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Jhe Qe MO«@_{?EA-

The acea ug\mc‘r\ wos mappeé consisbed of~
some 00 s¢, km i lower Prleogoic outcrops situaked \ask
i corth o] the ollage  Casdokken C dglonda) which s
J awrear 60 km soubrh  west o] Trondh e, Sdr Tromc)e(cto),'
\\301‘\0&\{. The {‘Opc‘)circx()\\u& o\ the area was \'n\l‘_{ with the
hdls rising bo ouec 500 matres Wigh  from sheep valleys
1, @ a¥ 250 mebres obove sea leve)l — Yack the 0&“€\15‘
3
;

seemed kg Ae Cu\*\-\r\o\ Hnr_o\.ugl\r\ o Q)ia,ﬁweau o\ a c[@nerql
\'\etq\r\\" d\ 500 above s.\. Mosh communation 'S
Hhrough  the vallegs ,  the oall ey sides are Lorest covered
: 0 (@rec)ow\mcm\-h{ Co\’u\{tfoug) cave Whece H«et{ have been
\ec ced tor qraging ond arable land . The \—oq>5-

| are  very much boclﬁ covered and wany of- the \JCLl(-eL{S'
| are oﬁcu‘)\ﬁa partly or u)\\oik‘ 5._1 laes . Q“O_"’c}mq‘ﬁ fthe

: ex posure (s Podrﬁ and or\\% oeneral gbsecvatwns ) magor

shruckures ond \(\-L\o\ocl(ca\ Seguences were mac)e-

Roason e %—or Chowce o\l (i ceq

1k wos decided o map i the area

no e Ha o\ C\&sbakkev\ for Ywo mai reasons.
j e - Fistiy Hhe mcmquemen\- o] Orklea Grubee
' Cx\t\—\ebdaq—cu\ Tron P\{rl\*c mine situabed ab Lpkken near

; Hhe Ockla oa,\\ﬂl-\ (Orkio}éd?;}‘e“l" Fromwecﬁ 5 and qav ey

i @ valuable aud n the way o( acco}\modcﬂ-\on)cmc‘ such  facdibes
a3 the %r@@&om ol Y‘he munes Pprivake qeologice| collection,
The Company alsa @roo\c)ea aec al Pho\-oc‘mphs‘; *-‘rcmsﬁoor}\

be"mﬁ&er\ Hae f\eic) qncx the mne OJ‘ the ‘beclmp(mci rf;nc)

o\ e {M\c} mappwng cod\v\nO\ ud-wencx\s‘, +ran§por¥ c\
specimens  jree ¢\ charge Yo London, ond et accomodaiion
ol the comQ—)am__éf hotel éur\nc\ uiciks o L“dkk€h~ﬁanqci~c|—
Per Sand sick ?rdmc)ea Mmuweh \cmd\ﬂ ad and \f\cspd-q.(d‘%
8urmc\ my vtk and ool qreat wtecest \n Mo proqress
ol the work.

T - ect— photoqrphs . Appandie 8.
13 photoqrup
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Seconc\\x.\ , the particdar area nockh o\ q&sbqkkeh
was chosen because of ks key pasibion for Ve cocvelaton
cg el QN’.U\O\.LS\\{ mappqc) areas n the diskeel >

. mapping the area north c\ q&cba‘t\ceh campleted

Mo pping be¥ ween V‘hese areas. The pr@o\ous\\.l Mapped
areas regemmé Fo were described by Uogql- wn 1945
(C\€0\001L1 o\ Po.r\- o\ twe Hdolonda- Horq diskrichk,
}\)O(Sk.Qeo\. Tdsske Vol 25, pp 449-52%) , Carsrens
C-W. m 195 ( Lé \ckens ellel C\E.O(Oql . Norsk. C\'Ec)\ .
TldSCkVJK}JZQ)QV\A Choduwick et al. ( Norq es - G eol. Vad. Nr
223 . frbolc 1962 pp 43-60 ). 4n 1952 Carstens C W
Fu\)\ts\w.c) a  map (C\eo\oo\ts\: kactrd cver [glken +e\FeF_
Novges GQeora(iske O?Pm&\mcl) Wwhich  was 0\ the
area Jdescribed o his 1a5 | paper men(—loneé_abaue~

Mebhods and f.%y._\p__miuk

Mag@mq eq uwip ment us ed wcluded qertsﬂ\d\—tc
com pags a c\wometer | ro@\dd araph pen , aenal P\nokocquPLls—
wth kodakrace overlays . anoke book oawd pencils , 2 b
hammer . “|rans pork  was Preéammq:\\\\% h\_\ fook . alse

‘u,s'mc\ a bLCv\cle Q-V\CB q,rouJ\V\O\ \)Oq_\‘y'-— \J\Q harces¢;t\ H«\f
.oavea bi’.mC\ LLS‘Qd onhl }—or (ﬂdu_q\nmc‘ ancj ccu’\-lho's The

wsually  boqqy qround was thirm wnder ook due ‘o an
\e:cceghonq\(n\ tme  sumwmer | cave for the lask twe yeeks,
spent m the areq when some ram Cell .

The -\-oQoqraq)\\ncal map  covering the area pub liched
‘DV\ the Ncwweqtcu\ Ord nance Surue% afF |- (00,000 Wacg
not amenable to greak enlargment . Tield maps could
nof be drawn wWp  trem the aerial @)\no\‘oqrap\'\s‘ Yo \nelud
Mough  detadl o) the Fopoqraphical and veqekakon feakures
for accurate positboning o] the outerops @ccorcfma((\i
Mmeapping  was carrred ouk asing the aecdal G)L\ol‘oqraf"f\g
wth keodatrace ouver \cu{g as +l-e\r) Mmaps. NP qed\OQ\cq[
an\or ma¥ Wh  save o wcalwon o[ allwviom was mar ked 3&&“‘{

onko  the Ooer\ﬁqs- ‘{f\ each case fthe fas:l‘«on o( tFhe R
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oukerop \nues\-\c\af—ec‘i was marked with o dob oa Hae Gutr(qu
(ou\-crcps were uswally koo small and wid el spaced ¢ jus bl y
mogemg  a the boundaries o| the ocuberopr) , the ddb war
sumbered and besde Htal aumber 1 the (\eiJ ot e Yook
wasé noted all the wlo roration ‘P(esen_‘*v_é by Hee du(‘cra()\
The ouer'\@_q‘s or “broces™ were numbeced with  Roman
numevals  and oubcrop numbering starked wibth vo- \ tgr
each  oveclay . TThis method o| teeld Mappn g made for
o fosher covering ¢\ the qround and mad e MappLag
psbie woven during Cany weather.

Rock samples wece collecked | and I@sec kons o| +here
studed W London, both o Lus b rate 'lr\.\Pqu_l ond
con- kg preal  (tholo qies  omd steuckures. Ouver ‘ZfOO aukcraps
Were shud ed c)urmc:\ a 6 weeks mapp e P ecod ;-
and aedlogical Mapping  Was no b cor\ﬁmecf M-ere\t& to Fhe
avea pr-e_oxouc\\\ nd\‘_ Mcxpped bul  wWas  conb wmued \abg
Hae ()\'-Q.VULO(A.S\\\ Mﬂgo_cj aveas for Ppurposes c'\ corcelabgn.

90 London o mosa map o Plan o\ r00ds and
FLORES  Was  cong bractod brom tHhe aerial (pho‘mc‘ro\‘ohs
av a gcale o[ a \:\?.OOO’ ( the scale c/\ the aerwal
phoroqraphs uwsed s {(eic} m\os‘) . Pwo Foqrq(;h-c dis }'orhgh
mode  consheuc tion d| the wmosawc d(icult bot +the rOSLLlHno{
hap s consid ered SUL(g:C\ﬂnH\,\ accurale J‘-or e (P(OH'MC{
c\ the qeolo qical mgorMo.\-govi O,cunéc). o copy o] the
map  wibh the relevanl qedlogical (o mabon s sub mitked
ot g repor - ,

b cam be seen -grow\, the ouer\owls Fhal mappig was dune
}x‘ Yroverses whbher thaw shudymg every exposure n the avea . her
Wos 20%€ Aor kwd teasons . Fiestly e braverses ga\\dueé bwes a]
‘20‘33 Dafesaye. 4 shreams . ke séas“, roac)s , Fracks whieh cul-

Jewn \r\row:\\\ e cover mYo 9 wnder l.i mq rock ~ es gecafly

wseQul  w govcs\'eb areas | An\ Pachs d\ ‘)\a(’eo.ux ee. ke

2X gosure v Yhe aveas bofween the braverses was u;u,q_“v_,\ pooi~

o¢ won exstanl ~ Yhis could be seen o hlch éom_c‘ the }ravarses .

Secané\\\ 1\' N\9.§°- _{o‘r l"0-?u§ «\QWW\(‘ .o\ Yhe [m»a[\:, arca uv\c)Qr?a(\’{n-

T T— re——— ey
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e sequence eskablshed  thore.

?rau\ous ch\\‘ omé Qeq‘.o\\m\ Corro\oﬂ‘\on

Gs Me mam ob |eck o\ Hae MaQPIng was ba corcelalbe
he areas oerA»l maé@ed, LT nec\essqé% bo quue o
short  aiecouny d\ eredwus  wotk  and nake ﬁ:—e;g@cﬁq((u{
the \\\~b\d\0p\lco.\ Seqw enceg eb tal Vish ed ‘0\1 bhe (rediu us
worlzers | Tople I samearses PEEUTOUS—~  Sequln ces
esVoadol s\ ed b\_\ prevoas wocrkers ond  shows peobabl ¢
covrelakiwns wdh the aroa CTa o’\ .q&’s‘oqk\\fn ond

\

‘I\r\.VOG\\' The uJOFk‘01 '\h.Udc)F) ()w\)\cs\r\-ecj M 945 as abouve

-~

Me'r\\-ior\caa1 n Hhe  ow o\rqéa mghmor@hdsoé rock s al
the k\f\p\onéok-—\-'\dfo\ Adskrick g the eash and norkh cr\ g
areo  porHa o‘\ Gashakken, established the s;;\'rodr\o,rqﬁﬂw[
@\ thege rocks Jery #trm\\)\\

\loq\* describes 4he Chgcen Growp—as Seres oS
CON;\ssrmc\ @r\mqﬂ% 0} ex.ceet)\nq\u\ +W e e eﬂu&tdt
o\«eef\s\mnﬁ’-\qoqs. With (&)k\roc\ovs*lc mokerial and sdm ¢
wmbec cal gt ed s.o_éuv\em\‘ur% \‘\O“_SGV‘S', He dec dribes $he
Hove Slove (none d Which was dound w the area aorH
of\ Q&sbak\t{m\ ond  the T&cen beds o’\ the T&rehc‘renéc\

os SO m\-ercq.\al\‘ea- —\l\ua ngug\ua o\re.euxs\'cnes Were

descrhed  as \Y\C‘&-\_é"\c‘ pllod  \avas | ced jasger bed s wp
W e, Phek |, some  bawds o\ shale O\r\\u' oo tew
mebces bhick, and  some breccias and cow qlomerates The
gggug\oes which  malce wp mosk o) the Storen Sevier

are eicnbed as Fypreally  basa (ke bak me Fa morp hosed
Yo conboin mach c'a_(cd'e', angd some chlorche
al\bi\e | qua(‘r}, and  Shande.

Ooa\q\mo\ He Skgren cies Ut places +he Hovn
Secees ak the bace o\ which  he ‘Fmd‘j describes VHhe
Venna  Conolomerake  which el wdes mconsxdermblo( rounded
JYraQMQn\’S 91 o characteristic caledte cich sandskone.
“The O\)-U’\b\mc\ Gawskadbakk Breccia consis)ys MMV\H 0"}
f'rroso\mevx\’_s ol Sigren Greenstone wp lo oo 3w cw. 1 532
ﬁ-ro\a]r\er\srs O"\ ted fospec and 0’{ sever al seginenfacies

QPLC}O\‘G
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e Makrene 1s -’[-owr\a'b cons (sY C{) sandstone qYains ,quow\‘;
omd albite — Paes matex alss occurs as sefnm&e beds Wikhin

Wae brecci as well as  beds d\ qreen sandaCone oiine

. chocolabe coueced shale. Twe thele ness vavies o‘orup“~1~

Tlhe Pdonda Shales ond Sandstanes conss 'y
Equch(ar\L{ o'\ o ‘—Llpmcl.\(t.l un (a\\o.‘reé recichs\'\ purQ]Qnud';\’@ne
¢MNack grey shales . The latter chow cusby steeges »
CSd\’S a.‘\—-e( u}eq,‘r\f\erec) O)ra.ms o\ q:x{rrkoh‘“{ ~ .‘U'uh SC\O\AS"‘dheg
weve SOV«.&\A fo occur and the dhde wl was bound o dary
Yrom BOm or less n Huck pess o @oer— some \0d mel pec

ch\’ describes the HUglonda Limestone as tne
grawed and usuo.“‘-‘ bluish ALY w calor bu&’-OCCOJ\CJV\cLHL{
Lig W ey fo \\el.[aud ey - U conlacns come wbercalal ed
c)af\c_qreu\ <hale and vacies Uuclkeness douwn to cm(x.(
o -\-—eui merres thiek . The foscil fauna s &3 el wa Kok
spavse - the telobibe cudenc e suqqes ted H"Qeﬂq“ a
Llanvirnian or Llaw del cam agle. .

here  Nas been some cor\\rrouers<1 over the origin
ol the Hglonda Pocphyribes Which Uoqt considers fo be

extrusioe and there(ore w ks cocregh strakiqraphic

' qa%\ho“ aboue the o londa Lumes bope. qu" d\d‘mqquq
1 h\pas O\ QO[@\\\{(("Q in the Ha[onda ‘HGKC[ cj‘g{-rgcl_‘

F\rs\‘\\,\ Fhe E-e_rol {—U‘P-& Wheh  he consers to be a normal
andesike  wth  Haelke \ara]@,l«.( altered tabuler crysbals c}(
Q\aqwc\a‘ﬂ and some pUroxen<e w o vecy —\-mg qraned
qromé Mmass | secoc\c)\u\ Uog¥ Jdescribes the alm&s ‘—u(pe
wweh  has  mere  crow ded ()\qqgac(as-e and pYroneae '?]n\e.\.:)crqS‘l’J'j
ond UC‘C\" considers this b be nbhecmed ale berq_er\
andeste and besall COM0.0SI.\‘\C)V\- 1he eudence Uoqt-
doscribes for a proboble  exVeus(ye oriqua Jor ke pocphy i tes
\S muu»\b\ con cerned  with e lack o’\ very muach conlacl-
n\-e‘ramor‘ﬂuc,m and cktu\r\q , Yhe pyrec las¥ic lou:.\e( o\ fen
\-o.u\c) (asv unde ¢ Une @orvk\\ ribes | and cemcol cudence.
\)oq\( claims Haalk on chermcal eviden co the Ber‘) ’rul?{ _
could well be eﬂus\oe Yo @ sin(a r ot )‘—or He Al s

o
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-H\Q{’. Wwaos wm Jdoeuh. M= no ved ol ol the @d\f@k\\f‘d‘@f
ave J‘—ow\cj a¥ He sawme hocczon s(—ro.hqmph\ca((ul buab thak
weéc\u\c\ oul cjf: thoe ltMQd—on-_e: complcalres tat (D((‘“U\r‘v9~

Shrue burally \.fcq\— shows bFhe Stdren and Hauig
o be -\-o\dec) foqef her - very \—\c‘m-\ul y with the cbpiky
O\Qt\-e?'a“t\ Neth ¢ask — Soubh Wedk. Uogbs map shouws
the Hpoin Seres to the south eash O\ the SAdren
ou‘rcrop \qnq befween the S&renqr enda and the . Caory
b be d@ Q0 steeply towards the North Wesk. TTwe
§8ren Reds on Hhe oVher sde c)\ ke Sirdrean xceens Fony
G\A\rcrop he shous o be dcpp\nq <o @asl.

Courc\'e,hs C.\J. An 152 Combens C.W- Q)\L\;\\S\\QC& \'\l;
mop  kark poer Lolkkealelbet winch cluded the areq
soukh c\ e voad frowm Gés bakken Yowards @ +he
OcXxla \Mﬂeb\. The presenl MapPINg  Was extended 1nhyp
Yas avea. He shows the rocksas belonqing ‘to the
F@x\mr\c ( sqnonwym for §¥-q§v~er\) and Hoowm Series |, Fon
o shudq d\ the rocks \n the acea maﬂoec) \)Ll Cavsbteng

Wis  general de(wtong QJ\ the i\\-kd_\dqul ..Jere'o\ymow;l\/
e same as  thoge o)’\ Veab-  9n 1981 i Lokkenelkd
QQO\Oq\e — Cars%ens Jdescribes twe area coveged \Du[ th
map and makes \F clear that he considers Fhee
porp\w\r\"@; o be whrusde. '
C\&(‘}wtck el ol . da \2B2 (M—G-\J- \'{m"bwk) Qa
paper FHed he C\QO\CJO'\W d\ Hae F\t\cj heim - C{&ba‘i‘kfﬁ
Chrea as (pu.b\\s\neé by N studanks o’\ T npeceal
Co\lec;\e. e paper Jdescrbhed an acea sourh o] lake
Su erk'§§oen mc\u&;mc\ both  Sigcen cond Hd\il‘\-.k SR GLE S SEeC

S

The seguncen H\Qb\ es Fablish od are  broad \\1 \sln\\w" bo

lrLso_S-L es\’a)o\tq%.qd ))(,\ qu‘_ Pl Ve Hd‘O“a&HG‘Q o‘-'»\c-‘#, !

bu\' \’"G\G)L(J r\‘ﬂct{s C\\cu\c‘es \)0\’{/\ wec "(Cd.((\{ g \r\drl ‘;0‘\ “Q“\-{
mad e detacled corcelal dons O\(Lcult, .l
—”\?_ Sl—qua?\ Ser'eg OK thxd wicke ekal. > <ssen l.-,.xl‘i.‘-{
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He some as thak of Uoqt.
Chad wck eb.al. consid eced Hie Hduia Serces (n
Hae F\dd\xﬁqu&s\ﬁa\:hem areo.  as B maun Arowps,
Haoe ’F\e\dkﬂm Conglomerale alr the page, }-o\(guied b(,f
the Fleldheim B eds, tellow ed by the My plassen Bedo.
The C‘QRJ heqm €Conglgmecale was \‘vumo( fo coasieh
chn\x.\ o\ waler wWorn bouldecs o\- Steren Sweres cgclee,
The ?ge(o'\\gm Beds ‘were des ceibed as \.\eru‘
vartable | atnerally  qreeash or Qrey in colgc & Mainl%
Parous  chales | sandslones |, qrits, conqlome raleg,
breceins | ¢ limes fores. "lhe bYedgs are oery +u( a.ceaus -
Sowe ci)\ Wae chales  chow  rust morks .
he Mu\()lq_ssen Reds were ace Pr=d o run cm\:\\( qrc»(
siby shale wiHh browan alleroton specks lqing on
cleavaqe planes. .
Chodwick of. al. beleve {he por&o\w\r&es bo be <[]
e bod s alPough they aqree  with Vogt on thae lack
O\ mach  conlback Me\quu—\o\\g;,w u_,sugq_&((_\ € q.eh-erc.\,( abscence
e\ el ed Mav Q(ns . Yalk W o \-{uj olaces -\-Lu,\ +nd
chille d , and ouem q(o.‘;g\{ marqmg | o+ al<g Oﬂmtr\q o\ Fle
@0\’p‘u\rdr~t who  Hae cow'\l—rU\ roclc. 1\‘{\1 commenlt on He
grodoatole guvroelash nakure a"\ the  druq ranbe d’\ Pdrp]’\\_‘rl}“(
19 the  lmeslone wnder Hee par(ﬂu,\rl‘*e. .
?rd\y Shrand comments n  the pPaper FHaa b Mhe
Pbr@\qr&eg | Rpreseat o sub vl cane e‘nsoc)c durin

-H\‘(’. aepost‘non d)\ We Rek) heom @ec}y c(
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The orea nockh c(; G\&shq\t\:en

a qener'cx\ stake ment d{ the s\-m“\qrap\ﬂi ef Fhe
rocks Cropp ing oy m the area ncrth o{ q&qukken s neccesary
W ordec to outlime e de(mibons of the wames wed and +J chow
how  these maer named  seres corcelare  with  the Major samed
series 6| Nogk | Carshens, and Chadwick <b.al. |
' The oldest rocks m bhe areqC{-rom s bruckuwval
-e.méence) are tie basic 2((usives formed “qre{ns‘mues" b‘j
previows workers, The ?reset\\— moesl—lqc&or ‘rolloude_c‘l Tl
q(u.w\sl—ones along the stedee nbo e Mmap areas ol. \Jqu
and Cacstens where these me({_ée\m«*}qs Ctgdrem Savies,
N S\-ur)t.\ w the (\QH o| Cacslens’ MQPQQC) bouv\éqf‘% herteh'
Me Shgren and Houm Secies weskt d\ Suerkksoen Wos cacried
v o echablsW  Ha bdu‘t\cjarc{ fror the area nockh c[ Qs baklon
Thece \N’.mq 0o &'OSSL‘S discovered the \:ounc&cu‘ﬁ had }o be {-thed
an \l\-ko\o.:\uca\ QUL ene @ dﬂ\L{- The bou\cfcxr«_l as macked ah
Carshens map was Yound 4o e shraddted with a Huck
COV\‘\\UMQFC&'\C senes. frevious @orke(‘s appear Yo Mave {»lxec)
(he octual bcunéani bebwwen the SHoren and Heum Seces
al a(uerec\\’ (evels 1n Haig congy\a mevabic seres —which olmosk

|

muano.\)\ol occusrs  pelwwen lncmgofl,s Aegmx\r—e\ol ascrbed o
Skgeen oc Héunm  Seres ros@£c¥ldf\g1- The @rc_sg«\)r- moes bqalor
r{,qqr’és Yhe eracht +t;cw:l o\ tas bo\mcjarul as a Fruw “himee
Pan<’ o mprackicable as ao Jrass:\s: are )!‘C'““C) and as
mosk ccnq\omerq\'es ace \wl thew na\‘uwa‘ Jdiachronons .
Neser-the-less  Lhe ét“’emu\ce s wery nobiceab le between
he basic S Fdren o\\«avenqs-ome, voleanics , and the Swecg\h‘\eh{"&l‘b]
cocks aboye. QCCO(‘&H\O\\({ thes \1\"\'\0\00‘th\ bouhclctro, \S
Holr s eo b«« the present \rwes*hck afor as the Sigren /Hg&um
Secies bowndar \m.l e present mdes\-\ci afor . {he are
aor b o\ Glsbakken.
The Hguin Sertes n which the present wuekiqaton

ncludes Hhe aboue wmentioned conqlomerate as wel as all

e \nor\sm\s SLro\\“((y‘rq{)k\Cm\\v\ aboye \r\c.\mae a\so c\E\St's (hl“'sr
saws¥ones>s\wa\\es) and \\wmes Vones - Omv\ one %—Feﬁf)mq'\or

s - o=
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ls‘r\w\oq\m\ wnik may ext“end a\ami ' shrike over- bhe whole
oxea ,«m) these correlate uery well wdhh  wads dl e
stawd ard 4lgom Serces as es t—a\zm\,\eé bo\ Joq o bhe Helonda -
area , and olsd correlate well Wikl the seq uence established
o Hhe ?\e\c)\nmw\—vqasba\t‘t-er\ arec by Chad wek el.al.
Hdu:.eoer, A idual rock bands OS any i.ﬂ»\f\c[od\(ca\ &-g\[:-e_
Moy Sisagp ear a.\ono\ the strkke | @rc\oa\g\ul dwe \n mo.s‘r' casey
bo taces chhange \q\*erqlb_i- . 4And widual pands are alw by
c)t{ﬁxcd" o ’\-c\\duJ becauce d\ t+he pooc exgposure.

“The s'rm\’quap\\\ca\ posthion Otl the Porphy ey,
as avove MQV\\-xunec), s much n ‘c) ”P“\\-f’_ 3 Lul s\frucﬂ‘wrckk\
\-\f\QL\ e nwear the top o\ FHaak pcu"t' o\ the \—Lq&ui:f\ Seres
r{@ras-ev\hacj W the area , and are econsideced with Fae
Kguin Serces . The ‘op c\ the Hdvm Secces s nob seen 1w
the area wer th o’\ G&s baklken awnd corvelakwas Awt\-‘m
Uogk suqqestk thab all the roeks w ths avee are @! ;
lower K duin LCAS

The shandard Hoowm Seces eckab\ished &:\1 Uoqt
w twe Helonder area CH\Q soullh weskern G;cw\-:cw\ cf]
the Haﬁ\onaa-*qucl ::)u\-nc‘-) »oquea n Table 1, .

Correlakions  (provable) berween fhs established sFal-\c[mqﬂv,

rHhal o Chaduwick ebal. | and the sequence eslhal tished

in the acec nor th o‘\ C(&ﬂ)qk\‘.cew) are shown wn Table IL—_,
“Mo«lmq ru\q.é& ac{o_h«u‘qk s\m\-ehev\x— u?ov\ ‘["L\.{

s\-rq\-\cqug\\( o\ Ma  rocles cropQing oul in the area norbh
0\ C‘Ssba\(keh avd. haoin

bebia e \ecms o} bath th\o\oo\x\ &hcj reolcov\al COH"QKOLHOP\)
o '59.\'&(\&3 SU\_(’OQ% c\‘ Hr\es‘t Ser(es ar\é S\-LEANIS(QV\S U’\Qr‘?-

Wil be made. The sﬁrut(‘\ wll shack wdh the oldes coc fep
— Yhe Stgren Secies. -

O‘ ées'mecl tHhe mior Series in
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The Steren Series

Ihe Shgeen Secies cocks occuring in the area cah
bi\ éegmeck as those rocks \%mc‘- belaw the ek cov\cl‘dfteﬁth
Se,qjueh.ce)m\r\.\dr\ lees  belw een degxm\-e Starea and Houn Seves
vocks (le, crocks assiqneé to the sane Series bul el preswugs
workecs) > M most places . Tlhe conq\lome cale 15 i—\.«eregcrc’
ass&q\’\'ed Yo the WUduwm Serves 'c&\ cases i the cwres horth
cﬂ\ q&vb&.\:\ten- Lo stk cands the cor\o\\dmerq\-es or other
Koo Serces rocks appear to e direc Hu\ upon e Q“LLSN)(
é\reem(rou{ \aqovas o-\ the Skdgren Secies | bub the ackual

contack ¢ pever o.x.@csed, Moweoer‘ Wi the Stgrena Serep

ou(-crcs@ showa on Yt map  Wesh and soubh C‘J/\ Suer ks3oen,
nou e\&mwe rocks occur behween the &—ép dt e eﬂ( ws Ut
o=t shones and the Cdm\\unﬁe’ahc s.é-ctwev\cwa above - Ha{s'*c
nown e}\w;me Shgren rocker will be discussed below @ MOTe

debanl- Tthe feue r—.e\qhom\mp 01 fhue T&ren beds (as

_c)etmeé bvt Uaa&(-) o the eﬂmswe qreen chones wll alse

b'e é\Scu.ss e() y

T;H‘S‘H\« l*‘ MJL“ bt u,ge\u.‘ to ClQSCWtb'e ‘HM?.. Q[(U-S\\)'(

.g\r-o;e,ns\"one wmilcers thal ave Swrech (U\ overlain  gr ap pea

b be dwecky guer faxn by ocks o the HPum Series.
n the  nork\ eash o\ the map ared  al

 Krokstad® Saetar o llCU‘O\( mlcec o lavas oceurs ~Fhis

S in direct conkin wabwan wikh the Y Lower Strgren
Greenstone ' oakcrop shown w the ‘far West of Uao\i-zg
map acea - the Vavos ace {-Lwtca,\hﬂ egidotre cich from
SGCOV\AQ\'C\ alteralion | qing +he chavractersbie qrech
eolor , noe  sheackures or shabicakwon by cam pasition
were norceable . QO charac terishic \-u“ lay ec wag
touncj bo ou\'crop sk wmeaide  fhe south ea stern
bouhaaru\ o" e au&cro‘L Wheras the western
\po.u.ndam,\ o’\ the wler s ot accur‘a\“e\vl def evrrminab ¢
due o Pouetty o\ euferop | the couth eastecn
boundary s well mar ked . () Yhough ne direch conkack

5 sQen , O d(sHmce 0« Of\l\»( sem @ ‘QOm- 5@@)@?&‘15
*for krd\:;\—a,é racm; Kowolad n o all ol rzeorh




ou\—cvow d\ c\osmg\-e. o\r-e_ensﬁ'one and +~\p(ccd conqlo mecate
res pec\-\oel\{. We wlier reaches a maximum wid kh cf\
awro&tmq\-e\u\ l-kw - va the areq a_r\A, Jrr'OAM sdructure
o Hhe Surrounc)\w\ oo sed\meﬂ—aru‘ cks showa on
the moyp Frdbab\u\ cepresears the core aﬂ a "(C\L\Hb[
\-o\éeé anticlme ; with the westkern limb nverked

and Yhe axs plan g in g qen\-i\,\ to  the scud'\'\ wes .

Aot North a‘l S ackonud & He w{t\uﬂ\}(‘c}“‘l
the mo oeer d osmedd W d\ \-‘.’P:cok qrsns keme  lows
Scamn .l B onewer st o dineer con bk ot M
Houin Seren  hauk M‘ccl\qbo\m.k-aﬂ, , GA om.cufuz;«r;o.\*cr
e woedfEm - wnd d‘\ Sﬂc'\'UY\QC) oo scowh cr{ He CnLZLr)
N wen Yo bo r%\i\«q, ol “WWQNM—McMmﬂq‘
on oreon shales. TThase shiadey could  be Iy dng Badiueas
ot bond o) whith Yo boblan B wob sean. and whidk
© romeedly Wb hoki@d @ e conglomardic soqpuener

WMAMMMSwmmmMM@M/W@W
wmkm%cmqmm.wmﬂ

WAth B wdh sShowm bay r2ordy hoﬁgov\‘fol HUonrnn Sew,
shadoy o He Unedaln weale ol He W UEr ol kemla
e wlbar  would appeor ‘o be @quq G\M*‘HH\
He waly fon W peboble ovkerp shape, Woweuer

En%w%m@ar\'o*\*{w_ma@m,&_t@%{
G Wiate s s oondid— T o 15 e o Siala e rMUOA or
chw cmérvc)axlﬂ @omM}che, anws
ndicake o oru\un& openHe @\-\u\o(e o He  cagh. T Thyy
b mdaled an Mo ‘

Qs noted w the general shaement 0] the 9¥ra‘-lqmg1ﬂq
of the area , the boundacy betwen the Stgrea and
Héuwn seciey  showa  on .Carﬁens 195 1 map, fo Fh
wesy™ OLV\CS sow\-\'\ wes\‘ O] §def\tS§O€f\ was Qxas.»\\f\c"c) +d
eskablsh o |lHﬂdldC\tca,\ bowr\éar'lf Yo be wsed .

Q9 ‘—o&hskmc‘j Fhe bouuxc{o.'rb[ belween Ithese Series F\r\m&u{"\od

\
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He orea- @ detodl ed sPu«J% 0| the boui'\ejaru\ as \F
,eCcurs  Ohn @Qor‘rowoj] the  south Wegberm shore Oj\

Sder\(<;§oev\ il e qwen below ; as wll an accounk
o\ s bOw\éaru[.cdonol .\\'5 skeke to tHhe nocrthh wesf~

The Boundary oc marked on_ Carstens ™M ap -(\C\SQ_).
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The W band” showa , whieh 15 very dshinckiog and
ou\-cro@g W other parks o\ the area ;, as ob krokshad Seokror
where & ‘Ml.? o.\\reaéw,\ been ﬂ\&f\\“\o‘\eé/ and n +he afeq
}i north  west o{ Sogrksfé‘gn whickh will be discussed below. Thy
\‘““ consishs 0\ \OU‘O\*? léaomorw\mc ery srals, wp b S \ong,
o\ {els par and quacty o a foe qramec)_ mateioc macn ly o(

ay ere. - &rw!nq\s .“P?W)"« A.
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vhiFe mica, which s probably a ‘seconéaru] al Fecalion produck ;
GQ’e\’ -l'\\f\e C(\"a.\“eé -\-e\srpqr”.m‘g"\\}g'(‘:‘:‘ire \f\O.S dQUe\GP‘OA n CVQ.C('(S
ad afound the edqes d\ 4—\r\e. w}tcmct‘phtc C(‘\-\S"’O.LS“-'_H'\{
band 15 oaciable ‘composien having. qv\\\{ scatltered
\d\omorp\r\\c crqs\-a\r m some ou\'cropf , bu¥ bemq ?FEAOM‘M\"\H
couv\?dseé'-d\ Mhese ceystals 1n ghher ouberops . The JFgffih“
‘0\ the \—m(( Sand was no% seen w twis \:ar\— OI the areq
paly ol shork mvesbigation mlaad  Would cecbamly  have

revealed the DPotlgm . and the areensirone lavas belouw.

he lamwated fwme aqramed beds which lie
s\-ra\—\o\rup\r\\lca[\u‘ | above the distinebiue \-ugu baw d (f\b
all He Veds here are mu'er\-cad) are pro \m.\)lul ?rédam\nO&\H\(
s‘.ea\w\ew\\w\r\f T T pack be laminated lauva '\~1U®S'(
i-\:\ouq\/\ ths s moce doupHul | hecw;{ alberakwn a\ Flav
rocks  makes  Has d(ﬂlu\\\- fo decide.

The sthmus berween $he (mmsxsu.lm which s
on&ﬂ\*q_sg-ea parallel to the schare, owd the shore o
masnland \\-qels, s o\ very recenk sedmenls mre_\«.\ reocc\«mc]
more than  Im. high above lake leve|l. The anly outerop s
on Hus peamsila are og' conglomerate \nc‘udmﬁl 1as per
*mc{mQ'{\"S‘- The conglomerate wncludes much qreenst-ane
wmalerial and fhe mc\crec) edqes d\'m’mef d\ Hae |aspe -
Jrrokclw\%\\'s P"""‘l\’.“\' resulb from the orLc\mq\ pos tFwn G\ the
fospes os e oedroe m-berween  Yhe ?‘{(0“‘) lawas Gl the
St¢ren qreenstones — codher than ﬁ-mw\ breccaton.  They
cor\q\OMercx\'e s WWen biead  wikh  Hhe conQlorerates which
ake ap  the Blwee small s\ands qrrcmo(ec) Pofq“e\ o
Me  soubh west shore and the ot-ev\era,( shedce @l the
rocks, The {hree 1slands ond the FQr\msuch c)eschbec}
aboue are all shown to be Stpcen on  Carskens 19592 Mmap
The OMU\ duqer-e.r\ce e f))resenk W\\)-eslﬂc‘qifar' could erc)
befween tHhese comos(ome(‘aﬁ*«a ou‘n’cro(}s, and Hose tarthen
Fo the  aovth Qa.st’—a.cknew\eéqecs oo be Hdon Se rres 5:«%
Carsvens , was the lack o‘ r‘ou.nc)\no\ oﬁdfﬁ’z‘ [ sper ’rraqm-gr\’rs,
J—L\Ou,c{‘«\ cokn n the conqloh-a_ra.he ou\"ct'or) \u;F s cuss ed
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Moy o\ the sper -\-ro;c\mev\\'s‘ are rau..vu)QcJ someb\mes well
ounded . The preseat woeshqakor does nob concidec thiy
I((erence o s the K’\“C‘“ﬂ' o| the bruwnd ary beluween
Me Stgren amd Hdoom Series , berween these conqlumeraler
The conglomerates dsausced | of greenstone cakeral, clearly
mdicate the enémal "cl‘\ ‘he  Styren greensFone voleaw e
episede and—t with upl@t, and +the beqianing of thy
Hgua seéxw\eﬂ\—arul epxsoée- Qs He conglemerate
represents  the probablg upiglb , the bouum:)cu‘o\ con Desh
e @\ctcec) undecn eath ‘s, incl wdwng the lam cna Fed
bne dqramed rocks and ul| bownd on\u‘ i Yhe Shdren Seres.

Seology o(} e mc\wj\“d‘ Lhe north west chore o Svorksisen

l

""r;.-—s\mktl btéé\ﬂt‘ s tnnq\ow\!ri.\'e Holdn
l ? §
Shale sonditon s ~
\;:"E:Jbt: [ tn::drtih rocky
- WNOArH .
N e Dy Yan
o SRR bl Worgon  Skpren
. - 0 ~ : — "
G - W’Yk«"f o> ol c.n\ﬂq‘afv\era.\'? grasniiont st ‘
K . Soieil
saw¢ 1"‘_“":_-_3:_ R ackual oukerops m dee per cdor.
epdote A T = ol B . \ T
ru‘r\ - - ¥ B
e 1 Y
la oy - o Touay - i1 y
F mdheake b s,
o 1 rocy wreng wayup: v ‘ e u“q\.—ucr-\'g
Lary W ‘ﬁ ‘ - . g with ?gvg\u\_r\\'¢
develeped pllow lavor gl = L &
"
lay b ] "-ml bo banded
J el N \ Ky ::1«'0“'.‘( nm\'w.\")
(_-ro Soor k- ™Mo, . > ihj(
Sy ‘ . Qrur\ wery Jine
Sa S N ned Wnded
“ SN conqlomerabe
\\ - PRTN (,(we_nho»"”' lavas (o) et N Precia, nobe % cenglomernbe
—=—~._and pllows 3 mabe lachwg ) na pas, e
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N
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Lmvag
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Scale 1:15,000. ; qreenstone lavag
'\ o \Kins iy

L L J

The abooe Mmap s wery mu e sdg ex{)\aha“or(,l- Bebtween thy

Mo c\rthS\-or\e lavae and the wman Heum conz}.ldnero&e flie two
other Worizons . The \'q“ band , seen td be about 50 m +hick bub-

P“OBCL\‘J\b\ variabl® s deakical n \-L\pe wihh $he l-qgg found in

the area descehped on ‘he soath western <hore of Suar kessoen.

T
¢ vrock bekween Lhe \-q\l \(\orl3 on: and the cor\q\omerqpe c variable

Detwaen 50w o seueral Wandred mebres n Hhieleness 5 leym Vot b

He dond ed weks menbwaeo us occuring bebpeen M \-u(( and the
mnq\oan\—x on Hee Sou\'\ weskeen shore ot uorks;aan The bomo‘an,

5 wot constant and Qrobabu| auecﬂ'e& b‘1 ‘-qu.H-mc{
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Unader the {-qgg horigon Yhere s o Hacek sequence o[ lquas,
the botom of which s nok seen i the area - he lavas wre
epdeke rich basic lavas and wclude both wnd ({ erenlbiqled mass v,
and’ pllow varietes ™ The areas n which qeod é&de(o}i(\e'at' e!
(u“c/uJ lalas can be seen are showa on  tee map abave, [n{(aw
lavas are ot gseen any of the ghher Stgren Cecees (aliers (n
Hhe area nsckh of qésbakken. The pdlows have an epidoke
e fm siva aved just waide the surtace | +hes rim or shel(
occugees the cenbre o sone of the smallar pdlows. Due b the
saqquaq who  ear lier ‘)t“ous ol lalFer cues (more plac\uc) +hee

Ckaruc}‘e,rld‘\c & v"_m.;\ éau Q(O?\S ci\umc\ exc a\{e,o\"' \,(ouu\tlmq cjcﬂ‘q

which sWgw  Hhe  Stgren racks o\ H«u; area o esk d\ Su.c\;fﬁtsfa'eu to be

wyerted. TThe e\ows Le w an agparently amorphous or
eryprocrystalline quarts mabet , bermed (asger by all Previaus
Wworkers on accounls d\ b red color.

The arceas ol Stdren Series rocks dJdoscedbod aboue
are the only aukerops o| Fhy Feres v the area mapp od by
e emsav\\- W\OQS\’\c\c\"ﬂr- Howeder & 5 necqes‘sar\j ‘o LkQiene
Bose  greas e;\ cocks WM the area whieh houe bYeen assiqned to
e Stgcea Secies by previsus werkers, (cee coﬁ‘e\o\\‘mt\h«qr) :
and are Fhought not o 'bdov\ck fo the Stdren €ares by e
pr%e“l’ W e o ator. The bHeds in question ove the Saren
Beds as descrdbed ’DU\ qu\r which cred) our w the SQrenqrer\e‘a\.
m the dorth eas of the map area (cnd the exbreme wesh
o\ Ueq'vs map &(eq); and alsd the Stgren qreenstone (s alsd Hhe
Riros Grovwp ccdiists - Hae next beds below the S kgven fer(e?) shgwn
on Carsvens (952 map ‘o crop oab Tusk soubh o] the road 4o
Glshakhken and Reklorlt o Swork-mo . Fhe worbh Wwesh ol the
aCea, |

Furs\—\u‘ e so called T&ren RBeds — Lhe magor Stereq
qreeastone mler magped by Usqk which crops cub yust Ho
.H\{ pasy d\ Hae mop arvea Was exaun thed ‘bu\ Hee r?wsenlv
nyesh U—'\C&dr ol sk \-rauersu\c\ ovec \‘dq\"s k U‘W{f Greeq shone
- T&r{n'@eés- Lower q‘—'é,e&'\{\'cﬂ.e Suggosed successigu q[an?

a seckion #kruu.q\« k\ec)s\'a.d- The .seé\m-o_«\\-c\r\.\ J &ran R s
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wheeh e qeoqraphically, bebween Hae qreeastone wlier jusk
b the eastof the map avea ( Upp.er' Gereenskone of Uoqh) end
Hae greenstrone nlcer descn%eﬁJ above siuated at- krokshkad -
Sackar ; wece Huoughl- by VUogt +o be V\cma((Y W\i'e\"Cq,(q_‘-gc}"
W bhe  greenskones  waless pecfor Hmruuhr\o\ were Yo be wmferred.
The @res-eu“‘ MRS Hq aloe guO\qes\‘j‘ Hha tHhe —S&r‘_en Bt_’.cls
are in tad- lower Hgun Socies ':ec):vdeq\*; and lavas (n.(mcl
" QSL(“C.‘W\Q between the Shtfrea areensVone wliecs. The .
Wap dl the Jhde area <shows hou Yhese beds are w fq.cF

« sqachwal branch o the larqer Hgun seres oulcroy fo
Mue soudrhiwesk The sections showa o CFq I llaskrate

i qu\'s e;c@lc\mo.("\dn o« the s0 called T8een Q eds and

" show hou.i) wikh new eudence Qro d uced b% +he premh\r*

\m%\-qaﬂ-ur, Phe "T&een Bade? are @ fac Hg o Series.
Us meabioned above w the descmp\——wn e’\ tHhe Stgreq
qeeensione  lee round  kroks bud  Saekar o congld me rale
was —I—our\cj b ke (usk aboue the qreeasts ne — s cd aqlorecche
was ur hound b Ueql-. Qko  the Pcr?\\\rd‘@ , which Uaqh-
raqqcéecj Pru\-LquH as ncvvta.((ti m"ﬁrbec)c\QA \ava Houc i
the Hgoin Senes —~and therebge a LHwldgical “index fosai [ ¢
J]-ar the Series , ace \—ow\A dccupying +he coce d{ the

sunddine 1 He soufh  wesera eocbwn o( the syaclmne.

Un doc \—ur\a\'t‘u\ He @ar@h{m&-{_ ou“ct‘d(.‘) wedqes ouf a,ﬂamcl the
s Feidke 0)\ Hhe sqndcne T ke gou,(-—\r\ w est 01 k(e.cis'\"ad oh
the border o| \\oq\-’g Mo aceo.

The oug—cmﬁos showan b Carstens 1952 Mo.[), n
e north eash o\ bhe acea, o)\ S tgren and Rgros Serey
rocks  wece lound o be cav«,pld\a(c‘ pe bbeus —the areq

o whach “’LU\ are sc«&:paseol +u aud"cr‘dp s all Jo(mtl‘e[v)
Ho din geﬁes . TThe @dr@)\\u\nhls aera@ oer" . Fhe su\(?opd SQJ Wef\
0\ e Han Shyren a\rqensFane. bqr\c) . da the eu'pfcrw-oj
Rgros  acen , .;lod,bi:.}—e s BVl k g Sl ol qmg)ktbale qr‘auﬁrlm n ’)‘MHS‘
ow\o‘/c)(‘ sand skone ¢ 0\ He Hduin Senes are *dunc) - These

will be descrbed below .
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The Hgom Secies which oderlies Fae Stéren Seces

s repre,sen\-eé i the area fo@pec) bt.\ four Main. ceq wewcey
o\ shraka  which [For convenience oy be termed Hhe lLower
Qren acegus Sequuence , the Limestone and Shole § equence,
‘e Parpqu\\'es , and the Upper Crenaceous Sequence,
These names are shriekrlyg for local uce ar\.\\.{ o Mhe  arec
widec consid eralion ond are. nol bewne put 'g-vcr‘u.)q(‘cj as
alfernalrives \-cr \-h@.,mmm{ names thal habe cx\\r"ea,c!u( becr\
awen  for the rocks ¢ the lower Hovin Secies W the
aéga e\ areas bu\ previous worlkers. Tlhe O\L\T'.(‘OGD'G)

He Houonm Secies s coabinwous — the Stgren Series rocke

Occwrmo\ on\% as wliers In the area MGUPDO—A-

LOL&\@(‘ Qrenaceous Seguence

. y T
ks pequmence (s Moo R wp c<\ Cov\q\o-xirql-esp,)

o\_r‘\"‘.?“;}F‘GO.V\CSS"\"CJVL'QS(S)'T/MQV\CS 4-.‘*((@(@_@&3 moarecial wikh \jerul
\ocal d&ue\o?emen\\-s o\ limestone and shale - The
sequence  Haws -\—rom circa. (O m. - bu\ anqu‘dse\n
bo circa 00 M. i the T&rw\qr-enéq.

he pebbles o the conqlome caltes ack us »LCL.\LT
Scorebiad Samd mre_\u\ n contoct  whkibh <ach obhere +Ha
maleoe g uuguq.\(ul poorly sor\—ee).. Poer sc:r\‘mol. 'S
o qeneral {eature o| the Lower Qeenaceous Seq,wence
e N\ one oquu’oP Vm\om? qrean sz e May  Vary -ﬁ-rom.
cobbles  and (),rl¥5‘ o arqill aceous bands:  Ovecrall |\
can  be SO thal the beds become coarser e)ouv\adqrds_
TThe ?dobﬂ@; e conqlomerales gre usm“ut @cis per,
and ol 1o pebbles q\ O green  fene qrameJ proba‘o\»{
volcanie roclc — s:m\\qr (‘)d)b\gg Were. | Seicd bul quc\wnc\t
ek, ad. C(qcz) ko b@_ e\\’;r\\}ec) ‘\*\’“Uw tHhe Shgvren (.\waqns\-c,\(s‘
The Tas pec ’rmw"\e“’*s ;—ar\c1e,' \nosige up Fo block s admock
a merre W Jdiamerer . ‘he cont\\ane_rq(*-e Qapqsec) R
o ad cq.H-\t\qS &\OV\C\ the nerbthern shore ¢ Soor.k;;gb'eh/

-(u\é ‘Hm—?_ )ase@_r Jrrou;‘ﬂ_q«'\‘r’g ay e oﬂ-ee\ \'e‘;S L\JQKK r‘vu.r\dec)

Fhan the well rounded pebbles Jderyed ‘{-_mv'«_ the gqreenstunes

-




A R s b Lt T e o b Vet i

TThere ¢ som e m\yg\—eru‘. as Fo tha ‘or\q\r\ o\ He \QLP-QY‘

\—raqmm\'g in bae conglemerabe - Tlhe ex\ooggc\ D)ree\r\s\rov\es
m the area do webk have Tasper in vecy qrealr quankihesr
or as larqe aqqreqal-es — and oo qrea\ number o\ \as Per
yeaqments  gomelimes o\ larqe si3e as described above,
occur 1w Hhe conglgmecake - How ever qu\‘ desceibes
beAs up. to  Im Hack O\ [asper (n tHee HcﬁldeQ—\-{drq
Ns beick - and such beds when eroded would supply
Fhe whq\cmeraFes with e 1ch'C\-e blecks which Jdo occur.
O:.\sd the (@sper would surde wrosion berrer Haanm the
oceensTone \ades cunsd Hus become concentrabed n Yhe
conqlomecales.

The beds o( the lower Qeenacesus Sequence.
somebrimes  show qooc) seé‘mev\\—arc\ stewckures whch
?vcmc)e. excellen - Young ing dael @ O ow\'crop on Fhe
soukhharn shoce a{ Horsfoen wi the nocth d‘l +he area
shews a s\v\cur‘o(\ﬂ bo Hrowm  conack d’\ o lay e o\ pebbles
\Utmo\ on Yie sandstones - bul Hae \cu{Qr o\rqc\e;
,u.g\oarés a\rqc)ucx\\\{ L\N*ou;o\\/\ qits with scalttered Pe'oL]PS)
ke sandstones , ouec o das bance oV no\\r\F anqles o
He b-e&cimﬂ g\ (.lme\'res . <\r\ (;\\((5 in Fhe UCLH‘Q(T
wo ('t ol S‘gow\oen Ynere  occur u)\f\q"’ a‘;pﬂcu’ o be
Lurbd ke waits 30 em. $hek ._.3.}\4 O\Y“‘H_‘-{ \)oLs‘jes and
S\Aa\% \-oios - examples GJ\ N\@ad eco F\nc(- o#\ aren aceous
bQ()S W\\'o S\\a.\u\ 'DQC)S Qccwr near bu‘. ’-\:a\se b@_c\c}\viol
s shown W an ou.\’.crop on the Wl \us‘r‘ Wes o/l
Fwnéa\—.

A \arqe aukerop ol rocks o| the Lower
(reanceons Sequence 1 brow;\k\F bo the surkace by the
norfhern fimb cr\ the syncline wheh runs from Bouverdals -
“haugen o Hhe wesy ('I\ e avea to kleqsted n +he aorky
easy — the core o\ which s OCCu?LeJ E\,‘ the rPar@k\{nl-er‘
o The \cu’oi\a ar Qo d)\ Hats ou\'croP} an area con\r‘mv\mci
Rekborlh  Snokon  ang \"lorsy'oen v I ?rdbcdo\\f Jue o

My l\-o\c! &K'QS‘}‘UJ\‘\&C,\(\ FQPQQ\;Q:)\\)\ br\ru\ b the surlace. |

—— . ———
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These ﬂ-o\c) axes are mc&xcoﬂ‘eé bki‘ e Mmoo \-Olémc;\w 5’hMW
W some expdsures and- by the Stgren qreenstone wlcecs.
hese cacks ace stev\\-xq\\\.I ‘Sw«t\qr o the vocks cr’\ |
the sourhern Limb o) the syncline , e they are conposad
mos\'\ﬂ 6\ cowt\q\dv\erq"es ) o\rd‘sf cands Yones awnd ar\\oses‘(

cw\A "ruu accous Mq‘ferta\ 3 He:uJ ever lime V\Oc) u\es occur
o..\cma\ beéc)mc\ P\ anes and  Hain Leds o\ limeskone or
wmar b\e ; ro\re\ﬂ more Yhan \J H\\ck ) d,\gc) are

.ex.PosQA - Tlhe conglomerales are o‘ less \mpor Faace and o
actk wiy Pale qreen grasns scq\'\—erecs n o Yaer qram ed
mabee (s very  wommon. Shale Werizans occur which are |
veey simalar \\qu\dc” Yo the chaleg o-'\ the bimestone
and  Shale Sequence descrbed below , these shale ‘/\drtsons
agyeas \oca“% Fo be -hurlu\ ek  bab wﬂc}o\%’- oul
mpt&\u\, presuw\mb\f\ due Yo bacies chang e Poo

@x gosarce H/\rau..qbkdud‘ His  aocbhecn culerop cjt the Cower
QLremcuceouLs Secuuﬁuc-c mq,\tes the \'Oktcw\v'\q c/tqw(
ene  limesfone or shale  bownd lm«)d?s‘\’ble.

The cocks w the Yeult block 4o the Tnm-eé\a{;e
sout cr’\ ﬂorsgoen are Pre_c)cw\man Ll% COV\C\l(‘JMQTC-Lk'LC)
sheeply dipping , and of great Hhickneoss wnless Haey
have undergone whense %-dwmo\_ No eudence tor erwm(i
was \—ouw.“ W these  cocks. Mhwe conqle me rakes : me lude
U‘Qﬁ(‘li Few scmAs\r‘dne and shale \r\ongons )av\c_\ +he aq¢
cg the trocks {s J‘-qu_l\- block co.vw\c)\' be 59."ermmc-d
as the LOP and  botrom are not seen. The rocks arc
howeu er W Heloquea lly verg *simdar o kke‘\conq\a_n«em{‘eg
G’l the Lower avenccecws, bulr some c;\ Hhe "\’DQ\Dbles‘
are very slru\c_u- Fo the art;- Wt scal tered pale qreey
qrains  desceibed above.

The eXPIS Ures o\ the (ouer (QOren ac eous Secbu,fh‘f’
along the road ’bul Blok\an and Esvenchad) 1n e
"S&("ei'\ﬂ\’eﬂfba are OS o very hWard | ?eb\)\e tee,
occCuskov\a\\L\ C]r(H*u], qreq  grewn sandskone . s gls*o
sccurs i the hidls o fhe southh eash artround Trokland.
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The conkw wabon c\ “Hacs ow\rcrcp' Yo the nort\W easd ak

Restad  shouws ae more  $gpical shigh by schekose
conglo me rgre  wikh gca('\%rec}. Pebbles ;| conein o alco
some lime wnodules.

The sandshones meationed abgue '4—‘4\"00\0\‘\0&\" the
lower Qrenaceous Sequence adcrops  are pred dnu\ah(‘[bl
wiosic, the mumecal grans  nclud ¢ awde raing ¢ 01 mnevals
and rock fragments  bul quarts and alkals felsparqrains
predornale - -\'\eami nnerals alse  are common  sed (mentar
waskFuals | and \ack some ok these rocks cguld be
wakrer lamn '\——u“&‘ > however (& s o['ﬁ-en dll(acuﬂ‘— to diskinquish
whadr cwould be water lan H”S from arkosc sandstones ‘-orvxcc] .
Avom m‘né\u\ tfdamﬂ qreensbone malecal.

ﬂa,vw\ car\,cllc)w&fq\~es cccur  Yhe area and Hue
appeas wsuq,\\q to be local deuelap renls and F would
be weorrect +o altach any o\ e \)VQPGSQ(‘J ncuw'gq for
the darous conqlove rates a'\ the  Lower Houwn Series 1n

a.ésa.c‘m{' areas to ‘he con qv(aneva}w_és o,xfasecJ o He arece

Limeskone and Shale Sequence

, 1t 15 conventenl to fake toqether the limestones and
shales  which e above the (ower Qrenaceous Sequence |, as
Lheo oul-crops sugqesh Hhal- H(\-Qu[ are |ocal JQUQ\GE\‘;\.Q\\\T wibhin

Fhe same q-aa\em\ \'\cfr-{jcm. The gectu,ence varies n thickwess

J"VOM. over 300n nn the _S'co’.mr\o\r"ewéq o ool i Hhe e xhrene
weshk . The geq/u,emC&.Oq\FcrofJS on the soubhern Lnb 07
e syacline  from Bovecdals \r\a._u_,cteﬂ bo Restad, on boll
eastecn and western \imbs o\ the syncime +hroucl\\
konshend lokken, and @ the Wlls  wmed lm‘—ﬂ_\v_t bo the novty
cr\ Cl&s\')q‘xkeﬁ-

“lhe \(meswn@sﬁc\{gudoee \OCCL“‘-( ot or near the Lo()
and  botlom o| the Sequence and sometimes conbnue odov\c(
the shedee for quie consw)e.r'c&(e‘ distances . The limestones
can be  whie ey , ar Pack . q\dd.l,)s recry stall sed ) ou'\J
coavse ojé' ‘%m-e ﬂm\necs éeﬁ)@némct on ‘Hn.e ammownk— o/‘
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re-cru\s\-a\\%q\'\av\» I s \-\\era\ore é\“\cww b ascecdtain Vhe
some bimes occury | for ws Fance exposures bQ\"wQQT‘\
konstFadlokken and T 1d kkaq - _'U:Le lmes bones also cr“evx conbyy
“cackled bands ch arenaceouws marerial— qu‘\\{ fme qraned
- which are us.uul\\\.t =3 mm Yk, The rackled bands ave
P\'Gh(l\)\% Seé\wes\\‘qr% feadkures and (lustrake yell the

(D\cxs\-(c .-_-)e\drtv\qfrtor\ o\ Hee (iv eskones.

o(Lq\m\ ‘rorw\. o\ c‘epdsl\“on 3 a.\ﬂ'&-hgualk rec:dqmsaue r{e\ b(QCc¢q5

The shales are @rec!onthcm(“\u‘ qrey and sonehes
qeen. i cdlor . dnclusions o f\eck}‘ aS a wect(’\ner‘ec) iron
mueral | sad bu} ch'r te be P‘V’"“’“‘Le’ when descr:bmc]
simdlar shales (v the Hglonda- Horcl s Feck, og\—en occur
COccasional s'cwdu\ bands mdwcate e becbmc? and the shales
also somehimes contam e nodwles. 4n mast @3 POs Ures ef
the  shale + ¢ wpassible o tell Whether the ‘l-o[IQ(‘Lop\
Which 8 always seen 15 a se:)mavx\-qru) teabure o a
Fechone }Le_q\-wre- '-Houeoer' When +he bec):)ur\cl cQ.r\'éeS’erel.,[

. be Seen.  tae :}—O\fq\“lOV\ 15 seen to de Parfa“e.( o the

\DeAAma[- Huner P\J\V\Ct is Ol\-&\’\ well shown }w\ the shales
and  a {meafon (s gonmelimes ceen paradlel Yo the fold axis,
He wica #\Q\ces d\ He <hales d\ a tew e):?osurl\s‘ have
wndergon e ‘s\-ra\nesl.oa‘ o " hecrag bone” cleavaqe and one.
expasure thows the wbee berence pat bern c)\ +wo —{-o(c) axa
AwechHong @ Yo\ and large  +he shales app ear Yo have uacferclam

0"\\\)\ \ow Q\rG\AQ. melra MV?L\UF\ and  well cleacred slakes haoe
\’\0\’ bQQV\, ?rcéwcec\»

The ‘Por\‘:)\r\q‘r\\-es

At candanent o dJeal with  {he Por@qul‘-es here
oS H\ecl occur | ak leas) s\-rucFurq(lul , abgyue the Lneshune-
Shale gecLuanc and Pelow the Ueper Qrenacegus Sequunce.
he Egrp\u{n\-es occur tor the wosy \:o\rlr', as a s*mc(\e sheel
_\m‘qu\cl -}rcrw\ O MAQX WM o( circe. 30~ Hack arcouw nd
koashad lokkon Yo ol near k\eqsf‘ch- —lkeu’ occug(avl Jr\r\-e_
cores o] the syncline from Ts'auﬁchO\U\\aucien m the weshk

g

3
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T———

ar




i e B e ol it £

7

Fgoards \'c\ects\—ac) w the workh east gmc} the sy nc[,\lv& k'\mrouc{k
Ko astad (3 kken . ?Orf\r\ulr\\'és also ‘ou“crd? in Fhe - Wills o the
1amediale worth c}\ q&_sba‘tkeh-- %y
he fevo pPlon eer workers 1n ac)‘a.c-er\\’ areas | Cavstens
e, and . Yogt- , ‘c(-ecu’(u(. dlxsqc\rﬁeé as to the s‘-'ra_ﬁ-xc(radﬂh-
Ziedl relabion shap s o\ the (Jdr(:vkﬂm\—ef bo the Surrouhémc{
cockes. lhe er’r&m’ Worter rfclqrcged fherm as hbeuswe and
?rdb&\ﬂw dis cordant 1 moshk cages , the \akker t—ectarc{ecJ the A
es  \auas norn.'q((o\ wher bedded w the Houwm Sevtes. Ué}qif eden
subdwided e ?o\—f\«u‘hhf g\~rth1\'ap\r\ lca((({ b Ala8s and EQ("‘{
\*\\9-?.5' , bub he ac\cna\.f\eéqea o Asco cdank wheusioe nqL_“'rf
Lo a \V\(vko'l‘d‘u\ o\ the Ou\’cm(JS. Choduwicle ehal. considered
e to be el concordanle inbrucions 4 Tlhe ?ngemL :
wmueskiqakor considers the \3«—c\>k~er\. ot solued and ndkes t=
©@ ‘the Pdr@kylrc\—ey conlain o (Jlmeno c:ru\f\-; n the  bobron
2-D cwms o\ the ouﬁrcvodo i exposures ak Kouero(a.(s\ﬂqu,o!en
and fonstad (skiken:

(b) twe thewo ceyshs are éraqqeé oulr alonq the base 01 ¥
the contack . the possibie Hlow dicechon | near konstadlokkons
© W places the limestone LmAer\u\mc.\ e @acgb\qn{-e gechys

e suwm\mémcl shales , for wxawcple qcocJ vemng s seey
ak the b ol Ramsbergqel—a penwmsula \\\-H‘\v\ct out whg
Svorkssgen - TThes could have been due v Ine_q(—m.:\ o]»“@ limeshone:
(©) H\odg a kiometer wnorth o'\ qa; balcke n Kw;\r soufh 01 the
neq(bqe_ lake , a wedae o\ Wwmestone aboul Ame thek, s
neladed Wik  the ?Gw)\\\,\\‘i‘re\ Fromw the basal confock d\
the wedge §>rcmc‘r\mq Veins o\ cgarser gramed calcike
car Yarcugh  the cuckl ed avenactous bards and Finer
ﬂa’ami’x) Wi esbkone — suc\c‘esl*mcl mpllmﬁ al\ ‘croc ks Pr«cfuced
Aurwxcl conback we \nwr@k\sm, bul CaCO~ vich hcouchs el
@) no Jru”nca\ lavee {low Yeatures were nored .
M%&MMWMD«W‘QWZ\O«
S suegpel an ednile o g e Corpiu e

—

@ o Y ok MQ??@_C) +\\Q \mes\-ones ou‘\f) BL\Q‘QS W.
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conlact show \tHe o ag conbach mé.\-amcr?\\\wa . Prondu_uc{c)
\:;ukmd\ d\ e shales ‘Omc) qreal receys ball 1sakion 0\’ the
limes Fane coldd  be exPec\-eJ neay the contack c)\ a sl whch
s some B00m ab ks marwmum  Hackpese. P

@) There s d\l'en o~ Prommeh\- pycrocias ke la\ter("j'-ounc)
usr underneath the porphy e . Tl lager s t—ounc‘ TN
exposures near the farms Engan and konstad lgRkicen and
neac the lake Ts\okkel-g and  elsewhece. TLe \d.x{*tr cow raing
blockes O} e uwxée,r\u\mol hwmeskone | ad \‘c\@tcauu\ Fwised
bombs d\ r?ov?k\\rﬁ'c) all i a Mq(—rc‘x_oﬁ mde\l(m\-e
wamposition  buk whieh (g o\Fen  calcareous. Tlhe bombs can
Scmce\u‘ have been '\-oruecj uvxcjerqmwné— AcSpkag\mcl ag
\-ke\.\ d8 the wmdicakons d\ ‘r'\tqk\'.

Oafor’kw\q\—a\u\ , Jue g poer exposure , \n Yhe area
MCI.Q?QC\ the \-OQ) o\ e ()or()\ru«r\\-qg 15 heuver s<een clxnec\-(Y
in eonlack wirh the UUQ(H"\ﬂ cands bones -« However frqv\
Hae Map - can be ceen thal fue ?0(‘?\!\\.‘\?‘\\‘@5 O fcurl«.,
wwnsis Feal concord ank  sheels \\.\\hol berueen +he Linec bone
Shole Seqyuence and  khe Ugper Qrenaccous Seq, utunce abouve.

Ueecr Pasna Ceous Séauenice

e Oe@u Guenorsouwn Saq)um.u. ‘on-\l) c&,ml‘-muouf

OUL\’CPOQ Jrrom (\lQS\’&C} N e M\‘a\ eas d\ 'l—\/u-Q MQ_P area

Qz_\-»anémc‘ sauthh u.s-es\‘e(\x.l o\\dnc\ Hhe shrke Jdown +he
T&yenqr{n&q uakd Hnet,i are cukb d[l by the mafor
taulb  south ﬂ MorsSoen . TThes Sequence s equiualenk
b the Restad qro Hes sonds bones o\ Voqts Técren Beds.
Q O\reen-w\r\&-e Q:cpds:ure su.rl[a.c{ S guen b\{ Hhe l)ec)s',
the marecwal o\ el s betler socted +han %E“o’]
the [ower Qrenaceows Secbue-’\c{ bec)y a —Ur\ev\ *orr-\
*me o\rg\‘s; sondslones , and some S\f\olu[ bavds . “The
§ecbueqce s aboul B m thelk wikh e 4-069 not seen.

The rock O\ the Lower Qrenaceous. Soguence are

e L.{OLLE\C-\QS\' F(Q-‘C\lua\'tz(nar% rccks cme@mq 0;(,\\‘ I\ H\Q avea




datruswe Rocks ,
Mhe ody S hwade ot Yok oop oul I He areq
B m&o\@w@\n\m utn.\sm\lnrmmhe,wp\'ﬂ'w
? M\«unﬁv\ WW&M/) "De,\w\utl CLJJ)CD’\’C!\M(/U\.WMM
‘ ﬂemwmwawsw@wmwm@
O davopn oecwr s -
@?oub\ﬂ Lmqkiﬁoﬁ o He Moﬁu{wm‘ﬁq,
| © oW o Lcuvxo\\c‘gos,. e porpyalz Wynuden Stgren
’ Seriy vy bk ne- prmowncso bodeng wan sawn
| © Soudh o hongkgerk, odwo & e weak of Vhe map
orto ) nor e shoe o La*\q‘tgo‘éi’,pm-pha‘lnﬁ,mmy\_
o nbude Houvin Senin canq\.ov-\uakm
@O'(’“"T’\“‘\m dojhe S hudes the lowrer Houtn Serzh
m\qwnﬂj) Wl ore expased by e Wesﬂa'd’\
Swrhsiren —om He westem gher , Jualr r\crrb'ho{“r{&
bowndony  behwean He  Stsren ond Wovtn Serds - e dylke
-Q/xl‘ocw-c O hewn on e map - e @wylu.lnﬂ con fediiv
W Whrhvades.
‘{V‘\Wd‘kw Mwmb ‘}‘LQcouﬂ\
1 W\‘H\-\M W CooAe  clnaclow) SQ»OLLMQAEJ_LUM}LQ
m\IMLl {-rr showd QQ(LCE d‘( D‘ma}’ heok J(WO.UIQ&QJ‘_’[LO_A(
dafe) coule) hove been {eeden r He Corpluy ida cheeds aloove .

e

bQ{ore q\dmcl oW mccowr\\" d\ +he U\oumq@ﬂ‘ s{J MQV\H‘ (g '{J'\‘(
area; W Wil be M(’gu\\ to cansdor  Hha Mg s\‘rwc\MNS‘ whech
o\SSé.c-\’ the Lowze Pal AR039 ¢ recks deccnbed abeuve.
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OTRUCTURE gF Tug AreA

The rocks o\ Hie are are u.((ec\-gd bu[ }c\c)mol and
\—m\x\\-mc{-

'. Fo\émq . .

The mqpr fold direchions n the area are nok cons tant
w <hrike and ?rd\:a&)\ﬂ cesulbk ’-rom the nbtecackion dl fwe l—olcj
pkqsés, o.c<:orc)w\o\\U\ tor o cleacer uf\(:\ers\faﬂét‘l\q c\ the
fddng the area will be subdwided and the S\-rwc.\-—u\res wil{
be consid ered n each d‘\ fhese smaller areas.

e aceas bo be consdered wll be -

@ tie Norbh Weskern Qrea - Hus coasists c{ all - the
land  west o\ a aorth-soubh lne drawn through .Sw\cle‘r‘)
th\uqu the land +o +he scufh c} an easb-wesk line
dvawm Har-c:uclk Sund ek and Langkgos . TThis @&rea therelore
wiel udes banqktosen Rektorli, and Snotrawn |

® & Nocth €astern Qrea which Wil nclude all £he
land norlh  wesk o*\ Fhe -‘-a,w\\— block ORS soulh e)/\ ﬂors‘g.oev\}-
Ho:—;“soer\ iksel ¢, kkoastad Saelar, and the T&ranc\rv_mglq
are all stuakred n ths area:

@ « Cenlral Qrea mclwding  Svorksgoen , konshad lokken, |
qhd Rlok\ce\'s‘ - onod |

@) o Soubrh Eastern Orea nclading +he hdls immed (qk‘e]v]
nor o\ q&sbakken.

G\l Haese aceas ove ou¥lmed oa the brend m

a.p
submitred with  Lhes Re?ork -

The Manoy S\‘ru.c\-(.gres‘ suu':\f\

&S Mminor fO\C)‘o.,x.eS' ) Sec)\me.r\\wu’b\ S"‘ruc"‘urQQ O‘(Uthc‘

LYULLY\O‘W\(.] &q"a ! lin Qa.\'\dl’\ dnrec\-lonf i Q,na‘ beC)CSIﬂGI

acre all
S‘nou\)r\

on the main QQO\OO\lc&\ map - Clev\er‘c«.l conclus (gns
be drawn rom o com plebe Liew o)] the cbcuckuwres
0\ Hhe Whole area m\c\ releyvont- Wor e \3\1 preJiows
Workers 1a QC)S'&(—QV\\" areas  will  be noted.

will

- g T
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M;:,r\-h Westeen Ocea

.—nf\%_mr.qor lYca\c)mol o Hae NorbW Westeen Grea s me‘-\”l simple
\\a\)\r\o\ heen '{—df\weé \);_)\ oh\u‘ one Pkast E}t '(—d\Jmct , bulk mnor

lr‘.o\as and skeqr(w%'xjhaU'{ beewn Qaracjucec) N oo kew P\CLCQS bg{ o Secongd

K 7 ?\r\o.se o\ Jgo\c)mq. "“ne cxxscooerg{ ofl ctu H\Q Proba‘oh{ Q:cls\wmo]

Major Yold axes was not possible due bo the poot exPGSure—anfx.‘
Wi o»\Mxoquq,l c\aa.nqe occurs are Yhe: Jro\cj fimabe well shown,
s 6 4rge oJ\ fhe major syncline ruaning -l«krow,l\/\ Bouerdals -
‘\’\tlmc{eh which has ar core c\ the (imeskeone and Shale Sequence
and the '\)om\r\g{rd—eg) a.m-j Fos brwe o\ the anbicline \M‘\’ f\orl*‘r\
ok Snobonu®  whadh brings Stdren qreeastgne to tie suvface.
The mafor shrucbuces frend eash- wesk and mosk o’\

'L\\?_ bec)a mq (J\m'\Qf d\p sh_ef'\% 4—0 Hae Sou.‘f(r\ > Ol\.\% a.bqu"

LaY- o\ Hhe read wqs  haken showed the beds ‘o be cs\ppm;l :
norbh-waeds . Ualess  the whole e\ the acea g occuL(Jw.J -bb[
one  \mbh c:\ QC\[’{',Q_\' ’(o\é , which uu\\n\c-elg,\ because lchleC,:cql
eodence chows ab leagh one Mo.\'oh '_s"x'_"n.élm-e ond Minor \-otéym
suqqest many  moce Hae -k-o\c)j Macy  be \~\q\r\H\.\ *—owec).\)ts‘"(\
one  \indp u.su.q_((% ouar $ut ned .

Maer shiwchures such as musioe J‘»o\émq ; r‘ddcjtﬂcl and
hneabons |, tenswn qashes and open Towmkbs and shedr Jdnes,
ove betrer seen Y aceo e elcewhere  the Map acea .
The evdence o\ the muor structures conums ‘l—hﬂ-ﬁi-rahqrq—
—prical or Lithologeal , and beéémﬂ plane orentabion eodeace,
-l'Or mafor \-o\c)mo\ s\—n‘rmnc;\ eask—weshk _

The axes o'\ the muwnor {-o\c)s , which  were begh
é«aoe\opec) v Hhe shales of\ the Llower Qrenoceows
Sequueac e cmcj cﬂ the Limestone oand Shale g'ﬁ%u.'ﬁ.V\C-Q)
Plunge  on a0 eF A€ oy 10° towards &5°M. The mqgardwz
0‘\ the oxes measured Ca 1Y our o| Q'S) plunge alb
between 0° and RA0O° rowards Hebwwen 66U and \1O°AJ .

\ The t‘oaAW\c( which was well Jdevelo Qqcl e o
sandstones and +he lineations whicdh were well chue(o?ed
W Som e o\ Yhe gu\or rocks P\umcl\e down the bQCHMC{

sarface ak  20° {-owo.r‘AS SO/ NEIN ageroqL. Tha Mq‘,’drd*%




CH\Q\— s 1 our o A2 ,reac)\v\clg balken , 4 o-\ the foe
ceman g plunges  weve '\;awl._l sm«dqf) P(uan ol be\r‘w{-eh
G and 0% towards between MEN and (AO°N.

40 thece exposuces both lineakwons and Jralcl axes
were seea together end  Fae lnealbions were seen o be
parallel o the i—o\c! vaxes® dn one ex posure NSl A
was seen c)egw\&eh\ bo qo over the f—o\é axs , bab on\\,l
ar aslqht angle to the axis & %n bodr Mg lwnwakions
and r0dding are rabher more constank a plunge ouer
tae area  than the \d\é axes. Qoth appear h have
been \—o\’M-ec) b% the same mouvemeats bub Fo accounk
Jrcr i\q\m‘r d\“erences belwwen orenkakidns , the lineatons

Moy, pessib Y have been formed by s\.olhk—(ul eavlet.

—'—'_—-.‘

W AR e |
w dip beds
( L// f
d.rmuerkd’/L

beds

[m

(old anrd) plan e mm'/

""ou\\- plane (\-eu\on}
rmo.gor (oS5 a sﬂ\"

cleavage

J)\ata‘rammq\-;c cepresentakion ag ,(oldu\ci ete. in Weckern Qeeq,

Whegp P\Q‘H—ed on Q.s\-e&--eoo‘ram ‘he Tr'agd\os ‘o +he

axal planes o the ﬂ—o\és appear fo lie on a qreal circle | the
pole ol which plunges approxiemakely 107 fowards €ON .

This adieales Haak the \ine common to all Yhe exial plqnps‘
correg@anc)g o the averaqe -l-a\c) .o.sus oren falbion sho wa

bu\ the owunor i»o\c}s and lineakions .

The axal KJ‘QV\QS, o‘(
UJ\MC.\'\

0 were mea sur<d ) vary eftp From vertcal +o
ovarly  Mergoakal | Yhos suqqes b Posnblul a Uy wd <
Fanning o'\ bhe axial planes . Q second Qo\\o.se o—‘l 1—01c~fm‘cj
Sith @ simddar or entalion Fo e phase which Proe)'u.qecj thee
Minor i-ulés cowdd J_>e mga cred . buy Haere ¢ no obhwr
evdence to S\w\c‘es(" s, :
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The 'gom\- P\anes, apen iom\‘g « Feaswn aas hes cohuon\cr

op uRry s\'u.q:iui towards the west bur \-k@\ hau e O ey
wide range of steke oner\\‘thnf from 150N 4o G"UB"".U.

This s o wddec ranqe o\ skekes | chm the ranq< .o\ T’)“V\C(e
Sireckons o| the pminor ]—o\c}S o~ the mean o\ the T poles o
Fhe fomb planes plunges ab 52 4o (00N  wheh s very elos-
6 the mean  plunoes o\ the ~nor \-a\c:‘s and  the Lineabons
The peles to the Towk planes  bSetne, nmost cases, +Fhe
Si-reh;'hmc‘ or wmovemenl direckon , theve M,\,\’oe. somne

- conneckon  belwwen  the (:rac)wc\-wn 0( the TJownlk planes and

bhe fer mal-on c\ the \ol&s~ 4 ~oy  be that  the [dm\’s
represealr  exlbenson q\orxcl Hae -1—0\('.] axes w the '}-mc&t Sh«qé’:
ol the -\-o\émor The wide cange o| shreldcer couwld be
due Yo o ‘\'ﬂ\c‘ axws ?‘unqmo] abr go’ 'LdchLﬂ:)S 250N , &5
Fhe pales bo Lthe (ol planes appeac to lie on or near «
Areal circle, the gole c}{ which  would Ve {ha J‘-c:lc-) ax g
wenboned - Hogwever ne other eudence For thas ]wshhldr.(,
whcch Presupposes an Wandical  grren Yt won for ol ke jounk-
planes be|dre “tulc)\wq“, was J‘-our\c\. The wde ranqg€ c”(
s¥rike orien ‘valons o‘l _HAQ Tamh' s tension eracks s mask
hko.tvk citnecked Wit Mae +atr\t1 ul_id{ rang < 6'1 orienFakgang
d¢ Areck wns o{ planage of the runor ayes.

$n oune  exposure +o the <ast o\ Qor\*j, MG T folamq-
a\ the same oneatabon ashy what s Mwuquv t¢ be second
(anose lrd\émq W sther pacs 01 the MAP afea , (5 sten wth
We arial plave S\P@mc] o 5% tg 255N with askrike o] [6E5° ..

Fusk nartn o\ Woenwsertoin aig or\ LQV\C“EYOS‘Q!\ n o a
roagd Cl&\'\'\\f\ﬂ o shear qene a(:prox\ma¥elu1 Zcm Wide 13 seen Yo
Ckﬂec\' the mckc\mq v the sandston e The shear P\m\{ stekes alk
5N and 3\{)3 afr 809 Yowacds the west. O spilar shear 79t
oggec\’mc\ bec}émc\ planes n sandstone  occurs N an eX poTure a
e o Hae wesk o\ the abeue \wm{\-conecj exposwe. the shogn
goee plane strkes oF 15°N and dips ab €57 o the wesk. Tlhe
sh eac ones o\autouslu‘ ?cc\’ch\‘e he J[\rs\’ 1—0\3 dak'asQ o> ‘Hf\Qu( mU{c
fl Skruc buces, ¥ktk1 may be reloked to the Mafor 2 ’fGtJ‘h"’L 0
o L\ be Arscrded below . ‘
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Mocth €astern Orea

O\“ he 53(‘)5 n 'ﬁms orea chrke VeE-sW - Mhe
vt magoedy o the b&c\c)mq.ﬁalomﬂ readwngs taken show
Hae beds Lo be c\(meq on averace 5O° fowards the
soub\h  easkt ; Within a Sery wid e fanqe a‘\ grien Falwons,
(se< Srerecqran on NorHa Sgs bFeen Cﬂ.(ea)- The axial
Plane s o\ He winor *o\és C‘ZS reo.qug) é.P, on adecaqe
E2% o the swouth wast . The meow plunge d\ the
hataVions  shown 1n | the rocks af the wed <nd o(
ﬂdt’sgoe:\ s O dowsards BEON . When @H‘r?—ec) cn
o Shereoqram these lmeakions are seen o lie close
le the wean o\ the axal (J\gmes d\ Yhe mingr ‘}‘C)LO-}S
measuced. A s wprobable  that sach a  high plunge
0\ the lineakas 5 wWvch  are seen ko be varallel o {he
QLKL o\ aa  pnor %a‘d , ko the wnockh east s consbanl
oer tHhe acea, The ou\’cro? s‘r\aPe (such as F can be
c\e‘mrumeé) o\ the <Stgren qresnstone alier guq’cles\-r He
@lu\r\qe Yo be n the Q‘,fv(zagd'e ohrecton 1w the cenbal
and eacherwn Paﬂ- c)\ Hhes  qrea.

Ak one place on  the norbhern shore o\ the eastern
bip 0| Morsgoen a c‘oocs avial plane cleavage s '\éeuo_(a@fJ,
c\—nkmq 5A°N and dtppmc‘ 61°% 4o the soubh eack The qn
bonds are \soc\mo.\\\\ -}oléeé abouy the c\ec:e.uuc\\:-@'j _

The +c\c} axial plane o) o munar -{»o\c] seen  n an
Srposuce N Fhe TFTErenqgrenda  hidh chrkes at V4O°N
and dips  50° dfodards the soubh wesk '}ﬂkc)s Aareq| s hales
N o oery  cpen bul dery br (HHl e To\c), Ths !Eo\a \nc!
may be velaked e o second W ase c( '\-o\dmc‘.

The majoc shrucbuces seen are the ankichinal axs _
olunoyng gently  coubh evest which brings Stpren qreenstones
Yo Hhe surtoce al konstad Saekac ¢ the sy ncline ‘H\I’Ou.ct‘r\
the T&re\'\qrenﬁ)a Wch has o core G\ ?orcfkulrt\-es e tHhe
Uwer Q¢ encec ecus Setbu.-encf. Feom ‘O-Zbé\ﬂC\ @\u‘n.t C)fne.vxpck\\on
e ma\d( sheockrures o ppear o have Hi= cama (olcj QXLC.L\QJ\Q}\(
orientatgn as ¥he wmunor "-o\c\\ﬁczl miigned  aboue. '\Kcqu\és
must therdore  Mave owe  Lim) o yerkur hed Cg-roh.beééim,) 0
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DRI howener waken o deleiled s\‘u.obu\ Qm\oo-vm;.bb,buj’
bedow .
FC'ouﬂ P urnd ence prenen oo bﬂ ‘%e,hu)éh\c( P loune.
%M\WM\AQMG shﬂxqmpmwwe “Thare
v a i Auing 5‘\1{/\‘&\1\0\ %-cuqk Kon bed bhen & «
‘U'L\b{\'\\)-\ aakih — seudin &C\A‘?—Cﬁqﬂf\, Wt mcarto«(POTP(ﬂ-iREJ

LJAW Shale Cequente. Tk Sy ek Meuu\u:di '
BENY wJk WM s'*ﬁ)lf-«? %wuquo-uerc(AloLququ
ALW‘J Mwwmm,ww,wk
wlonphs by He fadk bleck s ho] HomGoen | Link
wp wilhv Yo s\-ih.c&&e s(-vd:,&qag.uw\%e S&WM
W e Nl Sarlem Ouza.

To shaliqrmphicol evtdence for sudh o synctie e
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_‘oa\ and \qm\@ ch) bowadds He soubh .

3l

avoue. The beclémq P\ar\.e orientations measuced dn beth linbs G(

Hhe north- 9*\-“«\?\0\ SL{ndme 5 with Jr{ud Qxcﬁ&)}'cong 5 shrike rdu.c[k\«f
norHa - coubh and dip ‘o the west a an averag e eJtp U’l 1{—50- The -

weskwards A\f d’\ e beéém_ on .bcj-uf\ limbs 'Su(_-ﬁes\"; the weshecn
b Yo be mof,r\-ecs . %ij n loder Oeenacegus S'quueﬂca

rocks nocth 01 Morsgoen burbidikes ¢ Yoad casting prove Hoe beds
s be wuerted on +he western (wb.

C\f the tour axeal. Qlcmeg to mnor Jro(cjs Mcacqr'f‘d ol vere

\Je(hcui .udig-‘:\'s\'rl\(es‘ dl f‘fd““ ano‘ {60°M res-Pecth(\.{ --Hr\e qu,(
9[0&1\43 showa bx.{ a winor J‘-o\A in s\«a\t on tae ceaskern (imb o[

e Sle\c,lm%} Yo Hae coubh eagh o/\ konc(-QA[pfc(c.Qv\ , strker af I?OON

bal d‘?; ak L{uf{f ke wards {he oq,g[r(“:)-— ;«Sclmu\ P[quef s:uclcled‘ tHhe
"]’-U-p. musl Ac@ c:,(’ A

—_—

to the wesk. The ()lth‘w’. o‘ the ~inor
J‘-;.\J axts o Yhe above menbowed erposure W 16° towards Yhe

ot nocbW wesh- O{ +he e\qk\r J‘-QIJ aseol ?iuhqes MQSW“ZJ L
H\ﬂ. aceq Q @ltu\cl{t! ol o slru“ow cuxq(o_ fouw ards 'XSOUM 2 4
P\ut\c\«".cl afF 0% 309 45 dne wesh sdukh w esh

aur\.Q[ Ywo f(qnq{d
alk 20° and 0% bowards the eact coubh <agh,

The nerih
?\thclmc\ exes  me well be Hee ' cecgnd G)kcme' sheuclures whiel,

()m}?&bt“[ PU’B(J%QC[ +he Mmoun G\{hc’\(he (—L\rc)qccl« keows o d (O(‘Cil;-ep\_
The  regh ave proboJatul e phage ‘

¥ ML{%‘Q qu\u‘Lc‘ rouu\J lﬁ‘.{ H«-t
second phase ol fo(rjmct-

he eask-uwesk oaod norbh eash-— soukh wesl -l—-o‘c'}lhq et g
}D'QCSc)\nc‘ p(d,\r\‘?'f atre G?s“ﬁboloh,t ‘H\.Q resul b d’\ a.l»ws\f @L\O\,S‘-Q. c’i "l‘o{Jl‘Kc{J

Ps wnelud s {he Moor  syncling P Uit H«rauc'k E@ucrcfols\nquc'lgq

y Dl ku.l-( oMoy Mmme’ strackures.  hese “+\rg¥ q;ch.e " shrwebures

J“\e nokure e\ the whef {erence belween sk phase  and

s2cond plﬂl&e“ skeouc bures, g cS&“\cu“' ‘o daker\,\m{, The G.UQ!‘[’“LU’K-GJ

weskreaw lwb of the syncline _shwk\nci ‘\—kroucrl,\ Ronshkad leklken
S Vgieally, e suvertarned Lachem lumb a\ an adjacen
anbicline . gr.m\\ar\ul +he osuecburned soubhern linb d\ the
synclme shnkmq Jr\nrouczk %u%rJMSMMQﬂ r Bld kkels. .MLLS\"I be

: \
the ovecturn ef nockhern \imb c’\ oA ojlaoqm\— anticlnd. s

suo\q%\’? \«\\A} i bebw wen #kzse, b wo ma’(ar s'nlv‘c(mes lw,‘.a. ant




e &

ankctine (b leash - the sense Hiak the cldest rocks occupy the
core) whech has bobh linbs over turned - AF Mmay be Haal

Hacs shcmqug steucture could cesulf from 2 sabelines wikh
ax@l planes  Spping towards each obher o3 s shown w the
sechon  actoss  the whilt map area. However e wose .c’\ Yhs
‘anhidme! | altough  edy “uary peorly oxpocad , does nok show
the bulbous awd bdebake oubeop marqn cue would expebl From
We abwe m«enhduec\ Pcm\gdt\-u‘. Thes Pro%\&.\n will be ctadied n
moe debatl  below.

South Eack Ocea

Og the mnor shruckuces w ths .r,omp(ex acee auivl
bae 'bacjémcl P\o_we ovcentalkion Fromées a cw((xea-en\- aqu(au.uf‘
O‘\ mformq\nou\. Tiase Feein b-ec\é'mai P\cme occen balrions Were c«courded
and Hhece had  stakes o| befween [N mfcg kadoN |, the c\\P 1s

s o{uw.ra\h.\ aboul KO® weskwards C( rveqqus) or 55d wes b wards

(k& reax:)ww\s)- The mnor {—o\émo\ogos\(g\ VL meqsurable \'ﬁUS wese (oum),..
mdicdves a wde Fange ok fAd orcentudion. \\ ‘

The m\(croQS ol the dxqqmn\r Sequences shouw an arcaql-e
shrike change e beds  shrcke north easkecly 1 the norbia and
soln wastkerly i the souda , wikh the Jip qecre.rq.“s.l }-q\wqrc)s fhe
wesy — Hae can be seen on the cteoloqtca( Map . Twe acea would
appear o be dhe  conbianalion a(dr\c\ e axic o{ the antc\ine
lrtKrrew'r\\-eé \)u‘ the Staren wler oufrccrof(:@m“ fo He mmedwabe eask
o the Tacenqranda. The centee of the area i occupied by recks
o‘\ He Lumestone Shale Sequence and the Porghynbes . The weskern
@argr 15 dCCu@teé bU\ rvcles o\ the lower Qrenaceous Sequ<nce -
The eashern gavy d\ s avea = Vhch sep erakes (F Yrom the
Synelmne g‘rr&mct Pacouqh konsrad lokleen s occu,?gec’ by Low<r
Qren aceaus Sequance rocks In the north budr. 1S coy-ered: b:.,{
fecen deposs w the south.

e vocks J\ H}u; acea dO MY form a 9\*\(’1{
anbicline prebably noce thaw one {\d\‘) ax(s Crko.(arB jolds Yhee
rocks | angd  seme d - these aves Mo be oJ( gl cu/qleS-
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Structured  Coccelation wibh @égao@r\\- Qreas

The wse cﬂ s\*ra\-tqro\'ph\ w the Jeﬁ*{irmnahon‘ c( Hee
struckure cx'\ the tocks wm Hae ‘Ckveo. nor R 0'{ C{&s:\g akheen '
tav s, the wse a\ wliers cg odder cocks and oulliers “
Yownoer rocks  to show w\k(_'\m@s\ i) .;"{“C\“\.e-r Tes PQCH"’QW;
moslues  errcalar .loo\w_ o R however, s JQ(U\;N?\-Q on Fhe
qrenads thak tha shrabiraghy  wsed to Jakermine  the waor
sk ruclures corc-e_\c&es veey well wth  fhe successions worled
oulr by predius,  worlkers ad qacent aresas . Qlso, as can
be swen ‘oo the Yeend Mt p and  the cocreldalion .“HLO._I’J
st ndrbad - wgith Ve rQG}C)r"’ ,  the waior sheucbures cdcrelate
very  well uith these  worked ouk w the G‘.c)‘a.c-{ﬂ," ureas .
Sowme a\ e <udence noted b\,\ Preuidus workers o the
aﬁ(ace«d’ aceas s use(ul  when cons\éermc\ the shruckure
d\ Hle cocks in e Qrea worth oJ\ q&s\oqk\tek_

Chod wick of. of. g\-a_\—_e,J thal the steuckure 01
e ﬁja\c)\\em-— Gés haklen avex appears to be \aqsmq’.i\‘{
snpley wibh Yhe genecal drend (F) swinqing roaad from
NE-SW 1 the <east Yo E—=W in the wesk- Tthe Houn

sediments 1n the westk Wwe n two sb\hc\\V\'e?J wikn cu:ioul

plan es (e c)\wnru\ aboukr GO N ;5 awnd kcwma\ ouer burned
nldr\’\\-em limYg . (\(\ Fhe ~\,\V\'€V' qrwhec) sed nents \—krouq howl
Phe acea Here \-Lsu.o..\\\.\ a well marked axial plane
cleavaqe (FR) and dhs s d\\-*QV\ dis Far bed 5«1 a Ntk e
eavaqe (F2) whch s agparent-ly related lo the chauge

‘Feend cL\r*e.D.C)u\ mMmen eon -P_c) .

'\Jﬂqﬁr J[-ow\é Me shruchkure 0'1 the Hzﬁ\wnéa—Ho:—ﬂ

e&xsﬁ-nc\' o be Ae\'ermtnec‘) '\30\ S\/J“‘ N E 'ix’flki"\c{ sq“C\m(’J

which  are | guer Furnesd Fowaeds Yhe soubw eash , +Hagh 'S,
the beds predomman Fy J\P north  wesk., Howeuver Voqt
showed the Taren beds Cs\r\oaw bt.t Lhe Presudr wecher Yo
be i teck Hopn  Qevies roc\c&)_ ‘o be d\@@twq w e
d?post\'e é\rCC\“'\dY\) that s tovards the sowrh ewst ( T?;‘a:‘weFE:’I.
I other Words \Jocﬂ’ '\-ouu\é the beds ‘o be c)t(qvtwo) %dwa"'f}-

‘Vhe Stpcen oyeenstone m\uar/ ftwed qure,(«.( Fo ‘ha zast c[ Hioa
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Técenqrenday on bobh linbs. |

4 e area qupeoj-J netthe o' \C-‘hnor‘—Fz,‘clea.que;
weeR éeoe\m(:ﬁd', sae only toqcv\lu\ and v ey mre(u{ :
cc'mceq‘u,mx\'\ﬂ tlhe Lulo were wneyer \""’”“‘J toqether w the
SAMe  eXQUSUre N bthe avea, and ciccect Fime relatwns could
wo¥ be worked oub . Two o\wer\em,\ ‘eends were nobed in
e acea MQ,FPQa ; @arcx\\e\ T‘QSE)QC“\UQ{U\ o the C-F‘.)‘and
( €2) Feends -‘;—omd by Chad widke ebal. Conseq,uent(y Hae
preseat waker considers (- @ecmssn\pie fo uwse Yhe eudeace
tor Yuwo CS@S‘?“”’ Phas<s c-!\ +o\<§mqt i the 'F(ew\xmn—-c(&sbqk-
ken ave , to Jdetervime the btine relabwas d)\ the JI'Q\a“‘ci
W the Qrea acrrW c’\ GL‘&‘,S\oc\\c‘r\M\. Olso some eudence for
bwo lro\c) phases  was }»UW\J n exposuces ol the weskern end
o\ Lanb\kgcseo\ deserbed i the ‘sedFion 320..tIV\C1 Wwith the
J\'O\dmc\ i Yhe  Weshern Grea o] the area MQQ)P-QA- Shear

' @\uno_s WLre er.u\cl S\‘\"\\cnq EOM eu\cJ ‘5df\-] fe?tﬁec“\d{(%) avxd

A\W)mc\ ol €0° and &5° cegp echuely towerds the wesh .
These pones o{(ec\- the (€) roécln\c.\ o‘\ the sandsbone . “These
M eav qenes  may be relaved ‘o the north = soukh , waes Fuurd
dipp e M (o —}—c\émo\ i Yhe Central EGlrea ‘cj\ fhe area Maﬂpeo’
The north —s aufha shrleing Minor \,o\és -’(ouw\o‘ W many places
o Y avea \v\a.w)eé e nweuer seen Yo o.“ec\’ ) rco(ej'mcl

o \U'\cjma\ - However ¥ doés soam '@rd\oc\,\o\ﬂ that oL@-C‘_L;o:SmcK:
;b ol J‘ouv\c} v Pt By d omanianyes Beends  are el cesull e’i oo
: \-d\d phacer and Vhe cluxmle_ it o the E-W shuchkures

bs an SWe—= NE teend Mey well be due o the s<econd Ao

soufh SL“r\lcwu:\ ‘PL‘*’-‘W"
(s can be seen *ron. the brend Map Yhe bec)éthct

and oxol planes e area ™ PP ed dl.F id the soubw and

sauth ost |, bulv i e m\nge_r& aveas the beéd;nﬂl planes

and axtal P\'omeg J,P fo  {he _horH\ and noelh wesk. da »}—ch

e Stgrea wliers  inned ud-e(c[ bo He sould 01 Lanqigosen (i

\-L\g wesk , and \VL\-\,QC):G.\FC(U\ b the eash o[ Fhe Sdren qr@nc]q}

which may have baen o wwhbmuwoews £ ankcline bazlorﬁ. +kf2 Y

\]o\e)mf’l couno q&s}m&ker\, appear bo le belwwea the novil




r)iﬂ)m(:{ rocks fo the souwh aad Che s:cn&\mrh( dpoing rocks ko
the noet o Bobh  Vhe $hgren greeastone nliees  men Lished, abavie
oppee b have wweard c}t")?\t\c\ condoets ot Hae  Hpun S-éneg
cocks. Sud o buUpoLu \(7/ antcling | weuld | t( Fl\'c\'\\no‘ ol-erH\T
as et wlers cpprar Mo o, howe a bulbows ;‘mqreé nose oukeralp
margw i Lo the nose o\ the wlwee aweakoned 1w dhe wesk i
cuk ci“ by o faale and Hie waleer meakioned m the east hag
e nose  bured und<e Peq‘f el baqay q.»;-um&

The adrure o Hhe (£2) syncline c'q\-‘cma\ ccross the
(€1) ankicline Jescebed above , s If(teult o detocmiae . Tirsh-
Gif\ou?e shruckures c\{marcd afpplas fo [D\uu\ol-e 10 -20° Fowards
Hhs 9L\ndme (rcr\. 2oidence n the area M pped aud J‘-rdr«- \}06\1'5

» ” chwwq..'(ke sqhdmé'Qroc)uceé \)'\.{ {\e . second phqre cs('

J goﬁémq which  coauses the Hoomn Series cocks Fd bDe *—o‘c)eg
dowa  across +he gard’oa\o'\b\ Qreo\oug\% conF muaous aabicline

g \_QM\ o Skgrea Seces cove cowdd then be mnber Pce\-ecl

% Cag a broad war p orrented alr riglk - an gles  +o the maa

" *(rﬁ\’ Pb\as’e brenO. ‘{'{ow‘eder, 2ot ence from {he fiebs o\A

Fhe Limeskone Shale Sequence awd Po‘r@\u,tr&'es core arcound

Konstrad (akcen sugqest @ \-tcl\d—l\_{ f-o\éec} cqncline. (s the

) {'\c‘\n&-(ul g.a\c)e() synclme could, occupy Hie cenlee cr\ a b road

deu‘p) the two are noV mcou‘«poﬂwb\{- The eweskecn (b

ol +he synclinal wWorp has bee -cul ouk by a wmajor e B

ag ma@@aﬁ bu\ Ched wrck efal. . The eo¢heen _\m\) appears

| o hawe reorieated dhe onq\u\cbl errs}* phage frends ), which

; Q cuv‘?atw\d\ q&s\)akk{,n w Hiee Soubh Sach ern Area o’[ Foe

area M.ap@@, Fun ?ar'o._“-?_t to the second phase @rochceA

: dhruc Fuces. These reomen\-e.cJ syrm\—gref ace seen to be

i contauous with the swWw— ¢ sFrL_kmc‘ skruc burey to fha

nerth eash. ' ' '
The .\n\’evgevw\ce rﬂ these phases as deserchad

: north o) Stomeen o Yhe. Centbral Qrea s far feom

\ - wnderskood ;o yuc Hher S\’\A(‘)u\ o the cocks 1 Vel aveq,

\ .n /\)xamsbero\ﬁ\’\ cmé i Yhe kd(s‘ ne)rLlﬂ 01 q&sba{vReﬁA

may  help the U\l\(‘JtrS\"monWLck of the told phase relakwn s kips
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Faulbing .

1he only dbutous mager -\-au\lwhq s Haak Proéucec)
by fwo parallel  faulbs stede g WM\.,J-—E'SE \ocated
yust soarn ol Herssoen cubthing across the probable
tancion o\ the € and £z sqaclines. Tlhe roci;.s witain
Hie faalt block are Whkelogically very stmdar o the
cov\q\omera\—es c\ +the Lower Qrenacwous Secbuw\c.-e ,and 11
U«eq are equwaleal ko thece (k syqqests that the cenlre
block s up thrown . “he faulbs  appear to die c,;\dr m@‘élﬂ
m both direckions and may i fact form o wedqe - Dokh
ﬂ-ou,u\\-s N esyeac:dw\ tae nocrteramosk one |
.{V\c\rked by Af(r = some bwmes C.\e,ui \'\Lq\(\ suech as. those

csing  from Hae seubhern shore o] Rdorsgoen 5 rows c}

are u-H’—\l

h\u((s N lfrou.c\\'\'s, cu'\a bdqqu( C\romv\d- ,Rea.:ona.b‘Q
@xposure on bobth sides o| the foulls shows bedy -}twv\nwc'
abruptly oqamsi the faules. There Was wo € xposuce c;!
Hie octaal fau b planes bub the c.ons¥-omcu\ ot shree cb'\ '

e \~0Lu,\\'§ acvdss \r\\\\% :;)(quu\cs suqqag\rs thein to b@..r\earH

vey Yeeal -

More \-au\\—mc\ May  well af( ect the rocksg c;'\. the

area. buy was not discouwred Jdue ‘o Pocv exPEs uve-

Motamer @\r\ 1S W\

The areo has susge(acl G‘\\Ll low QFQ.AQ meb o morphicm
ad i Yock les o a belk of low grade rocks )Me.\famcrpkos«@rj
Bu(ma\ e Cal edon jan 0F ooy, whieh has o ecaru ecj oulkerap
j(mr\ Troahetn o Fhe  hor bh eash | Jr\f\fduq\'\ q@Sba\t\'\.Qv\,
) ‘-O\QQV'C)§ e westk. TThere has been LikHw o\roul-lf\ o{
me\rmorp\“c wmmerals  buk cecry stallss atoa  ec @anol (\,[ o;l
s g and pelspar s quaecal  throug how  the area.

Cherte ¢ the anly mineral Tsrdc)uceJ dur‘W\c( veq wona
iua\’aﬂdv()\ufh wm the rocks  (a {-L\é_souu\-ern Par\" 0’\ the acreay
ond 15 mosv abundant WM some cr'l e cOr\q\oMercx\'Cf whch

\\(.LUQ o cl\\or.\—\c g\\ks\'os‘g Mcd’r‘x . Exo.m&a(-eﬁ Qre \U(\Q QI?OSU.('P)’

av the wesk end @’t L&F\h\(?os-éh and exposures on the porhly




TR PIRTEEEE T3 W TV

]
S Ay ety

B g

kasty shore o\ guorkS‘g’oev\ Lol S‘gow@e“- Mato. MO

ogpears o Decomw S\\c\\f\\"\\.‘ moae whkeace t\c\r\-\ntb\)a\'és,

che( wdicalions bewmg o grealrac  recey QVQ“‘S%"LO\S\ o\ (€S
lesV ones  ho  marbies and oreabar cecry skl icakwn of the
arenoe RO WS sed \wanks.

10 he exfreme novrth wesh o\ the areaq 5 hear
e road Tunckion between the Rektor\i to Suvork-mg and
Hae q&sbc&ckm\ o Suerkmo Oads hcqha.r qra.ée me&»amorehgﬁ
has occuced « The schmils ex posed i the q uarey  Jusk soulh
o\ Vae road unchon show qreal developemealr of qreen
biokte (:\, 35 7. -o\ the roc‘c) ond o mach weavhe ruJ o N
maneval (>~ 207. o| the cockk). Tlhe schish conbalns wndeh{
sca¥reced seall qraws o\ cbmr_\-:, G {-Q\S‘qu (\es than 57 el
k-oc\<> SOML o\ whieh  show coldbion boundacies. TThe mabris
wheh malkes wp avoulV Kav. a‘ the schsh (¢ =iy fine .
C\rcuv\ea and peobably quuavly or i--elS\:cu' er boka. |

The roclcs ex (Josec) M road CLLH'-U\GlS‘ olenq e
Rekctoch road o feww mebres bt the eush c-\ the (unchion
show  much Lihrous  amphibole qrowHn (¢ bremolire - ackwmolie).
e cocke heel( « sery (e qram<d , and the qrans,
Haough LL\‘\L()G,(A\'[({Q"J“P due o brer small si3e, are @rabable
quacty or felspar o bokh . The qraws show much reL(‘uI.t\-o.[{—

Tosdbion with all Mae grains showing solubicn bownclaries .

The qrawws ave well  socked and ndicabe the bﬂéc‘)‘nc{‘
1n the hand specimen  the plane of pas kg o\ the vock
s parallel 4o e boc)émc( as  seea wn thin secton,
Hae parking s theregoce pr e bab (g b-eéémq and poss cb(v{
has  resul bed {(GH cpeniag  wp by & }olqu. The fbrous
owphiboles, wn the ha ad Sp-ecxm?..n appear ld lie on #he_;\(
bec)c)mc\ plains uswax\LU\ as ?af(-nm\(;( T‘QcStd{f‘w\c‘ cluekers and
olrea with wdwdual  crgstale wp ko Zem long  buk [erss
Fan  \um wide. 9w cross sechon  the cyshale ave alsy
seen. Someedi Bl o cross Mo beéém? 4 Mhin sechion the
anpwboles gee ceeh to haue  well cha?ch crcicl'ql ‘bduh'chq&"!ef

\Nt" 4o b{ SQ(ueé— coc\\-a&nW\q w\.c._\ugs kdns o)L {-ke-ctkaw\f ot




- 14

e st o+ gl padiciio siyes . The cru\s\rq,\g ace somre bines beunk
Wareuqlh o frew écc\re-e‘s , presumebly dee to movements
ladbe ¢ than Hhaew {-ovma"tcw’\ L bk no {-oic) axwl platns are
a\)mougs- The QMP\r\\bO\éS culr across {he beo)émci ana e ot

cnen'reé WA cum\ \ineclr (Srr&,\novx and are Hnecre[ore rprdbabl-.f

il 8

post £1 — Hhey are nob secwous g a((fc\’QcJ by any naU r.\.eu\sn
Ha«\\{ o\ e cocks arve O ey e(J\c} e cich |

Wae  sandsh ones QsQecxa\lq bemo\ vecy e{[—-@.\f\ cuch wa
0 . secow\dau\ gpxc‘!d\-( Waich 1adicakes an ono\mq\[% cal caveous
a navure. “he secmnécum\ eptéo‘\“ﬁ Gn,ts\m,\s v Hhe sandshones.
] appeor fo e concenlrated n Mie coarser bands -wWhieh '
| May houe beed more limy, and  Macs e phesises Lhe
-qn baéc)mq . qocc) exam ples o\ -\les_“«aﬁéféd\-e_ \:qv\c_‘_\nq “are
i showa 1 roa& cate g s U}\rquqh sand sfones. and
conglomerdl-eg besde Blo kke%(?/ﬂ “Me e(}iéd\—e cey shals «re
: ié\omor(:\\:c. "(\r\fs, St¢ren qraenstones also are oﬂwon ciweh
3 oW SQCON‘J&(L\ e'@xcﬁd\“e, e u:uu] o whick  the Qp:clo‘—e'cuucehhqlo;
; " wsde the sus {u ces 0‘1 e Pl(ko@s"ol e pd(ocb lava ¢ has been
" Qdescebed abece.

"(\w; ?OCQ’L\«.\F&\‘-&S how ¢ qw\ﬂamﬂ been very MwCh
olbared ond Hae @\r\-mocn.\s\*s o’\ dwene and pla q o clace
- ol rcm.z\t{ wn Hher crw\w\al shal-e — He ?‘“ﬂ‘dd“{ s c;“—éb\

ccm?\euu\ rg@iqca_é 'b‘.l sercccd-e. S’qmples from cn eXPOSUre

0‘\ @or@\.\\\n\’{ neot Thokland b e Ledtei-e eccu?qmql cau b

@ overy  wmuch ol fered @orp\u{r&e. da the cace dhe
ealeire ok Ps ewdo 'mor(ﬂ'uc q.k\—er the artq'm.o.l G)l«enocrq_fl—r

- H\a,wl\n‘ com(a\el-ehl albered Yaese are shill owsible as
q\xos'k‘s.
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C(\*@t‘\ ‘ur\-l rOQkS‘ are ov\\\.t -QiCQvoSQc)
‘rowﬂeé Ry e

29

Roconk Erosion and be\posxhon

he ko peqraphy c\ he area 15 am uwndul CL\'\V\cl
Pl eau  cuk by dep . Uw\\eg{s", s0 i ekimes tae Ua({q sxée_s haw @
eli|s awd sfeep slopes as o the Wesi-eru parV oj\ the. wreq,
or howe quire qeatle slopes o|  Hae ordec o] 109 as wm the

'X&rer\c\r-ew—)a Cw qeatle bg{ c:e.v\()a\’\so\n wth  the 20° slopes
plus in he resk d\ the q(eox.)

The valleys have been
\J*&\‘t{ e excaoq\—:ar) b% Hie tce and now o“\‘{ veiry soaal\(
“asGE" shreams  oceuwQy  mosh o| the oalleqs—alse many
o-\ ece wecéee?«emeé Uc&\ects conbon lakes —as can be
seen fvom Lhe qesld qical Mmap-

D ecenl deposis are ?reéor«mm\\%u‘ qlacial (M6 Fanes,
ke allugiam | and  Jocesy peak. e on\\_\ proboable
morane 1 Hhaal (')at-«n\v(\c‘ Yae <south s o{ Ve lake al~
Reksaasen w the souda <ask o\ the acea. “he hwecqhl
c'\ e lake 15 some L8 m aboue Hae \(\\Q.&Oi\r\\_ e/\ ‘
ﬂeks‘ms\wu\rem o dhch  Hae 00&&-&1 opens low e Qowwn |
J;coh A\'\‘\Q lake . Rele saqemyren Wwsel (s o’\ lake alluoiwam
and wWdicakes an @arlier exbtenswon dﬁ the lalco S-\Jdrk\'ﬁ‘gé':‘!h)
e A shocelme s clear\y uisible \*o»«.c\\r\\% c\_lewo\nde the
Soorkne - Ct&s\oa\\:\cen road .

(Dxe\tscm.sn&.\rem e e OM"\ \c\.\rq-e, ée\oost\— \(qkt

all wwium . the area , n mosk cases  thwe uc&\\-u‘ s\d 0 s\ope

‘i\'{-aq\.\{ wre  Hhe lakes , some bimes wihth orovel beaches ou\l\,'

poor\y 61@3\@@&5- Svorksidea wd eed the QN\\\{ \a ke

w Ve acea Witw sawé»\ beaches —and oune \)Qqche&

\l?i? L ({‘”“) and pine no_e()log-/

.?fQS\.LMCL‘Ob-‘ {)ﬂmm ‘M\ﬁ sawmq d’{ o qrexﬂ( C)QCLl C"\ \JGOJ-
Hmwt

wantle 0'\ O ebabus uUisible n come cases as alluwu e

J‘-ums 5 -\-o\’ Yhe  mosy ‘)Q('F‘ e debribus

o \-‘k\u Sdt\ cov e c:w\c) qrcuaq-

a\ tHee Ua.l\eul botgms are Woweaover QQU-Q-P'QCS W o

(5 Cauere_c& \m\‘L\

“(ke bk sodles e miadidea o WA ‘kores\/ P_eq_lr ou\:J

where ‘rees }\cu)f.
' g o&_\a the \.Lphg\—eclj coaks hau e 9(“r\\”6)2c) d{(
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e pedr covec bo raveal the rock under neabh. “lhe plakeaux
ace bog couered YrequenMy A ten howve coarse qragses
avowng - Foresy couwer Moy 'OY:LC{W\O.“L{ have exbended duar
Wt plake s e §\f\\'\ d6es N sume areas. ;

OS\-QV\ a J(cur\ut qooé soil  cover occucs Where bhe
qroamd s cal \-LUq\-eé, althouqh the soll  wabtaias My
Skonec . “he Nerwegiawn farmers  culkyabe all pessibie
calvwalkable land and even qrow  spars<e ceveals in whal
con ‘e\'\\u\ be JAes cr\\)e> as  coarse ype \)\)\u( a\rmue\. Such
huwm an whec(erence can be wnduawe to the gqrouwhh Q:’l
soils. buk  wm places may resull 1n Hae S\’rLVPW\C\ c“oi
Waadh Ad-le soll daere 1. TThere has been sowe Sras e
Aearance o the forest cn the Wllside , decpite tores by
presecvavion  laws, ond +the c\eared c\rau.m) has  beey

c)eae()\gl glcu\q\aea Wachh  will =1r-ec\\”\~{ awd <rosiwon .

&Ckhnd\eéqemen\\‘s

. A am \\uppq ‘o ac\:new]ec)q{ the Gnenc)w o d o(
Pec Sandvick and the Orkla Grube Ct\nl—t-ebolo.q , and the
Q:cpeneu\ceé '(uc)qQMQ_i.\\"f o 'm% workk and deas n Hiz
SH\A by De TSaunek Selon Pmce\.l cr\ Ir«P-eer\ Co[lec{{‘
Londoa s il Gcw\bnéqe- ‘\Eu\ sincere  HHaanks qo o the
kewbban Jarmdly of  Swndet whh whom 4 stayed dueing ry
workk  n g Q\\e\cj.

v

/\2 egeran es

(\S\qk-\". 2 DM 196 A . Q f\)u\) Orcjod\ ciawn qup \‘o\\\"e Fa.u.\‘\cl -{-rom

the Lower Ordovician o’\ fwe Tvond keim Recl.or\
N.6.T. Vo 419 pp 213-23%
Lokkan Laltets qeoloqi. N6T ol 29, pe9-25
1952 Geologqisk kark gver Lokkenleltel

Norqes GeoqraGiske 0ppmiling 1952

Cacshens CAJ. 198

Carskens L. 1960 S'Lro_#—.'c‘rq‘)\\y\ ang Vol canism o\ b

{(OV\C}\\Q\M QI‘QCL) Norb)a%. NeJ No 2\2')
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pxe\ar ences. (Coax\-m wed)

Chadwick ebal. 1062~ “ne Q eoloq y of the Fijeld heim -
"q&sba\rc\ten Qrea. N.G.U. (962
Pp- H2-6D ( Arbok)

_\h-\/oq‘r . 195 The C\e.oloolut o‘\ part ‘0‘! the
Hd\oncﬁq——\\\orc\ diskrick. N.G.T.

vol 25 |, 19u 5 PP H49 —527.

Qb. N.¢c.U.- Uorqés Ctebloqtske Underss kelse
N-G.T: Norslk C\Qo\oo\\'s\te th\r)s\—\rtg\r,

“'B ho Jrrcx_ce, was §ou.m-) dg. HﬂQ M‘\\'M\“ 'S\'\Cjw(\ 13(1 {'( Cc&l‘&lﬂ?l’\r

(fegerence r.»bcve) os  ourceco ppng dewn the T&rcmc‘ru\&o.,'




A
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® Thin Seckon 1&“ Band
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agpear bo have” . o

-

=7 aderire - s\-rm“:vl

wdleved m sons ol T = Towmea flalees —qreen buohive
) -~ =
l'e“’omsn-qu(n- ”-_ /////
mica Hakes deflecte) —  ~T%0 o
= o _Z g =\ 7%
Yound Hae crystaly — ——, | . 5 V0T

and  sWakler beflrs within Yo ot shals, Qise qet chloridFe as oltevalion Prudu\d‘.

|
mess & SO

- — o —

P R

. @ Pllow lavar
X A

freld skeleh.
Pl“o\ds , exposure

mbeb ween the tu,

verticol smaller laker shown
on the sketch map

'C\w\oqul 0| an area including the nortl
—im

wetk chove of Svorkcioen”. Thy

app ear bo b;. mole vesicular Yowavds the
TThe pllows are seen T .,\t_qr{..t rim buk we m arked c‘nl\\w\q_ A qood mate,

. vt rkical section, e peds are woas wnoV ?us‘ﬂueé m Mg X OS¢ ooty |
i d.w\m\ "ows o| the paper’ ¥ the jostper wos Youwd Yo comsbibube the  mabrs

pllowe  chow Younging wpwards . wm other exposurer

@ Lower O ren cceous Conqlomerate from d{he northorn. L.a.s.

© u.h. o P 5
probubly Skpren_arewsbone

hand specimen

black
por Phyrihe

Udcanie

In by txoample the pebbles o| Fhe
conglomerate appear ko laye su“ned

o clfeq.l' amrmounk o‘ ’-10"Hhmcf 4 note lesr

Areenshont v as per troq ments than
wswal. Fraqmants black porvpnyribic ot
seew  before-

chrqnd. makr x ol}u conkains broken ndiudual crystal s o( tlaqroclase




M) Hgum Series C\Vn\—-

M seckon .

Tne grif conbams o
bt o prebably

\n&g(acedus wakeral,
'*overny poerly sovked,
eeyshrals hau e undelone

some solubion ab edq s

(e WY r p\cu‘\v) and {he rock i< very unsorked .

(5) Llower Qseneaceous gecu,\ence Cﬂoum Series) Saudstove .

Wan s eck von

V;QQ«) end ox Yo rcdéuui

S

ok seen btc‘q-ev erys aly
d gy r orthoclase ey

H\.e roAI,

mabring finer
& LS

qvmnu') ¥ ¥ musco Ul\'(_

chlorite and

©) ‘Ia\u\qmq dara .

-‘)u.\c) skekeln i
Y
’ Y
‘\__.,. ) e : ! .' .‘L_ .
R o R Ok
! - ,_ . p &’ -dir "
“ 0' by 0 2N
‘{“""‘l' /”’ ’ -, :
&/ .

('1} H\v\or )’O\Alnc‘.

-g‘dd sketrch .

§°“3‘M] n ?rg()olh\ na n\'h{ 5\La,\kl rocksl

Mmony such Mikor g-o\Js nared |n atad
V.%.
ln ealion appears nob quive parallel fo

arround K ek Yorlt , inths case He

e Yolding. N.D. no cdeavaqe .

Lo.nk§os¢n 2

Exposuwce on sowthern shore | western end o|

{grro mag g }eo .l'hn.H\G.r.cl + ol bherad
L' "JGP\L‘I(

1 may represent a waker |aed ““ﬂ

shows rodding . Lanfkiogen

ron H “d.-‘-""\f

wrow GYo.\n.an Qack Mau\ be ber med an arkog(e ‘nhéf"ohf

Hors goen

forewhal diaqranatic skc";‘f\_ to
show how ?.bb\e-bané hes on ke p
0[ r.o.nch( beds - tHhe . af pe b es
decreases ¢yacl I.Lo-“l-( up ward 5
wnh| g pebbles — only sn.w-“tt rack,
Gwo aood Yo unqing wdcabion.

E »noshales b)) in linestone,

Horthera L.a.S. o“yc.o\, -

How

j—p\dl“\l‘ m lmeskone bed on weshara

Shore ol_ HiaUJ- \Joo\t. vEos defficalt fo l i

place Huy (-oh:\mq W ecther fior €4 }

prien "a“'lﬂhf .

e et AP 18,

Ao good c‘eq.uc.ﬂas th—_,



@ “Hev ring bone " or
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-

e neaYOn Lrael by b duedon

E’{%} 2 wber seching <leavager

shrain shp ckm}n.c‘e. .

-

€= jlecks alkev ad won

Mmeral

T o——

isurface vrem
H €t view

‘//

h3

1‘:1 Ywo c.\eauoui-c dwreckions

Corres ?QI\A o £ ane £

pro bably
howe ver $he
r.quu_o.a‘es wauld agpear bo é.'? si-mr@hf
bub m the opposite direckion v 4uo
probable ma@r £ ¢ {7 $40 axal p lave.
The {e.vy cleavaqge apgears fo be. o| Fhe
“shrawm sl Vype - o5 a resaltc hag
limeal jom

(=9 qcc&
Lf()é|n¢r

where (- w;\-crs-u:}’s the

Ploane —as well as more wtéd.f
spaced mpressions . TThe ¥ £t cleavage 1alde
: }

e eavlier lineal-ion over A s@rics dl

Meve wu-)d-.( fpaced shear jones . lhe

qed hneakons preduces a “caddle -
dome" offect . Yre won flecks
(‘j\g({,f’.ﬂ""

he o

plane — €560l o bensional
'(he l'-!.q,‘ r.q,la.}wns'"\u

¢lane.

L deavaqe direchions. shalds € of konshod lokien

. @5 o these cleavages l
b ‘:hf ol oy {-o\o\mq OF¢ uncer Fen, :

(9) Pavfhyeite “phenecrysh deaqqed our along base . exposwee eash e\ konstad lokken o

ﬁ'\alcl skeltel i

uw g o Vo0 .‘:‘-vfﬁt"""'----- i - Moke wn sketeh og eApos uTe appear to
P LAY ) A - st . ‘
. L o " "
"'&,.f" . ; e ‘ ks 1 '27 4/7:’& qer more "ruckied \.’ahé ( wrenacemus
P
yi7 g Y = band ¢ m linestone - ws wall old ed
v Y
’

=) ./ \ % ‘>0'*\,I i -
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