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Figure 6 -Diagram to illustrate approximate relative timing of key events on Pacific and
Atlantic margins of North America. Time scale generalized after Lambert (1971).

Circum-Pacific Subduction. The Koipato Group, 1971). As only the overlying Star Peak Group
which rests unconformably on the Havallah sequence definitely spans the suture belt to rest deposi-
of the Golconda allochthon, has been interpreted as tionally upon both the Golconda allochthon and
the earliest vestige of a continental-margin magma- the older Antler orogen, it seems possible that
tic arc established on the continental edge by the Koipato Group is in fact part of the alloch-
polarity reversal following arc accretion (see Fig. thon. In this case, it would represent part of

—5, bottom) during the Sonoma Orogeny (Burchfiel and the colliding Permo-Triassic island-arc terrane.
Davis, 1972, 1975; Silberling, 1973, 1975). How- “The initial representatives of the succeeding
ever, it is possible for elements of a magmatic arc continental-margin magmatic arc would then be
to rest depositionally on previously deformed strata flLover Jurassic volcanics and volcaniclastics

of its own subduction complex (Matsuda and Uyeda, (Stanley and others, 1971) with their associated
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Fic. 1.—Kay’s geosynclina! couplet. A drawing to show that, if three out of five elements are deleted from
Kay's (1951) classical example of an ensialic mio-eugeosynclinal couplet, model is transformed into an ensialic- .. -
ensimatic actualistic geosynclinal couplet. Outer half -of miogeosyncline, tectonic borderland, and island arc are :

- — eliminated ; a continental slope is inserted, beyond which eugeocline is inserted. A, Mio-engeosynclinal couplet . '
along eastern Nortir America palinspastically reconstructed as of -mid-Ordovician- when' orogenesis began, -~ -~ -~ = -~
according to Kay (1951); B, deleted elements, cut out of diagram A by. scissors; C, new. paste-up of mio-
eugeoclinal couplet with new ensimatic eugeocline being downdropped along continental ﬂgﬁ’according to
actua;;:uc concdepx _o,f g:g_s;mchnes (Dietz, 11%33),53' which pre-Middle Ordovician sedimentary prisms shown
may be equated with sedimentary prisms along modern continental edge of east y 2 i
from Dictz and Sproll, 1968). ¢ ge of custem North America (adapted

Eugeosyncline- ~  Miogeosyncline

Sediments, mainly turbidites

Granite basement

metamorphic basement incl. oldest Franciscan - FR (a)
HI[D]] Basalt crust T - N
S\/AM’N\ gf—g ave bast

Oceanic Ridge '_ Abyssa! plain i Flysch Island Archipelago Andesite
(ophiolite extrusion) . {for pelagic radiolarian trench arc basin ’ " volcano
' ooze deposition)

Mantle (Franciscan Plate) '

{b}

0 100 200 km
_— |

Fig. 3. Reconstruction of the Franciscan eugeosyncline: (a)ais the outer member of a eu-miogeosynclinal couple, tradi-
tional model (Bailey & Blake 1969), (b) as a segment of the Pacific Ocean, plate-tectonic model (Hsu 1971). \_\ «“ ( )
N - T - 5“ \q—la
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Fia, 861 Wegener's reconstruction of the distribution 'of the continents during the perlods
indicated. Africa is placed in its present-day position to serve as a standard of reference. The
more heavily shaded areas (mainly on lhg continents) represent shallow scas  (From A. Wegener,
Die Entstehung der Kontinente und Oz lam:, 1915)
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Fic. 1. Small Dynamic Model to Simulate the Action of Suhcrustal
Convection Currents and the Response of the Plastic Crust. Photograrh
Shows Revolving Drums Simulating Convection Currents and the Conse-
quent Development df a Crustal Downfold.

Fic. 2. Large Dynamic Model after Development of Crustal Downfold
and Two Underthrusts in the Crust.
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Fig. 7. Section through Experimentally Developed Convection Cells.

woo1g dIAVd

ed



Geniyncliae

— =~ Cold.— . =

Y
o
/A

W,
ot \,\o~ \

) // %ﬁ\\ I\IOn// KON\ Slowly

e 3/71.\\) &\o.a\ accelersting

o~ currents

ot Formatlon g,
’ho::...:: u:__q:.vm

rm

*\

\ .n\ooz 1
\ ﬁ\Omw/O - !ﬁOO—. > l/ﬁwo\

. - ’
Staged /wly -7/ curtents

ﬁ,OD\\
’
’
/

Waning

Holmes (194)

N

Fic. 842 Sections through the sarth's crust
and mantle to illustrate the supposed correla-
tion between successive stages of an orogenic
cycle and those of a hypothetical system of
convection currents

Drum
Stitionory

ith only One Drum Rotating,
gene.

Stereogram of Large Model w

Showing Development of Peripheral Tecto

Fig. 18.

- 2
<A 2 ;
A e
\au:\ ° L.
12N -—
o “
(%]
H
E : >
g E
[ ]
c L3
°
(L)
z 3
o ‘T
2 g
-~ [ ]
=l c ,
@ = -
H m ®
Z 3 g _
L4 pm \ o
L c
z k3
e
2 2
>
c
.m"h 8
c
- £ €
] e [
[ ®w &
t g2 r
& [ m
g
. S |4t 3
z -] §
: iL o K
@ &
w = &

| reg

ina

Folding of geosyncl
in root.

and formation of the mounts

Period of fastest currents

2.:

Period of emergence. Buoysnt
of mountein root.

3. End of iconvection current cycle

jon between Phases of the Convection-

rise of thickened crust aided by melting

DAVID BLOOM

L FLUID SUBSTRATUM :

Building Cycle. Structural

Hypothetical Correlat
Current Cycle and Phases of the Mountain-

Relations Drawn from the Model.

, Fig. 16.

PR

m{

ar to

rge Medel with Both Drums Rotating, Show-

face Thrust Masses with Relations Simli

Fig. 14. Stereogram of La

Ing Tectogene and Sur

Kober's Orozen.



//

] | 3 ppe 77
' NwsEN 77 ,
L peunts s Heforrohin, . M froeadirafip.
baseol ana Stanved besivn  Hiucies [SommAT T
. ' SPeEp ,7'7 (O{G‘zu)
Lod  bodhd Dags "% 7¢ (oommn ner) Swtoe 28 53 Crosse

STt~ obal 'EE (Chutnn,
Ancespst Roc kbt Mins

Casey 1o | R~TJ
(OMPAESiomr L so- NOGE BASIV SpEEd 7B (ShexT/
Camire ~ut) MACWE & fov R NE Bicovér-imy p  (Bapom)
PRt RO ATOMAL STEwarT &« 30  (Hems)

Ross ‘8t
\BRY S17E $PECinc
MUV Leo~ STRaT. PAIUNVIDS Prom CompndED (oL (OGS

Klurt Q (et '8
EVodnie Py SoumERY  Cortimen T
Foeoec  BHsvs (as are  Subduchor tonplin)
BMMANL™ (2w fofSins bt QARPICRS @ Sepifennafi
T & Prpliva)
WA (0 Gulr toast) w4s on Suppamn PATE (Trren atisr Spp-cove
EVIOentE  FoR  fedsois P flpe. Raicte AMns. € rgrimvee
UHa™ (c porwenieT ic PUNE TELwHIC AopdlS
Ao VoLeamisM,  peutdungm (b ARC)

CoNOmMAN  _OROLEVY 2 oep 97~
Spez0 79
OROGENY 7 o Mehn (ézmg Aebooon . Awnir aoceny: g fied ma.ym wh sodukin gore ; cAup ke,
(Mison w/ pvmLer wcocnmion; w7 & sheidae )/ frbndilis

CONDVSIVE  §D  Poami it FoRewee By
NO  gapmpy Foeatvo  PAS(w, wHY?
(ﬂ/’fVA\Mﬂ " Remmsar Oceav AASIv,
T TupenE o SommA  oalent
(S Savr 10 pdTHING
= (s5LT0Mpp Feus T, Re R T G iy?
Teta, 1 o {6 m g N OF rouenT
) UV\Y)PQ\‘F\’\S\M'\MK M X
M«sq— Stogers AR der
blucks O\A%VY Ly e



2 A
SONOMAN %MGE/\/\( D0 #ep §7
S ‘ ,
dﬂkﬂ") d/‘ 7o & (7/0% [ireg (Pt oy *aer /‘/’Zdtﬁ/w
Ty 27 Wems 8y HAT PUe X U\v?r."
. T """\MWV\ T R S0 Mo
War—p)77ini Sy ppen gy
&)LL“NK\ U\‘ CHA J (e

St by
Sweged L pruckwBR. ‘6%
Bhsiv - CaATOY by Spoeapl
Do e Svefonnd Shettves  (hagtiresy)

D > petmmATioN

S SHem

R~ PoL
Mt e gas 5 B0 RS Spwas
femnams o LEAV Bas A

Muj USVAUT  VaL(Auie  + o e-Ty L
rl/M &b W)T,C/a,. L\ (DI BALIaeC (5 5o @seuti

()rc(ﬂm;’p SUW\JGDOIJ oM Len /
A E T A (AN

g A B veaw

—— -

e PR SR ,..__,,.2

AVILER. /LN C
O &0 TrIpLS
(TP N TY

RI12 D M6tV

"
Gile  op 0FpR(MATION s //m(ﬂ/”

LOML HGRR B YERRMATLA (A@\,M b

MooeLs Fo 0HSW O\ RE \”—\'—’\/V\
A T \ s



STEWMET €T AL '86 D Ao 87
Loty HISBY 0F ACChETHI
SAvT  Bauesmre <Eosinvi
~UMITED T Coveuksion = (omPey DEPE I Donm SETTI,
hecomtdien p Lap LR, Carulie~ BASIN
VIFEgpenT™ Agppates .,
pﬂ?ff‘/wb SvP)ESe (g’m;Wf& al’) ﬂﬂﬂé/wﬂ & iﬂ/clccw&w)
SINRiuy R PRodaiines L Sp oo e
SHED LSLEp |5
RCA Wi [T Sumew 1T (st R oLy (pASOReVEYD
WE HAE SB0s v oLERY PRV
Ol o Shme~ B 45 ANTIee P-Olewy
So Lok Fesmey o Acersnon o REMMEnT HEPN g a5lg) 5 Mufe Ukey

S

22 AR 7 Re Momony.  SEVIER O RaGeENY
, | A’LLMANQ.WGQL L Jeroun ‘31 @[m’ Kel.
SeEeo R Looe AT TiME BETMAEW Law N 'e) Cwev) ‘
SorOMs VS Meupphw ORGEWY ;| (0mpLe Bregign-on—ett—34,

BASWAL, SHELF, fihamAnC dpc oSS 8L (Liww)

RWE OF T (OIv e ey w M s ORUGENY — péen (g mo Jorn)
CUBacow  gicuwren  1a SFLlen opdicar — RU. I
ORREN1C  TERIWES ~ Q% Aven s Inmv  T22ame  Devreions (pu3)
MIRWE ErViRammanTs  pPYED LP 4ffE R
Seee S Gasws, Llamcr . et
B pDees Tapspan acconrny P op rase 6,4—5/:7 (RS
= (o By TYAT THEML  Supsimewee Ered > op
~ SERLEVEL DRAPED

~ {omen W%'Mﬂwm/?ﬂﬂ%m/ﬁ MEZH"V"‘S/V’)

STEWART 4 gl 'XL/' Russic
SOLORA ~ B Ve MEUasHEAR 77
Fuan MW, CHIRW WY Baiv — 4 goner RIPT &N
CHinte - WBLeAMICS Coulp BF  Bupico U-fo 308 my.



| 29 A8+
Heta rak 90
WITL Pigsts OF SEvier. BaLT a0 0comn T fomnm (0015t c0y)
Tanme eats ™ WB3T 02 corerareo /0 PRt 4n jo-wwy g T Hotss Lty

Abe oF Bamussr (6L B0 or Biam Gec [ Borer e 1BTS fee prrorden )
’()MUVT CHAME (v ComP JPRamn (OB — UFPRX S0 f ER.

T&T  #rro reews wsinn Supgspeme  jrcsripie
SIE Empisrement OF  THRSET pumts  mus7 Do ~ L 0] Rvecissn AL TA
T WE AV P o weW BEWIS psan v maven), e e nane
THE  Bettanin ob Resnwe St PRI~ BISIAS AT 1S (s A Yhagds /””:/c‘ﬁ,.})

Moo ofecenr [6© - [ SO Remowits Roe iy wive: e
M dale Ml TriresNvbe  oroc Jte (a0 ovoAY Y mmy
Corcigron Gleemeo s Weemeice ef o 92 (riorT)
/ )
i

Weanicee e ol '$s (eren)

\i BOQW”O"/ £3 N (LWA’)
o EmotR 157 25}

\)}R 8 D“? ME?AML‘P\PH(&/V] 1€ ; (cr Us6LS f’ml~ (’c‘n«i 119‘1)

MUGRATE ©ASTIARD? =~ P

blo NEVAOaw DLolenY N R } ey €sO1F & max
i ” .
EPrer  IMEMmoR sy 7 ( fleac 'Fo Gy 2 (when Buusd)

Aemsig0n6 43 pYBT; 1R +hys L igs
BuecHPier efal 79 p iznaz raa

LAUJ‘"DN 36 BUMKET /Mot €70 w83
Evticimen T oF Rz UPser Lowee Mz pnk & dope. 5y genns
GEMERBL  TREMD (5 Trepe, (BT S EVERM_ W RR I er / CoA (ch,{//;?Mff e 9L,Ld¢ pL.2 %
~ WD HAVE  FIHTED ﬂ%}/th/i (7‘/\’\/%.2%01:/: /5})

DA o Pltmmip crvE (LIAVERR Ue Smeu R
PR CROAIT o7 mom ;G i |
TS TV Py DN M o] AT |
UWHR? Gy

M
5
&
\]
=
H.

TSP 3R eT B, Sw 0T

/ Gowesor b Gesl of St o (2 AP6P)
/ Wr&azsw/ﬂ,o,mbos P9 Mauano ek
,/(/(uCH 03 @ bose \ Yes (’n}.f’ap#/o%b Bi-Bae

_/0‘401\( le /Cum /WZ:) ‘ e

lj T’Lh/‘bﬁ/‘ ,/7/4]‘(1 /j /@%‘4& U//M’/t,,//
//\L d&{é@ﬂ/{z h ’\5 G/y U 1,‘/\0/\/\7&:‘-

|
|
|
i




—_—

' Rl

ALtmemopier £ Jopnonr S| 7 A2 PR 57
/) — ﬁ 3
d o b
/\ (/a(;f-f o F /’/ «L[ ; ﬂ/ﬂf/ﬂéw /b PW RIS
L " M gl Jui L q F B ASF it
S N R /7> ////K‘_\i__‘//“ I ——
U T ey,
E& H . . / ' L /}‘*Y ,,,,,.QV}?F?IPHF> SORD v N ro
S‘UB«'/(A/ch%\\/ N \
UE  (ubDUmNg 7 ¢ ,
(mog Jmcﬂ& : // / Fﬂﬂ iva BET
o L0 & ~COMRPTED sr57Em s P/FR T T
- VBT pvrle HeT JldAne Crusy

CRITow IV nsrs jec

O wam wirsreT 7o STREWT

LAwTn g3 | MG UNY (S ES THICEN inty PP
D\)Hr ALE  PILEVICPLENTS ppiuacs /3’65\)(,7)/&/(/, [ S'P/@(?ﬁvm/zf, ouT

WHT M AW PR a/dS or  GRT o5
OF  Gpv RITATL SwElc CEMTRIPETRL  (mpenR gont i Sctil ©EPERP
DEMS mdrey wITH SWELLIM, 47 BEllinvith  §F LrRpr 08 ORTG ensp

CA5s  (‘g)
(EULEWS  pyeelsnn  PRUEISELS, (oarvsdd PETAILS
FiG. Y Locus oF suBSipdace (S So e ins PO~ THPST SELT §eCpse o

(embpsssion W”“

CoLoproo PLATEAU @ &VBRTHIMG  Pociwd 2o €x sTine sk MESSeT - (1LT AUgwcaso /Mm)

Fews Teie \P(@w TRIP  Pesoinis -
JREEMMATIONS !

(ON TRAVERSIAL  PAPYRS: 7
DiCkorsow o ag. ‘86  HEWS
Heler en ol 8¢ Bioom
LAwtdin '§¢ CAVAZ2A

(Wﬁg{?m&m

cw

N.»},



29 S g7

DAY 3
SEVIEQ o LpRAMIGE  TfwzyMjorv

FHIPTG Ppopainwee
4 mby 87

WERNICLE  ef oL g2
"65% cum effeascan  n SOTHEW ( peaT RIAJ

Goriawnon 83
Mz & Ca fetmic dencdopuns

USRI e o ol VY S |
Low A ext fauhma Wb eockushicn ol PK ”(gh(“‘a/ e e e €
THRST:  TrHv ~bReTuA
flo R’m’/ DEMMAMEVTS . TEICk -Rec 4
BActey K-sex:

Asumes vpume Ay (*\MQ
UOPRR UL /DMWL( (A(\Qjm«ﬁ

1 D ETAH TS 56 S wRp 1T

00 THASTS  PEVETR AT pfsesmsnt? TeensTs 1,
¢ HAee 57
Lab.«,nas
Betane @ Fio0 o

\Rave, € Fve Loadig b
I L e B

x5 X Personnt Suad KESMM
— - Spauish rm.d
Xb\ 1 e Ly Kot T (Hukew Co. EoF Levan } CAMP Gasww
Kavdo T\NBNF / Gunnsen PLGJ«U, CAMYP, privaabicg
Tsvrble grevey sb'm""l /( . Cowmum PLalmw shhadare ) N Hoen Backy )
Ay bl ” _*n
otie ]
Twe Bl chicken &\MMLE WROL" ( Ara 4D
_ Bom
: ot
e Mek 7 2e6n (e o geree c. 1l
¢
/;M;[UMM l/aﬂqr:ﬁ /tme 0 I
‘r Ao
W \V Vb A~ Lo
Mol

S



s,

g»w A

6 Mat 8%

A st
fong cos

Thikw o Wit~

fago ke
4] a - N > ed R :
0Cuave 2 loen
Chinle
Moee hkogi
M w
' 10 .
NEVARN ScHWEICEERT & otV Py Liaw
HARBER & WrieHT gy HE ws
Twuéhgete R ScHweickerT g6 SNeRT
919 2%
e Irt yy CIEmENT & CARIE
MEmERIAL DA Diclausson ‘g3 i BLoon
CHAPWW & ¢ 4rHeR "7 rvan
/ 3
Sares 83 Donce

peoere

3
WEDLEVE



f

= MA Y T

o Wkl

N u\imc(m & Loy AN

HY 1S (msobren fpe. & Faegpb?

o

| g
Seegts VEVS Compsey pf Q) MAGHMAN ¢ B2 /

lomPle S
Poimcspuysern g ensigen / AMORSHERN
€ ctag («Jv7[“‘7“"0
(Slaad GVC Mﬂ/@ﬁ/mf Grt

Pevnak art + Bakoun basia

——

\_/——\/ — )
Corswvgto OCCAVIC [ ITH GSPrAEE
(LoD v L. T (pEy opebent)

—

Sttt 2B w o weST gy Loswr N

H/gw/;@ L el

SYPPTT TERPE  FAdd B SLLE
WMA ATl or2 C

Tt Az cneTee TERRIAAS

T é :jspj;s’l: / l Qﬂ lﬁﬁf e W
I Jume " ) Efeer fuATE TELTLAAC PIPeRs
MeOLENE | TER o DL G e o Blketira & pvig RS
, (VTR GET ,
NS BaLpeipne of AL 3Y R GerEAm gz T T Dickentow 3] ?3/
w3 -tezaatS J4  Meowumo sued iy e |
i oL SUBL,

CTRoUCH o oL BY u%/ryzﬁ.r

PNUL D MEPWLER of sl '§7 Or,,af,uf etad & max

Soeear ‘33 UfPe , tampex -
‘ / . Nt
pon 83 RE Gevayy - paLeoning 3
JorEs o o §3
S(w/glucm L (OAMAN : e aemeee
Sre@  Comgr epal §O  TTUHEC
Hoetl o4 o8 95

Hamicron 35
WEN g eveamER 2Rl gy



Prer. oo Pavip Bloos

"\)HM‘ THE ANedserss BASANUS oF Trie Merdue S ocly
ReveaL OF THE TECRANC HISRRY pr THE REGron ) ESPeciALL)
WHH RSPeTT To MiGRATION OF THE MENnDocive TRiIPLE Juilau,

K o



- L - Tt VEU"R’ ,Tg.-'(an '.'l“ . Friy & L A

Figure VI-21. Generalized graphic log and cyclic depositional environments of rock units in a deep stratigraphic test “{‘E"
near Hollandale, Minnesota. Major cycles are outlined by the thin line superimposed on the irregular thi¢
line which indicates minor fluctuations in the depositional environment (after Austin, 1970b).
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