U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

PALEOENVIRONMENTAL ANALYSIS OF LATEST QUATERNARY LEVEE DEPOSITS
OF MONTEREY FAN, CENTRAL CALIFORNIA CONTINENTAL MARGIN:
FORAMINIFERS AND POLLEN, CORE S3-15G.

by
Mary McGann1

OPEN-FILE REPORT 90-692

This report is preliminary and has not been reviewed for conformity with U.S.
Geological Survey editorial standards or with the North American Stratigraphic Code.
Any use of trade, product or firm names is for descriptive purposes only and does not
imply endorsement by the U.S. Government.

1U.S. Geological Survey
Menlo Park, California 94025

1980



G rrrrrrererrrsesscccger.geg ®I00 utr y3zdep Y3ITA

mm D R T .nw.ﬂ—v«.—n«m HQQUO ﬁu..mz COQ..HH‘AWEOU
ﬁv”““Oﬂ“ $x9ITUTWRIOF osyuoyjueq ”ﬂﬂﬂ«..ﬂeoum 0G """ Tttt .ﬂ.ﬂ"h.ﬂﬂaﬂ z838NTD epPOoR-O
ey3 Jo eduwvpunqe ebHejusdieg :9 eoanbra (3 250 *TUOT3IVIJUODUOD UVLTTIOg ejnrosqv
ET """ """ """ ""HGT-ES ©I0D FO SUOTIVIOOSS® Teunezy gp tctrrerereteriescseaet....rogzadsTq UITOd
ey3 Jo wexbeip I83ISNTO epouw-y :g exnbtg UOTSSNOSTQg
ﬁﬁ.........................................Um.nlﬂm wv.....................,.......................nn«Hn—nwm
ex0> uy y3zdep y3ya pe3zjord (Hxequexydy) G Tt ttteeseesaseeaeiiiaias . GUOTIRIISATTL
YUISPAYIVA VUTIPENBOYOIDOON HuyTyod Pp t ot trrrettetecesstsceiaieai....t0hy  3uSWIPOS
IU“U.MR vﬂu' IHNOH “0 o.ﬂuﬂ“ Uﬂ.ﬂﬂ.ﬂoo uv Q.H”U.mh vv..q......................-.............ﬂnﬂﬁﬂ (364
m.........................................Qm.ﬂlmw vv...............................ﬂHn:—OU OHGOMHQOﬁ
9x0D “0 hUO.ﬂOﬂu.ﬂ.ﬂ ﬂ‘“.ﬂ.ﬁﬂ“ﬂﬂuoo nﬂ .“so.mh ﬂ‘...-............-‘-.-....‘.........nanmﬁ-ﬁ GOHﬂOQ
L "ttrtrterscsssssesssssiissstriiigeragg BX0D  FO Ep -ttt s aINPRDOX uoygexedexg
©3¥s puw Pduos uwnwyuiw-uebixo ‘euyrdOowIeyly Ep st s s s es s sganped0oxg  Buyrdueg
jueurmxed o uorjzysod pur ‘SOSSRW IOIVA SPOY3ION
‘§0TOVFOTq TRIFTUIWRIOF OTuoYlUeY iz ®©exnbya i 4 2250 {-2 51 2171 FUNR d £ 5-T 1-FX1-1 3
R R R SRR R RILRY T-S &5 1 ov......................................h@OHOd&.ﬂd
90D —u.ﬂ.ﬂ Nou.uﬂoz No “ﬂa ﬂ«OdnﬂﬂUOqH uﬂ ausmﬂh Oﬂ....................-...................Uﬁﬂ“nﬂﬂm
:ﬂauﬁﬁ H“”Q‘Q.ﬂnﬂﬂuou “ﬂauouﬂ.ﬂdo On .......-......-.-.............-....-...ﬂo.ﬂuoﬂ—vouucH
Tex3uUed ;uﬁh MOH‘UCO’ Jo sxezjutwexoF ﬁ“dﬂ“@#ﬂgo GE "tTtrrtterterrssecercsacieciniies ettt a0RIEQY
3se3vT JOo SsysATeur TejuPWUOITAUSOC®TRJ i 3xeg uibrew TEYIVGUTIUOCO RVIUIOITTED TeIjued ‘urg LeI183UOK
WOXJ 0ouspTA®P TRIOITUTWRIOF puw uerrod :sejzvwyrooceyed
sexnbta JFo eIqel eujIew Ppuw TeiI3sexxel Axvuxelzend 3se3ze] PII  3aeg
6Z "'Cttttretrtretsecssisciciiii..i.i.pgays  gBOUBIDFOY
922 ..-......ﬂv‘“ﬂu ﬂQQQQ“ONON ﬂO.ﬂUQEQUﬂhM uﬁ vn.ﬂﬁﬁn@nmnm‘ QN T T T T T T v v e e e e ...ﬂcc.ﬂnﬂvﬂvﬂoo
ﬁNH ..--u.....-..oo.-..--..-.-.-ﬂ“.“.ﬂﬂ.ﬂ&‘“ou mNoo...,.......c......-.-c..o..-o...-.o-...ou.ﬂuh&
U*-kon“—u'n .au NO ﬂu.ﬂ#ﬂﬁ.uﬂﬁm uQ xdvﬂ‘m&‘ vN...............-...................‘..-&Odnuﬂﬂﬂum
.HNH .QGOMUQ‘M“UQGU ﬂ‘dU‘nwn gﬂa uF un.ﬂﬂd‘&‘ NN......‘.............................GO.MH’HOQGM.O
02T "'CCtrttrerreseecescesice s igpoygzeW 09486900 ON.........................vﬁﬂacuﬂd&ndﬂ edorsunog
pue uotrjexedexd epyrs Teotboroudred g ' -ttt eres e rgrghkIeUuy x83SNT) OPOW-O
eyl JFO 3§03 TROITISTILAS :9 xyvpueddy [>5 SIS B £ 7.9 4 L' o S -3 12,8 S TR -3 - 1+) Tt
LIT """ttt 9gT-¢€8 ©300 uy sydxowoudred UOTSSNOSTQ
30 ﬂo.m“’n.ﬂ“uﬂ.ﬂv ‘xr.ﬂnaﬂnﬂ.ﬂn«ﬂu“’o - *ducom“‘ .ﬂd ............................................n“.ﬂn—ﬂﬂwm
QI *ttrrrrerterecestsiieeniititit e o6 920D QT " " rttrtrteresscssateiiiiiec.. QUOT3RIISNTTIL
Ul SIVFTUTWRIOF OjuoyzuUeq peztatxid 'R SR I I IR AR AU IIRICIUICICIRIR IR Y274 Juewipes
JO UOTINQTIISTP PATIRITIURND :p xypueddy [ R I R I A R R -8 T+ oyl
goT "ttt R R Y 515 £ 1 ] 9X02 6 TCCCTCTrrttercreserccssct gaINPRDOX GOAH“.NQ&G.H&
uy soyoeds TeILJTUIWRIOF OFuoyjueq 6 " rrtrrreresceesere e ‘‘@anpedoxg buyrduweg
30 UOTINQIIISTP OaTIRITIUEND tg xypueddy . EPOYION
ZOT " Tttrrrrcrrcsessacsccctetsriagay eouLIv IO w;......................................hOOHOAU.ﬂA
Ieuney TeIVFTUTWRIOF Ojuoylzuey :z xypueddy G "trtrrrrrrecersssste e AydeabouweoQ
A R R R e R R R AT o1 5 & ] 3o m........................................Ddduuﬁm
do.mvﬁdkundv ®x00 peTte3leg i1 u«dﬁdd&@‘ LI IR -2 T -2 L X T2 b
n‘U*UGQ&&‘ R R I I I I IR T2 17 1= 00
uybxew TejuUEUT3IUOD wWFUXOFTTED
16 "ttt e s e sgudzowoudTeg Teajued ‘uejy KeI83UOW FO SIBFTUTWRIOF Aaxvuzejend
Z9 Tt ttrtrrrretrccecere s cgBZTUTWRIOS ODTUOYJUGY . 3se3ey 3o sysiyeue TR3IUBWUOITAUBOGTRI T 3JIvg
I R e L
LG "t e et e e - pe3T) seduezBFeY PR R T T T
GG Tt terreteeetetecesicaiaiacataataie s QUOTENRTOUOD B R R T T T L S 2"
GG "ttt essceessaiieeaaiecaeeeaeegnIo0RY
BUTIRKY PUR TRIUBUTIUCD JO UOFIRTOIIOD ‘oN ©obeg

(PONUT3UOD) UOTSSNOSTQ

‘ON ®beg TIUTIUST FT BIqEL



ZG 't rrtrrrcrrrscscistineToES BX0D 3O Aﬂl.ﬂv S9UOZ

ueTTod ©9AaTz ©OY3 utyltA (eejysodwoo suyds

-ybyy puw ‘poompex ‘ywo ‘esurd) sedXy ueytod
xofem znOZ ®Y3 ZO eOURPUNQR BATIVTOY g eTqel

LYy *°*° """ - "9gI~-£8 ©200 uy LBoroy3zyr pue dnoxb

I938nTO Opow- ‘uoyjzexjueducd uerrod ejznrosqe
‘szequmu T¥s$0z ‘ybiea Juewypes Lxq i eTqelr

G " """ "HGI-£8 ©300 o sysiATwvuw IV3SN[O BVpPOW-P
eYy3 UF pPexXITTIn sexods puw ueIroad IT eTqel

ugbxewm
Te3VOUTIUOD WIUIOFFTED TeIjued ‘ued XVIV3U0 wWOXZ
VOUGPTA® TRIVFTUTWeRIO puw ustrod :s9ojemyTooeTRed

euUTIVW PUR TeFIIsexIIe3 Kxvureszend 3sejeT I 3aeg

LT """ " °"*"°"HGI-€8 ©x00 ufl sOIOoeds TVIVFTUTWRIOZ
oyuogilueq pezIT3ITIAd ATuowwod ®Y3 3FO SOTOVIOTq
pexxegexd puv sejouenbexy vaTjerTey :g erqel
Tz ttrrrerestecrictiigel €8 9100 UT SIVFTUTWRIOR
oyuogjzueq pederdsTp PpO3eTOO0SsE JO VOuvpuUNqw
Kouenbexzy uy obuex puw Aboroyzyy etdwes L eTqel
AR R R R T e T v
snotasxd UT POILAODST SIVFTUTWERIOF OTFuUOYIULq
peoerdsTp 3O eouvpunqe ebvivay 19 °Iqelr
L ""ttttrtetetrsetesiiiisiisiiccctaiiger o8 920D
Fo serdwes pues OFITPFGIN] OY3 UF sSVUNRF
TeIVZTUTWRIOF OFUOY3Ueq ©Y3 3O SOFOVFOTq
jueTvasxd puw xopuy X3ysieatp eydre zeystak
‘ebe ‘sefousnbexazy sejoeds eagjerey i6 oTqel
P cccttectrtrestesseseseesiiiesiettouggo OTFFORd
UI938We VY3 UT SIVFTUTWRIOF Ojuoyjueq
UIOPOW JO UOTINQTXISTP Ofajemiqieg iy erqel
R R Y T BT
8100 uy uoyinTossTp pue ‘ABoroy3zyr ‘dnoxb
opow-P ‘sorlex TISSOF ‘sioqunu TISSOJ i erqel
R R R T e T R T LT
uy senTwa xepuy L3ysxeatp weydre IOYSTJI
PU® ‘SI9FFUTWRIOF OFuoyjzueq pexyjlTaid
pue peserdstp 3o Aouenbexy eajjerex
‘sxeoqumu  TTSS0F ‘JybStrem 3Juewmipes XLxg iz erqel

QL "rrrtrrrtrtessessesseececiiiiiiiitiger oo 9200
3o sysiieuv I938NYO Y3} UF PeITTTIN
seotoeds TeIezTUIWRIOZ OFUOYIUSY T erqel

utbavw TYIUBUTJUOD VTUIOFFTCD
Tex3U90 ‘uwy XLeIWjUON FO SIOFFUTWERIOF Lxvuxeend
3803w JO s8TsATeur TYIUSWUOITAUSORTRI 11 3aeg

soTqel JFO eIqer

GG rrttttrritiissiisssiiiiiiessiieesigoi g 820D
30 seorduws pnw eyy uy yjdep YA pezzord
SIezZTuIWRIOF OFuolyueld puw suvjIvTOTPRX

3o Aouenbexz eayjeTnNUND puw ‘SIVFFUTWRIOF
oyuoayuerd puew ojuoyjueq o LAouenbexy
SATIRTAWND ‘IOQUAU TRIVF TUTWRIOH :Z1 exnbyg

‘oN ebeg

pGg - °ctcc**°*°°9300 YsIVW SVOURIL SVT ©Op wunbeg
Pu® ‘£ad-08-TA ©I00 IVATH URISSNY OIOYSFFO
‘DGT-ES ©300 urg LSIVJUOR WOI3 SPIODOI
TeunegoxoTW puw uerrod FO UVOFIVTOIXOD :1T oxnbya
Gttt ercccreesiiger eg 9300 U yadep Yy3ya
pe3jord wuerrod TWUTI 3o ebSexwexg :0r exunbya

QG *trrrrrrrerrecetcesiacs ittt igeT cl 8200 WY
sordues zZ¢ 3o uwexbeyip I03SNTD epowW-YP :6 oxnbya

6y """ "t 9gT-g€8 ®x0d uy yizdep uy3iyh pe3zord
UOF3eIjUeIUod ueyrod ejnyosqy :g eanbya

Qv.-oc.--‘-ooocoo-oucnoaﬂu'u hﬂﬂ hououdoz 'Nﬁ” uo
suyseq ObSruTeIP purw sebuex UTEIUNOKN :L ®anbig
Lyttt 9gT-€8 9300 uy yjzdep yYITK pejjord

sedX3 xoutw ey3 Io0z wexbeyp uerToad 9 eanbia
9y -ttt 9GT-g§ ©x00 uy y3idep y3iya pe3lzord

sedX3 xofew ®Y3 x03 uwexbeyp ueIICad :g exnbyg
G - Trrerretrereeresestiactececasatass.geT g

ex00 uy y3dep y3zya pe3zord (Bxequexysx)
TUIBPAYITE TUTIPUNDSYSTBOSR Bupriod
-3qb§x puw -33O0T FO OF3zex DBUTTFOD tp ®xnbyg
P R R L P T 222 )
UT SUOTINQTIISTP ©0I3 UIOPON g eanbyg
IV °°"OSTI-€S 9300 Jo ALOTOYIFT POITILIOUVL) 'z eanbyg
P R R Ry P e
9309 uwg Avxejuol zo devw uvoF3zEWDOT i1 exnbBig
uybaeuw
Te3UBUTIUOD VFUIOFTTVD TRIUSD ‘uvg XLOIOJUOKR woxZ
90UBPTA® TRIVFTUTWRXOF Ppue ueryod :sejvwyTooeTed
SUTITW puw TeRIIISexxe]l Lxvuxejzend 3Iseze] XTI 3xeg

P R R R -0 e
9109 uwj AVIVJUOK O SIVONJITISUOCD Twuney

x03 wajzoeds LAevx-x eagsiedstp LAbBHxouz 12T exubia
QZ rrrrrrreetrastesecasasecaet e igeT g @I0D UF
y3dep 43ta pe3zjord sIezyuTWRIOF OIUOYIUSQ

pozt3Txid o edsuwvpunqe ebvjueoczeg 1T eanbia
CZ Tttt resssestigeTES BI0D  FO setduss
pam eyl xo03 ©x00 uy yidep yiya peizzoerd
s19zjUTWRIOF OFuolyuerd puvw SURFIRTOYPEX
L 30 4&ouenbexz eAfjvTnUND pPuUE ‘SIVFTUTWEIOF
oyuozxuetd purw Ojuoyzueq Fo Aouenbexy

®AT3ETNWND ‘IOQWNU TRIOFFUTWRIOL 0T ®©anbyg
LY R I L B L L)
30 seobwIquessw TRIVIFUTWRIOF OIUOYIuOq

oYy zo xepuy XL3ysxeatp weydre Ieyusya t¢ oanbya

ZZz trcttct e pgr-gs 9300 ut y3dep 4yiya pezjord

Toqunu TevIBZFTUTWEIOF OFuozyueTd puew ‘Iequnu
TeI0F FUTWEIOF OTUOYIUSQ ‘SIVFTUTWRIOF

oyuoqjueq peowydsyp 3o Louenbexg g oxnbyd
G " rrertereteetecesesescecttategor_ o 9I0D WY
sordues gz Fo weaberp Ie3EnTO epow-d 1L exnbyrg

‘oN e©beg



®eYy3 3FO s3juswuoxraue Teuorjrsodep ALxvuxejzend oYz 3jo
sbutpeeocoxg ‘‘spe ‘"3 ' ‘e1bur puw ‘"5 'y ‘serbnog
‘ta I ‘uxnqrod ‘"H A 4 ‘eunog ‘d R ‘PToTd
uUT ‘sSuej ®8uUTIIRWQNS RBIUIOFTITRD JFo suxezzed y3zmoxb
Kxrvuxejend ‘0861 ‘4 ‘9 ‘SseH pue ‘Y ‘M ‘AIRWION

‘66

-g6 °'d ‘p-z "OU ‘g A ‘$I93387 OBUTIVRW-089H iSTeART

. wes bugbueyo puw KLbBojoydxow wuyrseq &L&q Toxjzuod

‘uxegzjed y3zmoxo rued KAOIOIJUOW  ‘PBET ‘3eva ‘OPTTM
pue ‘*¥ 3 ‘@seyd ‘°"x ‘D ‘Teydwwmwing ‘¥ M ‘AIRWION

"LY9-629 ‘d ‘gg 'a ‘Aborojusumtpes
IRTUIOFTT®D Te®I3Ued ‘uvd A8IJUON ‘OPTTS euTIRTWANS
ans ‘ggeT ‘'I¥ D ‘ISyYdRW3INH Ppu® ‘‘Y ‘M ‘YIPWION
‘G6TZ-0LTZ 'd ‘IT rou ‘pg "a ‘urjerIng
s3s1boT0e9 wWneJoxI3egd 3JFO UOTIRIOOSSY URDTIOWY isuwy
ves-doeep uo suxejzjzed y3moxn ‘0L6T ‘*a ‘M ‘YaewION
'd 6L ‘£69-88
jxodey o173 uedo Aeaxng TeotbHoyoen °‘s°'n rugbrew
T®3UQUTIUOD BFUXOFTI®D TeIju®d ‘uvg Aexejuon woxg
9GT-€S ©x02 uo wu3ep oOtborojueuwrpes pue (uerred puw
SIOFTUTWRIOF) TTSSO0FOXIDTW W@VAaTIRITIUEND ‘8861 ‘
‘9L d ‘Aydeabrivals euedoenN
O¥FToRd UuO S§0I1HUOD TRUOCTIRUIGIUTI YIINOI ‘OWNTOA
3oRIISqY HEGE 1-13] urbIew T[RJUGUTIUOCD VIUIOFTTIED
I®x3Ued ‘SUOCTIVTIRA obeTquesse TeIOITUTWRIOZ
zo3emn-doep puwe -eo®FINS Kxeuzegzend 3se3ey 3o
K3teuoxyouksy ‘L86T ‘¥ ‘D ‘zeuunxg pue ‘AI1eN ‘Uuv9on
*GZET 'd ‘pp "ou ‘g9 ‘A ‘uotun Tewoysiydosn uwoyIOWY
‘sox :['sqe] uvellod puR SIVITUTWRIOF IRTUIOFTIRD
TeI3U8d Fo sejrvwyyooeed IeJIISOIXO] puw
outazew ALxeuxejend 3Ise3el 3FO UOTIVIOIIOD ‘LBET
"689-889 'd ‘9
‘ou ‘gl A ‘mwoyxewy Fo 4Ljeydogs Twotboroesn ‘Burjzeey
TeNUUY Y366 ‘suvxboxgd Yitm sS3O0vIISqVY [ sqe)
uibavw T[YIUGUTIUCD RBTUIOIFTIRD TeI3UED ‘uvd KAOIVJUOKN
30 s3usuwipes Kavuxegzend 3Ise3eY uy SO3TPTqINGg
seydoejoyq-ordrytnuw pue -87bBbutrs ‘9867 ‘AI®RH ‘UURHON
‘PET-TIET
d ‘91 -a ‘Kbotoen 19UO0Z OTWOUODY SATSNTOXT SOOIV
pe3Tun uxejsem ey3z 3o Aydexboysdyg ‘886 T ‘
‘000°00S:T ©T®OS
‘*d ZGT ‘Z6LI-I SOTIVE SUOTILDHIISPAUI SNOPURTTOOISTH
Keaang Teorbotroen ‘s°'n 1803wl § Pe3tTuUn
snouTwI®3uo0Dd uIe3SeM ‘euoy ojwouody PATSNTOXT
®y3 3JFO SBIIV ‘9867 ‘II®IS OFITIUOIOS ¥ NVIS-2Z3II
'606-66y 'd ‘py ‘ou ‘g ‘a ‘Kboyoxjzeq
Kxejuewipes 3FO Teuanop {RTUIOFTT®D T[®IJUed ‘ueg
vos-deep KeaxejuoW ey3 uo sessed0xd Truoy3zTsodep
e3TPTIqINy 03 suotvjeorTduy otydexbyywazsorqg

‘G861 ‘Y ‘M ‘YIVWION puUwe ‘Y ) ‘xeuunxg
rKbotojuocetwdoadty ‘uybxew (®P3UOUTIUOD

RTUIOFTT®D Tex3ued 30 seouenbes @3TPTgINGg

ut Aydeaby3zezzsorq IeIeITUTWRIOZ oyuo3zyuetd

®AT3e3T3URND Kaivuzejzend ejerq ‘ssexd uy ‘

‘6gz-gzz 'd ‘zr 'a ‘AborojuoceredoadTR

PUTICR :uTHaIPW T[eIUBUTIUOD eTUIOFTIRD TeIjued ‘ueg
Kex03U0)y JO ©8OABY OUDPDOISTOBTd ©3®T 8yl woxy ordwexs
uw :seouenbes oyberedrwey uy Spnw 83TPIQIN3 JO
uoy3doe3zep iedotborojuceredoxdru pue Tedrboyojuswyrpes
‘L86T R A ‘W ‘xe33eqpeT puw ‘Y o) ‘zeuunag
SEONIYTITL

‘RUNRI TRIDITUTWRIOF URY
KRexejuoly oy3z o3 oet1qedrrdde s3deouod Teoyborodeocered
pue sof3ewe3sds eyy buxturzyex uy €3I0330
xTeY3 S® TTOM S® 3330d8X STY3I JO SMBTABX Tnzyexed
xyeY3 03 (°§'9°S'nN Oyl 3Jo Y3joq) ouaslzuUINy erneg
pu®e TT®bno@on uT3ISTIY ©bpoeTMOuUlDER ©3 ©IYT OST® PTNOM I
‘3oefoxd ey3z 3noybnoxyiz xo3usw 3o ©TOX Y3 DHUTTTIITINI
Aiqe 03 @e33o0T1xIRYyDd enp ©3x® SAURY3 IWINOTIaRG
ruorzdyiIaosep @100 @8yl uTt burpre Ayreor3isersnayiue 303
(TddTs8TESTH uxey3nos 3 o A3ysIearun) 3IPuunIg ©330TIRYD
pue ('s'9's'n) I9Yyovwing RUY3ISTIYD puw ‘Kpn3s
03 ©OTqeITRAR 9GI-E€S @100 bDuyyew zx03 AKeaxng Tedybotoen
‘' 9Y3 JO AIVWION WRITTIM AURYI O3 OYTT pInoa I

"961
-g8 ©300 3o ‘Ateagioedsex ‘Aboroudrted pue SIBIFTUTWEIOF
buyssnosyp ‘s3xed om3 ur pejuesexd sT 3T ‘9861

uy Aereyxeg ‘evyuxozyTed 3Fo AK3jysaearun eyz 3e pejzerdwod
I SISOyl §,I83S®W ©OY3 FO UOTSIOA POSUBPUOD ‘peITpPe
Kt3ybyts ® syt o173 uedo sty ‘Keyrea uey Kexejuopn
8Yy3 JO ©VABT UIB3ISOM 8Y3 JO 3ISBID BY3 IROU POIVAODIDX
(961~€S) 8x00 ©7buts e 3JFo s3ysodep AURQIVAO uUej
eutxewqns puw OoOtbetedywey eyy woxzy w3iwep OrbotrojuswIpes
pue Tyssojoadtu 3Juesexd o3 3xodex syyz Jo esodand
oyy sT 31 "(886T ‘LB6T ‘IPUUNIE PU® UURHIW ‘L86T
‘9861 ‘UuRHORN 'e861 ‘YIRWION PU® Jeuunag !ssoad
uT ‘L86T ‘xe3jeqpent puw asuunxg) uey Keoxejuow 3o
Spuexyz orborojzuswurpes pue Tedorboroudied ‘TexszTUTWRIOF
oy3y uo UOTIRWIOFUY ®T33TT sT exeyy ‘ejep
STyl ©3 3ex (8861 ‘Ioydoewiny Ppue YIRWION ‘88671
‘9861 ‘JFeI§ OTITIUSTOS P8 ULDS-Z3IT ‘P861 ‘Sa8Ylo puw
YXIQWION ‘0861 ‘Sse8H pue YxewxoN) s3rtsodep IT3ITPTIQIN
ves-deep essyy Jo suxe3zjed y3zmoab pue sess®o0xd
Teuorytsodep burjyebriseaur 3oeloxd buyobuo uw
3O. . sndoo3j ey3 uedq sey uwy Ieyndriaed STY3 ‘eTUIOITTED
TeI3ue®d 3F3JO pe3jedonq (0861 ‘ssof PU®R  YIRWION
‘0OL6T ‘YIRWION) suofued @eutrxePWQNS ©IOW IO BUO JFO
eseq ©Y3 3I® TRYILlew 3Juexand A3rprqany 3o uor3ysodep
ey3y woxy buyx3zTnsex ue®8o0 OTrFTORg 3seeyjIou ey3
UY SURJ BUTIVWQNS TeIVBA®S FO dUO sY uwg KLeixejuon

NOILONQOYLNI



*g31sodep
OTITPTqaINy JIO/PUR §3§63 [RIOFTUTWRIOF UTYITM SJUBWTIPESR
YotTI-uoqIvd FO Tetang pidex £Lq peonpoxd sjuewWuUOITAUS
pejetdep-uabixo us sINOD0 UOT3IRWIOF e3tx&kd
Trvuot3yisodep-3sogq *sys3dep axe3es pejeuebixo-Tres 3¢ 30
euoz wnwiuiw-uebixo ey3 uTY3TM INnod0 KXew uoTIVITRITILL
‘PoO3OeFIR UL3IFO 3JFowW B3W ‘gase3 e3jwxogaed Lfeuts
Aq POZTILVIORIVYD ©BS8O0Y3 IO 'SIUSWUOITAUS UeHLxOo-moT
03 DOTWepuU? SIGFTUTWRIOF * OFuUOYjuUeH ‘s3rsodep wes-deep
eseysy ut SWO3IVIP pue SURIIRTOTPRI ‘SI9FTUTWRIOF
Jo sITOYS® [ 2% ug K13uenbexy 8IN2D0 e3txka
*SURTIVTOTIPRI PUR SIVFTUTWERIOF OFBoYjueq
3o suoyzxodoad earzetex ybiy pue sesTnd UOTINTOSSTP
Aq poezyzezowreys exe sporxed waeM *SIOFTUTWRIOF
otuozyueTd Aq pejeUTWOP wun® ¥ PUR UOCTINTOSSTP TRWTUTW
Kq poeysinburyeTp exe SpoTxed OTFIPWITD TRUOTITSURIY
T000 puw IeIoRID ‘sefeTquesse TRURVFOIDTW  BYY
Fo axe3dwvaeyd eyl bDuroueniyuy Ar3vexd ‘sygsodep pnm
1o ur O1I940 8T uoT3vATesaxd e3VUOQIVD WNTOTRD
*SpuURS OTITPTAIN] Oyl uey3 obelquwesse TeIeFTUTWRIOF
1edyzweq IemoTl @gIGATP Pu® juvpunge sseT v &q
POZTIOIORIVYD ©I® pPUR ‘SIUGWTIPES POXTW PuUR OTITPIIINI
‘oybetedimey 3o pesodwod exw spnw oyl ‘3sRvI3UOD
ug ‘e31® uor3tsodep TeulF Yy 3¢ wvuney Jejvm-deep
otwepu® eys3 o3 setoeds IVIVM-MOTTRYS pooeTdsIp ey
3o uoTITPPE [:3- ¥ woxy BurjzInsex ‘A3TsIeaTp Twuney
pue eduwvpunqe Texezruiwezxoy uybyy Kq pPezZTIRlODRVIVYD
exw Koyl "seuoz Tediyq3zeq eIppIwW zeddn
©3 FTeus oYl ut e3vuibTIo SpuRs OIJITPTGINI ey
‘UOTINTOSSTP JO €3063F0 VY3
PU®  ‘SUOCTITPUOCD OTIVWETO Butbuevyo o3 wuoyzjzezdepw Twuney

‘edoanos jJuswyipes Hugydveryex gdnoab o3uz pesexedes
CEL-TY setdues ey3 ‘ggsdTeue Jezenyo HBuysn
re3180dep

YURQIBAO URJ sutzewqns puw oOtberediwey tTeot1diy
9Y3 USSM30q SUOTIVIIRA TIFSOJOIOTW OUTWIBIEP 03 LKerfea
uey KexejuoN OY3 JO ©S0AST UISISOM OY3 WOIF Ppe3deTes
oxom seoTdues exod LA3tawvxn '8 3UGWIPOS oT3ITPTqINg
puw orbewtediwoey Bujyutrejzuod RTUIOFFI¥WD Tex3ued
330 3tsodep vwes-deep euebooN ¥ ST uwg XKOIOJUON

TerITqY

utbrew TeUOUTIUOD VTUIOITIED TwIZUSD
‘ueg XKexejUON JFO SIGFTUTWEIOF
Laeuszezend 3sejer Jo sSIFATeur TejUSBmWUOITAUBORTRJ
‘I 3aeg

-10Z d 'y unysoduks JLydeaboeboered

‘uof3loeg OFFFOoRd ‘SISTHOTRIBUTW puw

OTwWouodyx 3FO

Kjetoosg

‘setTebuy

sog

R &4

ISWODY OTFIOR4

s3stbortojuoeTwd
138v00 DOTFyoRd



snonbyjuod &T pue uey 8yl Jo 3sebxeyr ey sT Aeyrea
uez KexejuolN OY3 30 99ABT uxelI8OM OYL “(p86T ‘sS3eYylo0
Pu® YIewzoON !9L61 ‘YIPWION Ppuw S$SOH ‘q0L6T  ‘®0L6T
‘YxewxoN) 3suewmdoreasp 8oae] eaTsuslxe Aq peziIezORIV|D
oxw sfeTTeA uUey uoTsUBDSY pue ABIVIUOW ®Y3 YIOHE

*(p86T ‘sxeg3o puw YxewxoN) uolue)

Kexejuon ST sueboaN e3eT ®Y3 Uy uwvg XL8aI®j3UOR
x03 s3jusuipes Fo edxnos Lxewtxd egy3z ‘Arjusenbesuo)
‘(qoLst ‘ROL6T ‘YxewIoN) Keyrea uey AKAexejuol eq3

3o Kaeanqrxyz DurbBuey e ojzur LeTTvsa UeF UOTSUBISY OY3
3o uoysoxe 3uenbesqns pue ‘KAeTTeA URI UOFSUSOSY O3
3o pue xemoT ©Y3z 3o Apextd ‘Aerrea uey 3sed AeIej3uol
eg3 3O 3Juswuopueqe 8g3 UT DHUTITOSEI UOFSISATP Touueqo
pebe-ouedo3syerTa e3ey e1qeqoxd 30 354 -1+ syIRW
x933eT oYl (9961 ‘paxedeys) xepuvew Touueyd 33dniqe ue
pue (6L6T ‘sxeyno pue sgoyH) dunys pebe-sausdOTOH
e Kq peztxezowaeqo ST KLeTTea uey AL9I93UON oYL

*(086T ‘$I9Y30 pUR YIVWION
{0861 ‘SSOH PUR AIVWION) Toa®] ees ut sebueyd ej3ydsep

9AT30® utewex 03 37 bHurrqUus ‘3Toys Te3U8VIJIUOD
X3 3uUe [3-§-1 g3o098suUvRIy KeTTwea uey KXexzejuon
943 ‘3SvIjUOO UY *1ea®T ®wes o spue3s ybyy bujanp
®Ay3oeut oq ©03 3ybnoyy 81 KLerrea uweg UOFSUBOSY oy3
‘edoTs eddn 8Y3 UO sSpwey 3T VSNROOQ ‘IVAGMOH *(ve6T
‘83109430 puUR YIVWION {0861 ‘gsoy Pue AIVWION)
ueg 8y3 ©03 3xodsuexy 3JuswIpes IOF 3JTAPUOD UIRW
oYy sen AeTTeA URI UOTSUBOSY 8yl ‘ATTeI3TUl ‘pewey
ueg AKAezejzuony 3Fo swezsds Lerrea-uez xofew oYz yorIym

3e ®37e8 Texeueb oYy st uogbex Aeg KLexejuol oYL

(0861 ‘ss®H Ppue XIxewioN) swejlsds uocluvd Om3 3817y Y3
ybnoaya pereuuevyd u8eq 8AeY O3 szeadde ueg ALexejzuon
03 sjusuipes 3O Arddas 13sejeexdb eyl *(9L6T ‘dNIeWION
Pue s88H) Ing-uojburjxed-eIOONT puUR UOTSUSDBY ‘Kexejuol
:swe3ysds uolued ouTxewqns 3IDuT3ISTP eexy3z &q 37 o3
peleuungy S3UBWTIPES 3JIFTIP TeI033TT 3FO pestidwod 8T uey

oYy, "(y86T ‘sI9Y30 pue YXIRWION) ®RTUIOFFT®RD 330
butAy uezy sutxRwqns 3sebier e8y3z 3T DHurxew ‘I00T3 ueddO
30 Z8X 000°VY sessedwodue 3tsodep 933TPTIqINg
vos-deep STYL (0861 ‘SS9H Pue AIRVWION

‘{1 oxnbtg) ©doTs Te3USUTIUOD RBIUIOFTTCD TeIxjued ey3
Jo eseq ®Yy3 wWOXI WY (0f UeY3 eI0w spuejxe 3eyy yjmoxb
uey BAT3IOR JO e8xe ue ST uey AsxejuonW ‘Arjuesexg

Buyjzjes
*(S86T
‘Sx0Yy30 puw SUTITIOK !pg6T ‘®I83NODIVA) INE 3JUTOZ 3IIO
euoz wawfutw-vebixo eyy woxj uexely seTdues 8300
K3taexb pue xoq pue ‘(IL6T ‘UTIOR ‘eggeT ‘Apueg) Keg

098 TouURIg URS FFO pOIvAcDex seTdues 8x0D pue eoRIaING
pexejjeds ‘(ssoxd uy ‘pgeT ‘€861 ‘SIVYJO PpuUe IBUPIRYH)
IVATY UeTSSNY @Yl FFOo peutrelzqo soeTdues 83002 pue

oowzans KAq peptaocxd ueeq Sey eIUIOFTIeD TeIJUSD 330
SI9FTUTWRIOF JI93emn-deep UOC UOTIVRWIOIFUT OTQeNTeA
*(GE6T) UTIIPW puew uewysn
pue (Z€6T ‘TE6T ‘0E6T) UTITeWw Aq pejebyiseaur sea
Aveg ZKoexejuol UT ®vIBUSDH TRISITUTWEIOIF OIUOYIUSQ IS
~ROTTeqS BATT Moz e 30 UOTINQTIISTP Oyl ‘uocy3lIppe
ul *(0P6T ‘YOOTTINOOW Ppue I8YOTTe] ‘0G6T ‘8Y6T  ‘ZY6T
‘OV6T  ‘6E6T ‘UOOTTRNIOOW Ppuwe uewygsn)) suoy3Tpedxy
OTFTOed YODODURH ueTTY ©Y3z pue (LI6T ‘ST6T ‘PI6T ‘ecl6T
‘TTI6T ‘0T6T ‘ueuysn)) TTOITVYIV Iowesls S8TIo|syTd
‘s'n 8q3 iq soTpnis TeuoTINQTIISTIP TeISFTUTWRIOZ
oTuoyzueq ue8d0Q ofFTOoRd satsueagqexdwoo qyITA
uot3ounfuoo ur oepew s3zodex Teuney Otpexods Lrxee oy3
exw pepnrouyx rsx93ems AKAeq IemoTTRYS ®Y3 JFO eRUARFOIDTW
oYy uo Ayrjavuyxd pesndooy weaey setpnis ‘Aeg Lexejuon
ux ‘pejusWNDOpP TIOM ueeq jou sey RTUIOITTRD
TeIFUOD JFIO SIVFTUTWRIOIF FO UOCTINQIXIISTP oYyl
*Kxeuzejend) 3se3zel oYy Huyaxnp S8T24AD UOTINTOSBIP
93vuOqIed wnyoTed Ted0T uIedSIP o3 sSuURTIRTOTPRI

pPuUR SI9ITUTWRIOF sosn pue ‘e31xAd oTuebTyane
JO UOIINQIIISTP ©Y3 sjuswndop ‘seuney pedeldsIp oYy
JO ©0INOS ©VY3 SOTFTIUSPT ‘s3tsodep OT3TPIQING pue
oyberedtwey ey3 Jo seberquWesse T[eIBFTUTWRIOI OFuUOYlUeq
89yl usvmleq soyYsInbuIISTP 3T ‘ueg KoxejuoRr 3o
S3U8N3TISUOD TeoT60TO3UBWITPES pue Teuney 8Y3l USOASq
dyysuorierex [ 1i-9 93ebT3seauTy 03 SONUT3UO0D Kpunas
juasexd eyg *s371s0dep vees-deep uT ‘seqny wiom pue

sBUFTTIIUT 3893 TTSSO0JOIDTW se UBLS 3oyl buypandour
“e31xAkd otuebiyzne 30 UOTINQEIIISTP ey 3 ezhTeue
03 ©8I00 ueg Kexejuon I8Yjoue PpPezITITIN (ZL6T)
sbb1x9 pue uTeH ‘8eT3TPTqany Aq pe3joezze suoybex urx
wAydexbouveso-oaTed x0 Aydexbrieazsorq uorINTOSVI
-qb31q, ute3qo 03 Axessedsu sem spnw ojFberediwey
pue OT3TPTqanl BSuyysrnburlsyp 3Ieyl pepayducd osTwe
Keyg ‘Bur3zxos Oyrnexpdiy jJo PDUBPTA® BTQRIDPTSUOD
pesoys seuney peoerdsyp ey3 3Iey3l peuTwIelep ‘uvy
¥yl U0 £8J0D 8VIYJ WOoIF uexe3 sedouenbes OF3TPIqIN] 3O
sebeTquesse Teunezy ayy butzebT3yseauTr ‘(G861) NIRWION
pue Jeuunxg Ppue (G86T) 3I\338qPeT PUE® IJTBUUNIY ‘ued
KexojuoR Fo spueaxl JuswIpes pue Teuney bBurjerexxzod
®93®p ©03 UOTIVWIOIUT ©OT3I3FT Ueeq sey 8IeylL

*(pg61 ‘SI8Y30 puUR AIRWION
‘08671 ‘S$89H pue AIeWION) s3fsodep OT3TPTqany
ves-deep esoyly 30 sux®jzjzed y3zmoaxb pue seggeooxd
TeuotT3Tsodep butjebyiseaus 3oefoxd butobuo ue
30 sndozy @y3 ueeq sey ue xeTndTjxed STY3l ‘eYUIOFTTRD

TeI3Ued FFO pO3edon ‘(0861 ‘ssoyg pue AIRWION !RQL6T
‘YIewION) suoXued sutTIRWQNE OJIO0W IO 8uo 3Jo eseq
8g3} 3e Tetxejew 3Juexand A3rpiqany 3Fo uojjysodep eyl
wox3 BUTITNSHI UREDO OIFIORd 3ISLIYIIOU 8Y3j uy suwy
suyIewWqns TexoA®s 3o euo sY uvwg AKexejuon

aoTIoNpoIIuY



pue ‘A3turres pue oexnjeredwe; moy Aq PpezyIelzvIeYd ¥
‘ex03030Y3 ‘puw sI93WAN oyj3oaeqns 30 pesodwod $¥ 3II
*(6L6T ‘XAOYOFH) FTOUS Tejueuijzuod 8yl I9a0 w (0Z zoddn
eYy3 ©3 PpPe3dTIIeer S puw oxkb D§3FoRd YIAION oY} 3O
quWIl UVISISEe OY3 SOINIFISUOD SsRW IJVJIwA TRIOIFINE FIYL
‘3UeIIN) WIUIOFTTED HPUTMOTF~PIEAYINOCS ©OY3 ST we3sis
UBIIND RWTUIOFFIRD ©YJ UF 3JUSIIND JURUTWOP oYy

* (0861 ‘oTbul !z eanbra)
$030e3O0Tq T[RIGFFUTWRIOF OFuoYlzueq eyl YITA POIVRTIIOD

oq Kew YoTyms STRAIOIUT ofaxyewdiygieq geTnoy3aed
uy uybrew TwueuTIUOD eY3 YITA 2IOVIUOD UT BwoOd Koya
‘uzny ul *got3zedoxd TeOotwWeYd purw TwoTsdyd enbyiun

Ifeyy 3O 3ITNSEX v se, Iegjzouer suo o3 dyYsuogierex
U POTFTIVIIS OIVW SESSFTW IeWA esey3z 3JO TTVY *(zZreT
‘830430 pue dnapaeas) aejem deeq o137oed DBuyjzrugbixo

-0f302®3uUY eY3 ST sessew I93va esey3 Buikraepun "ROTd
paenetogd deeq oyl puw ‘auexanoIepuUn RIUIOFTTRD oYy
‘3uezan)d RVWIUIOFTITRD ©eY3z sepnidug we3sis SIYYL *{ve6t
‘gzeyzo pue uosduyg) we38kg juexan)d CIUXOFTTRD
oyl 03 ©9TqeubIssV ©VIV SLSSRW JOIVA  IGMOTTRYS oY
‘eTUXOFTTED Twajued 33O *(086T ‘®TBur) uotbex eyl

3O seojIvpuUnOg SSeW ELELTY eyl €300TF0x seobeTquoesse
[eI0FTUTWERIOF IDUTISTP JFO UOTINQIIISIP OYJL

Aydexbouesd

*(M.ZS°0Z,£ZT ‘N.EG E€Z,9€) 3nxD w3Iuvg
3o asemyznos wy GgI Arezvwixoxdde ‘m Teye FO yadep
¥ 3¢ peufelqo sem 3I *{s86T ‘}IeWION Ppue Ieuunxg
1 ®eanbrg) Aerrea uey KLeI0jUOW WY} JO GOAST UXSIFOM
9Yy3 FO 3ISOID OYy3j woxy wy 8T peoxoacdex sen ' (9G1-€8)
300 Kataeab w zL'y e ‘Apnas 83yl 3o 3vefqo eyr
‘330dsuexy YuvqIieao exex bHujjdeoxe ‘sTeuuwyd
oyy 03 pe3oyTI3fOx Kttezoued [ 31 3eyqyy s3gsodep
zoFpues (LL6T ‘aewoy ‘oes/w 0Z-0T~) Dutaow-xe38%3
eyy ©03 pexedwod (086T ‘SI9Y30 puUR YIRWION {988 /wd
0T~) spoeds MmOl 3¢ oaow smory L3J3TprqaIny peutead
-euty osoyL ‘(€861 ‘davwxoN Ppue xedrd ‘0861 ‘Sa0Y30
pPU®  YIPWION ‘ZLE6T ‘OuoIyodER) PuUR PIRYINOS) ugbaew
Te3ueuT3uod oyy bDuore FoARM Teuzejuy JFo DHupleexq
ey3 puv ‘ebaeyosyp xved bButanp s3eayx Tesor £q 3ndur
snouebrazesy peseeIOUY ‘Butdunys peonput-exyenbyjzee
o3 enp odors zeddn 0 3FTOY® I83INO ©OY3 uf VIvUIbIIO
Kew pnw pue 3TT® Jo smorz Kaypyqany *{086T ‘sI®Yl0
pue YIGWION) S3JUSIIND K3ypyqany ebaey Fo TegIo3ew
peutexb-euty peojxodsuexy-odorsunop 3o nOTIXIOAO
~-{ouueyd woxy bugyrnsex swaogpeq teuotr3yysodep
POIGPISUOD 93XV F0ARM JUBWTIPOS OsOYL “(v86T ‘0861
‘$19Y30 puUR YIVWION) 3I€OID ©VeAST oYy o3 1o Texedqns
K{teaoueb butpuexy sSoAevMm JIUBWIPOS 3o edouesexd
oy3 Aq pexaew €7 ‘JI0OTF Touueyd oYl woxy Leme ‘@0a9T
S$TY3 JFO epIsydeq eyl *{qoLéT ‘YT eWION) eouebroauod
xyey3 moyeq AeTyeA uvz UOTSUPDSY ©Y3 FO 3IVYY YITM

*(S86T ‘YJRWION pu® 13uunig
19338) HGT-E£S 9300 3O 231S Y3 pue ‘Aarrea uey Laizajuow Y3
Jo 9prs 3Ises ay3z uo dunys 3yl ‘suey arpprw pue iaddn ay3y jo
yot3irsod Yy se TT19M S ueg L33I33UOW JO (SI33I3W UT SINOJUOD)
Kajswhyieq 3Juasaad ayjy Burjzeaysnyyr dew yoriedo] 1 Ianbra




©3 bButuyioep 3uejzuocd uvbixo PEATOSSTIP ©Y3 Y3IFTM ‘w GZOT
PuR GzZGg ueemjeq peysyrqeise ATjuesexd ST VUOZ WNWFUFW
-~uebixo 9Y3 ‘BIUIOFTIVD TRIJUSD 3I3IO *(8L6T ‘mTL3ueK
puw  pyey ‘8961 ‘Ko Txaeqd) uReO0 OFFTIOR UIOISEO
[+ 41 uy ouos (1/1m 5°0>) wnuiutu-uebixo eaAysuelzxe

ue F{] jusmdoTeAep oy3 uy pe3Insex sey notd
pxemorod deeqg eoy3 uyl uebAxo o XL3yoned eyl ‘UOFIVOITP
owes oYy uy DHutmoryz 3ueIINOIBPU RVIUIOFTIRD
Bbut&taeao oy3 woxg ES 4 93RFIVOIOFF TP sxejomwwaed
eseyy ‘(yg61T ‘saey3zo puw uosduyg !8L6T ‘er1d3uvy
puew pred ‘p96T ‘PaexdTd) s3U83U0D uebAxXo POBATOSSTP
puwe K3ustes MnOT Ktaernotrzaed puwe ‘eanjvxodwey
noT ‘sjuefxjnu jurvpungqe AqQ pezyaejzowvaRYD oxw
nOTd pawmetog deeg ey3 3FO saejem eyl ‘(y86T ‘saoyje
pue uosdwuys) w 005 moreq syzdep 3w paeaerod sSmKoOTIF
puw (8L6T ‘®TA3ueR PuU® pyey) aIe3M ©3IVFPOWISIUT
OFFFORd Y3IION Fo pesyadmod SF 3II ‘(86T ‘saeyjzo pue

uosdwutg) we3lsks 3Juexand VIUIOFTTIRD eY3 3JO SSeW JIOJIVA
poo3sxepun 3SeOT OY3 ST MOTJI paemetod deeg oYL
‘(6L6T ‘KoxdTH)
PeYsTIqRIs® ueeq ‘39X se ‘qou  sey Juexandaepun
RTUIOFTI®D OY3 o3 dyqsuoy3erex €31 *(9L6T ‘U3tuws
pue IodaH (GL6T ‘WEYOTM 9961 ‘waoTaAvRg ‘E96T
‘980TI3IVAYDS 12961 ‘980TZ3IRVAYDS pue pyou 8661
‘sx0Yl30 puR PIOY) 3JUOIIND UOCSPTIARQ OY) SV O3 pPoOIINFex
7 ssvw Ix03®vA STYL *(6L6T ‘Aexoym ‘gLET ‘eTyloms
pue noxyuvoag) 3TeYs ©OY3 3IVA0 $O0RFINS 3JUSBIINDISIUNOD
BugmorF-pawayiaou ] puw exoyYsgyo pedzoyg
[ 34 juexan)d RVIUIOFFT®D oYy ‘uexwon o3 uybeq SpPuylAa
ISOAYIIOU OY3 Se ‘I9JuyA puew TITIe3 e3eY ©OY3 ur
*89JOoRFOTq
IRIOFFUTWRIOF TeAyzeq 30ddn 8Y3 YITA POIJIRIOOSSE
ST juexxndaepun BRTUIOIFI®D L1 1 *(8L6T ‘®Fulowsy
pur moyueoag 1L96T ‘z@3xed ‘9€6T ‘breqsboxs)
uotbex Aeg KLeaxejzuon oyY3 uy KT3ue33FwIejuy poazesqo
oq Avw puw (pg6T ‘sxey3ze pue uosdwysg) 3Juexandoxepuq
RTUIOFTI®D eyy UTYITA Ktuowwoon doteaep SOTPPI
*(GL6T ‘meyxdTM) W 00§ Pu® 00Z 3F© sy3jdep ey3z uesmjeq
BIUIOFTITRD Texjued 3yo pedoroaep ATrng sewmodeq Arrensn
3T ‘x0a®MOH *(6L6T ‘AexdTH ‘Iv6T ‘Dutwera puw
dnxpaeasg) K3ysuejuy pue y3dep ‘UOTIRDOT UY OIqeRTIRVRA
KA1teuoswoes sSY puvw (P96 ‘PILADFd) URODO OTFIOoRd Y3
UY OUTTRS 3JSOW OY3 3JO OUO ST SSPW IOIVA STY3 ‘xeaemoy
‘3ueIIn) WVIUIOFTII®D Oy3 oxITun *(r86T ‘sxeyqg3o
puw uosduyg) e3eydsoyd pue sanjzeredwe3z ybiy s® e LY
se juejuocd uebixo mnot ] Kq POZTIOIORIRYD ST 3T
‘ze3vM OF3Towg Tetrojenby 3o pestaidwo)d ‘{SL6T ‘sxoyzo
pPu® uouUURD) 3IJUSIINDIOPUN RTUIOFTTRD Duimorz-paemetod
eysy $§T JueIaIn) ®IUIOFTI®D ©Y3 Mmoreq bLugdq
‘S8TORFOTq TRISFTuTWRIOy TevAyzeq

zeddn ey3 30 uotv3zzod xeddn ey3 puw ‘JTeys I03N0
‘3TOYys IBUUF ©Y3 SessedwoOdUd JUBIIND RIUIOCFTIRD OYL
(ve6t ‘szeyjo pue uosduysg {8G6T ‘saey3l0 puw pyey)

e3wvydsoyd puv uebixo peATOSSTP 3JO uUOT3RIJUEDUOD ybIy e

*(¥86T) SI2y3o pue uosdurs pue ‘(1861) udaig
pue smoxusolg ‘(zZp6T) Si9y3lo pue dnipiaas 133je sidjawesed
stydeaboueado pue sassew Jl13jem pue  ‘(086T) atbur 1933w
satoejolg *eruUIOJITE) TeIIUID FJO OGI-£S 310D jO I3ls pue
auoz wnuiutw-uabAxo ‘aurroowisyy juduewsdd jo wuotritsod pue
‘sassew 123eM ‘S3aroejolq [eISjlulwelo} druoyjuag °z 3anbrg

||||| - 000v
061-C5 340D wm
IVAHLYE
u3Lvm ¥3ImMo
4330
o1410vd
k3
>
=
m
o
[v]
0002 m
WAHLYE 3
3100M T
4Imon 3
R — 0051
MO4 WANLVE
ayvm3nod ER[efell7]
4330 3INOZ Hy3ddNn
- WANINIVI
*N3IDAXO
00§
LNIYYNIYIANN INIIDOVIN TN | IVAHLYEO
VINUO 417V D LMY VN T M idan
LN3YuNd E
J1IHS ¥ 3ILN0O
VINHO JITV D R
S3ISSVIN §310v401i8
W3LVYM IVHIININVHOS
JINOHLIN38



$9I100 ves-deep uy 3juepyae LAreavx eawv (°%r) seouenbes
vunog eo39Tdwod eyl UOFIUOJUOD oYy Bug3zxoddns
‘bugsstw | 23] (%) eToko wewnog eyyz 3o sxoquewm
Teseq eyl ‘Ktezex Aruo xndD20 sSJIFUN  OFIFPTIQIND
(°1) POPPOq-8803D !UOTSTATP Teuot3gsodep Py
(Z961) S,vuncog ©03 eIqeIIeFOX seouenbes pejvutwey uy
pe3ysodep K1reoydiy eaxw spues OJIFPIAINI eyl

*(696T ‘saoyjxo
pue s5667195) UVOFIVQINZOTq FO OFISTISIOVITYD sIBAeT
JUGWIPOS POVWIOFEP PUR ‘SOTIIOW ‘SKOIING POITFF Puw
uedo Ketdsyp pue X102 -1 & e3RvuUTWOP s3gsodep pnw
[ 3-8 4 (¢ wanbyg) spum Ojberedywey yY3IFa pesaedsIejuy
s3ysodep yueqI®ACo puwW puw 3IJITFS ‘pues peurevxb-eury
OFITPFAING Jo $38TSUOD 961-€s 9300 wes-deeg

ia-

sand-

posed of

1S com

KBotoy3In

Bouma sequence abbrev

*{add) wu3dep
uoyzesuedwos e3VUOQID WNFOT®D T[®OOT O{Y3 IWOU DPOIRDOT
Kt3uesexd 8T W®3Fs @300 @Yyl ‘(86T ‘AIVWION puw
zeuunag ‘Akpn3ys SIY3) seI00 DBujpunoxans puw SIY3 FO
sjuswyipes do3-93I00 ®Y3 UF SISFFUFWRIOF JO UOTINTOSS TP
SATSUSIX® ®Y] Kq peouspia® Se ‘IBABMOH ‘gsew IeJwM
STY3 UTYITA pPe3en3Ts 8T ‘w 005€ Are3jemyxoxdde Jo yidep
v 3w Hujhy ‘OGI-€S 3JO ®3IFS BI0D eyl *(zy6er ‘saeylo
pue duxpaxeag) S®3WOFTTS PUR SPIVIJITFU ‘gejzeyqdsoyd
o s3junowe 3vexS se Trem sv ‘uebixo pue L3juyrres
by pue wsxnjeresdmely Mot Xq pesjrejdorvIeyd ST SSRW
x93eM  SIYL rze3uM deeg OFFTOoORd ®Y3 YITM POJRTOOSSE
8T ‘(0861 ‘erbur) w 000y Puw 000Z ueealeq pejuedotl
‘S9IORZOTq TRIVFTUTWRIOF TrAUYeq IBMOT WYL

"SOSSYW IVJIWM
essey3 o (yzoq 3I0) wuo Aq pedUSNTFUF SF SOTORFOTq
TeIeFFUFWRIOF TeAyjzeq OTPPTW IVMOT ®Y3 JFO HYONW MOy O3
S¥ IVeTOUN SUTPWOI 3T ‘3J8x ‘wexe Apnjs oy3 uy deep
SFY3l 3ISweT 3¢ sSOTT IejeM deeqg OFFTORd Y} puUR MOTd
pIenetogd deeg wey3 usesmjzeq ALxepunoq ey3 eyl s3sebbus
dyqsuogzerex [ 54:04 *(I86T ‘ouvery pPuUR MOYUBOIH)
CTUIOZFETED TeIUeD 3Jo w 00ST ALAtezwumixoxdde o yjdep
¥ 03 Senuyjzuod ‘IeABMOY - ‘(G86T ‘Saeylzo pue SUTTINH
30 w®uoz ojqoxeesip w®y3) uvebLxo-mor Fo uorbHex eyg
*(996T ‘xe3sexy puw =zDTMO3L3) ebuwx yidep SYY3I UTHITA
Atreot3zea xjuw ALyqeqoxd sessvw xej3ea Y3 ‘uwesQ
OFFFORad 23IFEWPYIZOU W¥Y3 UY W (000 PuUew Q00T Uueemleq
setT xe3ey deeg OFFyoewd DurLtxepun eyl pue noTd
paesnwrog deead ®Y3 UGBAING OWUOIT UOTIFSURIY YL

‘seyoeds TeRIVFIUTWERIOF
oyjuoygyueq pe3ydepu-uebixo noTt Kq pesjx®loRvIRYD
‘{086T ‘etbur) SOIOvJOTq T[wIGFTUTWRIOF Teig3eq
eTpptm xeddn eyl YIFA SOPIOUTOD MOTJd PICMOTOg
deeg w®y3 jo uogy3zysod eyg ‘(1861 ‘ou®exs pur aroluULOIg)
w 0GL 3o uy3dep w v AL Lz 0 0 wWnwiulw -

The core

F 2 FORAMINIFERAL SAMPLE INTERVAL

C: Te-Tep BOUMA SEQUENCE
D: Tg-Tep BOUMA SEQUENCE

RS
L 5

o
~

N~

Bouma sequences Tc-ep and Td-ep are designated by a

and D, respectively, on the left side of the core,
tions after Bouma (1962) and Howell and Normark (1982).

Td), turbiditic (Tet) and hemipelagic (Tep) mud layers,

24
} TURBIOITE
ithology of core S3-15G.
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Table 2. Dry sediment weight, fossil numbers, relative frequency of displaced and pyritized
benthonic foraminifers (determined for samples containing >200 benthonic foraminifers), and Fisher

alphascdiversity index values (determined for samples containing >100 benthonic foraminifers) in core
§3-15G.

Dry Number of Displaced Pyritized Benthonic Fisher

Depth Sediment Poram Benthonic Benthonic  Benthonic Foram Alpha

In Core Weight Number Foram Tests Forams Forams Number Diversity

(cm) (gm} (Tests/gm) Counted (%) (1) (Tests/gm} I1ndex
0-4 ER 3.1 B - - 2.5 -
20-23.5 29.3 9.5 253 2.8 0.4 8.6 10.5
40-43 30.1 - 4.5 106 - - 3.5 5.5
46-48 5.3 80.4 368 81.0 45.1 69.4 9.5
60-63 29.5 3.9 106 - - 3.6 6.5
80-82 9.3 47.2 303 0.7 20.1 32.6 6.5
96.5-100 34.8 22.5 334 3.6 9.9 9.6 7.5
120-122 12.0 179.3 329 5.2 15.2 27.4 12.%
128-130 12,7 75.0 225 8.4 13.3 17.7 12.5
130-132 20.4 29.3 69 - - 3.4 -
133.5-136.5 7.7 147.9 378 69.1 62.4 49.1 ~24.0
139-143 49.2 40.3 409 10.0 11.5 8.3 14.5
152.5-154.5 14.5 133.2 325 4.3 20.9 22.4 9.5
167.5-170 34.2 143.2 606 7.3 12.1 17.7 11.0
171-173 6.2 155.8 352 78.4 32.7 56.8 ~24.0
180-182 16.4 210.2 1250 52.6 35.9 76.2 16.5
189.5-192 34.8 33.6 224 12.1 18.3 6.4 8.0
210-212 19.6 37.6 308 18.8 9.7 15.7 11.0
230-232 18.5 73.7 785 63.6 45.6 42.4 19.5
248-250 0.7 1247.1 403 90.3 45.4 575.7 13.0
270-272 18.8 37.3 392 16.6 16.6 20.9 15.0
289.5-292 41.5 12.7 457 14.9 16.6 11.0 10.5
310-312 23.8 4.2 337 25.2 11.9 14.2 8.0
330-332 23.9 94.4 332 26.8 18.4 13.9 10.5
336.5-338 9.4 102.8 375 85.1 60.8 39.9 15.0
346.5-349.5 40.6 77.1 S44 19.3 14.9 13.4 10.0
369.5-372.5 42.1 64.3 343 26.2 14.3 8.1 12.5
390-393 30.4 90.3 an 17.8 17.2 12.4 11.5
410-412.5 33.8 185.0 490 38.2 10.6 14.5 11.5
412-414.5 3.5 587.7 746 78.8 22.8 213.1 18.5
430-432.5 39.1 79.1 337 42.7 8.6 8.6 7.5
445-447.5 37.1 112.3 387 10.9 4.4 10.4 7.5
467.5-469.5 16.2 26.0 83 - - 5.1 -

i $3-15G. The lithology
ios, Q-mode group, lithology, and dissolution in core : . e
nglevg;ti:::“:r:u::e;:iligzzuuf.;e:iéega ic u?od: ’;‘, turbig?tic mud; S, turbiditic sand: M, m.u.ed l:th::ggyng:
:\em‘;;elaqic and turbiditic muds and/or turbiditic sand. Samples containing <200 benthonic foraminifers
included in the Q-mode cluster analysis.

Planktonic- Radiolarian- Q-Mode
umber of Benthonic Planktonic Planktonic Cluster _

Depth P'I‘anktonic Foram Foram ;o:!r; Ag::;izs gl::f:r

xv(lcgc)u'e NE::nI:;“ n::;o (T::!s,;;ml :\; Number Group Lithology Dissolution
0-1 - - H Very High
= 20.0 7.6 T00.0 i
20-23.5 22 9.3 0.9 100.0 1 ~ G : z:g ::g:
10-43° 30 22.1 1.0 99.3 - . " Veey Hian
46-48 58 13.6 10.9 - 2 _ 5 verd Hion
60-63 8 7.0 0.3 100.0 - " MR
80-82 136 31.0 14.6 99.1 2 i M verd Mign
96.5-100 449 57.3 12.9 99.1 ! H " R
120-122 1822 84¢.7 151.8 65.9 H H " Loy
128-130 727 76.4 57.2 96.3 6 F u High
130-132 528 88.4 25.9 8{.2 ; e 5 Lo
133,5-136.5 761 66.8 98.8 . . . N Lox
139-143 1575 79.4 32.0 . 25.8 H ; " Lo
152.5-154.5 1607 83.2 110.8 8.1 10 ) " b
167.5-170 4290 - 87.6 125.4 - 19 e " o
171-173 614 63.6 99.0 - 12 H : .
180-182 2197 63.7 134.0 - 12 . M o
189.5-192 947 80.9 27.2 64.1 13 £ " High
210-212 428 58.1 21.8 90.2 14 e 5 High
230-232 579 42.4 3.3 - 1e H : High
248-250 470 53.8 671.4 - 18 G : Hign
270-272 310 44.2 16.5 93.1 18 p : High
289.5-292 71 13.5 1.7 88.7 12 b . High
310-312 476 58.5 20.0 87.3 30 c " Lo
330-332 1925 85.3 80.5 90.0 2 £ " o
336.5-338 591 61.2 62.9 7- s £ s : e
346.5-349.5 2586 82.6 63.7 7. a2 5 I Lo~
369.5-372.5 2364 87.3 56.2 59.3 ¥ e " o
390-393 2368 86.3 77.9 51.4 2 - " el
410-412.5 5763 92.2 170.5 32.1 ¥ e p o
412-414.5 1311 63.7 374.6 .9 2 G N o
430-432.5 2754 89.1 70.4 3-. 28 e n bpide
445-447.5 3781 90.7 101.9 9 8 _ : Hioh
467.5-469.5 338 80.3 20.9 95.
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Teble 4. Bathymetric distribution of modern benthonic foreminifers in the eastern Pacific
Ocean, Numbers folloving the species refer to the studies listed below.

Water Depth
{meters Biotacies Species

ucce
Buccel
C

10,11,13,15,16
11,13
Tus - 8,11,13
h un um € te - 11,13,14,15,16.17,18,19,20
INNER h um ex um Tidoense - 19,20
SHELP ph um excavatum selseyensis - 19,20
h um qunteri - 219,
‘rEF":rG magelTanicum - 18,19,20
onionells wmiocenice - 1,

Rosalina columbiensis - 13

—_

50

.1

s - 11,13,14,16,17
Tidoense - 20
selseyensis - 20

OUTER
SHELP

excavat

unter
magelTonicum - 20
columbiensis - 13

150

Buliminells tenuate - 3,5,11,21
Cassiduline minuta - 1,5,
icides lobatulus - 7,11
Elphidium excovaotum clavets - 11,13,14,16,17
UPPER Epistominella pacilics - 5,7,9,11,13
BATHYAL Epistominells smith: - 10,14,21

ceqlundina eleqens - 1,5,8
Lozostosum seﬂaoﬁ rlehi'- 1,11
Oridorsalis _\-___Enn.ul - 5,21
Ovigerine petegrins - 1,3,5,7,10,12

500

:::}o 4. Bathymetric distribution of modern foreminifers in the esstern Pacific Ocesn {contin-

Water Depth

(weters Biofecies
500 Species

®ine Striots |

Iiminella tenuat 1.3
ominell
tomine.

UPPER
MipoLe
BATHYAL

bobu

_}_ undins el
salis umbonaty

nulins vuellerstorf

erina peregrina - 2,

vuiineria areucana

11,21
0.,11,21

DR

-

1500

Cidbicides lobatulus - S
Tobobulimina effinis -
oeqlundina elegans - 3

i

LOWER elonis barleeanus - 1
MIDDLE lanulina vuellerstort
BATHYAL PulTenia bulloides - 1,4
vigerina hispida - 1,2
vigerina tegrina - 4
v na uog ides -
0 -

er
vulineris srsucana

2000

Cibicides lobatulus - 8
Cyroidina planuleta - 12
qlundins eleqens - 2,3,4

LOWER onjs barleesnus - 4
BATHYAL Me ] o pompilioides - 1,2,3,5,8,9,11,12
Tanuline vuellerstorti - 16
Pullenia bulloides - 3,5,6,7,8,9,12
Uvigerins senticoss - 1,2,3,4,5,6,7,9,11,12

:

4000

Ingle, 1980 8. Sarker, 1960

Bandy, 1953a 9. Arnal, 1976 ie: 332' :;;g.b

Sandy. 1961 10.  alesny, 1959 17. Todd & Low, 1967
Bandy & Arnal, 1957 11. Bergen & O'Neil, 1979 18. Arnsl & others, 1980
Ingle & others, 1980 12. Bandy & Rodolfo, 1964 19. B8andy ¢ Arnal, 1960
Cushman, 19278 13, Cockbain, 1963 20, Murcay, 1973
Nstland, 1933 14. Loeblich'c Tappen, 1953 21, Butcher, 1951

NV e N~
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Teble S. Relative species frequencies, sge, Pisher alpha divarsity index and prevalent biofacias of the benthonic
toraminiferal faunas in the turbiditic sand samples of core $3-15G, Biofacies sbbreviations are as follows: IS = inner
shelf; OS = outer shelf;: UB = upper bathysl; and UMB = upper middle bathyal (atter Ingle, 1980)

Preferred 46- 133.5- 171~ 180~ 230~ 248- 336.5- 412-
Biofacies 48 ca 136.5 cm 173 cm 182 cm 232 cm 250 cm 338 cm 414.5 cm
Boliviana argentes UM 2.7% 4.08 11.1% 8.6% 3.6% 17.6% 1.3% 1.2%
Buccella spp. 15-0s - - 0.6% 0.2% 0.6% 1.2% 5.3% 2.3%
Buliminells tenuats uMs 41.9% 5.0% 11.18 11.1% 6.1% 4.08 1.3% 1.9%
Cassidulins minuta 0s-us 0.8% 5.3% 2.8% 2.9% S5.18 3.5% 0 21.1% 24.9%
phidium spp. 1$-0S 0.3% 3.7% 2.3% 0.9% 1.38 3.8% 20.6% 15.8%
Epistominella pacifica UB-UNB 15.8% 1.3¢% 4.6% 1.5% 9.4% 25.6% 9.3% 7.6%
Nonionells miocenice 18 - 3.2% 10.8% 0.6% 0.9% 0.5% 4,.3% 4.0
Uvigerina pereqrina UB-UMB 1.9% 2.9% 2.0% 2.6% 6.5% 7.2% 4.0% 0.8%
Age - Holocene Holocene Holocene Holocane Holocene Pleis- Pleis- Pleis-
tocene  tocene tocene
Fisher Alpha
Diversity Index - 9.5 ~24 ~24 16.5 19.5 13.0 15.0 18.5
Prevalent Biofacies 1$-08-
Represented - oMB UB-UMB 1S, M UB-UMB UB-UMB UB-UMB (o} os
Dissolution Very
- High Lov Low Low High High Low Low
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Figqure 10. Foraminiferal number, cumulative frequency of benthonic and plank-
tonic foraminifers, and cumulative frequency of radiolarians and planktonic
foraminifers plotted with depth in core for the mud samples of core S3-15G.
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(B) Abies bracteata Alnus
(G) Abes grandis whra
Arbutus Binus
coulter:

menziesy (M) Cupressus macrocarpa indsii

Figure 3. Modern tree distributions in California (after Little, 1971; Griffin

and Critchfield, 1976).
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Figure 3. Modern tree distributions in California (continued).
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Figure 6. Pollen diagram for the minor types plotted with depth in core S$3-15G.
The horizontal scale is in percentage and is not the same for all curves.

Table 2. Dry sediment weight, fossil numbers, absolute ?ouen concentrstion, Q-mode cluster group and lithology in
core $3-15G. Broken pine grains counted as half. The lithology abbreviations are as follovs: H, hemipelagic mud;
T, ;urbiditic mud;: S, turbiditic sand; M, mixed lithology of hemipelagic and turbiditic muds and/or turbiditic
sand.

Broken-
Absolute Whole
Dry Number of Number of Pollen Number of Pine
Depth Sediment Pollen Lycopodium Concen=- Pine Grain Q-Mode
In Core Sample weight Grains Controls tration Grains Ratio Cluster
(em} Numbe r (gm) Counted Counted (Grains/gm) Counted (%) Group Lithology
0-4 1 0. 48 377 1679 —10572 8l B0.3 A H
20-22 2 0.52 411 1872 9542 52.5 67.6 B H
40-42 3 0.59 416 1101 14473 49 69.4 A M
46-48 4 0.90 396.5 946 10525 57.% 61.7 A S
60-62 S 0.52 380 1794 9206 73 90.4 A M
80-82 6 0.54 m 1767 8787 76 81,6 A M
97.5-99.5 ? 0.62 398 1805 8038 76 69.7 A M
120-122 8 0.56 390 2616 6017 69 73.9 A H
130-132 9 0.83 3n 875 11545 101 65.4 (o4 M
133.5-136.5 10 1.23 386 1147 6183 189 65.1 D s
140-142 11 0.68 381.5 1377 9208 47.5 70.5 B - M
152.5-154.5 12 0.72, 383 1918 6268 52 76.9 B M
168-170 13 0.85 362.5 989 9745 52.5 71.4 B ]
171-173 14 1.07 375.5 1578 5026 83.5 53.3 [ S
180-182 15 0.71 361.5 2084 5522 70.5 77.3 [+ S
190-192 16 0.72 366 1035 11100 42 81.0 B M
210-212 17 0.86 372 1153 8479 k2! 62.0 C M
230-232 18 0.76 383.5 1941 5875 116.5 78.5 [ S
248-250 19 1.52 381 2MmM 2044 102 73.5 D S
270-272 20 0.75 375.5 1445 7830 131.5 74.9 D M
290-292 21 0.83 367.5 1119 8942 139.5 71.3 D T
310-312 22 0.78 369.5 1248 8579 135.5 72.0 D M
330-332 23 0.87 381.5 1453 6821 148.5 78.5 D M
336.5-338 24 1.19 368 1971 3546 160 59.4 £ S
347-349 25 0.83 383.5 1358 7689 128.5% 76,7 D T
370-372 26 0.94 365 1225 7164 145 64.8 £ M
390-1392 27 0.89 360 1M 5162 173 61.9 | A M
410-412 28 0.90 k113 1193 8125 160.5 70.1 | 4 M
412-414.5 29 1.07 360.5 1365 5578 188 56.9 € s
430-432 30 0.81 371.5 1113 9313 155.5 68.5 | H
445.5-447.5 31 0.77 367 1465 7383 163 63.8 E M
467.5-469.5 32 1.01 380.5 1681 5065 186 71.0 £ T
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ABSOLUTE POLLEN CONCENTRATION (Grains/gm)
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Absolute pollen concentration plotted with depth in core $3-15G.

location of the turbiditic sand samples.

Figure 8.
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redwood
The
0-5%;

Pollen
Zone E
(360-472 cm)
very
abundant
rare
rare
common

oak,
rare,

ine,

Pollen
Zone D
(240-360 cm)
very
abundant
few
few
common

llen types (p

within the five pollen zones (A-E) of core S$S3-15G.
very abundant, >30%.

following percentages:

Jor po

Pollen
Zone C
(170-240 cm)
abundant
common
common
common

ponds to the
20-30%;

abundant,

Pollen
Zone B
(125-170 cm)
common
few
abundant
abundant
to
very abundant

ion corres

10-20%;

Compositae)
Pollen
Zone A
(0-125 cm)
common
common
abundant
abundant

common,

The relative abundance of the four ma

Major
Pollen
Types
Pine
Oak
Redwood

Table 3.

and high-spine

relative abundance notat
few, 5-10%;

High-Spine

Compositae
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