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Bl DIVISION WEEKLY REPORT
FEBRUARY 26, 1987

Critical Items Status

sep

Although progress on the performance and design issues has been made,
finalization of all tables and text remains a problem area and is
impacting the schedule for the assembled review. 00F-“Q belfeves some
added work is needed to finalize Performance Issues .1 and 1.8, and a
meeting will be held the week of March 2, 1987, to accomplish this
task, Design issue finalization is also a problem, as this input is
needed by some 8.3.1.X authors to properly complete their sections,

Slippage to date and the above continued slippage could result in a
three-week delay from the current schedule for producing a complete
assembled review version of the SCP.

Hydrology

An KRC meeting has been scheduled for April 8, 1987, to discuss pre-£S
hydrology testing and to resolve their comments resulting from the

. December 1985 hydrology workshop. .

Quality Level Y requiremerts for DC-24 and 25, in particular design
control requirements, may delay restart of drilling until September
1987. This schedule is being evaluated at this time.

Restart

The general restart team is continuing its evaluations of the Rockwell
Readiness Restart Report. The team is identifying deficiencies that
are being tracked on a Restart Team Status Report. These items are
assigned to cognizant Rockwell and DOE-RL review team members for
resolution,

Significant Accomplishments/Information Items

E&C Branch

o The released document OGR/B-8, which baselines the requirements
for defense waste, was received.

o Issue 2.4 tables are nearly complete and the only concern is to
determine how to handle the non-site characterization parameters



in the document. DOE and Rockwell are involved in ongoing
discussions in an effort to resq]ve this concern.

oI Braqgg

0

Hydrologist consultants Cartwright and Pettyjohn from HQ visited
the site on February 25-26. Discussions held covered the options
paper developed by the task group., The consultants will meet with
HQ management to present their findings on Harch 11-12,

Section 8.3.1.3 has been delivered to HQ for review. A firm
review meeting date has not yet been established.

The geology Work Package Authorization Summaries (WPAS) were
completed and a procadures manual for geophysical explération
methods was prepared. :

Internal meetings were held on the Exploratory Shaft grout testing
program and the subject of underground mapping.

During the State of Washington Nuclear Waste Board monthly

meet ing, the presence of natural resources at Hanford was
discussed. The three topics covered were petroleum potential on
and surrounding Hanford, geothermal resources of the Columbia
Basin, and groundwater and future agricultural activity.

LES Branch

0

0

Section 8.3.1.5 (Climatology) has been sent t¢ DOE-HQ for review
and is also being reviewed by RL. Meetings are planned on

March 11-12, 1987, as previously scheduled, to discuss the
comments on this section.

Sections 8.3.3 {Seal System Program) and 8.3.5 (Performance
Assessment)} will be submitted by March 9, 1987, and meetings are
scheduled for March 23, 1987, to discuss the reviews.

The Licensing Assurance Review Team Leaders Meeting took place
February 25-26 in Salt Lake City. This meeting was 2 training
session for LAR team leaders. The training session for the full
LAR team (35 effects in this technical discipline) will be
conducted on March 10-11 in Richland.

A meeting was held on February 18 with the State of Washington and
affected Indian Tribes to discuss the FY-87 work scapes for
Environment and Socioecanomics. It was agreed that following



,”
BULE D

et e Lo Ny
-',.‘1_“ .c;i.‘ A L

Iv.

resubmittal of the work scopes to address comment program
requirements, technical follow-up discussions will be held as
necessary to finalize the work scopes.

Other

o A tour of BWIP facilities was provided to six representatives from
the GAD on February 23,

o A presentation.covering the status of the BWIP was provided to the
Amera Nineral Mine staff at Wenatchee, WA, on February 26.

Upcoming Events

See attached pages.

< i4;21-'
J. J. Keating, Directo
Basalt Waste Isolation Division



Date

HQ Meetings
March 17-18
T80

BWI UPCOMING EVENTS
FEBRUARY 26, 1987

Event

ACD Review

Review of BWIP Systems Integration
Activities

Coordinating Group Meetings

March 10-12
April 28-29

State/Indian/Public

I1SC6

Transportation Coordination Group

Interaction

. March 3

_March 4
March 5
Mareh 1-5

March 10

ttarch 12
Rpril 19-21
April 21-22

Briefing for Umatilla Confederated
Tribes

Matt Taylor - Tri-City reporter
0GC-HQ

Waste Management ‘87

U. . Congressman John D. Dingell, State
- of Michigan, Subcommittee of Over-

sight and Investigation

00t Engineering-Construction Symposium

Western Regional Energy Conference

States/Indian Tribes Quarterly Mtg.

Internal Project Meetings

March 19
April 15-16

HRC Interactions

T80

BWIP Review with HQ

BAIP Quarterly Update

Repository Design (workshop)

Location Contact
H)Q Nicol)
Richland Petrie
Albuquerque Powell/Whit
Salt Lake Petrie
City
Richland Turner/Pow
Richland Olson
Richland Olson
Tuzson Squires
Richland Anttonen
Richland Squires
Richland Dahlem
Albuquerque Anttonen/F
Richland Anttonen/:
Richland Anttonen/
Richland Nicoll/Ko



Date
T80

- International

February 27, 1987

March 9

fpril 1987

Event

NRC meeting to discuss SCP lssues,
Hierarchy, Resolution Strategy,
Cata Needs

NEA Tour and Briefing

Visitors from FRG (Drs, Heinz,
Wurtinger, Bogorinski, Baltes,
and Grundler)

IAEA Natural Analog Meeting

Location Contact

HQ Mecca/Dahle
Richland Squires
Richland Squires

HQ Dahlem
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CS DIVISION WEEKLY REPORT
FEBRUARY 26, 1987

Critical Items Status - Naone at present,

Significant Accomplishments/Information Jtems

Program Development

o An ongoing program effort in the area of training of DOE personnel is
in progress. Approximately 70 percent of all required training of DOE
personnel has been completed. Because of SCP conflicts, completion is
now scheduled for March 1.

o 0QSD is continuing to update the BWI QA Plan and QA administrative
procedures to comply with the latest HQ documents and NQA-1 1886
requirements, and incorporate organizational changes. To date, 13
procedures have been approved and 19 are in the concurrence cycle,

Program Verification

0 Preparations for the scheduled audit of KE/PB in April is continuing.

0 A number of surveillances have been planned during the month of April.
These will be of the ongoing technical tasks of Rockwell, Westinghouse,
and DOE.

Program Restart

o DOE reviews of Rockwell QA administrativc procedures to support project
restart continues. Current status is: 30 received, 22 approved, 4
returned for incorporation of comments, and 4 in DCL's review/comment
process.

o Review is ongoing based on the checklist established for partial lifting
of the general stop work on Rockwell activities. To date, 37 discrep-
ancies have been identified by the PReadiness Review Team. These
discrepancies cover the breadth of all mznagement control systems being
emplaced by Rockwell,

¢ In order to provide further assurance that all DOE and Pockwell
activities related to restart are being properly executed from a
quality management point of view, an Independent Management Readiness
Team has been established and is conducting independent evaluations to
be provided to the Readiness Review Chairman,



o For the benefit of DNE-HQ, MRC, states and affected Indian tribes,
an in progress Status briefing describing all stop work and restart
activities to date is currently scheduled for March 17, 1987,

111. Upcoming Events

See attached page.

/é?{ll? ~gfi;§7<ﬁ;7hﬂ

R. P. Saget, Director
Quality Systems Division



QSD UPCOMING EVENTS
FEBRUARY 26, 1987

Date Event

HQ Meetings

None scheduled

State/Indian/Public lnteraction

March 17 Restart Briefing

April 19-21 Presentation of paper at ASQC
' Conference

Locat ion Conta
Richland Kasch
Rictland Saget
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F.R.Cook

Senior On-Site Licensing Representative
MNuclesr Regulatory Commiesilion
Hashaington D.J. L3599

bear Mr. (oob,

I have regad with interest the pollen zecrion in the report bu
Raymond and Tillson (19&48) on “Evaluation ot a thichk Basalt
sequence 1in S. Central Washaington...”, and 1 thalk you ror sending
e the copy. The foseil pollen worlt was done by & collegue who
has morg e:perience with the Tertiary pollen of Wastington state
than anuyone | know. He was a student of Robert Techudy (USGS),
who was a top authority 1n Cenozo:ic palynoloog.

1 am happy to report 1hat the wor'! =eems to be erceedingly well
gprney ar.d the conclusions seom taultless as far &s we understand
the stratigraphic ranges of the forms present., I will give uvou my
oun 1nterpretation of the pollen evagence?

Ine appearance of Larin/reeudotsuga 15 0f wpecsal interest, as
with mu puperience 1n the USGS, we found the earliest forms at
Florissant, Colo., where the basal Oligocene i1s perhaps best
Lnown} by pollen) in the U.S5. The form ranges upuard to the
rresents but I have ne.er seen it in pre~0dligocene beds, It
aEpoars above S5BW° 1n the Rattlesnate Hills well. Another
trlling form 18 Jussiaewe (Unagraceag or e&veEning primrose family).

This 12 the same -story? no pre-Uli1gacene GCCurrences are Fnown tao
me,

A number of forme arse not restricted to the LWligocensy but are

“tupical 1n Qligocene and wounger bads in the Morthusst: one of

thess 18 Cedrus, which is precent i1n the deepest sample. Most of
the sngiosperm rollen reported from the lower samples are also
tusrtal af Oligocene {though they do ronge putside of that
intervall. Grass pollen is 1n the samne catayory.

In surmary, an () 1gncensg age —eems to b the rase, bazed bn
browliodge from leaf and rollen flovas of the Pacaific dMorthuest.,
Mesusman’® s reasoning that the age {(includ'ra the lowesr bedsz) msy b
tarte Qlilgocene males Sensele o rn. We can e pecy that the earily
Gligodens 15 more tropical 1s backed up by a variety of reports,
including Cons Bays Uregon, and other sites in Oregon and
California. His reczoning that the atsence of the Miccene and
goungery pollon of the {ompozitae (daisy) family 1ndircates a pre-—
Mincene sge, (1l wauld sdd at least a pre-late Miocene age) 15
tounded on braad evidence 1n the ygestern states and Worthweszt, 1
wetld agr=e that pechaps the upper parvts of the well night be oo




gyoung a&s Miocene, assuming that 1n some environmentes {ompositse
15 somehoy not well represented even 1n Migcene time.

e It léoks good to me. I am wendering what thic means in terms
. of the Haﬂfa?d s1te plans, Guess this auaits a turther discussion
with you or our Olumpia geologists, like P11l Breuwer.

Borry for the delay in this Jetter and report.

Sincerelyy .

Btz @ Ll
Egtellia P. Leopold
. Botany KB-15 :
e : Universl ty of Washington
saT - Bzattle WA FH1YS

P 8" ln case someone at NRC wvonders on what basis 1 write this
n-»latter..may I state that I spent 21 yeare working for USGS on
- Tene2sig: pallan. with particular emphasi1s on Eocene and wounger
#edxﬁantg~nf the western United States., In the Pacific Northuwest
: 3 heve done some wark on the Miocene and Pliocene irneluding
’?'_‘seuzments of _the Vantage bedsy Ellensberg Fm. snd the Wenatchee
T EmS Iﬁlzgocenﬁ7), which in many waye the lower part of the
' ﬁattlasnake Hills well aszemblage resembles. 4 grad student of
m1ne dzd her thesis on the Weaverville flora (Oligocene?) of
adrthern Calafornia. 1 am quite familiar with the fossil leaf
'“_:lzygr%;urg_cf”thls regions since 1 teach a course on that topac.

¥
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atio ﬁ;lm FOURTH COLUMBIA RIVER BASALT SYHPOSIUN #wsaes
. HAY 20-22, 1987

. MAY 20, 1987 SESSION 1 - PHYSICAL %OLCANDLOGY
. SESSION CHAIRPERSONS: $.P. REIDEL AND D.A. SHANSON
TOUTME.  AUTHGRS 0 RO e TITLE

o ~B.09 &a fatraduciien

, s.m 'CROSS, RiW., and FAIRCHILD, K., #136160, LATERAL
. CONTINUITY OF INTRAFLOW STRUCTURES OF THE COHASSETT
S "~ FLOV. (GRANDE RONDE BASALT) AT SENTINEL GAP, WASHINGTON

s:zs e TAYEOR; .M:Ds, CROSS, R.¥., LONZ, P.E., #136147,
TGZOSTATISTICAL ESTIMATION OF CONASSETT INTRAFLOW
: '_.;:-__._. —~7GEQHETRY -IN SUPPORT OF NUCLEAR WASTE REPOSITORY DESIGN

RBSS; J'L£.. 1118037. STRATIGRAPHIC RELATIONSHIPS OF
~<INVASIVE AND SHEET FLOWS OF SADDLE MOUNTAINS BASALTS IN
;_:: Iﬁi‘—t{m BASHL OREGQN -

S IUBYERLY, G.H.; SNANSON, D.A., #132363, THE TRANSITION -
- FROMISOBAERIAL 70 INVASIVE [AVA FLOVS, GRANDE RONDE
BASALT, NW-COLUMELA PLATEAU

A --T;m.f. o -R.E., HEIM, A.R., 2134338, GEOLOGY OF THE
- COLUMBTA RIVER BASALT 6ROUP IN THE ASTORIA BASIN,
- OREGON"AND WASHINGTON: EVIDENCE FOR INVASIVE FLOVS

_‘-'5:34 | &m“r im BEESON, M.H., F136146, HIOCENE BASALTS OF
Al L zéarf AND WASHINGTON: GEOGHEMICAL AND
B v_-;efe?mma EVIDENCE FOR COLUHBIA PLATEAU ORISIN

m ":ﬁﬂﬁﬁm, K.. CROSS, R.M., LGNG. P.E., #l36l62,
_INTERNAL VESICULAR ZONES OF GRANDE RONDE BASALT. PASCO
5 BASIH, WASHINGTON

o5 - :_smx

STII0 T 10318 T LONG, PLE., £136141, REVIEW OF EVIDENCE FOR QUENCHING
S 7O ORIGIN OF ENTABLATURE IN COLUMBIA RIVER BASALT FLOWS

Co-e - 10330 S’AANSOH D.A., #132368, REGIC..AL VARIATION OF JuINTING
T - STYLE IN GRANDE RONDE BASALT RELATED TO MIGCENE
S GEOGRAPHY, COLUMBIA PLATEAU




MAY 20, 1987 PHYSICAL VOLCANOLOGY (CONTINUED)

16:&5

11:00

11:15

11:30

11:45

12:00

BEESON, H.H., TOLAN, T.L., FEIDEL, S.P., FECHT, K.R.,
ANDERSON, J.L., HOOPER, P.R., #136158, JOINTING IN
COLUMBIA RIVER BASALT FLOWS: ASSOCIATION OF JOINTING
STYLES WITH OTHER FACTORS

DEGRAFF, J.M,, AYDIN, A., LONG, P.E., # 128426,
FRACTURE GROWTH DIRECTION AND INFERRED THERMAL REGIME

_DURING SOLIDIFICATION OF BASALTIC LAVA FLOWS

MEINTS, J.P., #]36151, ORIENTATION AND SPACING OF
COOLING JOINTS IN TWO COLUMBIA RIVER BASALY FLOWS

LINDBERG, J.K., #136153, COOLING JOINT WIDTH AND
STCONDARY MINERAL INFILLING CHARACTERISTICS IN 4 GRANDE
RONDE BASALY FLOWS AT HANFORD WASHINGTON

ENART, J.W., #132362, SULFUR IN THE FRENCHMAN SPRINGS

 HEMBER OF THE WANAPUM BASALT IN WASHINGTON AND OREGON

LUNCH BREAK

ik bk ik dekde ok b bk b i dcko iR bR ik kR d kR b d S kk kd kA ke

‘MAY 20, 1987 SESSION 2 - STRATIGRAPHY, AND STRATIGRAPHY-TECTONICS
SESSION CHATRPERSONS: R.D. BENTLEY AND P.E. LONG
1:30p# TOLAN, T.L., REIDEL, S.P., BEESON, M.H., ANDERSON,

1:4%
2:00
2:15
2:30

2:45

'xt‘-! FECHT' K-R-‘ AND SMNSON' DcAns ‘1361401
REVISIONS TO THE AREAL EXTENT AND VOLUME OF THE
COLUMBIA RIVER BASALT GROUP

BAXSI, A.J., #127423, REEVALUATION OF THE TIMING,
BURATION AND HMAGNETOSTRATIGRAPHY OF THE IMNAHA, PICTURE
GORGE, AND GRANDE RONDE BASALT

AMERIGIAN, C., TOTH, J., REIDEL, S., #126139,
PALEOMAGNETISM OF THE COLUMBIA RIVER BASALT SRCUP

REIDEL, S.P., TOUAN, T.L., ANDERSON, 2.L., BEESON,
H.H., FECﬂT K.R., #136149 REGIONAL STRATIGRAPHY OF
THE GRANDE RONDE BASALT AND ITS TECTONIC AND
PETROGENETIC IMPLICATIONS

LANDON, R.D., LONG, P.E., #136161, DETAILED
STRATIGRAPHY OF THE UPPER GRANDE RONDE BASALT, COLUMBIA
RIVER BASALT GROUP, IN THE CENTRAL COLUMBIA PLATEAU

BENTLEY, R.D., POWELL, J.E., # 125540, BASALT
STRATIGRAPHY OF THE FRENCHMAN SPRINGS MEMBER IN THE
TYPE AREA, CENTRAL WASHINGTON




- HAY 20, 1987 SESSION 2 - STRATIGRAPHY, AND STRATIGRAPHY-

TECYORICS (CONTINUED)

- 3:00  BREAX
C3:15% PARTIN, B.5,, #134740, CHEMICAL STRATIGRAPHY OF THE

ROZA MEMBER, COLUMBIA RIVER BASALT GROUP

3:30  BEESON, M.H., TOLAN, T.L., #135150, COLUMBIA RIVER
BASALY GROUP IN WESTERN OREGON: FACTORS CONTROLLING
FLOW CMPLACEMERT -

 %:45  BENTLEY, R.D., POWELL, J.E,, #125541, EVOLUTION OF THE

YAKIMA RIVER CANYON AND TIMING OF OEFORMATION IN-
- CENTRAL WASHINGTON

§:00 FECHT, K.R., BJORNSTAD, B.M., REIDEL, S.P., TOLAN,
: Int'g ANDERSONQ JuLo| BEESON. "-Hc' SHITH] G.A-, P
- 1136157, RECONSTRUCTION OF NEOGENE DRAINAGE SYSTEMS IN
. THE ‘AREA COVERED BY COLUMBIA RIVER BASALT GROUP

4:15  SMITH, 6.A., FECHT, K.R., BJORNSTAD, 8.N., #136152,

NEGGENE SYNVOLCANIC AND SYNTECTONIC SEDIMENTATION ON
AND ADJACENT TO THE COLUMBIA PLATEAU

4:30 CAMPEELL N.P., #134653, STRUCTURAL AND STRATIGRAPHIC
RELATIONSHIPS BETWEEN THE MORTHWESTERN COLUMBIA RIVER
BASALT MARGIN AND RECENT SUBBASALT €AS WELLS

4:48  DAHLEM, D.H., #136154, APPLICATION OF GEOSCIENCE DATA
TO_THE BASALT WASTE ISOLATION PROJECT

t‘i*i**i****ii*i****i***i***i****i**i***ii*****************&****

7:00PM INFORMAL POSTER SESSION AND DISCUSSION OF PHYSICAL
VOLCANOLOGY, STRATIGRAPHY, TECTONICS RELATED TO
STRATIGRAPHY, AND NUCLEAR WASTE STORAGE IN COLUMBIA
RIVER BASALY



At MAY 21, 1987 SESSION 3 - STRUCTURAL GEOLOGY, TECTOHICS, AND
e HAGHA SOURCE

SESSION CHAIRPERSONS: J.L. ANDERSON AND R.E. WELLS

§:00AM BERGSTROM, K.A., KUNK, J.R., BITCHELL, 7.H., ROHAY,
Al., # 136145, UTEP STRUCTURE OF THE PASCO BASIN,
SOUTHCENTRAL WASHINGTON

B:15,  HAGOOD, H.C., 134656, STRUCTURE AND DEFORMATIUN ALONG
A PORTION"OF THE HORSE HEAVEN HILLS, SGUTHCENTRAL
 WASHIKGTON

@30 . - ROMAY, A.C.. 9136144, EARTHOUAKE FOCAL MECHANISMS,
o ws RATES, AND DEFORNATION IN THE COLUMTA'RIVER

v - 845 HOOPER. P.H.. # 135136, OEFORMATION (N THE CASTERN PART
i T oF THE COLUMBIA PLATEAD

=707 905~ EEIDEL, S.P., CHAMNESS, M.C., FECHT, K.R., HAGOOD,
Sl m,. ToLAN.'T.L., # 136148, TECTONIC DEVELGPHENT OF
- THE CENTRAL COLUMBIA PLATEAD

9335. ._mggsw d.L.. BEESON, M.H., TOLAN, T.L. #136156, -
SRt ;g;%c "DEVELOPMENT OF THE OF THE SOUTHWEST COLUMEIA

‘;;-g;gg:}ir-'.ﬁz&s R.E., SIMPSON, R.W., #134252, MORE PALEGMAGNETIC
72T pESULYS FROM THE MIOCENE COLUMBIA RIVER BASALT GROUP,
- GREGON AND WASHINGTON: STRATIGRAPHIC AND TECTONIC

G T
i_—r‘ - }Bf}S .cﬂﬁsmﬁa. J A., # 136158, USE OF COLUMBIA PLATEAU

AL TUTT YECTONIC MODELS FOR DEVELOPMENT OF DISRUPTIVE SCENARIOS
SEFLTITOD 0t LFOR A MUCLEAR WASTE REPOSITORY

T e .,m};sa MATTERS, T.R., #128242, VOLCANIC PLAINS RIDGES ON THE
SR © 7 TERRESTRIAL PLANETS: A COMPARISON OF THE COLUMBIA AND
P ~- THARSES PLATEAY

16:45  ELLIOT, D.H., #121436, JURASSIC THOLEIITES OF
ANTARCTICA: TECTONIC SETTING

11:00 HOOPER, P.R., CHAMBERLAIN, V.E., LAMBERT, R., #135138,
STRONTIUM ISOTOPIC AND CHEMICAL CONSTRAINTS ON CRUSTAL
CONTAMINATION OF THE COLUMBIA RIVER BASALTS

11:15  CHAMBERLAIN, V.E., LAMBERT, R., DUKE, M.J., - 14549,
URANTUM, THORIUM, AND LEAD SYSTEMATICS OF THE COLUMBY -
RIVER BASALTS AND YGUNGER VOLCANICS




11:30

}1:4%

SESSION 3 - STRUCTURAL GEOLOGY, TECTONICS, AND MAGMA SOURCE

(CONTINUED)

CARLSON, R.M., HARY, ¥.K., #128726, ON THE CAUSE OF
COLUMBIA RIVER BASALT VOLCANISM

HARY, W.K., MDSHER, S.A., CARLSON, R.W., ¥ 121575,
PETROGENESIS OF THE PUEBLO MOUNTAINS BASALTS OF
SOUTHEASTERN OREGON

WhEAR SRt AR bttt kR b bbbk A v ddd b bk e h kb kbbb bk d bk kdhb

HAY 22, 1987 SESSION 4 - PETROGENESIS
SCSSION CHAIRPERSONS: P.R, HOOPER AND T.L. WRIWHT

1:50

2:30

2:50

3:10

3:30
3:45

4:05

4:25

- 1:30PM  DUNCAN, A.R.. ERLAND, A.J., “MITH, H.S., #134652,

CRUSTAL CONTAMINATION IN THE PETROGENESIS OF SOME KARGO
BASALTS - IMPLICATIONS FOR OTHER CONTINENTAL FLOOD
BASALY PROVINCES

SUBBRATO, K.V., ARD OTHERS, PALEDMAGNETIC STRATIGRAPHY
OF THE DECCAN BASALTS, WESTERN CHATS, INDIA (NO
ABSTRACT AS YET)

FLEMING, T.M,, ELLIOT, O.H., #121433, JURASSIC
THOLELITES OF ANTARCTICA: GLOCHEMISTRY

HODGES, F.N., MCKINLEY, J.P., LONG, P.E., HORTON, D.G.,
#136;50, MINERAL CHTMISTRY OF COLUMBIA RIVER BASALT
FLCWS: PETROGENETIC IMPLICATIONS

GOLES, 6.G., BRANDON, A.D., LAMBERTY, R., #117671, TRACE
ELEMENT AND ISOTOPIC FEATURES OF LITTLE-KNOWN MIOCENE
BASALTS OF CENTRAL AND EASTERN OREGON

BAILEY, M.M., #135137, VARIATION WITHIN THE PICTURE
GORSE BASALT AND THE POSSIBLE INFLUENCES OF RECHARGE
¥S. ASSIMILATION

BREAK

HELZ, R.T., WRIGHT, T.L., #130933, A MODEL FOR THE
ORIGIN OF THE YAKIMA BASALT SUBG"OUP, NORTHWESTERN USA

HOOPEx, P.R., #135133, COLUMBIA RIV:R BASALT GENESIS:
NEW GEOCHEMICAL MODELS FOR THE MAIN SERIES

LAMBERT, R., DUKE, M., CHAMBELRLAIN, V.E., # 134550,
GEOCHEMISTRY OF INCOMPATIBLE ELEMENTS IN THE COLUMBIA
RIVER BASALTS



HAY 21,
- 4:45%

5:2%

1987 SESSION 4 - PETROGENESIS (CONTINUED)

TAUBERECK, W.H., #125400, CRUSTAL COKTAMINATION IN
DIKES OF THE COLUMBIA RIVER SBASALT GROUP IN THE WALLOWA
BATHOLITH, NORTHEASTERN OREGON

LAMBERT. R, MARSH, 1., CHAMBERLIAN, V.E., # 134553, THE
UNIVERSAL OCCURRENCE OF INTERSTITIAL GRANITE GLASS IN
THE COLUMBIA RIVER BASALT AND ITS PETROGENETIC
IMPLICATIONS

e 81 e sd 28 tdd st sl s M A1 147800202422 22 22 21222222 2Ll 2dR ]2}

§.45.7

INFORMAL POSTER SESSION AND DISCUSSIGN ON STRUCTURE,
TECTONICS, IGNEQUS PETROLOGY AND PETROGENESIS (STARTS
AFTER LAST PAPER OF SESSION 4 TO ALLOW PEOPLE TO ATTEND
EVENING EVENTS PLANNED BY GSA; WILL CONTIWUE AS LATE AS
PARTICIPANTS WISH, AFTCR GSA EVENTS)
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MAY 22, 1687 SESSION & - OPEN FORUM ON PETROGENESIS OF THE

COLJMBIA RIVER EASALT GROUP AND OTHER FLOOD BASALT
PROVINCES

8:30AM TO 12:00AM
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LATERAL CONTIRUITY OF INTRAFLOW STRUCTURES OF THE

COWASSETT FLOW (GRANDE RONDE BASALT) AT SENTINEL GAP, | N2 136160

W~ SHINCTON
CROSS, Rangal W., and FAIRCHILD, Kingsley R., Rockwell Hanford

Operations. P.0. Bex 800, Richland, WA, 99352

Intraflow struztures cf Columbia River basalt flows are important to

poth design anc performance of a repository because they represent

zanes of potential hydrolegic flow and influence mechanical properties

¢f basalt.

In order to evaluate lateral continuity of intrafiow structures,
rwenty-foyr stratigraphic sectio's were measured through the Cohassett
flow over a 6 km lateral distance at Sentinel Gap, Washington. The
sections consisted of a multilayered sequence of in.raflow structures
corraborating more widely scattered data elsewhere in and nrear the
Pisco Basfa The sequence of the intrafiow structures is nearly the
same in each measured section and includes flow top, vesicular zones,
and multiple antablatures/colonnades. Correlation of the intrafiow
structures between sections was achieved by photo mapping and walking
contacts ilong the nearly contin.ous ocutcrops.

The results of this study demonstrate that the sequence of intraflow
structures is laterally continuous for at least 6 km, Moreover,
ingividyal intraflow structures maintain a consistent stratigraphic
position within the flow when the flow thickness is normalized to 100
percent. Soume intraflow structures such as flow top, the internal
vesicular zone, and lower colonnade, maintain a nearly constant
oroportiona’ thickness relative to total t..w thickness, across the
*tydy area. These consistencies imply a degree of lateral uniformity
in the conditions of origin of primary feztures of the Cohassett flow,

These observaed lateral consistencies may be typical only of ponded
flows. However, continued investication of exposures of comparable
tength in different areas of the Columbia Plateau should determi~e if
si-iilar consistencies occur in different emplacement environments.
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GEGSTATISTICAL ESTIMATION OF COHASSETT INTRAFLOW
GEQMETRY [N SUPPORT OF NUCLEAR WASTE REPOSITORY DESIGN | Ne 136147

TAYLOR, Harold D., DASA of Denver, 12096 W. Virginia
Place, Lakewood, CO BO228; CROSS, Randal W.. and LOKG, enilip E.,
Rockwell Hanford Operations, P.0. Box B0O, Richland, WA 99352

Geostatistical methods have been used to estimate positions and asso-
ciated uncertainties of key herizons within the Cohassett flow in order
to define the probability that repasitory tunnels for a given design

will maintain appropriate vertical distances from either the flow top °
or the flow bottom. Specific requirements for waste emplacement,
naulage, and drainage result in repository tunnels that do not precisely
follow the jeolegic structure. Therefore, structural attitude and
shickness of the Cohassett flow interior are key factors in repository
placement. The Cohassett structural attitude was estimated by ordinary
kriging of top-of-basalt borehole dats which provide more elevation

£

control than deeper horizons. The thickness of units from top-of-basalt

to an internai vesicular zone in the Cohassett flow (used as a datum
2t depth) and the thickness of the Cohassett flow from the internal
vesfcular zone to the flow top and flow bottom zones were combined
with the top-of-basalt data to form structure contours of the upper
and lower bounds of the Cohassett flow interior,

Estimation standard deviations were calculated to determine the
uncertainty of the above estimates. Using these standard deviations
and planned repository elevations, an assessment was made as to how well
the proposed repository workings would “fit® in the Cohassett flow given
a specific confidence criterion (BO% confidence}. Regicns where the
repository did not satisfy the criterion were jdentified and can now
be used to locate additional geclogic borehole drilling to reduce uncer-
tainties. Evaluation of optional drilling plans revealed that a
combination of deep and shallow boreholes would produce greatest reduc-
tion in standard deviations (uncertainty) for a given grilling budget.

Alternatively, repc .itory design configurations can be adjusted in order :
+9 meet uncertainty requirements for future phases of repository design. °
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STRATIGRAPHIC RELATICNSLIPS OF INVASIVE AND SHEET FLOWS Mo [ {8037
OF SADDLE MOUNTAINS BASALTS IN THE IROY BASIN, OREGON LT

Ross, Martin E., Dept. of Geology, Northeastermn University,

Boston, MA 02115

Eoth the Weraha flow (Elephant Mountain Member) and the Buford Member aroe
locally invasive into a lower and an upper sedimentary interbed respect—
weli* in the Troy Basin (Stoffel, 1984; Ross, unpublished mapping). The
Wenzha flow erupted as a sheet flow onto the lower interbed, sweeping
ruch of the sediments away within one km of its dike. The lava invaded
the underlying sediments where they markedly thicken 4,5 km northeast of
the source dike. The spectacularly jointed, thick enablature of the
flow is greatly tninned vhere it is invasive and sill-like. leeally, the
invasive lava encountered small, narrow valleys eroded into the interbed.
The flow extruded into these valleys to form intracanyon flows with the
szmea, thick entablatures of the subaerial sheet phase. The upper inter—
bed was-deposited on the lower interbed where the latter was invaded by
the Wenaha £low, but was deposited on the flow where not invasive. Rather
than two distinct but identical flows (with an intervening interbed and
Zuford Member flow) as proposed by Stoffel (1984), che sneet, invasive,
and intracanyen phases resulted fram a single eruption of Wenzha lava.

The Buford Member evupted onro the upper interbed and is locally
invasive into it. Field evidence indicates only a single Buford flow is
present rather than two identical flows interfingering with ~wo Wengha
flows and the upper interbed as proposed bv Stoffel (1984). Pocr expo-
sures of Buford boulders mixed with interded occur locally across ter-
races below in situ outcrops of zhe flow. Rather than a lower flow,
these rubbly exposures represent talus and landslide debris left as
rerrants on the terrace produced by erosicnal retreat of ¢liffs in the
Buford Member as it (and the Wensha flow) was undercut by the meander:ing,
ancestral Grande Xmde River,
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THE TRANSITION PROM SUBAERIAL 70 IRVASIVE LAVA FLOUS, Ne 132363
GRANDE RONDE BASALT, NORTEWESTERN COLUMBIA PLATTAU | Slhnd

EYERLY, Gary R., Department of Geclogy, Louisiana State Univ.,
Batou Rouge, LA 70803; apd SWANSON, D. A., U. S. Geclogicsl
Survey, Casscades Volcano Observatory, Vancouver, WA 98661
Low-level oblique acrial photographa of the Columbia River camyon wall
betveen Moses Coulee avd Rock Island, WA, show complex northwestward

‘transitions from subserial basale flovs to pillowed flows and finslly to

sill~like invasive flows surrpunded by sediment. Twelve measyred sec~
tions document the N3 snd Ry pagoetosciatigraphic units and the eight
chemical +spes that constitute the gearly 600 & of Grande Ronde Basalt
scd tncerbedded lake and floodplain depoeits of the Ellensburg Forma~
tfen. The uagnetoatratigraphic units and chemical types correlate vith
those found in the Pasco Bauin as part of the regional stratigraphic
seguence. Feader dikes and vente occur 200-300 km farcher souctheast.

Foreset=bedded pillows from the upper four chemical types, well ex-
posed in tha canyou walls, indica"e northwestward flov directicas away
from the feeder dikes. Farther northwest, near Wepatchee, tandstoze
sepirates wost f{lovws, vhich are coumonly invasive and characterized by
fev veslcles sud ky upper glasey rinde quenched against the gandstone.
Dikes of basalt and pods of hyaloclastite or piperite profect tens of
geters 1oco overlyiog sandstone from the top of ome 120-m=thick iavasive
flov, but they do zot cut higher flows. Withig a sicgle sequence, glass
compositions of {nvasive flows, dikes, and hyaloclastites are identical,
good evidence that the glass formed quickly during flow emplacement, not
later during coolimg and tnjection of fractionsted melt. Transitions
from subserizl to invasive flows are most likely uunler the following
conditione: (1) lavas 1g ralatively £fluid snd dense, (2; eruption rates
or palecslopes produce sufficlent head, snd (J) sediments ave water
saturated snd loose ot weakly consolidated. These conditioas cccur ia
many volcanotectonic environoents, so iavasive flovs may be comon; how=
ever, thelr resemblance 2o intrusions may obscure their origin.
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GEOLOGY OF THE COLUMBIA RIVEK BASALT GROUP o 1314238
N THE ASTORIA BASIN, OREGON AND WASHINGTON: N¢
EVIDENCE FOR INVASIVE FLOWS

WELLS, Ray E., U.S. Geological Survey, Menlo Park, CA $4025, and

KIEM, Alr - R., Oregon State University, Corvallis, Oregon

Expcsed along the Qregon-Washington coast is an enigmatic Miocene intrusive
suite having all of the characeristics of certaln units in the Columbia River
Basalt Group (CRBG). These tocks intrude marine sedimentary and voleanie
wits es old as middle Eocene and range in size from smell jrregular blobs to
massive sills and dikes exceeding 500 m in thickness and 40 km in length. Sills of
CRBG affinity are also found in several wells at depths up to 2 km and up to 30
km offshore. The origin of these intrusive rocks has long been the subject of
debate. Tha eriginal field Investigators were impressed by the scale of the
features and the common occurrence of vent complexes composed of central
intrusive plugs and associeted radial dikes and preferred & local source for the
fntrusions, Later workers, armed with new geochemical and paleomagnetic data
from the Platesu, suggested that the intrusions were the distal remains of CREG
flows that invaded end shouldered aside soft marine sediments as they entered
the sea. Our new geolegic meooing in concert with detajled geochemical and
paleomagneti¢ comparisons of both platesu-derived CRBG flows and adjacent
intrusive rocks along the lower Columbia River conyincingly demcnstrate a
direct eorrelation between the flows and intrusive rocks. In particular the
Pomona Member, the flows of Ginkgo, and a Low-Mg N2 Grande Ronde flow with
E. declination 2}l have major intrusive comolexes with identical chemistry and
paleomagnetic directions downstream from their subgerial terminations. Near
Nicolai Mt., OR end st Brookfield, WA, subserizl flows ecen be traced
continuouslv inte sill ecomplexes which intrude the underlving marine sediments
and dive down section to the west., The one-to-one spatial correlations of
identical {ar-travelled extrusive and locel intrusive types argue strongly {or an
invesive origin for the coastal intrusions, However, many questions remain &s to
the actual mechanies of their emplacement,
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MIQCENE BASALTS OF COASTAL ORCGON AND WASHINGTON: LNg 136146

GEQCHEMICAL AND GEOPHYSICAL EVIDENCE FOR
COLUMBIA PLATEAU ORIGIN
PFAFF*, Virginia J., and BEESON, Marvin H., Geology Depariment,
Portland State University, Portland, Oregon 97207
(*currently with Rockwell Hanford Operations, P.0. Box 800,
"Richland, WA 99352)

The "coastal basalts” &re Miocene tholeiitic basalt flows and intrusfons
that crop cut along the Pacific coast from Seal Rock, OR to Grays
Harbor, WA, Based on their extensive mapping of dikes, sills, and
lava flows, Snavely and sthers (1673) proposed that the coastal basalts
erupted from local vents. However, based on field associations and
petrogenetic considerations, Beeson and others (1978) suggested that -
the coasta) basalts represent the distal ends of plateau-derived
flows of the Columbia River Basalt Group (CRBG) that flowed iate
estuarine and deltaic environments, invading and deforming soft sedi-
ment. Evidence supporting the plateau origin for the coastal basalts
includes:
1) Stratigraphic correlations and areal distribution. Mapping,
genchemical analyses (major oxides/XRF, trzce elements/INAA), and
magnetic polarity determinations by us and by other workers
demonstrate that 211 the coastal basalt units have CRBG counterparts
in the Willamette Valley.
Z) Geophysical constraints on depth. Gravity profiles across coastal
basalt dikes are consistent with shallow, near-surface basalt masses.
A1l of the intrusions investigated (including the linear dikes at
Fishhawk Falls and Denver Point, the arcuate segments of the "ring
dike" on the Klaskanine River, the U-shaped dike at Youngs River
Falls) can be interpreted as extending less than 300 m below sea
level; many continue for only about 100 m below the surface. The
gravity data cannot be satisfactorily modeled by deep, vertical dikes.
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INTERNAL VESICULAR ZONES OF GRANDE RONDE BASALTS,
PASCO BASIN, WASHINGTON Ne 136162
HCMILLAN, Zent, CROSS, Randal W., LONC, Philip E., Rockwell
Hanford Operations, P.0. Box 800, Richland, WA 99352
Thick (>30 m) Grande Ronde basalt flows of the Pasco Basin contain
internal vesicular 2ones within otherwise dense, sparsely vesicular
basalt. These zones are continuous over distances ranging from 2 km to
30 km; most are characterized by abrupt transitions from vesicle-rich to
vesicle-poor rock above and by gradational lower margins. The zones
formed by post-emniacement migration, coalescence and entrapment of
agueous vapor bubbles. Under appropriate physicochemical conditions
bubbles nucleate at the lower solidification front and rise busyantly
vntil retarded by the higher viscosities p~3ceding the upper solid-
ification front. In some cases ponding of L.nv'-s against this ceiling
occurs before freezing-in of the vesicles by t.ne downward passage of the
upper front. The position of a zone within a flow is determined by the
relative rates at which the fronts advance (R} upper, Rz lower) and the
rates at which the bubbles migrate (R3). For a vesicular zone to form,
R3 must be > Rz. In all cases Ry is > Ry. Ry can vary as a function of
coaling mode; 1t is a minimum for cooling by pure conduction and in-
creases sharply when conduction is combined with convective heat trans-
fer, The upper and lower fronts meet at d/1 = 0.6 to >0.8 for these
cases respectively, where d = depth in flow, and 1 = flow thickness. If
Ry is >> Ry the zone will occur relatively low in the flow above the
meeting point of the fronts. If Ry is >> R the zone will occur rela-
tively high in the flow, in the extreme case at the flow top. Vesic:la-
tion in four flows was compared. In the Cohassett flow a single zone
occurs, continuous over >30 km at d/1 = 0.4, suggesting uniform cooling
conditions and Ry approximately = R3. In the McCoy Canyon and Rocky
Coulee flows multiple zones occur, cuatinuous over distances of <5 km at
d/1 values ranging from 0,5 to <0.1, suggesting variable cooling con-
ditions and R3 > R}. In the Umtanum flow no vesicular zones occur, a'so
suggesting uniform cooling conditions but Ry >> R3.
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REVIEN OF EVIDENCE FOR THE QUENCHING ORIGIN OF
ENTABLATURES IN COLUMBIA RIVER BASALT FLOWS Ne 136141

LONG, Philip £., Rockwell Hanford Operations, P.0. Box §

Richland, WA 93352
Entablature and colonnade are prominent internal suodivisions of basalt °
flows characterized by differences in fracture abundance and
regularity. Entablatures have more abundant and less reqular fractures
than adjacent colonnades. Quenching of partially crystallized tasalt
viows by lakes or streams has be>n proposed as the origin of
entablatures. Evidence for quencning includes 1) entablatures exhibit
quench textures that contrast sharply with textures indicative of
slower cooling found in colonnades (Long and Wood, 19862, GSA Bulletinm,
v. 87, p. 1144-11585) and 2) fracture propagatien directions show that
fiows cooled from the top down to the contact between the lowermost
entablature and the lower colonnade (DeGraff and others, 1985, E0S, v.
66 p, 1104). Fracture propagation directions are consistent with
interpretation of textures and thermal model predictions and indicate
that the cooling rate from the top of a flow downward is typically 4 to
12 times $reater than from the bottom up,

The relationship between the occurrence of quench textures and
flooding- induced acceleration of cooling has been corroborated by
petrographic examination of drill core from the 1973 Heimaey flow which
was intentionally quenched with seawatar (lLong and Wood, 1986b, GSA
Abs., v. 18, p. 675). Development of entzhlatures by quenching has
been widely accepted in Iceland where Holocene lava flows exhibit
entablatures exclusively along drzinages. The relationship between
drainage and entablature is ordinarily not obvious on the Columbia
Plateau. Evidence for gquenching cited above suggests that ephemeral
lakes and streams inundcted parts of the plateau during Columbia River
basalt time. Mapping of the occurrence of entablature in individual
flows should provide a further test of the quenching hyputhesis in that
the distribution of entablature should e consistent with geomorphic
cantrols on drainage developed immediately after flow emplacement.
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REGIONAL VARIATION OF JOINTING €TYLE IN GRANDE RONDE Ne 132368
BASALT RELATED TO MIOCENE GEOGRAPHY, COLUMBIA PLATEAU -

SWANSOR, Donald A., U. S. Geclogical Survey, Cescades Volcaro
Cbservatory, S$400 MacArthur Blvd., Vancouver, WA 98661

Reconnsissance mapping of most of Lhe srea covered by the Grande Ronde
Basalt revealed geographi{c variation {n jointing style isterpreted to
reflect the presence or absen 1 of water ponded on the lava flows as
they c.oled. The £f] 8 lapped sgainst highlands aloog much of the pe-
tiseter of the province. Each flov buried the drafnsge system developed
ou the next older flow. Funorff from the highlands ponded and spread
ascross each hot flow, 4in places as far as &40 ko {oto the province. The
wvatery poured into coeling joints that opened 4in the crust of esch flovw,
praogressively quenchirg the underlying lava by convective heat trans~
fer. The rapid cooling formed thick entablatures whose physical fea-
tures (hacily jJoints, glaesy texture, and crystals with guenched mor-
phologies) resezble those of subaqueous pillows. Lloog and Wood (1986)
successfully modeled such features as caveed by wvater that accelerated
e¢aoling. Heavy rainfall "eeeded™ by fine ash and seroscls associated
wvith the huge earuptiors, vhick produced tens to hundreds of cubic kilo~-
seters of lava, may ldive speeded the cocling, if not directly (Losg and
Wood, 1986) chen iandirectly by iacreasing runoff from the highlands onto
the bagzalt plain, Iovasive bagalt flows are also coumon in wmarginal
areas of the province, where clastic sediment asceum:lated. 1In contrast,
sost flows {n the central part of the province, isclated frou highland
sources ¢f water aad clastic sediment, developed oo thick entablatures
or invasive relaticns. [rominent exceptions to these generalizations
exist, owing to the complex interplay between lava flows, rainfall, and
erosion. Thick entablactures found in the central part of the province
izply the preseace of water and hence either a2 connecticn to the high-
lands 7ia d{stupted drainages ar poesibly local ponds formed by raism.

Loag, PUE', and Wood, BDJ-. 1986, GsSA Bull.. Vs 97’ P 1144-1158.
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JOINTING IN THE COLUMBIR RIVER BASALT (CRB) FLOWS: A lo
ASSOCIATION OF JOINTING STYLES WITH OTHER FACTORS NS 136158
BEESCN, Marvin H., Geology Dept., Portland State Univ.,
Portland, OR 97207; TOLAN, Terry L., REIDEL, Stephen P., and
FECHT, Karl R,, Rockwell Hanfcrd Operations, P.0. Box 800, .
Richland, WA 99352; ANDERSON, James Lee, Dept. of Geology,
Seaver Lab., Pomona College, Claremont, CA 91711;
HOOPER, Peter R., Dept. of Geology, Washington State Univ.,
Pylim-n, WA 99164
The jointing patterns in CRB flows can ce broadly classified as either
entablature-colonnade (E-C) or columnar/blocky (€/B). The origin
of £-C jointing has been recently attributed to rapid cooling resulting ¢
from water flowing over, or ponded on, the flow {Long and Wood, 1986).
However, numerous field observationi suggest that other factors are
3is0 important in the origin of jointing styles.
Particular jointing styles are commonly associated with {ndividual
CRB units and persist over vast areas. In the western half of the
CRB distribution, the "low Mg0" Grande Ronde flows characteristically
aisplay an E-C while Nz “high Mg0" Grande Ronde, Frenchman Springs
Member, and Priest Rapids Member flows are characteristically C/8.
Jointing style can a1so be associated with emplacement environment.
Intracanyon flows and flow-marging often are E-C, even if the flow
is C/B elsewhere. For example, the Rosalia flow (Priest Rapids Member)
ts £-C in intracanyon occurrences, but is C/B where 1t overflowed
the canyon rim; a similar pattern occurs in basalt of Ginkgo and
Elephant Mtn. Member flows.
Field evidence fails to support the hypothesis that either standing
or flowing water was the sole agent responsible for producing the :
jointing patterns seen in the above cases. We alternatively suggest !
that a combination of intrincic lava flow properties (e.g., composition,
viscosity) and several external factors (e.q., envirqnment, flow '
stresses} play 2 primary role in determining the jointing style.
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FRACTURE GROWTY DIRECTIONS AND INFERRED THERMAL REGIME o 42
TWETNG SOLIDTFICATION OF BAS\LTIC LAVA FLOWS NS 128426
JMRITF, Janes M., AYDIN, Atilla, Dept, of Eaxrth & AtmOsE. Sciences,

Furdue Urndv., ¥West Lzfayette, IN 47507; 1ONG, Fhilip E., Baszlt

waste Isolation Project, Rockwell Intermationsl, Richla=nd, WA 99352
Cooling fractures 4n & basaliic lava flow fom in the upper and lover
5511348 ying crusts and grov towaxd the flow interior as the crusts
thicken, By deterzinlag fracture growth directions, we can identify the
level in the flow whers the two crusts met. Conductive cooll:g would

use the uprer and lower crusts to meet just below & flow's middle.
¥owaver, the cruzts of scme flows apparently met well below the middle,
i=plying very 2upid hest less through the flow top by a mechanis: other
tean eonduciicn. Examples ave two-tiered flows, havirg a thin lower unit
of widely .paced columnar loints (colonnade) under a thick upper unit of
clozely spaced Joints (entablature), and mmlti-tiered flows witn a tasal
colornade wnder altewnating tiers of enitablature .nd colonnade,

Fracture growth direciions ave cbiained by determining the forzation
cxder of cricks 4nad conprise 3 single eslumnay joint, Fleld dats show
thats (1) a new crack’'s origin is on she lezding edge of an old crack
(2) new cracks cverlap the lezding edmes of old cracks, leaving blind
wips thet point towsrd yourzer cracksy (3) a crack's plurose sizucturs
is larzest cn the side of the plume axis towaxd younger crzcxs. Applica-
tien of these criteria to tasalt flows of the western U,S.A. Tevezls imt
Joinss of tes2l colcanades grow upward, whereas joints of overlying
gntabiscures and oolennades grow downward. The two main joinat sets of
iwy-tiered and mulil.tiered flows meet well telow a flow’s ziddle because
the upper cruat cooled and thickened zuch faster than e lower crust.
Using the finzl ratio of uypper 4o lower crustal ithickness, we infer that
Leat lass 2¢ the “ops of these flowz is up to 12 iimes greater than that
at the tases, This T=suls is consistent with observations that entabdbla-
tures have juench textuires and hizh £iass content indicative of rapid
e361ins, Fasser zooling of 3 flow'’s upper part protatly results from
wgzier convectisn in fractures, an $de2 sippezted Ty thersal modelllng



DALY FUOR MARGD

1987 GSA ABSTRACT FORM
USE THIS FORM FOR ALL 1887 GSA MEETINGS (SECTION & ANN'

YOU MUST COMPLETE ALL SECTIONS BELOW,{T]THROUGH[:
L

{T] YYPE YOUR LBSTRACT IN THE SPACE BELOW. sung tresh blsck cartion '
fntbon Follow the format shown on the artached insiruc'ong Blue ines below show

ebsoluts limis Da nof fo/d atsizacr. mad fiat with reinforcemeant to avord fetyping

charge .

QRIENTATION AND SPACING OF COOLING JOINTS IN Ne 136151
TWO COLUMBIA RIVER BASALT FLOWS*® = ,
MEINTS, Joyce P., Rockwell Hanford Operations, P.0. Box 800, :
Richland, WA 99352 ' .
Fracture mapping was conducted in eighteen field sites in the Museum (M)
and Rocky Coulee (RC) flows near Vantage, Washington, and in the Saddle

- Mountains sQuth of Vantage. Fracture data were also coliected from

vertical drill core which was oriented via paleomagretic declinatfons.
Fracture orientition and spacing were analyzed using classical
statistical methods. A chi-squared test, involving contingency table
analysis based on’ fracture pole frequencies was used to compare Schmidt
plots of the following intraflow structures: colonnade (COL), columnar
entablature (COL-ENT) and entablature {ENT)}. Within-flow, between-flow,
and surface and core comparisons were analyzed to determine if fri~*vre
orientation varied spatially with areal location or depth.

Fracture spacing was analyzed by dividing the Schmidt plots into ten
orientation sets. Spacing in high angle sets was shown to be lognormal.
The Student .-t test was used to compare spacing populations between
individual orfentation sets, Results of the "t-tests" and a binomial
distribution were used to determine {f spacings showed regional
similarity.

Fracture orientation results indicate that each of the three intra-
flow structure types has a characteristic pole plat. However, there may
be variation within one intraflow structure. For example, the COL-ENT
at Vantage changes from more colonnade-like to more entablature-like in
character laterally across the area studied. Attempts tc compare
surface to core orientations were not successful because of the blind
zone of vertical boreholes.

In general, fracture spacings were similar between the ! and RC
COL's at vantage. Spacings fn the M COL's at both Vantage and Siddle
Mountains locations were similar to the RC COL-ENT at Vantage. * Funded
by Horthwest College and University Association for Science (NORCUS).

'
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COOLING JOINY WIDTH AND SECONDARY MINERAL INFILLING Ne 136153
CHAPACTERISTICS IN FOUR GRANDE RONDE BASALT (GRB) FLONS t——=
AT HAMFORD, WASHIKGTON

LINDBERG, Jonathan ., Rockwell Hanford Operations, ‘

P.0. Box 800, Richland, WA 99352
Cooling joint width and secondary mineral infilling are important
geomechanical and hydrologic parameters for the design of a deeply
buried nyclear waste repository at Hanford and the assessment of its
performance. To characterize width and infilling, epproximately 3,200
randomly selected joints were examined in drill core. The core samples
were from the Cchassett flow, the flow baing studied for the proposed
nuclear wa:ste repository, and three other GRB flows. Measured joint
widths were characterized by calculating sample statistics,
constructing and comparing cumulaiive frequency plots, and comparing
joint width between flows, intraflow structures, and core holes with an
analysis of varfance. Percentages of secondary minerals filling the
joints were estimated visually and the number of joints with various
predominating infilling types (including voids) among basalt flows,
intraflow structures, and joint width groups were compared.

Results {ndicate that joint width does nct vary significantly within
basalt flows or even between flows. The joints may be characterized as
belonging to one width population with a lognormal distribution,
an arithmetic mean of 0.23mm, and a standard deviation of 0.4%mm.

Clay is the predominant infilling type with lesser amounts of silica
and 2e0lite. For example, 89% of the selected joints from the Cohassett
fiow are filled predominantly with clay, 6.5% with zeolite, and 4.0%
with silica. Only 0.6% of the joints measured have observable void
space. Different intraflow structures do not exhibit different
infilling types except for the entablature of the deepest flow studied
which has joints that contain 33% zeolite. Wider joints are more likely
to contain more silica and zeolite than narrower joints.

P
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SULFUR IN THE FRENCHMAN SPRINGS MEMBER OF THE WANAPUM ‘
BASALT TN WASHINGTON AND OREGON Ne 132362

EWERT, John W,, U.S, Geological Survey, 5409 :

HacArthuy Blvd., Vancouver WA, 58661

Fresh glass frowm dike selvages and pillow rinds was analyzed for total
sulfur content by XRF in order to determine loss of sulfur during
flowage irom vent areas. Glass collected en the Columbia Platesu is
rezarkably fresh in both pillows and selvages, grading from sidercmelane
at the outer quench margin to tachylite and finally into microcrystalline
groundmass in a space of 0.5-2 c¢m. Skeletzl opaque spinel is present
vithin the sideromelane neaz tha transition to tachylite.’

Sulfur content of the dike selvagas sverages 950 ppm and ranges
fzom 750 to 1200 ppm; pillow rinds average 820 pps &nd range from 720 to
950 ppm. The 135 ppm (14%) average loss of sulfur found between dikes
acé pillcvs most likely reflects degaseing during flowage. The sulfur
content of the basalrt is slightly highar than that of ocesnic basales
teported by Mcore and Fabbi (1971) and probably reflects the highes iron
content of the Frenchman Springs Member. Sulfur contenrs of the dike
selvages agree well with experimentally derived sulfur-saturation limits
Jeternined by Haughton and others (1974) for wmafic melts at 1200 degrees
€ and 1 aczosphere total pressure with iron conteat similar te that of
the Frenchman Springs Basalt. There is no consistent difference in
sulfur content in piliow samples collected ar progressively greater
distances from the vent area, including samples from the Columbia

lateau, the Cascade Range, the Willamette Valley, and the Coast Range
of Oregon. Instead, sulfur is apparently lost during and soon after
eruntion, and thereafter remains at stable concentration in the basalte.
Faughton, D.R., Roeder, P.L., and Skinmner, B.J., 1974, Sojubility of
sulfur in mafic wagmas: Economiec Geelogy, v.69, p. 451-467.
.aore, J.G. and Fabbi. B.F., 1971, An estimate of the juvenile sulfur
content of basalt: Contributiims to Minerology and Petrology, v.33,
p.118-127,
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REVISIONS TO THE AREAL EXTENT AND VOLUME OF THE
COLUMBIA RIVER BASALT GROUP (CRBG) Ne 136140
TOLAN, Terry L., Rockwell Hanford Operations, P.0, Box R
Richland, WA 99352; REIDEL, Stephen P., Rockwell Hanford
Operations, Richland, WA ~§9352; BEESON, Marvin H., Geology
Dep*., Portland State Univ., P,0. Box 751, Portland OR 97207;
ANDERSON, James Lee, Jept. of Geology, Pomona College, Seaver
Lab., Claremont, CA $1711; FECHT, Kar)l R., Rockwel] Hanford
Operations, Richland, WA 99352; SWANSON, Donald A., U.S.
Geological Survey, 5800 MacArthur Blvd., Yancouver, WA, 98661
Recent reevaluations of CRBG geologic maps show that accepted estimates
for the areal extent (200,000 kml) and volume (200,000-382,000 km3d)
were in error. New éstimates have been calculated from 33 digitized
CRBG "isopach maps and are summarized below.
Formation  Area (km?} Vol. !kmd) Vol.% _No. Flows Ave. Vol/Flow

Saddle Mths. 30,573 - 2,493 1.40 19 126 km3
Wanapum 95,948 10,673 6.25 33 32 km3
Grande Ronde 150,922 149,244  87.46 131 1,139 km3
Picture Gorge 10,677 2,391 1.40 42 60 km3
imnaha 34,390 5,773 3.38 26 . 222 w3
Total CRBG** 163,721 170,649 100.00 292 -

* Reide}l, lolan, Anderson, Beeson, and Fecht (1987, this volume)
** Includes informal units in the Clearwater/We{ser Embayments.

This study also reveals that the new average volume/flow estimates
are markedly greater than the previously accepted average of 10 to
30 km3 per flow. We have also estimated the d.stance that some indi-
vidual Wanapum and Saddie Mtns. flows traveled. The distances traveled
vary from <40 km to >750 km. These estimates do not include the
submarine extension of some of these flows onto the Oregon and
Washington continental shelf. The interplay of three primary factors
- volume, vent location, and paleotopography, controlled the distance
flows traveled.
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REEVALUATION OF THE TIMING, DURATION AND MAGNE-|{Ne¢ 127423
TOSTRATIGRAPHY OF THEZ IMNAHA, PICTURE GORGE ANDL

GRANDE RONDE BASALTS. ‘

BAKSI, Ajoy K., Dep~. of Geology, Louisiana State Univer-

sity, Baron Rousje, LA. 70803-4101.

The geochronological data available for various sections of
zhe Columbia River Basalts (CRB) was reevaluated along with
pertinent paleomagretic data. Since few 4(Ar-3SAr incremen-
tal heating vesults are available, published whole-rock K-ar
ages wvere reexamined for their reliability, in light of
their atmospheric argon contents, It will be demonstrated
that the least altered whole-rock samples from the flood
basalt provincs in India yield the most reliable ages and
conta:n low anmuunts of 36Ar. Berein, we limit our comments
0 the seztions ¢f «he CRB studied by Watkins and Baksi [am.
Jeur. Sci. 274 (192741, 148-189]; we list below the best
estimates cf the:r a7es and tentatively identify the geomag-
1etic reversals seen :n these sections i1n terms of the
magnezostratigrapnic units defined by Swanson et al.
{U.5.G.5. Bull., 1457«G (1973), 1=5%]. _
Snake River Canyoer (®Whiwman Co., WA.): T > 14.% Ma, Ry-Np~R4
Grande Rcade River 'ascein Co., WA.): T = 135.6 Ma, Ny=Rs-N,
Lapwai Creek INezParce & Lewis Co., ID.): T & 1%.6 Ma, gz-ﬁz
Intana (Wallowa Cs., CR.): TR 17.2 Ma, Ny-R
Burl=2r Caaycn (Wascc 2., Oregon): T =22 15.9 &a, Ry-Ny
Cow Canyen (Wasco C~., OR.): T = 15.8 Ma, Ny-R
Picture Gorge (Grans Co., CR.): T &2 16.2 Ma, Nj-R,.

These results s.cw good agreement with the reversal time
scalie of Harland =22 al. [Cambridge Univ. Press (1282})}. ¥e
sugzest tne Imnana, Picture Gorge and Grande Rende Basa.ts
were formred by th2 lolumbia Volcanic Episode bestween -17.5
end -13.3 Ma.

[
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PALEOMAGNETISM OF THE COLUMBIA RIVER BASALT GROUP LNS 136139

AMERIGIAN, Crafg and TOTH, John, Analytical Services

€o., 127 Liverpool Drive, Cardiff, CA 92007; REIDEL, Stephen,

Rockwall International, P.0. Box 800, Richland, WA 99352
Falecmagretism has played & major role {n the develepment of a
stratigraphy for the Columbiz River basalt. The first significant
developments in the stratigraphic subdfvision of the sequence occurred
in the 1960's and ware based on improvements fn geochemical techniques
and polarity stratigraphy. Further refinements in the geochemical
character{zation of individual flows, aided by additional paleomagnetic
studies, led to revisions and further subdivision of the sequence.
These techniques can now routinely be used to unambiguously identify
many of the flows across wide areas. Furthermore, these developments
have provided the opportunity to ytilize the paleomagnetic method
ds 23 far more powerful tool than simple stratigraphic correlation];
namely as @ means to fnvestigste local and regional tectonic history.

We will summarize paleomagnetic results for the Immaha, Grande

Ronde, Wanapum, and Saddle Mountains Basalts. The directions for
flows in each formation will be discussed in the context of the
corresponding site locations and the effect of local deformation
on flow directions at many ioccalities. Previously published
interpretations for results from the region, which are based on
directtonal daty for individual flows over 2 large area, will te
discussed in the context of the larger data base now available and
in 1ight of the ambiguities introduced by local tectonic disturbance.
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REGIONAL STRATIGRAPHY OF THE GRANDE RONDE BASALY (GRB) Ne 136149
AND ITS YECTONIC AND PETROGENETIC IMPLICATIONS =
REIDEL, S. P., TOLAN, T. L., Rockwell Hanford Operations,
P.0. Box 800, Richland, WA 99352; ANDERSON, J. L., Pomona
College, Claremont, CA 91711; BEESON, M. H., Portland State
University, Portland, OR 87207; FECHT, K. R., Rockwell Hanford
Operations, P.0. Box 800, Richland, WA 99352 .
A new regional GRE stratigraphy is proposed wherein the GRE is subdi-
.vided inte 48 subunits; these subunits differ from those defined
by Mangan and others {1986) but are similar to, and add to those
defined by Reidel (1983). Our proposed stratigraphy {s based upon
compositions, paleomagnetic properties, 1ithology, and stratigraphic
pusition of flows- from 134 surface stratigraphic sections, and 34
boreholes (14 that penetrate the entire GRB section) from throughout
the region.

Based on our work, we estimate that the total volume of the GRB
is 149,244 km3 (~87 vel.% of the Columbia River basalt) with the
volumes of {ndividual magnetostratigraphic units being - Ry: 36,242
km3, Ny: 31,437 km3, Ry 53,362 km3, and Kp: 28,203 kmd. wWe
estimate that ~131 flows have regional extent and the average
volume/fiow is >1,100 km3. Some flows exceed 2,000 km3,

Although all GRB vent sources are apparently east of 119° longitude,
the thickest GRB section (>14,000 feet) occurs near the Pasco Basin
where subsidence kept pace with eruptions. Thickening of the GRB
begins abruptly west of the Palouse slope indicating the greatest
sybsidence was concentrated in the Yakima Fold Belt. Regional strati-
graphic relationships show that the most complete GRB sections are
in the Pasco Basin are2 with flows pinching out toward the margins.

In complete GRB sections, the flow compositions show a progressive,
gradational change through time. This suggests that most flows are
genetically related, thus eliminating the need for eruptions from
different magma chambers during GRB time.

P
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DETAILEQ STRATIGRAPHY OF THE UPPER GRANDE RONDE BASALT,
COLUMBIA RIVER BASALY GROUP, CENTRAL COLUMBIA PLATEAU Ne 136161

LANCON, R. D.; LONG, #. E., Rockwell Hanford Operations, P.0. Box
80, Richland, Wa. 99352
A flow by flow strati?raphy has been developed for the upper two-thirds
of the N3 ;~Varity unit of the Grande Ronde Basalt (GRB) within the -
Pasco 8asin of south-central Washington., The stratigraphy was
developed by the multivariate statistical technique of discriminate
analysis using major, minor, and trace ¢lement chemistry, palcomagnetic
direction, and stratigraphic pocition relative to the top of the GRB as
the discriminating variables. Using a stepwise selection it was
possible to determine the variables most important to correlating flows
over the stratigraphic interval of interest. The ten most usefu)
variables are: relative stratigraphic position, Cr, Ca0, Ti0; P05,
Mg0, K,C, FeQ, Th, and Eu. Tests of the classification system show
that flows are .correlated within + one flow in epproximately 95% of the
cases. Correlations differ from those presented in Mangan and others
{1988) for both individual flows and groups of flows. OQur analysis
indicates two relatively thick flows, the Rocky Coulee and Umtanum,
?e1ong in different flow groups than proposed by Mangan and others
1986).

Results show that within the Pasco Basin the upper two-thirds of the
N; contains seventeen individual flows of which only nine to fifteen
flows may be present at any one location, Seven of these flows are
present throughout the basin. More flows occur in the southeast
portion of the basin, yet in the west and northwest, where there are
fewer flaws, & thicker section occurs.

Oata from these correlations permits analysis of the tectonics
during the time of the emplacement of the upper GRB. Analysis of
individual flows and groups of flows shows that subsidence was greater
in the western portion of the basin and the growth of the Yakima ridges

appears to have begun by at least late GRB time. This is consistent
with previous studies.

fu



BLIACH FOR MAnm0

1987 GSA ABSTRACT FORM
USE THIS FORM FOR ALL 1887 GSA MEETINGS (SECTION & AN

YOU MUST COMPLETE ALL SECTIONS BELOW, [{1THROUGH

TYPE YOUR ABSTRACY IN THE SPACE BELOW. using fresh biack carbon
niton. Follow the fermgr ¢Nown on the attached instructions. Blue fines below show
sdaptute limits. Do not fold abstrast, mall st with reinforcement 1o avord atyping
¢chargs,

BASALT STRATIGRAPHY OF THE FRENCHMAN SPRINGS MEMEBER IN |N° 125540
TRE TYPE AREA, CENTRAL WASHINGTOX s

BENTLEY, Robert D., and POWELL, John E. s Geolegy Department, Central

Washington University, El1lensburg, WA 8926

Althcugh the Frenchman Springs Member (FS) fs one of the most extensive
units of the Columbia River basalt, its stratigrapay 1s still poorly
understood, Beeson and others (1985), adopting names of Mackin {1961),
have divided the FS into severa] chemical units on & basis of major
oxide chemistry, Through careful flow by fiow mapping (scale 1:12,000)
of the Frenchman Hi11s to Yakima River Canyon area, where Mackin (1951)
naned 3 flows, we have found 8 or 9 mappable units. Within the type
area 6 informally named flows end with a complex flow distribution
pattem; from oldest to youngest, the generalized section is twp Ginkgo
flows, one to two Sand Hollow flows, one Rye-Kelley Hollow flow, one to
two Santinel Gap flows, and the Babcock Bench flow, The distribution
&nd thinning of Frenchman Springs flows in the area of study does not
reflect the uplift and deformation of the Yakima structures. The north-

-Sauth trending Hog Ranch anticline is crossed by FS flows with very

H{ttle if any change in flow thicknesses or distribution., The FS units
&re unchanged across the west and north-west trending Umtanum, Hanson
Creek, Saddle Mountains, and Frenchman Kills-dhiskey Dick anticlinal
ridges. A local thickening of units eccurs in the vicinity of the Hanson
Creek-Manastash Ridge structure and in the Sagebrush syncline. Local
thinning may occur near Sentinel Gap, Rye Grass and at Priest Rapids Dam
but this is probably a random thinning not necessarily related to defor-
mation during FS time. The local thickness variations (10m) are as great
in the synclinal areas as near the anticlines,




DEACK FOR MAR N0

1087 GSA ABSTRACT FORM

USE THIS.FORM FOR ALL 1887 GSA MEETYINGS (SECTION & ANN(
YOU MUST COMPLETE ALL SECTIONS BELOW.[TJTHROUGH[T

TYPE YOUR ABSTRACY IN YHE BPACE BELOW. using fresh biack earben
ribbon Follow thie {ormat shown on the sitached instructions. Blue tines below show
sbsolgte imnts. Lo not folg absiracr mail fiat with reinforcement 10 avoid retyping
charge.

CHEMICAL STRATIGRAPHY CF THE ROZA MEMBER,
COLUMBIA RIVER BASALT GROUP © 13474

HARTIN, Barton §., Dept. Geolegy/Geography,
U.Massachusetts, Amherst, HA (01003
The Roza Member of the Columbia River Basalt Group is
ene of the most distinctive litholegies on the Columbia
Plateayn. Censisting of from one to four flow units in the

. £1eld; detalled trace element analyses from 33 controlled

gections have delineated four chemical subtypes
corresponding to individual £low units and vents. These
subtypes are: I--Cr<25 ppm,"high" incompatibles;
I1}--Cr 27 to 33 ppm; I1lI--Czr 34 to 43 ppm; and IV--Cr>d3
ppm,"high” Ni. 1In addition, incompatible element (Ba,La,ir,
¥b,T102) abundances decrease with increasing Cr in subtypes
2s11, and 111. Plagioclase phenocryst abundances behave
inversely from incompatible patterns, although 8r is
approximstely constant throughout the Roza. Subtype IV is
anomalous in that it is characterized by highe:
incompatibles and lower phenccrysts than III.

Stratigraphic relationships between the four scbtypes
are complex. In general, subtype 1 forms the base of the
Reza ia the eastern and north-central parts of the plateauy;
11 is the basal unit in the NW and Columbia Gorge and has
the widest distzibution; IIl {s at the base of the Roza
along its scuthern and far western margin, and IV is the
only flow type present in the NE. Although there may be
multiple £lows of a subtype in a measured sectlion, each
succeeding £low tends to have higher Cr and lower
incompatibles.

fleld and chemical relationships suggest that each
subtype ls the product of separate magma batches and do not
represent eruptions from a periodically tagped,
continuously fracticnating reservolr.
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COLUMBIA RIVER BASALT GROUP (CRBG) IN WESTERN OREGON: Ne 136150

i

FACTORS CONTROLLING FLOW EMPLACEMERT
BEESON. Marvin H., Geclogy Department, Portland State University,

Portland, OR 97207; TOLAN, Terry L., Rockwell Hanford Operations,

p.0. Box 800, Richland, WA 99352

Topography and ground conditions were important factors in controlling

the distribution of indfvidual CRBG flows west of the Cascades.

The SW extension of the Yakima folds along with local volcanism created

topography that largely controlled the distribution of (RBG flows
across the Miacene Cascades. The first flows to cross the Miocene
Cascades encroached on a low relief topography consisting of eroded
Tertiary marine sedimentary rocks, volcanfc highs, and estuaries.
Water-saturated sedimentary rocks rapidly extracted heat from the
lava, producing narrow but abnormally thick lobes extending aleng
topographic Tows.,

Paleddrainage courses developed during intervals between CRBG
flows. The position of these drainage pathways were influenced by
the position of CRBG flow margins and/or topographic lows. A longer
niatus between flows (>100,000 yrs) enabled streams to cevelop major
canyons, by headward erosion, which served to channelize subsequent
CRBG fTlows.

The NW-trending Clackamas River-Portland Hills (CR-F:P* structural
zone produced a topographic burrier before and during the incursion
of the CRBG flows. The CRBG thins across this zone from 600 m ta

150 m, This zone diverted the earliest flows (Nj Grande Ronde) through

the Portland basin. Some succeeding Rz-N; Grande Ronde flows crossed
the CR-PH zone and followed a structural trough extending from Lake
Oswego southwestward through Sherwood, Oregon, to the coast. The
*otal thickness of the CRBG along the Lake Oswego-Sherwood trough
(2nd in the northern Tualatin Valley) 15 greater (>210 m) than most
sections in the Willamette Valley, west of the CR~PH zone {<150 m).
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-RECONSTRUCTION OF NEOGENE DRAINAGE SYSTEMS IN THE
AREA COVERED BY COLUMBIA RIVER BASALT GROUP (CRBG) l Ne 136157

FECHT, X. R,, BJORNSTAD, B. N., REIDEL, S. P., 2nd TO o
Rockwall Hanford Operations, P.0. Box 800, Richland, WA 99352;
ANDERSON, J. L., Dept. of Geology, Pomona College,

Claremont, CA S1711; BEESON, M. H., Geology Dept., Portland

State University, Portland, OR $7207; SMITH, 6. A., DLept.

of Geosclences, University of Arfzona, Tucson, AZ 85721
Relative posftions of Neogene streams in the area covered by CRBG
are delineated by using the distribution, texture, and c¢composition
of sedimentary sequences and intracanyon/valley-filling lava flows,
hyaloclastites and pillow lavas, as well as erosional features.
Geologic features that contrelled the pusition of these streams
included regional paleoslopes. synciinal basins and anticlinal ridges
and constructional topography built by lava flow emplicement and
the aggradation of volcanism-induced sedimentary sequences.

Results of our studies indicate that east of the ancestral Cascades,
tn the early and middle Miocene, major streams were generally lacated
nesr the margins of the Columbia Plateau (CP) and streams were primarily
controlled by the west-dipping Paleuse slope, the highlands bounding
the LP, and the emplacement rates and volume of CRBG flows. Drainage
courses t.ough the Cascades and across western Oregon to the Pacific
were controlled by a combination of constructional
topography created by lava flows and developing structural lows.

In the late Miocene gnd early Pliocene, with waning and finally
tessation of CRBG volcanism, major streams flowed across much of

.the CP in & centripetal pattern, Streams were primarily controlled

by CP subsidance and intra-CP tectonism. In and adjacent to the
Cascades, streams were localized within structural valleys and were
tocally displaced by lava flows and/or volcanism-induced sedimentary
sequences that frequently engulfed these valleys. in western Oregon
ang Washington streams were m2inly controlled by emerging structures.
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BEQGENE SYWVOLCANIC AND SYNTECTONIC SEDIMENTATION ON
ARD ADJACENT TO THE COLUMBIA PLATEAU Ne $36152

SMITH, 6.A., Dept, of Geosciences, Univ. of Arizona,
Tucson, A7 85721; FECHT, K.R., and BJORNSTAD, B.K., Rockwell
Hanford Operastions, P.0. Box 800, Richland, WA 99352
Heogene -Sedicentation on and adjacent to the Columbia Plateau in
Oregon, Mashington and western Idaho was induced by velcanism and
tectonism. During emplacement of the largest volume of middle Miocene
flood basalts {6rande Ronde and Wanapum basalts) local drainage
cisruption and gradient diminfshment caused deposition in lakes and
by stuggish mixed<load streams at or near the flow margins (e.g.,
Latan, lower Ellensburg, and Simtustus Formations). The Mascall
and Payette formations {and equivalents) were ccposited in subsiding
basins along the south and southeast plateas margins. Basalt {sopachs
record the Pasco Basin as the principle subsiding feature at this
time but, batause of 1ts central position on the basalt plateaw,
only sifnor detrital and arganic-rich sediments accumuiated locally.
- As the eruptive frequency and volume of basalt diminished {Saddle

‘Hountatns Basalt), deposition continued primarily in response to

intrabasin tectonism and Cascade volcanism. A well-integrated,
through-flowing river system transported detritus from the surrounding
highlands acress the plateau (e.g., Ellensburg Formation, Horth Lewiston
Gravel). Fluvial and lacustrine deposition occurred in respoase

to basin subsidence {e.g., Ringold and Idaho Formations) or influx

of coarse clastics into shallow basins {e.g., Alkal{ Canyon and McKay
Formations, Thorp Gravel, Clearwater Gravels, and Clarkston Gravel).
Episodic intreduction of fragmental volcanic debris 1s represented

by the Ellensburg, Dalles {sensu strictn), and Deschutes Formations
elong the western part of the plateau. Sedimentation in most basins
ended tempararily with regional Tate-Pliocene incision. Ag?radation
mechanisms related to tectonism and volcanism produced distinative
depositional sequences that aid in the interpretation of Neogene
tectonics on and near the Columbia Plateau.
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THE BORTHWYSTERN COLUMBIZ SVER BASALT MARCTY 43D
. CAMFBELL, Newall P., Dep-ctzent of Ganlogy )

. fakiza Valley College, Yakima, WA 98907

Kecont smapping of pre-basalt rocks slong the northwastern Columbia
Biver tasalt margin and wall logs from Shell 011 Company gas wsllsg
provide paw information about the rocks snd structurs undaclying the
Taking -fold belt. Pre-basalt rocks along the margin range in sge
froa Jurissic to early Miocene. Farly Tertiary fluvial-deltale and
voleaniclastic sadiments are concentrated in four graben~like basing
sapivatad by upthrowm blocks and bounded by high-angle faults. Two
sajor -sifuctures, tha Leavenworth-Hog Ranch struc sid the White
‘Hver-Niches River {sult zone, contro! the distridutYon of sedimen-
tary cvock typas. With one axception, pre-bagalt vocks cut by the
thall 01l Company walls (Yakima Minerals, Blssa, and Saddle Moun-
£aing) can ba corvelated with rocks found slong the margin, Early
Tevtiary ssdisents thickan undsr the Yakima fold belt relative to
the sastern Columbia basin., Colimbla River basalt encounterad in
the wells varled in thickness from 1390 to 3500 m. The basalt thing
. Across the Léavenworth-Hog Ranch structure indicating that this fea-
. ture- was sctive during Wiccens. Zew pre-tasalt faults extend into
Coluzbia River basalt along the morthwestern morgin. The intense
folding securring {a the interior of the Yakima fold belt is mis-
sing: most folds either die cut before raaching the margin or bocane
broad, gentle flexures. Older folds mimic folds in the Columbia
Eiver basalt only within the Olyrpia Wallowa Linesment (OWL).
Becent work along tha marpin suggests that structures farmerly
attyibuted to the OWL may be ralated to southeastward trending
&plays of the Straight Crask fault systex.
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SOSCIENCE APPLICATIONS IR T ASALT WASTE ! 11
GEOSCIZNCE APPLICATIONS IN THE BASALT WASTE 1SOLATION ]Ngssssa
DAFLEM, Javid H., Ph.0., U.S. Dept. of Energy, Richland Cperations

Qffice, BWIP, PO Box 550, Richland, WA 93352; KNEPP, Anthony J.,
'1.S. Dept. of Energy, Richlan.) Operations Office, BWIP,
PO Box 550, Richland, WA 99352

The Basalt Wasie Isolation Project, located in Hanford, Washington, is

conducting an intensive site characteriration program leazing Lo the

evaluation of the potential for the flo~d bzsalts at ranford to become

the nation's first permanent geclogic reposftory for high level nuclear
waste. The need to demonstrate the capability of the site to isolate
potential radionuclide releases from the repository over a period
of 10,000 years, as per federa) regulation, places the collsction
2ny use of data in the geosciences in a unique position as compared
to.most large ennineered construction programs, such as the more
familiar dams, flood protection projects, and mine cunstruction.
By comparison, most engincared orojects have design lives of 10-50 years
and require markedly less precise geoscience data.

Establishing rates of many common proccsses, such as reactivity
of rock and groundwzter systewns, long term structural stability of
underground openingt, gradual changes in the tectonic a<d ygeohydrologic
en.ironment, usually occupies a minor role ¥n most ergineered projects.
Standard practice is to include safety margins in the design based
on other similar expericonce, and limited field gata to minimize uacer-
tainties in the physicel nature of the site and :ts yeologic
environment, ¥.e., the site is “designed for." Tnis approach is
basically not feasible in the selection of a repository as the program
is currently env:sioned.

In tk s paper the utility of geoscience data in resolving the
major project fssues is examined. TYhese issues include feasibility
of cuastrection and cperation, possible retrieval of waste. permansnt
closure, and the demonst-ation of {solation potential.
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DEEP STRUCTURE OF THE PASCO BASIN, SOUTH-CENTRAL L‘L 136945
RASHILSTON

BERGSTRCM, K. A., KUNK, J. R., MITCHELL, T. H., and

ROHAY, A. C., Rackwell Hanford Operations, P. 0. Box 800,
Richland, WA 99352

Fiftv-six magnetotelluric (MT) sites provided the principal cata
for the construction of a map of the thickness of the flood basalts
in the Pasco Basin, south-central Washington Stete, The data quality
from thirty-two MT sites collected in 1932 are relatively poor, but
the twenty-four MT sites collected in 1985 dzta are of high quality.
Gravity models wers used to constrain the interpretation of the MT
data which was based primarily on the results from continuous and
iayered inversions. Numerous two-dimensional KT models were 2lso
computed to evaluate anisotropy in the MT data and to aic static
carrections.

The resulting maps show that the basalt thickness varies from
2300 %o 3000 meters. The thickest section appezrs to be to the south-
w25t of tne Pasco Basin. Low frequency anisotropy was used as an
1ndicator of large basement features. There is naotable low-freguency
anisotropy at the easternmost sites. This suggests the presence
of a substintial feature to tha east of the survey arra which may

‘correlate with a basement high identified with the refriction data.

Tre MT da‘a does not extend far enough to the east to lacate and
evaluate the teature causing the znisotropy. Basement structure
determined from seismic refraction data are used to constrzin the
rajicnal MT interpretations, The rest of the survey area is
re’ativeiy one-c¢imensional av the luwer frequencles.
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STRUCTURE AND OEFORMATION ALONG A PORTION OF THE LN° 134656
HORSE HEAVEN HILLS, SOUTH-CENTRAL WASHINGTCN - 409
HAGOOD, Michael C., Rockwsll Hanford Operations, P.0. Box E00,

Richland, WA 95352
The Horse Haaven Hills (HHH) in south-central Washington consists
of two distinct anticlinal segments which join in the lower Yakima
Yalley: one trending northwest and one trending northeast., The
northwest-trending segment lies within the Cl¢ Elum-wallulaz deformed
zone., The anortheast-trending segment parallels the Columbia Hills,

Both segments of the HHH are composed of en echelon or alignad
secondary folds whose 2xes are ¢enerally oriented in the direction
+¢ the trend. Fold and fauit geometries are similar within and
cetween both segments, Anticlines are asyrmmetric, with northeast
and northwest vergences, ana are usually double-hinged. Reverse
faults lie in the tightly folded hinge zones and sirike parallel
to the fold axes. Tear faults along the northern limbs mark changes
in the fold wavelength or trend. Layer-parallel faults locally :
occur along stratigraphic contacts or zones of preferred weakness
in basalt intraflow structures or sedimentary interbeas.

Uplift occurred simultanedusiy along both segmerts during at
least Wanapum and Sadcle Mountains time. Relief zeveloped at an
average rate of less than ~70 m/m.y., decreasing with time.

Similar fold and fault geometries, timing of growth, and rates
v» growti are found in other Yakima folds within the central porticn
of the Columdia Plateau.
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"AQ"’HQUAKE FOCAL MECHANISMS, RECURRENCE RATES, LNO 136144
5D DEFORMATION IN THE COLUMBIA RIVER BASALTS

ROHNY, ALAN C., Rockwell Hanford Operations, P.0. 8o 300,
Rxch!and WA 99352
Compilation and systematic reanalysis cf 36 eastern Kashington earth-
quake focal mechanism plots, derived from data collected from the

University of Washington seismic networks, were undertaken to determine .

theé maximum and minimum stress cirections (P- and T-axes). New focal
rechanism plots for the 10/25/71 M=3.8 and 12/20/73 M=4.4 earthquakes,
and the average of 14 shallow and 7 deep earthquakes in the south-
central (olumbia Plateau detarmine the P- and T-2xes :.uimuth, plunge)
shown below.

10725771 P = {340,C3) T = {(200,84)

12/720/73 P = (185,08) T = (298,70)

shallow: P = (347,03) {ag95=21} T = (308,83) (ags5=12)

deep: P =(175,08) (ayg=19) T = {327,82) (ag:=‘3)
J=rust or reverse fauiting on east-w2st olapes §s consistent wilh
deformation along the anticlinal riagges o~ the Yakima Fold Belt.

However, strike-slip focal mechanism solut.ons (east-west T-axes)

ara often found for eartiquares on tha western margin of the Columbia
lateau. East-west P-axes {instead of north-so;:h? are found near
tha 3lue Moguntains.

RPecurrence curves were constructed for shallow earthquakes (within
<re Columbia River basalts) in %twe south-cantral Columbia ?lateau.
Seismic moment release rates were calculated using an assumed relation-
snip between magnitude and seismic moment; this results in an estimated
20-60 meters/m.y. uplift rate {or north-south shortening). This
rate is comparable to the growth rate ¢f the Saddle Mountains
anticline, along whica most of the eartaguakes occur. Other aaticlinal
ridges in this regicn sheuld aiso have similar daformation rates,
b4t aspear tQ be ralatively aszismic,

{
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DEFORMATION [N THE EASTERN PART OF THE COLUMBIA PLATEAU

HCOPER, P.R., Dept. of Geology, Hashington State Ne 135136

University, Pullman, WA 99164-2812

The eastern part of the Columhia Pldateau can be divided into a northern
part which oserlies thick crust of the Morth American craton and is un-
geformed bar mild east to west tilting, and a complexly defcrmed south-
ern part cverlying ocean derived accreted terranes {8lue Mountains
Province),

Structures in the south are of three types: 1, those associated
with SE-NW or £-W tilting; 2, regional NNW compression/WSW extension;
ard 3, NNW basin and range extension. All three types were active
befere, during and after the CRB eruption, all employ older structuras
wnere possible, and all are interdependent to some degree. Tilting is a
result of the rise of granitic blocks in the east and sinkirg of the
Pasco Basin in the west. The regional siress regime consists of c3a =
horizontal KNW-S5SE, cb = horizontai ENE-WSH, and cc = vertical.
ca>3b.oc increases with depth, Near the surface cc<cb permitting the
E-W Yakima and Lewiston folds associated with steep reverse fauits. Ar
intermeciate levels within the ¢rust ca-sc>sb which permits formation of
the W-St (dextral) and HE-SW (sinistral) strike slip faults. ‘iezr the
bace of the crust cc has increased <o that za=cc>sb, 2 tensional regime
e<ploited by the CRB macma to form feeder dikes to the surface.

The basin and range compongnt {s mani‘est alan? the southern margin
of the Plateau where greater extension south of the Olympic Wallowa
Linezment than to the north makes OWL a broad zore of cextral transform
moticn enchored at tne Idanc Batholith, cisplacing earlier dikes,
rotating crustal blicks, 2nd causing crustal thinning and a change in the
character of the voicanic activity on its southern side. Basin ang
range extension creites the stress regime in the more comoetent hlock
10 the nartn and prc' .des a rationale far the location of the {8
erugtion.
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TECTONIC DEVELOPMENT OF THE CENTRAL COLUMBIA PLATEAU , NS 136148

REIDEL, S. P., CHAMNESS, M. A., FECHT, K. R., HAGOOD, M. (.,

TOLAN, T. L., Rockwell Hanford Qperations, P.0. Box 800,
Richtand, WA 99352
Tectonic development and evolution of the central Columbia Plateau -
(CCP) is a product of the dynamic interplay among: the subsidence
of the Yakima Fold 8elt (YFB) subprovince relative to the Palouse
subprovince, the growth of the Yakima folds, and the influence of
two regional structures that trend into the YFE: the Hog Ranch-Naneum
Ridge anticline (HRNA) and the Cle Elum-Wallula disturbed zone (CLEW).

Subsidence of the YFB subprovince began prior to the eruption
of the CRB and has continued through the Miocene to the present.
The rate of subsidence kept pace with basalt eruptions, decreasing
as eruption rates waned. Simultaneously, anticlinal fold growth
within the YFB occurred under M- compression, and decreased as the
rate of subsidence and eruptions -f lava declined. Paleomagnetic
cata indicate fold yrowth was accompanied by clockwise rotation.
Rotation was on & local scale and occurred only in apticlines.

Two regional structural features, the CLEW and the HRNA, extend
into and cross cut the YFB/CCP; some Yakima folds terminate against
the CLEW. Both structures, which are apparently controlled by
subbasalt structures, began growing before the Miocene and continued
into the present.

The structural rotation and N-5 compression, and thus fold growth,
are interpreted to be a result of oblique subduction along 2
converging plate margin, The coincidence of timing and rates of
fold growth and subsidence with basalt production suggests the CRB
results from plate mar;in tectonics rather than hot spot activity.
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TECTONIC EVOLUTION OF THE SOUTHWEST COLUMBIA PLATEAU
ANDERSON, James Lee, Dept. of Geology, Pomona N°e 136156
College, 609 N, College Ave., Claremont, CA 91711;
BEESON, Marvin H., Geology Dept., Portland State University,
Portland, OR 97207; TOLAN, Terry '., Rockwell Hanford Operations,
P.0. Box 800, Richland, WA 99352
The spacing of uplifts in the Yakima Fold Belt (YFB) of the SW Columbia

- Plateau and adjacent Cascade Range (averaging approx. 28 km) was

established during the emplacement of the Grande Ronde Basalt (GRB)
as the result of multilayer viscoelastic buckling of the Columbia
Piver basalt (CRB) above heterogercous mechanically weaker underlying
rocks. The inilial fold spacing was perpetuated by thickening of
basalt in lows and thinning at highs during continued basalt emplace-
ment, The present segmented folds and thrust faults dre comparatively
narrow (2 to S5 km-wide) zones at or near the crest of the original
broad fold deflections where the probability of failure was enhanced
by the thinner and henze weaker character of the basalt slab.

Strike-slip faults (some pre-existing) with preferred WY crienta- '
tions also affected the SW Columbia Plateau during the emplacement
of GRB, but after the spacing of the YFB uplifts was already firmly
established. Strike-slip faulting (predominately dextral) and contempc-
raneous fold/thrust faulting at ridge upiifts resulted in segmentation
of the uplifts, folding of strike-slip faults in some areas, and
displacement of uplifts by strike-slip faults in others. Strike-slip -
faults, in general, increase in number from east to west across the
SW Columbia Plateau.

YFB uplifts extend at least as far as west-central Cascade Range
and appear to terminate at a broad zone of NW-striking dextral trans-
current faults bounded on the west by the Portland Hills-Clackamas
River Fault Zone. The southern edge of the YFB contains folds that '
are more closely spaced, have shorter lengths, and are less regular i
in trend because the effects of pre-basalt basement are more pronounced
due to progressive thinning of the CAB against the Blue Mtns. uplift,
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MORE PALECHMAGNETIC RESULTS FxOM TEE MIOCENE COLWMBIA
RIVEK BASALT GROUP, OREGON AND WASHINGION: STRATI~ Ne 134252
GRAPEIC AND TECTONIC IMPLICATIONS )
%ELLS, Ray E. and SIMPSON, Fobert W.
.S, Geological Survey, 345 Middlefield Road, Menlo Park,
Cslifornia
Over the past decade, we have, in collsboration with a mnber of
colleagues, collected over 200 paleomagnotic sites fn the Columbia
River Basalt Group in Washington and Oregon, Our goals have bdeen,
first, to aid ioc the establishment of & detailed flow stracigraphy
from the plateau westward to the Pacific Ocean, .and seccnd, to use
paleomagnetic directions from uniquely defined flows to evaluate the
timing, regional extent, and pechanisms of tectonic rotatiom in the
Pacific Northwest. Earlier icvestigatious by -ourseives and cothers
have alresdy shown that the Pomona Member of the Saddle Mountainms
Baszlt, the flows of Ginkgo, acd souwe Grande Kounde lavas flowed all
the way to the ocean and have rotared clockwise 15° to 30° in western
exposures. Using new paleormagnetic, chemical, and fleld data we have
exprunded and refined cur regional correlatiocs, in parricular in the
Grande Ronde Hasalt, We can fow correlate a ginimum,of 14 flous
wvestward from the Sercinel Gap ares on the Flatesu into the Coast
Range, including, among others, a Low-Mg R2 Grande Ronde flow with
vertical inclination, Low-%g N2 Grande Ronde” fiows with steep,
easterly directions, Low-Mg N2 Grande FRonde flows with shalleow,
porimwest direccionS (“Untaoum-Winterwater™), and High-Mg N2 Grande
Ronde flows with steep northwest directions. The secular variacion
in coastal Grande Ronde f.ow sequences generally follows the trend
described for Sentinel Gap, alrthough clockwise rotaced. Our detailed
stratigraphy provides several useful strain markers for siructural
analyses and valuable consivaints oun the origin and exzplacezezt of a
related guite of Miocene ccastal intrusives.
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INE 136155

USE OF COLUMBIA PLATEAU TECTONIC MODELS FOR DEVELOPMENT .
OF DISRUPTIVE SCENARIQS FOR A NUCLEAR WASTE REPOSITORY :

CAGGIAND, Joseph A., Rockwell Hanford Operations, P.0. Box €00,

Richland, WA 99352

Tectonic and volcanic processes which have shaped the c2ntral Columbia.
Plateau in Neogene and Quaternary time must be extrapolated o deter-
‘mine: 1} their effect on groundwater travel paths and travel times,
and 2) whether a repository in Columbia River basalt can isolate
high-level nuclear waste for the required 10,000 years.

Tectonic models which satisfactorily explain the petrogeresis
of Columbia River hasalt and the penecontemporaneous chronologic and
mechanical development of Yakima folds can provide the probability,
location, characteristics, frequency, and magnitude of initiating
tectonic and volcanic events in the Pasco Basin and Columbia Plateau.
The type, location, slip history and 3amount of displacement on various
orger faults, their geometry, and the extent and character of fault-
filling materials can be used to estimate the magnitude and location
of future slip events and their potential effects on travel paths and
travel times for groundwater. The location, probability, frequency,
curation and geologic consequences of future Columbia River basalt and
Cascade volcanism allows assessment of the potential direct or indirect
effects (e.g., damming the Columbia River) of igneous activity on
travel paths and travel times of soluble radionuclides and, thus, waste
isolation. Fault/event trees will be developed from tectonic model(s)
using expert opinion and will allow assignment of probabilities for
initiating events and 1ikely geologic consequences. These can be
input to groundwater flow and repository system models to datermine
effects of tectonic/volcanic processes on the repository system.
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VOLCANIC-PLATNS RIDGES CN THE TERRESTRIAL FIANETS: A Ne 128242
OQPARISCON OF THE COIIMEIM AND THARSIS PLATEALS -

WATTERS, Thomas R., Center for Earth and Flanetaxy Studies, Naticnal

Alr ard Space Musaum, Smithsonizn Institartien, Washington,
D.C. 20560

Voleanic-plains ridges (VFR's) are a unique struchural form cbserved an
2ll the terrestrial plarets. These features are cheracterized by 1) a
comen ecsurTence on volcanie plains; 2) strong similarity in overall
merpholesy; and 3) strorng similarity in dimensiens. The ridges of the
Colunbia Platean and the Tharsis Platean cnt Mars both ecor an
extensive flood hasalts, but the extent of VER~style deforzation is
mich greater cn Tharsis., Many of the VFR's an the Columbia and Tharsis
Plateaus are co-parallel tremiing and regularly spaced. In the Yekima
Fold Eelt the spacing of the VER's range &rom 8 km to approxirately 30
m. Most of the VPR's on the Tharsis Plateau have spacings cf between
30 0 60 k. Stzain estimates for the VFR's of Tharsis indicate about
1l ik of shertening per stcucture. Estimates for VPR's an the Colurbia
Plateau range from about 1 <0 3 km of chortening per fold, kot this
represents crmilative shortening from folding and displacement en
2ssociated thrust favlts., I thrust faults are associated with the
VFR's cn the Tharsis Plateau, then the total) shortening may be more
capavable to the ridges of the Coluxbia Platezu, The 1 to 2 ka thick
kasalts of 2 ridged plains of the Thersis Plateau were erplaced ¢n a
reca-regolith, presumed €9 ke pocrly censolidated. Thus, a
corsidereble strength contrast exists between the besalws and
subsTrate. T™is stre xth corest and the reqular spacing of the VFR's
sucgests that the defcrmaticnal mechanisn may inve.ve a layer
instabilizy with bucling in respense %o a horizental lead., Cn th
Columbia Plateau, fclds are restricted to the Yekima Fold Belt which
overlies several thousangd rezers of sediments. In the Palouse
subprovince <o the east, where folds are not present, the basals
overlies crystalline kasemsnt, Thus, the ViR's of the Colimtia and
Trarsis Plateaus rmay also share a coen deformmaticrial mechanienm,
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JURASSTC THOLEIITES OF ANTARCTICA. TECTONIC SETTING o | 2 { 436
ELLIOT, David H., Inst. of Polar Scudies and Dept. of PJ-

Geology & Minevralogy, Ohic State University, Columbus, OH 43210
Tholeiitic rocks of Jurassic age crop out in a &,000~km-long limear belt
across Antarctica. They include sills, dikes, layered intrusions, lavas
and volcaniclastic beds. The age of emplacement is only moderately well
constrained st 180 2 5 my with a possible younger episode at 165 my.
Dike swarms are not known; sills are the most common expressicn and ave
iargely confined to Permian and Triassic strata. Pyroclastic deposits
lecally form the initial erupeive products; lava sequences are up to $00
= thick. Preserved volume of tnoleiite is estimated to be 0.5 x 10°
ka', of which 0.4 x 10° kn' is a single layered intrusion. ’

The tholeiites form two distinct geochemical provinces; that in Queen
Maud Land (QML) has characteriscics quite similar to Karco tholeiites
whereas the province extending from the Dufek Massif to Horn Bluff, the
Ferrar Group, is distinguished by high initial strontium isotope ratios
(0.7115 = 0.0012) and other element ratios and abundances.

CML lavas overlie basement or Permian sedinantary sequences, Ferrar
iavas and pyroclastics overlie Triassic sequences which in two regions
concain adundant contemporanecus silicic volcanic debris; the pyroclas-
tics locally overlie an unconformity with 500 m of relief, suggesting
azjor uplift prior to tholeiitic voleanism.

Terrar rocks were emplaced into a Late Paleozoic-Early Mesozoic fore-
land basin associated with an active plate margin in the Pacific secror.
The subduction history is poorly constrained; there may have been 2 hia-
tus in the early Jurassic prior to renewed calc-alkaline magmatism in
middle to late Jurassic time. Jurassic silieiec rocks in the foreland
Tegion may be anor-genic anatectic melts associated with carly stages of
t*sleiitiec magmatism. Most tholeiitic flood basalt provinces are asso-
ciazad with centinental rifting and subsequent seafloor spreading.
fervar Yocks are neithir remporally nor spatially associsted with sea-
floor spreadicg. In this respect, and achers, they are similar to the
Columbia Riv:r Basal: : iich was erupted in a back-arc setting.

IFTV cmea -
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STRONTIUM ISOTOPE AND CREMICAL CONSTRAINTS ON CRUSTAL
CONTAMINATION OF THE COLUMBIA RIVER BASALTS Ne 135138
HOOPER, P.R., Dept. of Geology, Washington State Univ., Pullman, VA
99164; CHAMBERLAIN, V., Dept. of Geology, Univ. of ldaho, Moscow,
1D 83843; LAMBERT, R.St.J., Dept. of Geology, Unfv. of Alberta,
Edmonton, AB, Canada T6G 2E3

875r/86Sr, chemical and paleomagnetic data on feeder dikes, xenolith-

bearing dikes, and flows of restricted extent are reported and permi*

preliminary conclusions on the degree and timing of crustal contamina-
tion.

(1) Despite remarkably similar chemical compositions of the Pomona and
Weippe flows, & 20° difference in paleomagnetic orientation and
375r/86Sr values of 0.705 and 0.710 respectively imply that the two
represent separate eruptions.

(2) The high 87Sr/86Sr Weippe value may reflect the dike's position
within the radiogenic craton. The Wilbur Creek flow has & similar
Sr-isqtope =atic and is also suspected of having a feeder dike with-
in the ¢raton. This provides circumstantial evidence of crustal
contamination.

(3) Data from the Roza dike/vent system, which crosses the cratonic mar-
gin, and from other main Hanapum Basalt flows, show little variation
in either chemical or isotopic features. We conclude that all had
their reservoirs beneath the accreted terranes, that significant
lateral flow occurred along the dikes, and that crustal assimilation,
if it occurred, did so in the reservoir and not during transport
from reservoir to surface,

(4) Xenolith-bearing dikes in the Wallowa batholith result in small
areas of contaminated be<alt with intermediate chemical and isotopic
values. Inclusions appear to have been leached leaving only silica
undigested, We conclude that within the accreted terranes chemical
composition is more sensitive than strontium isotopes to crustal
centamination, and that contamination of the Grande Ronde Basalis
is of oniy local significance,
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URANIUM, THORIUM AND LEAD SYSTEMATICS OF THE Ne 134549
COLUMEIA RIVER BASALTS AND NEARBY YOUNGER VOLCANICS —_—=
CHAMBERLAIN, V.E., Dept., of Geology, Univ. of Idaho, Moscow, 1D,
83843; LAMBERT, R, StJ., DUKE, K.J.M., Dept. of Geology, Univ. of
Alperta, f£dmonton, AB, Canada, T6G 2E3
A detailea study of223Pp/¢Pb ani2°€ pp/a4Ph shows that the number of
isotopic reservoirs from CRB, excluding $addle Mountain flows, must be
increased to 5 from the currently accepted 4, The fifth reservoir
provides one of the 3 end members for Picture Gorge flows, but is not
evident in lmnaha, Grande Ronde and Wanapum. The & principal reservoirs
have the followirg Pb 1sotopic ratios:
Reservoir 2067204 207/204 208/204

1A 18.6 15.57 38.43 ’

1 18.9 15.57 38.53 )
2 19.1 15.68 33.62

3 18.7 15.¢68 33.00

Measured 4 and K values for CRB show that all observed A« and &
are much Yower than is required to support the radiogenic Pb: not
only was 4 greater at sometime in the past but so also was & . It is
not possible to devise 2 contemporanecus fractionation process which
would yield the necessary 4« and k& values during eruption from the
mantle. Fractionation must have occurred at earlier stages in the
evolution of the parent material,

Comparison of CRE with Saddle Mountzin (SM] and Snske River Plain
(SRP) Pb isotopes suagests that there are ao common isotopic reservoirs.
Although SM and SRP may both have had an equally ancient source region,
it must have been very heterogeneous with respact to U, Th and Pb,

This heterogenity may exist in small pockets in the mantle under NW
USA. Further, we suggest that the SM flows no longer be classified
as c.as. at Jeast from a tsctonic standpoint.
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ON TEE CAUSE OF COLUMEIA RIVER BASALT VOLCANISM Ne 128726

CARLSON, Richard W., DTM, 5241 Broad Branch Rd., N.W. -

Washington, DC 20015; HART, William K., Department of Geology,

Miam{ Usiversity, Oxford, OB 45056
Dominating the voluzettic ocutput of basalt in the western U.S., Columbia
River Basalt Group (CRSG) volcanism hazs been linked to both "mantle-
plume” and "marginal basin" origins., Elemental ratios uszd to discrimi-
nate between comvergent marzin and intraplate settings (e.g. Ba/la,
Ta/Yb) place most CRBG and Oregon Plateau basalts into the fields of
convergent margin volcauism. Only the Imnahs, Ice Harbor, and Snake
River Plain {SRP) basalts plot in irtraplate basalt fields. However,
both the Ice Barbor and SRP basalts have isotopic compositions cutside
the range observed for intraplare basalts from the Northern Hemisphere,
83 do the main volume of the CRBG (Grande Roude, Wanapum, Saddle Mtus.).
In the case of the CREG, these elemental and isotopiec discriminants need
pot uniquely define the tectonic situation of basalt genesis, "“Conver-
gent margin" signatures indicate the presence of a erustal component
introduced either into the basalt sources through plate subduction, or
by contamination of magmas during passage through the crust. "Inrra-
plate” signatures could reflect sources not altered by this crustal
component, but the evolved isotopic compositiocns of the Ice Harbor and
SRP basalcs suggest this source ¢ould be a norzal compoment of the sub~
contineuncal lithosphere.

More constraining information on the cause of CRBG volcanism can be
derived from considerarion of other volcanic and tecionic events occur-
ring in the Pacific Northwess during CRBG eruption. During the height
of CRBG activity, voluminous basalt eruptiocns vere occurring from the
Grande Ronde dikes in the north to Steens Mountain in the south along a
line paralleling the edge of the Wycming Craton. We believe that the
chemical characreristics, timing and location of eruption, and the vol~-
umetric output of the various basalt groups strongly support the idea
that the volcanic activicy 4ia this area resulted from the iniriation of
"pack-arc" spreading along the western border of Archean North America.
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PETROGENESIS OF THE PUEBLO MOUNTAINS BASALTS Ne 121575
OF SOUTHEASTERN OREGON L =
HART, W.K., MOSHER, S.A., Geology Dept., Miami Univ., Oxford, CH
45056; and CARLSON, R.W., Carnegie Institution, DTM, 5241
Broad Branch Rd., NW, Washinc' . JC 20015
The Pueble Mins. (PM) form the southern =nd of the Steens-Pueblo fault
scarp which, in places, rises to over one km above the surrounding Oregon
Plateau. In the PM, Cretaceous crystalline rocks are unconformzbly overlain
by a nearly one km thick sequence of predominanily basaliic lava flows.
These tholeiitic to transitional basalts rangs trom 17 to 15 Ma in age and were
erupted from numerous widely-scattered fissures.

Detailed field and petrographic data from individual stratigraphic se-
guences allow for construction of a composite PM basalt siratigraphic section.
Qver 40 major and trace element and 15 Sr isotope analyses from represen-
tative flows and dikes within this section suggest a general decrease in Mg#
and Ni concentration coupled with an increase in highly incompztible element
concentrations and 875¢/36Sr (0.7035-0.7038) from the base to the top. These
generzl frencs are complicated by numerous “reversals” incicative of open
sysiem evclution. We suggest that the PM basalt gecchemical variations re-
sult from complex magma chamber processes including continuous fractiona-
tion ot olivine+plagicclasezcpx and magretite, continuous assimilation of
crustal rocks and/or melts compositionally similar to the expcsed crystalline
recks (87S¢/8<Sr at 16 Ma = 0.7041-0.7046), and pericdic replenishment by
heterogeneous mantle-derived melts.

The similar field, petrographic, chronologic, and geochemical characteris-
tics of the PM and Steens baszlts indicata a common eveluticnary and erup-
tive history for the large veluma Miscens fiood basalts of the Gregon Flateau.
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CRUSTAL CONTAMINATION IN THE PETRCGENESIS OF SOME
KAROO BASALTS = IMPLICATIONS FOR OTHER CONTINENTAL | Ne 134652
FLOOD BASALT PROVINCES .
DUNCAN, A. R., ERLAND, A. J., SMITH, H. S., Seochemistry Department,
University of Cape Town, Rondebosch 7700, South Africa; and
MARSH, J. S., Geology Department, Rhodes University, Grahamstowm
6140, South Africa.
Karoo bzsalts from the Etendeka area of Namibia show positive
correlations between initial Sr {sotope ratios, S102, and ipcompat-
ible elements such as Rb, Ba, Ir and Nb. Erlank et al. {1984) have
shown that these relationships cannot be the result of magma mixing
between the basalts and th. voluminous acid volcamics with which
they are interbedded, nor can theay be explained by assimilation or AFC
models where the contaminant is of intermediate or acidic composition.
However, 0 isotope data which is now available shows a strong positive
correlation with initial Sr isotope ratios. It is possible to model
major and trace element data together with Sr, O and Nd isotope data
by an AFC process with a basic contaminant such as Taylor and
Mclennan's (1985) “average lower crust” provided that it has an
isotopic composition similar to the Etendeka acid volcanfcs. Such
an fsotopic composition implies that the contaminant w»s 2 restite
after partial melting and extraction of an S-type granitoid or acid
valcanic. .
tudies of possible crustal contributions in the petrogenesis
of continental flood besalts almost always consider the crustal contam-
inant to be relatively acidic. This would obviously be the most
1ikely situation on thermal grounds, but if flood basalts are typically
derived from large magma chambars close to the base of the crust
(e.g. Hooper, 1964) then bulk assimilation of relatively dasic lower
crustal materials may be possible. AFC models with basic crustal
contaminants my explain some of the more puzzling isotopic and composi-
tional features of continental flood basalts.
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JURASSIC THOLEIITES O ANTARCTICA: GEOCHEMISTRY
FLEMING, T. H., and ELLIOT, D. H., Inst. Polar Scudiesl Ne 121433

and Dept, Geol., Mi.eral., Ohic State Univ., Columbus, OR 43210
Jurassic tholeiites of the Ferrar Group, extending from Horn Bluff to
the Dufek Massif, forn & dictinct geochemical province, which also in-
cludes the Tasmanian Dnlerites, These rocks are distinguished frow other
Gondwana tholeifres by high (* sr/%%sr)_ (>0.708) and unique gepchenmical
characteriscics. 1In north Vicreria Lan3 {NVL) the Ferrar can be divided
into twe chemical groups, decignaced the high-Ti and low-Ti units. A

‘similar division can be made in othor Ferrar lava sequences.

Lavas and sills of the low~Ti unit wake up >90% by volume of the
Ferrar ia NVL. Compared to other cont nvental tholeiites, low-TIL lavas
are: enriched in S$40; (52.5-57.5%); dapl.t~d ¢n K0 (0.2-0,92) and Ti0;
(0.5~0.8%); and strongly LREE enriche. (Li/Yb = 2,7-3.8, La_ = 29-70).
Chil ed margins of some sills are more evolveg. Most sills gave differ-
entiaced In situ. Mineral phases are ['ig, Opx, Aug, Plag and Opq. Plag
1s unusually calcie (An90) and Pig unusually mognesian (En78). Pyroxene
thermometry suggests eruption temperatures as hizh as 1250°C. Low-Ti
lavas in the Eeardmore area show evolution to higher S$i0; conmtents.

Bigh-Ti rocks cap the lava sequence in NVL, These lavas are higher in
Si0; (56.7%), FeOT (15.5%), P2Qs (0.27%) and Ti0; (1.32%) and lower in Cad
(6.8%) and Mg0 {2.3%) chan the low~Ti rocks. Trace elcment abundances
are also markedly differeat, though incowr atible element ratios change
licrle. Chemical homogeneity in the low-Ti unit approachcs analytical
arecision. Pig, Aug and Plag are chemically more evolved i the high-Ti
tacks. Pvroxene thermomerry yields rruption temperatures of .130°C.
(*?5r/%%S¢) _ of high-T{ lavas is lower than that of low-T{ laves. Chemi-
cal and iscicpic data suggest that high-TL lavas are not derived by frac-
tionation and/or contamination of the 1 w-Ti mognmas,

The Ferrar is similar to the Crande Ronde Basalt (GRB) of the Columbia
River in its evolved chemical character. Although the Ferrar has dis-
zinctly higher (*7sc/%¢se) . ratios, chondrite normalized pattemms and
some element ratics {e.g., n/73, La/T2) exhibie si-zilardivies to the GRB.
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MINERAL CHEMISTRY OF COLUMBIA RIVER BASALT FLOWS:
PETROGENETIC IMPLICATIONS Ne 136159
HODGzS, Floyd N., Battelle Pacific Northwest Laboratories, Richland,
WA 99352; MCKINLEY, James P., LONG, Philip E., and HORTON,
Dgane G., Rockwell Hanford Operations, P.0. Box 800, Richland, WA
99352
Electron microprobe analyses of primary minerals from numerous Columbia
River basalt flows have been obtained as part of the evaluation of the
geochemical characteristics of a potential nuclear waste repository
site at Hanford. Bulk chemistry, crystal nucleation and growth
kinettcs, and pre-eruptive magmatic conditions all appear to have
influenced mineral compositions. oo
Intratelluric phases plagioclase, orth “vroxene and olivine reflect |
both the relatively uniform melt compositiony :nd, to a lesser extent,
magma mixing. Plagioclase phenocrysts exhibit stight normal zoning
with minor oscillations and Na enrichment at rims of yizins. These
characteristics suggest relatively uniform pre-eruptive melt composi-
tions; mixing events, if they occurred, either did not affect Na-Ca
ratios of the melt or evidence of mixing events has been erased by dif-
fusion or crystal-melt re-equilibration. Oljvine compositions in the
Roza flow and other flows (Fopy to Fogz) are apparently out of equilib-
rium with the whole-reck Fe-Mg. Olivine composition may be inherited
from a more Mg-rich melt, indicating that the bulk chemistry of the
flows may result from thorough mixing of magmas with different Mg-Fe
ratios. Alternatively, Kd values for Fe-rich melts, such as the Roza,
may differ significantly from values derived from more Mg-rich melts.
Clinopyroxene and Fe-Ti oxide compositions show the effect of the
Mg-fe ratio of the bulk liquid as well as a strong imprint of cooling
rate of the magma. Development of a mosaic zoning pattern in ciino-
pyroxenes as well as the occurrence and compesitional range of pigeon-
ite are correlated with cooling rate. Rapidly cooled samples exhibit
dendritic Fe-Ti oxides morphologies or, in cases of very high cooling
rates, Fe-Ti oxides are absent or occur as tiny equant blebs.

. ————
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TRACE ELEMENT AND ISOTOPIC FEATURES OF Ne 11767 1

LITTLE-KNO¥XN NIOCENE EBASALTS OF CENTRAL : el

AND EASTERR DREGON: PETROGENETIC AND TECTONIC INPLICATIONS
GOLES, G.G., BRANDON, A.D,, Center for Volecanalegy,

Univ. of Oregon, Eugene, DR $7483; LAMBERT, R.StlJ.,

Dept. cf Geology, Univ. cf Alberta, Edmonton,

Alberta T&G 3E3
Ficcene basalts of central and esstern Oregon ore derived
from @everal mantle source regions and have experienced
contrasting petrogenetic preocesses. We congider (from vest
to eagt) the Bear Creek, Slide Creek, and Ovyhee besslts.

These basalts all have a caslc-slkesline character,
slthough they vwvere caontemporsnecus with and erupted
hundreda af kiloneters east of sndeaitic rocks of the
Wentern Cascsades. Bear Creek magmas formed Jlargely by
partisl wnelting of quartz eclogite, vhose proteoliths
pregsurnably vere part of a subducted slab. They were only
glightly modifi.d by fractionation during ascent. Slide
Creek magmas mey well have had a eimilar origin; Sr
igotopic ratios shov that at leagt two distiact mantle
components cantributed to Slide Creek wagmas. Owvyhee
basalts erupted from an efpinodicslly replenished, tapped,
fractionating (*RTF") magma chamber, and subductied oceanic
sediment vas & major gource component for these basalts,

In contrest, data from bacalts agsociated vith the
berder zone betveen the Blue Ktna. and the Basin snd Range
Provinces shov that during Mioccene and Pliocene times
contributions from a gsubducted slab and RTF magams chambers
eccurred early and attenuated with time. Thas i
congiletent with an eastvard migration of a slab-vindov and
crustal underthinning that did not cc=our to the northvest
vhere the Bear Creek basalts vere erupted.
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VARIATION WITHIN THE PICTURE GORGE BASALT (PGB) AND THE
POSSIBLE INFLUENCES OF RECHARGE VERSUS ASSIMILATION Ne 135137
BAILEY, Michael M., Dept. of Geology, Washington State University,

Pullman, WA 99164-2812
A plausible parental magma for the PGB is represented by two high Mg
dikes in the Monument dike swarm. Characteristics of this magma are
similar to “anomalous” MORS (BVSP): Mg'=68, high A1203 (17.5 wt.%), low
incompatibles (e.g., T102=0.75 wt.%), REE at rovghly 9X chondritic

.values, and Lan/Ybn=1. Total phenocryst abundance §¢ low (up to 5%) but

variable, Microprobe data indicate that most of the phenocrysts are
primitive (01=Fog7, P1=Angg), although sparse reversely zoned (Fo75-37,
Angg9-79) dhenocrysts are found. The observed primitive olivine pheno-
crysts would not be in equilibrium with typical mantle melts. Furthere
more, the evolved set of phenacrysts imply a mixing event, either with
an evolved 1iquid or through plucking of phenocrysts from a magma cham-
ber or conduit wall. The evolved component (as represented by PGB flows
in equilibrium with the evolved phenocrysts) could account for no more
than 15% of the high Mg dike composition, as trace and minor elements
rapidly approach zero concentration in simple mixing scenarjos, Of
critical importance is the conclusion that the high Mg dike has a spider
diagram signature only slightly modified from that of the primary magma.
This suggests that characteristics of MORB-normalized spidergrams that
have sometimes been attributed to crustal assimilatifon (spikes at Rb and
Ba and a trough at Nb) are in fact inherited from the mantle source. It
is possible that this reflects a subducted slab component in the mantle.
If crustal assimilation can be regarded as an unlikely factor, then
gnother explanation is required to account for the variable degrees of
enrichment in incompatible elenents. Enrichment factors are not related
to decoupling of LIL from HFS elements, Elements such as Y, Yb, Eu, T4
and Zr show enrichment factors of Z-3, while P, Rb, Ba, L2, K, and Nb
(in increising order of enrichment) are enriched by factors of 3,7-9.
Such extreme decoupling of trace elements {zbsent any assimilation) can
be mode®led by crystal fractionation with recharge,
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A MODEL FOR THE ORIGIN OF TET YAXIMA BASALT SUBGROUP, Wa USA Ne 130933

FEL2,R.1.,U.5. Geolegical Survey, Reston, VA 22092, and -

WRIGHET, T.L., Bavaiian Volcano Observatory, Bawaidi 96718
The Yakima Basalt Subgroup of the Miocene Columbis River Basalt Group conaiscs
of, from ocldest to youngest, the Grande Ronde Basalt, the Wanapum Basslc, 2ud
the Saddle Mountains Basalt. All typically cccur as large, bomogeveous,
fissure-fed flous, wmany of regional excent. They are chemically diverse, wvith
most having compositions far remaved from thosa expected to be produced by
partial meleing of spizel or garmec lherzolite, Bowever, the uniformity of the
flows, their large volume and low phenocryst comtents, the scarcity of cruscal
xecoliths, and the sbsence of voleanic edifices (shields, calderas) and of
more differentiaced rock cowpositicns, suggest that extensive storage of basalt
Degma at erustal levels did not oceur.,

We propose & madel of progressive hybridizatiom, vith repeated pelting and
tus gtages of wecasomacism, of & nixed peridoctite—oceanic crust source, to
cbtaln the Yakima lavas' evolved chamisrry. We hypochesize that the source
volume of the Yakirma lavas originally conrained puch underthrust/accreted
paterial, chiefly oceanic crust and associlated sedimencs. The eceanic slab
ccoponent hybridized with the overlying peridotite duzing the early stages of
heacing and melting., As melting continued, the Grande Ronde magnis were
produced frem the hybridized regicus. The residue, depleted especially in the
sedizencary component of the slab, continued to be heated, eventually producing
the core MNRB-like early flows of the Wanapum Basalt. After eruption of chess
esrly flovs, the Wanapum lavas changed abruptly tao basalts enriched iz I and
lover in Si, vhich make up the regicnal flows of the resz of the Wanapum Basalc.
Ve infer this change 20 resulr from invasion of the old, partially depleted
Grande Ronde source volime by 2 metasomat:c melt of high-Ti pyroxenitic cowpe-
gicisn, like char documenced in xenoliths from kimbarlites. The Saddle Mountains
Basalt was producad as the heat sourcs shiftad eastward, to involve nev scurce
volumes sicilar to those tapped earlier further vest, including scme reglous
wnaffected by the bigh~T4 metasomatic evenr., All Seddle Mountains chexfcal
tyses show generally higher levels of the iacempatible trace elesents and higher
87S¢/86%c ratios than the clder Yakima lavas, even vhere major-element chezistry
is iderciczl. Thig suggests that the onser of Saddle Mountainsg volcaniswm was
triggared by arrival of & second vave of mecasomatic £luid, of highly evolved
geochemical character, wiaich overprinced all Saddle Mountaiss scurce voliumes,
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COLUMBIA RIVER BASALT GENESIS: NEW GEOCHEMICAL MODELS
FOR THE MAIN SERIES Ne 135133
HOOPER, P.R., Dept. of Geology, Washington State University,-
Pullman, HA 99164-2812
It is apparent both from isotope schematics and variable incompatible
trace element ratios that the basalts of the Main Series (Imnaha, Grande
Ronde, and Wanapum) have multiple sources. But stratigraphically co-
herent flow subgroups retain similar isotope and incompatible element
ratios while displaying geochemical evidence of extensive crystal frac-
tionation. Cryst3l fractionation supplemented by recharge (RFC) ade-
quately explains apparent discrepancies between degrees of fractionation
required by compatible and incompatibie elements. Low Mg®; Cr 2nd Ri
and the close negative correlation between Mg' and incompatible element
concentrations tmply that partial melting processes are not important
within e2ch subgroup. Also, because the variation in the enrichment of
each incompatible element is more closely associated with Dpylk than to
element mobility, assimilation with fractionation (AFC) is probably not
significant. However, the mafic non-rediogenic nature of the potential
assimilant would make crustal assimilation difficult to detect. Absence
of primary melts representing equilibration with normal peridotite
mantle suggests ol+pyx fractionation prior to eruption of the most
primitive flows. Sharp changes in isotope and incompatible element
ratios between subgroups suggest source changes. Spider diagrams show
similarity to Karoo flood basalts with an overall similarity tc ocean
island tholeiites in their enrichment in 211 incompatitle elements, but
with a significant addition of material rich in the mobile (Sr, K, Rb,
Ba) elements. A calc-2lkaline signature (Nb depletion) is absent. The
total geochemical signature is more easily asscciated with 2 plume
rather than a back-arc spreading origin. The edditional mobile-element-
rich component may be derived either from 2 mantle source contaminated
by a 'subaucted slab, or from a variably enriched subcontinental mantle,
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" GEQHEMISTRY OF INCOMPATIBLE ELEMENTS IN THE lb!" (34550
COLUMBIA RIVER BASALTS = ‘

LAMBERT, R. StJ., DUKE, M.J.M., Dept. of Geology, Univ. of Alberta,
Edmonton, AB, Canada, T6G 2E3; CHAMBERLAIN, V.E., Dept. of

. Geology, Univ. of ldaho, Moscow, 1D, 83843.

The fncompatible elements in CRB are enriched over chondritic values
in some very peculiar, flow systematic, ways. The following related
sets of elements are enriched in the following order (most eariched
first, least enriched last): K, Rb, Cs; Ba, Pb, Sr, Eu; La through Lu
with Y close to €d; U, Th; Ta, Kb, Zr, Hf, Ti. It can also be shown
that U is enriched over X {K/U = 8000-%000) 2nd Th over La; that Ba is
very highly enriched and Ti very highly depleted relative to their
geochemical nefghbors. K/Cs is in the range 13 to 20 xi0% , comparable
to island arc basalts rather than 0.1.B. K/Ba is close to 22, K/Rb
c¢lose to 300 and X/Zr varies from 40 to 80, picture Eorge being the
most primitive and Grande Ronde.the least primitive.

The similar behavior of Ba, Pb, Sr and Eu, together with the absence
of Eu anomalies in the various CRB formatiens, 15 difficult to explain
by any fractional crystallization model: Sr and Eu should be
incorporated in plagioclase, whereas Ba and Pb should stay in the
liquid. Thus fractional crystallization, or more like'y, partial
melting of the sources, took place at too great a depth for plagioclase
to be a3 liquidus phase of any significance. There is a case for
considering the partial melting of phlogopite and/or amphibole-bearing
eclogite as one of the principal sources of CRB magma. The RE%, Fe/M3,
high incompatible element content, low transition metal conteat and
Pb isotupic data are consistent with eclogite being one of the parental
reservoir rocks.
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CRUSTAL CONTAMINATION IN DIKES OF THE COLUMEIA RIVER
BASALT GROUP IN THE WALLOWA BATHOLITE, NORTHEAST OREGON ,Nﬁ 125400
TAUBENECK, William E., Department of Geslogy, Oregom °
State University, Corvallis, OR 97331
Paralleling zones (positive relief common) of partly melted wallrock up
to 2 m wide ocecur aleng some dikes. Embayed xenocrysts of quartz and

- plagicclage wvithin the basalt verify wallrock contaminationm.

Dikes commonly contain a small mmber of granitic xenoliths. Many
wore xenoliths ag well as hundreds to tens of thousands of netasedi-
mentary inclusions from beneath the batholith have been found in either
part or all of 14 dikes with widths of 5 to 13 m and lengths up to 3 km.
Some dikes spparently were major feeders as suggested by widcth of partly
melted wallrocks and general absence of chilled borders.

Mevasedimencary xenoliths show conspicuocus size reduction from marvow
fingers of basalt that extend slong and across bedding plames. A4bout 95
percent of the xenocliths are less than 19 cm leng; many are less than 3
en. Most are elongated with raztics between 3 and 10. Highly contami-~
nated basalt contains numercus microscopic slivers and lenses of meca-
sediments (commonly siliceous) which show reaction with the magma.

Vugs lined with zeolires characterize nearly all contaminated dikes
and are actribucted to dehydration reactions associated with the conver-
sion of unstable hvdrous winerals of xenoliris into stable anhydrous
phases. For example, biotite in granicic rocks is transformed into
hundreds of very small cubes of magnetite whereas hornblende is con~
verted into nypersthene and spongy clinopyroxene.

Some granitic xenolichs are on the verge of losing ctheir ideatity.
Complete disintegration apparently occurs because Xenocrysts are comron
in hizhly contaminated dikes.

Two conclusions are (1) melting and size reduction of xenoliths sug-
zest thar comparatively few will survive in flows and (2) additional
contaminaced dikes »ust occur in the batholiih Ycczuse many concentra-
tions of xernoliths surely were not seen during rouviine mapping in which
dikes commonly were not walked frowm end to end.
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THE UNIVERSAL OCCURRENCE OF IRTERSTITIAL GRAKRITE l Ne 134553
GLASS IN THE COLUMBIA RIVER BASALTS AND ITS =
PETROGENETIC IMPLICATIONS

LAMBERT, R. StJ., MARSH, [.D., Dept., of Gedlogy, Univ. of Alberta,

Edmonton, AB, Canada, T6G 2E3; CHAMBERLAIN, Y.E., Dept. of
Geology, Univ. of ldaho, Moscow, 1D, B83343.

Almost all CRB flows contain a residium which consists of 2 phases,
the one chlorophaeite rich, the other a granite glass., The
chlorophaeite includes types which vary from irregular aggregates
to poelycrystalline spherules and to drop-shapad inclusions which occur
totally within the unaltered granite glass. The granite glass is
usually isotropic but may be crytocrystalline. The average analysis
for our samples from Wanapum and Graode Ronde flows is Si0;, 76.1%;
Al, 05, 12.5%; FeO(T), 1.7%; Mg0, 0.6%; Ca0, 0.4%; Na,0, 2%; K0, 6%
and Ti0,, 0.7%. The modal abundance by voluma varies from a trace in
Picture Gorge and 12 in some Imnaha flows to 10% {n Erande Ronde and
up to 247 in Wanapum. This yields a potential potassic granite
bathelith of about 25,000 cu.km, comparable ia size to the Idaho
Batholith to ~1 km depth. This glass is comoositionally very
similar to some of the Tertiary Granites of Skye and to Tertiary
rhyolites from E. Iceland. The current petrojenetic theory for
these latter occurrences is by derivation from ferrobasalt by
fractional crystallization. The CRB glasses fit this model, except
that in this case the rapid eruption of CRE his precluded the physical
separation of the rhyolite component. Cur prasent theory of direct
derivation of CRB from the mantle without sigaificant crustal
contamination thus has the corollary that it is also possible to
derive large volumes of granite from that same source given a suitable
fragticnation process.



