite W. of Ce o il 757 4.7
12146 Callahan llow L ih ] 576 4
13 |15EM Olﬂer rhyolite nesr Cougar Budn 1 o L3 _77.2 :
14 |158M __ Parphyritic basalt, NW sequence _ 7 : 56.5
15 |185M Basaltic andesite W. of Callahan : _ P 4.8: 53.4
16 [195M ~ Dlger rhyolite near Lost Iran Well e : I - £.2] _ . 754 ZB4
17 ]18aM  Pumice, Andeslte wif o v 5.2 5.1 838 228,
18 |253h [Olger rhyalite, Grasshopper Flat - - o 58 7a.2 342
18|29 M Older ryolite E. of Glass 81, 1 B v s9 . 784 353
20|3086M Eastem ocaldera i lave in 634 339
21313M e Lyons Peak, aphyric 58.7 348
22 3248 Purrice, clder shicis ash- ﬂow 58.9 471

d 233280 _|Glant Crater fiow at quarr 51.2  C5.2
241328M-A |Megasryst, Glant Crater flow At quarry ry 1.0 2Lz
2513810 Older rhyolite, smay dome near Dock Wall . 72.3 382
26 |387M Andesite flow, NW sequence i ..58.5 40.4
271388M  |Basaltic andesite W. of Callahan flowr 537 1.1
28]403M  |Glassh B7.8 372 28 8
29 [403M-e linciusion, Glass M Tiow I 57.0  3a7.2 283
30[404M __[Glass Wi Hiow R BT R 2 B 738 a2z 2R
31 430M-b Inciusion, small Crater Glass floses o maqmatlr o lgm <l e L5700 a8 385
32 [442M _iouder silicie flow W, of Medicing Lake P ‘ 67.9  35.G 27.8
33 [4580M ) :8mall hill NE of Tamarack Lake ix | 8C.8 EX 46.6
345044 Sraall hilt N of Tamaracs Lake o e ! E9.7 331 476
351505 Tyohoon Mesa o | e B - D] N G.1 32,6 4B
38 509M-a  |inclusion, Medicing d’mte flow . _|magmatc  md 4 e _____ 5.6 36.3 3.4
37 [509M-b \lnmucm Medicine dacite flow  |lithic AL th i 70 . 503 363 364
383531M-a lnclusion. Litlle Glass Mt |magmaltic_ Som ih : 5.8 ) 588 34.2 41.3
38i532M-a inclusion. Little Glass Mt o cumuilate Jdam ‘th o A 548 24.2 41.6
40 |3640 : fe of M. Hofimann ‘ o i .83 P 717 245
41 |554M-a [magmatc o 6.5 1.9 241
42 |554M-g o, Thyotits o ‘macmatic o 1.7 . 62.9 341
458|561 M ingiusion, Lake Easg\t | granisic i D 71.0 35 7




Table 1. Cxygen isolope data, Medicine Lake volcano

A B I c [ o T & J ok ]
1| Sample No. ‘anf‘r\ptmﬂ Inzlasicn Tvpa lm ! x o:r Age Cons 370 Latjud 7 4
44 [564n - A 5343 3
45 [567M-a Hithie lgm h a3 @s7 2c.dl
46 |508M i £ L 0.2 35.0 3249
47 1620M PorU itic. ardes: = N flank ; . E 40.4 32.0
48631 B Sa[' o._TmneeTa _ r g 339 15.6
49 1531M i 11 22 14
50]838M . - e o ATy zg 3
51 /646 e - o lp o .2 419 32.7,
52 |84EM- c | nctusscf’ large Cratar Glass ‘low _ chrr_a__ n \ (:‘.5'_ .0 1:03 23.2
53 |649M asait of the tree molds \ lem 1 5.6 o 38,2 36.4
54662M Inclugion, Little Glass Mt. o imﬂ.gma_tic Mgm h .4 . 34 4 0.9
551683M-a Inclusion, Citle GHS‘TML lithic: M(_Jgj_____ ~Ih o 5.7 By 347 4009
56 {663M-c lInclusion, Litle Giass Mt B o granta ,,,})Qfﬂi_ ho 8z i g7 e 347 40,0
57 |680M jlmclt sior. Medicing dacite flow — graniin ] 6.3 4
58 [691M |Basalt of the -ibbon fows 1 277 &
59 [692M Burnt Lava fl . 9 27.E
60]693M  |Basalt of Yallowjacke _ . T 4ny a27m
61 (708N [ Inclusion. Paint Pot Grate rflnw o igranitic 21.5
62 |716M.a _inclusion, Bumt Lava flow o [magmelic 311
63 [716M-b {Inelusien, Bul v : 31
64|726M . Andesite of - 44 2
65i732M  |Basalt of Ths £ 4
66 1753M Rosscmmrevb - ar.a 32.4
B7|761M ~ 51.3 23,
68 |828M-b . - 8.9 17,
60 828M-c | i o 54.0 17
70[851M ) B i 2
71 |863M-B o , 3
T21879W Mngarrysl qutter cong SF of G\L.n L, 3
T31B80M  _ _ |Glant Crater group 6 vent | I 8 3
741881M Giant Crater group 4 lava o 2 38.
751900 Purnice, Andssite tuif - o ! 43.4
761942M {South caldera im |ava B ] . 7 35.0
| 77 (9450 [Daciie of the pit 5 _ A 76 g
78897M-a _ _ |Inclusjon, Andes n:» uf_f______ - ‘o 2.C) 36.9
781907M-¢ inclusion, And_f_s_s_lje tff B ip 0.8l 36.9
801997M-¢  |Inclusion, Andesite tuff _ - i In 22 T 26.9
8199701 inclusion, Andssite tufl _ e ) 0.5 36.9
82 l398M | i_n Iuslcn Glasg | Cmagmatic  dem  lh | £.3 . 28.8
| 8310250+ iithic wgm, I 5.9 ] 37.8
84 |1045M-a e? fith ¢ am 5.1, L 1.2
B5 [1047M-b nclus \usmn larger o the Hofimang flows ‘magmaliz hi lih 5.8 30,7




Tahble 1.

Oxygen isotope data, Medicine Lake volecano

! A B ] c [ T € | F [ & [ W T v T4 K
1 |Sample No. Description Inclasicr Type "Unit Cede Age Code (670 WR 670 Pian 70 Oz w80, L
) Qudlrhiggipra rim jav. o = ¢ 50 ‘ 4G <
D Inzlusion, rhyolite of Mt Hoffmana _magmatic ) o 8.3 1. 364
88 11176 - magmatic md_ I T 59.0 452
89 1121 . lgm o 78 742 i3
50]1135M swon Glass Mt come 10 jcumulate Lgm IR o 7 o 5.1 7.6
a1 [1140M-h n. Glass Mt soutn dome L 1gram‘ic gm h ) o 5.8 TE.4 501
9211148M-b 1. (Glase Mt Jcurrtilate g Hh 6.5 . 542 0
|53 i “curmuiate  Ima h 7.2 56,3 36.5
94 “magmatic md_ [ 7.6 Bi.6 G685
a5 magmatic. _ p 56 ! 552 368
86 Imagmatin M .ol : 480 304
97 |grarutic I 4 Tha 304
98 ] Hithie md h 5.8 B1.1 3063
99|12 Basal ardnstn_of Giack ML o ] o 6.2 | 5E 3fa
100 ﬁrilnmuaaon. Litle Glass M1, _magratic. L I ) .11 o 5¢.8 34.7
101 Megacryst, Giant Crater group 2 tow Lam i \ 51.7 £
102 'Rad Shale Butte - T | 5.7l 53.7
103 1) Inclusicn. Glass Mt pgma 10 linie o In 5.5 5d.g
104]1329M Lrgqgf;riatm Glass flow - lgm I 7.2 - Tep
105/13440 Lake Basait SE of Old Camp Ore_ s £.2 54,5
106{13750 ‘Bagall of vent 5 _ ferr s £n.7 19 A
107|1392M fthe ribton flows ‘ o [em 5.6 49.2 31.3
108|1408MN Glags Mt dome 1 ) i gm i 7.0] \ 74.8 30.%
1009|1415  lakeBasatNE 0 I - £8.0| 54.¢ 21.5
110[14280 Glass Mt How - qm_ .3 ; £5.9 23.3
11114480 i LongBek o .0l i 51.1 . P4
112{1455M -Magargst Giant Crater groun 4 var ) : B 405 i 537.3
113(14688 _ {Glant Crater group Slava : 48.27 5 30.3
114]1466M-3 ;Segregation vein, Glant Crater Gr:)up 5 lava: i - . - BO.QL 4.6 :
115{1471M-A |Lake Basalt NE of Burnt Lava finw 1 1 815 313
116]1471M-B |Lake Basalt NE of Burnt Lava fiow | 524 31.9
117014730 [Medicine dacite fow o 3 : 6.8 357
11814848 |Glant Crater group & lava i i 47.7 9.9
119]1509M Basalt of Valentlne Cave e 5.7 L 52
120|1513M Callanan flow ) o H 5.8 L .51
12115160 77L'-me Sas_ah campr‘round L . ip 5.7, \ 5
122[1525M B | granitic md o RN ‘ 7 \
123[1527M - tht : 7.2 5§ 33,1
124|1543M aranitic . jgm_ n P - 78 31.2
1 25]1545M-a ‘magmatic  |gm h_ | 5.4 8 310
11286116450 _magmatic tam 5.6 v.0; e 5 29.0
[127 lithic Hgm 'th j 5.3 z 38.3




Tabie 1.

Oxygen isotope data, Medicine Lake volcano

A B c [ o 1 e | F ] @ H | K K
1 {Gample No dnclusion Type  Onit Codz [Age Code &7°Cr WR 3P0 Flag 80 Dl Wita S0

128|1554M lgm B 554
@;;53.\1 7 Igm I 534"
1130{1580M gm h . ) BE O 3
13116840 o 543
1132(1620M B o i 724 a5t
|133|1631M reaamatic Tl I 57,0 ZE 2
[13a[1650M-A i p 549, 9.8
135/1650M-B gesil . i : P | 5421 39.5
1386]1652M . largar of the Haftmann fi magmatic Cht ih_ sl asa 9
137/1661M [Gilass Mt deme 7 E ~gm _h : 734 a7 3
138l1661k-a _|Hnclusior f“la.:;gﬁMt domﬁgri cumulate am [l 5C.3 57.1 G
1139{1669K : I i 531 54.8 2
(140[1672M JL’!ke Bar,z:lt Paldem ccme o - i ‘p ; B 50.0:  534.8 B
1141]1673%M ! _ magmaiic___igm i | 5971 371 312
147/1688M-A _  Glass Mt ﬂo;iﬁ e ' i ' 7 36.3 28.7
143]1683M-B “ilass M. flow - ih ; g 36,3 23.7
144/1683M ‘Easlem calders fim lava R ip 1} 34.2 33.7
1451590N Indlusion. Gass ML south dome Cgranitc . gm in~ ] o 351 298/
114611651M Tinclysion, Giass M souln dome Ccumulate  gm e 35.1 29.5
147[1705M  Glass Mt.deme8 gm0 A o 7.5, 37.3 31.4
148]1706M-a lInclusion, Glags Mt dome 10 “zumy lom o B 6.2 377 31
_1_4_9'1'715M __[Incluslon, Glass Mt flow magmatic  igm o 6.1 34.9 28
[150/1723M __ |Eastem caldera fim lava . 4.9 34.6 1ol
1151[1730M  |Rhyolite of Mt Hoffmann o - o a o L 7 - 35.9 22.8
152{1738M lnelusicn. Giass ML south dome . cumuiate  lgm 6.4 i 553  35.2 28.7
153{1739M _linciusicn, large Crater Glass flow “granitiz igm 0.8 T34 373 8.2
(154|1740M lInclusion, Liile Glass Mt o grangk  Hgm B 9.8] 73.4 2d.6° ac.9
[155[1746M  _ {incl Little Giass Wit. el quta [lgm o _ ' 53.3_ 338 AlZ
[156/1764M | Black Crazer o ‘ | . ' 50,6 45.7 537
15717740 Ross Chimneys } P N | ~ 8.8 47.0 32.3
1581806 |Gilass tt, Yephra 1N gm 6.7 o 51.3 35.5 e
159|LGM-13 linclusion, L : igm ‘ 56.3  34.4 4
{160[85-150 Inclus! 7.1l 734 506
161/85-17 o 7l 72.8 0.3 a
1162/85-25 o omd_ a.2] up 738 %64
163186-1a r ‘ 7.5 780 306
1164]17A-6-6580 Oell ho nple - T4t 35.5
{16517A-6-2210  1Drill hols sample . - 2 . _ 73 355
166|174-6-3620  :Drill hols sampie 2 72 35.5
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Explanation for Table 1

Column C. Tnelusion Type
Four types of inclusiens are indicared:
{11 Magmatic -- typically fine-grained, these commonly display chilled cuspate margins and are also called enclaves or blohs.
Similar to those described by Bacon {1986). {2) Cumnulate -- crystal-rich, commoenly with glass in the interstices between mm-
size crystals. Cumulate inclusions from Little Glass Mountain were described by Grove and Donnelly-Nolan (19801, (3]
Lithic -- accidental fragments of unknown origin. They are rypically compietely crystalline and do not contain glass. Many of
them have plutonic textures and mayv be intrusjve equivalents of Medicine Lake volcano lavas. (4) Granitic -- a subsct of the
lithic inclusions. Glass can be found along grain beundaries or 1 cracks, depending on the extent of melting.

Column D, Unit Codes

Unit eodes are given for the five late Holocene silicic units: gm (Glass Mt and co-erupted domes to north and south, lgm
{Little (lass Mr.: includes co-erupted Crater Glass flowsy, hf (Hoffmann flows), md (Medicine dacite flow), and dpe tdacite of
the pit craters).

Colamn B, Age Codes
Ih -- late Holocene; tavas crupted since 3000 years ago: em -- carly mafic: post glacial lavas erapted about 10.600 vrs B.P.
(Donrelly-Nolan and others, 1990%; p - Pleistocene: Pre-MLV -- pre-Medicine Lake volcano, but probably Pleistocene in age;
7 -- ages of the three drill hole samples are unknown. These samples probably represent intrusive cquivalents of erupted
Medicine Lake lavas; depth bencath surface is indicated by the second part of the sample number (i.e. 6580 fect, 8210 feet,
9620 feet), All three sumplas are from cuttings.

Columns F. G, and H
8150 WR — whole-rock samples were analyzed; 6150 Plag - plagioclase separates were analyzed; d1%0 Qtz -- quartz scparates
were analyzed. All values are positive except as noted. Data are reported relative to VEMOW. Analyses in italic by W.
Hildreth (single determinations), All other samples were analyzed by L. Adami and arc averages of at feast two determinations.

Column [ -- Wt% 5102
Analyses are normaiized to 100%, volatile-free. XRIF analyses were performed in U.S. Geelogical Survey laboratorics in
Lakewood, Colorado. The two analyses in italics (158M and 32400 were done on samples different from the ones frem which
plagioclase was separated {or oxyvgen isotope analysis. In both cases, the chemically analyzed samples were collected nearby
the two oxygen isotope samples.

Column ] -- Latide
Minuies north of 417N latitude are given to nearest tenth

Column K - Longitude
Minutes west of 1217 W longitude are given to nearest tenth




