AGE DETERMINATIONS OF THE
SAN GABRIEL ANORTHOSITE MASSIF

By George J. Neuerburg and David Gottfried

Trace Elements Memorandum Report 709

UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL  SURVEY






IN REPLY REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WASHINGTON 25, D. C.

N2 9 1950

AEC-5T0/4

Dr. T. Hs Johnson, Director
Division of Research o
U. Bo Atomic Energy Commigsion
W&Sh‘iﬂtg‘@m 35» pm -@&
Dear Dr, Jobnsons _
Transmitted barewith is one copy of TEM-T09, “Age
determinations of the San Gabriel anorthosite massif," by Geerge J»
Newcrburg and David Gottfried, Jamuary 195k .
¥e plan 40 submit this report for publication in the

Bulletin of the Cenlogical Sgeiety of America.

Singerely yours,

;  W. Hs Bradley
- Chief Geologlst



Geology and Mineralogy

This document consists of 4 pages.
Series A,

UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

AGE DETERMINATIONS OF THE SAW GABRIEL ANORTHOSITE MASSIF*

By

George J. Neuverburg and David Gottfried

January 1954

Trace Elements Memorandum Report T09

This preliminary report is distributed
without editorisl apd technlcal review
for conformity with official standards
and nomenelabture. It is not for public
inspeetion or quotation.

*This report coneerns work done on behalf of the Division
of Research of the U, B8, Atomie Energy Commission.



2
USGS - TEM-T09
GEOLOGY AND MINERALOGY

Distribution (Series A) No.

.of copies

Anmeriean Cyanamid Company, Winchester scoscoecescoscceacsssocos

Ar%omn@ Nati@nal L&b@r&tory CDa000D0ODO000C0C60066B0PODOOS0O0O

Atomic Energy Commission, Washington ceeecocccocccsccesosobsooans
Battelle Memorial Institute, Columbu$. ecccoccccoesccoccesescos
Carbide and Carbon Chemicals Company, Y-12 Are€a cccececoscoos
Division of Raw Materials; Albuquerque soccsssososoecosoosososs
DiViSion @f Raw Materials; Butte 0006000000000 A6000O0060E60G600
Division of R&W_M&terials, Denver $0006000060300606000G008006060
Division of Raw Materials, Douglas soccececccecesosscvnconceno
DiViSiOH»@f Raw M&terials, Grants PODPGOOOO00OBD 00000000 FT 600G
DiViSi@m.@f Raw Mﬁt@rials, H@t'spriﬂgs wooéobeogeeﬁoooooaodob
DiViSion @f R&W mter’ialS, IShpeming 60000 G0o00080600060660000000
Division of RaW MatETiang NGW YOrk 660000006 000006606000000.00
Division @f.RﬁW Mat@rials, Phoenix 06C00066060000000000006000 0
Division of Raw M&terialS, Ri@hfi@ld.oooooopoooooodeoeooavooo
DiViSi@n of Raw Mat@rials$ Salt Lake City 00O P000GOOO00B0000CA O
DiViSi@m,@f RaW,Materia159 WaShingtOD,ooocoeaovooooopoaeaoooo
DiViS‘iOn @f Re%ear‘@h, W&Shington 5000006000 00056000060608000000
Dow Chemical C@mpanyg PittSburg 600PO0000DOOOO06000O00BOBD0COOS

Exploration Division, Grand Junction Operations Office csesso

Grand Junction Operations Office secocccobosocosnoesncoseccsos
Technical Information Service, Oak R1IAEe svcoccesecscssccosscs
Tennessee V&Tley'AuthQrity, Wils@n Dam coé60c000680000800000006
U, .S, Geologieal Survey:

Alaskan G»@l@gy Branch, Washington P006600000000000200000008 0
Fusls Branchg Washington ccoccecccocoscovesoobpoosassoscnooeso
Geochemistry and Petrology Branch, Washington csecesccoceccecso
G@@phySi@S Bfanph WaShinthﬂ 00ee 00000606000 00000000CPOB0D00

Mineral Deposits Branch, Washinghton ©000666060006000000000090

E. H. B&imﬁyg San Franciseo C0EB6H00C0G0000600D00E00O000000EBO
Ko Lo Bubk Denver ©€e00p00000600060P006000000800000000000060p
R. S Cann@np WaShingt@ﬂ soooonnoeooooooocoeoooonooooaooaoooa
JO'Ro-GOOPer, Denver CReOB6O0DOBANCPEO0000000OREEONO0O0CHDODOODAE
No~Mo'D@ﬂS@n, Denver 990000600600 000000006065600000000600000G060
Cg'EovDutt@np Madison 000 P 80000000 PRBCO0T000DC0D00668C00BOOOCE OO0
Re Po FiS@her, Grand_Jun@ti@n,pooeoodopoqqpeoOoneagooopoooone
L. 5. Gardner, Albuguerque 0060006000 08000000068605000600000500
Mo<Re.K1epper9 waShingtOH‘oooaooaoeoéo&oopoooooaodqoaoo&oooeo
A¢ H, Koschmann, Denver 9000000600603 0000DOBO0E0600CBGB00060S

Rp AoLa.u“l‘ence, KnOXVille ooao’o‘o’ﬂvaooojeoaoo‘o]a}poop»ac’-a'ﬂeoso»eoaooy

D04M$‘Lemm@n1 WQSHingt@n 0P000BG0600B605000000560000000000000
JG'DQ'L@Veg Laramie csscevccocecesecsooocassssoconosoosasoadssos
R. G« ?@t@rﬁem} Plant City 4600006006000 0600600006060608066068800
Ro-Jo-R@bertS, Salt Lake City_pgopoopsonoooﬂodoqqaoepoooqoood
Qq De,Singewaldﬂ Beltsville ospoqoooogdooogddcoooo;oooooooodo
Jo‘Fe<Smith Jrog DENVEr cocecooocsonenenceneonconccecos050600600
Ro'Wo.SW&QSOﬂ; Spokane 20600000008 06000000060086000000600000009
A&'Ee‘W@lSSEEbO?T, Sp@kaﬂe 90000000000 HEC000YD0000080606000600
Wo Po WilliamS, J@plln oooeoovooooooooooooaaoocoocooooooooooo

TEPCO Denver 0005009060006 0000DN000060P0000EEPBO00NOB0E60000GEE

:TEPCO, RPS, Washingt@m £0060006006060000508000600a000600060000

(Including master)

HOFPFFRRUWKRRFEORHFERHERHEREHPDPE P

gq\ﬂlb - P'P‘F’P‘F‘F‘F‘F‘F‘F‘F‘F‘F‘F‘F‘HI4|4!4IJFJ{;EJIQ



_5

AGE DETERMINATIONS OF THE SAN GABRIEL ANORTHOSITE MASSIF
- By George J o ‘Neuerburg and David ’Gottfried "

Lead alpha activ@ty measurements gn zircon from the néai‘ic: border
facies of the San Gabriel anorthosite maséif and from a granite pegmatite
intrusive into it.have yieldedfages of 955:m1111qﬁ years and 810 million
years, respectively. The ages were «d‘etermined in the Ge:@iqgitca,l‘ Burvey
lza,bgratories using the method described by Larsen et al. (1952) «

‘The zircon :E"mn.z ‘the border facies of the anorthosite massif comes
from the outer part of an ilménite deposit iﬁ a much 'alteréd norite in
.Sa.nd Canyon;, San Gabriel Meu.ntaihs, ‘Los Angeles County, Caiifg ‘The
alteration is thought to be d,euterie,, The reck is a granoblastic
aggregate of oligoelase, microcline, hornble_ndeé biotite, ilmenite, pyrite,
" zircon, apatite, and :ca_rbo‘naté in hig_hly variable proportions. The
anorthosite massif has been described by Higgs (in press)s .The zircon-
bearing granite pegmatite is intrusive into the bor,def fa,ci‘évs of the
' anorthosite massif in Pacoime Canyon, roughly 10 miles east of Sand -
Canyon. The pegmatite may be related to granodigrité intrusives in the
anorthosite in its eastern exposures i_,- This pegmg,tite- is briefly due‘scribéd'
by Neuerburg (in press). |

.The measurements on which these é,ges are based follow:

)

o/mg/hr FD Age (million years).
Ppu
Zircon - altered norite 18 T . 933

Zircon - pegmatite 50 7 810

The alpha activity of the zircon from the altered norite is the lowest

50 far obtained for zircons separated from igneous rocks,. This accords



with recent inyestigatiﬁns on.ﬁhe radioacfivity of zircons from the
rocks .of thefSouthern,Calierni& batholith. The zircons from the more
mafic rocks, such as the quartz diorites, are lower in alpha activity
than those separated from the granites. The alpha activity of zircons
from pegmatites £6llows no consistent trend.

Because of the low alpha activities and the slight lead content
of these zircons, small errors in measurements would produce appreciable
changes in the calculated ages., The data, however, are believed to be
sufficiently accurate so that the ages are correct within 10 percent of
the reported figures. These are minimum ages for the anorthosite and
pegmatite and demonstraté a pre-Cambrian age for yet &nother anorthosite
“massifo ‘Furthermore, the data provide a first agé determination on the
pre-Cretacecus crystalline rocks of ‘the San Gabriel MOuntéins and point
to the existence of pre-Cambrian rocks near the edge of the Continental-

Shelf.
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