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~ ABSTRACT .

Récent marine'geophyéica] surveys in the Bay of Fundy and
_Guff of Mafne are used fo extend the lithology and strﬁctuue,eﬁkerved on
fhe nearBy shore to the offshore regions of No;a Scotia. A difference in
,iectonic styles can be-seen on-opposite sides 6f the Glooscap fault system,
This may be correlated with fhe termination of the Meguma platform of
Nova Scétia. Geologic models are proﬁosed; and the'structufes tesied by'

computer modelling of the gravity déta. P

Réﬁum@
LY

'Deé relevés gébphy;ﬁques marins récemment acquis dans la Bafe
de andy ét le Go]fe‘dﬁ Maine sont'uti]iséﬁ pour éfendr aux régions
au large‘dg la Nouve)]e-EFOSSé la 1ithologie et la structure observées sur
les cotes adjacentes. Une différence de style tectonique est reconnue de
1'autre cﬁté de' lafaille Glooscap. Eeci peut 8tre relié avec la fin de la
plate-fdrme Meguma de la Nouvelle-ﬁcosée. Desnmdélesgéb]ogique; sont

' . ‘ l et . . o
avancls et les structures sont ver]f1ee5par'ord1nqteurrgnhtre le modele

- - s
Vs ., 7 . . . .
basé sur les données de gravité. : /
@ : - N
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Y ~ Chapter 1. Introduction and Purpose

~, , ) ’
].1_‘Purpose of investigation_
Dur1ng»rbcent years numerous hyboiheses concernang the .

geo]oqgca] history of the Rbpa]ach1ans and the. role of con¢1nenta1 drift

-

1n the format1on of Eastern Canada’ hag% been. presented Genera]]y the water

o CO\IeY'eﬂ reg1ons of the* Bay of Fundy and the Gulf of Maine have beer’ma\]or

Lt 5 wa

=,

. hJ
stumb]1ng btock due to the unknown nature of the 11tho]ogy and structure

dJ

. ofv thesg sugmerged areas Geology re1at1ve1y eas11y observable on land,

-~

. is obscured by Water depths of up to 300 meters and a w1despread blanket
of recent sedﬁme t, making observat1on 0fs bedrock d1ff1cu1t, even wii% the
use of submersible eh1c1es '-_ I *
\The Bay of Fundy has been weceiving attention from- geo]og1sts
for the last century I't.is a funne] like. body of water separat1ng Nova A
Scot1a from New Brunsw1ck, Tocated a]ong the ax1s of a broad sync11ne known )
" as the Acad1an or Maritime Tr1ass1c ﬁb51h | The,Bay has frequent]y been
cons1dered as a poss1b1e source of hydroe]ectric pawer because of its: -

unusua11y high tidal variations. ' \{

 As early as 1897 there was a dispute as to the role of the Bay
of Fundy 1n the geological histdry of North America, when Praf. L W. Ba1ay(1897)
de11vered a speech to ‘the Roya] Society: of Canada, show1ng d1screpanc1es
between the theory presented by Dana . (1895) of the geological h1story of

the Appa]ach1ans, and field data from Nova Scot1a and New Brunswlck Ba1]y

A

' showed proof of the existence of terrestrial areas, in the v1c1n1ty of, .

the Bay of FUndy trough, at the éeg1nn1ng ¢f the Cambrian era and conc]uded

that the Bay was a geosync11n ubs1d1ng since Precambrian time wh1ch pro- .

3

', gressed through geosync11na1 deposition and uplift during the Paleoczoic.. He

-
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book 'New England and Acadian Shorelines' by

%J ‘ 2_.'.-
a T . . ' . ’ ’

L

“stated that the Bay received alternating continental and shallow marine

defaj1ts dur1ng the Carbon1ferous era, and finally sha1]0w marine deposits

Tr1ass1c fault bas1n

Further dispute fo]]owed;'in;f925,.wf%h the publication of the
,:>DJ thnson(19251 in'WhiCh he

‘extended the;Tr1ass1c strata of the Bay Fundy 1nt0 the Guif of Maine,

and presented the idea of a 'Fundian Fault'. The fault, proposed on the l
basis of lead line depth soundings that showgd'the presence of a Tinear

scarf running parallel ta the cd%st of Maine near Great Wass Islandﬂ was

, suggested to be the location.of the northern boundary of the Tr1ass1c

“sediments found_1n the Bay of Fundy. The depth sound1ngs a]so showed the

presence of a smooth plain extending from the mouth of the Bay into the

,Gulf, which was interpreted.as an extension of the 'gently undulat1ng floor .

of the submerged Triassic lowland'. Shepard (1930) challenged Johnson's

Adnterpretation of the 'Fundian Fault' and claimed ‘that the scarps were’

v

caused by glacial erosion.
More recent studies ofathe area by geophys1ca1 methods (Swift

and Lyall (1968); Uchup1 (1966), King and MacLean (1976)) have provided

{ . . .
data that are used to extend known geology offshore and produce an interpre-

tation-of the subsurface structure. Hopefully this knowledge may‘dive some
insight into‘fhe formation of the Bay of andy and resolve some of the still
unanswered questions about the overa11'geo1ogy of the area. ‘

" Knowledge of the Tithology and s Fucture of the Bay of Fundy -
Gﬁ]? of Maine region is essential to ungg:iganding the geology af north-
eastern North America. interesgrhas recently bégd focused on geopdysicdi
methods as a means of answering some.of the duestdpns Teft unresglved by

L 4
q .
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simple extrapolations of onehore geology‘tqinater covered“areas{"Geophy_
sical data suitab]e for an interﬁretation"of the regional geology ot these
areas}unnaoeen compiled berahadiah_andvAmefican oceanographiC'institu—
tions. v ' ’ o

.'Geophysica] data collected in the easte}n'pontion otvthe.Gqu'
of Maine and in the éay of Fundy by the Bedtord Institute‘of Oéeanography
(BIO), of the Department of Energy, ‘Mines and Resourceshave been made
ava11ab1e to the author for the puipose of determ1n1ng the dVera]] geo]og1-
cal setting of the area and its relationship t0'thé regional geo]ogy of l~-':
the surrounding reg1ons ‘jﬁ1ththesedata it is hoped that 1nformab1on about
the ]1tho1ogy and structure may be used to prov1de further 1ns1ght 1nto

its evolution. Interpretat1on of these-field data will be compared wztn; .

results obtained by computer modelling of a th®oretical structure. L
\ ' .

1.2 General Description of the Study Area

o

The Bay of Fundy, a northeast trend1ng trough separat1ng Nova
SCOtTﬁ from New Brunswick, is well known for its tidal fluctUat1ons wh1ch
in p]aces‘exceed 17 meters. Located a]ong the axis of a broad southwest _h
dipping syncline, known as*the‘Maritime‘Triassic Basina it is aporoximate1y
170 km long and varies in width from 75 km at-the mouth to 50 km at the head
of the Bay (Fig. 1). ot _ *

In genena] the bathymetry can be related to the geP]ogy of the
floor of the bay. Triassic sediments are the majo;,component of this floor

and have'been uniform]y eroded by g]acia] f]uv1a1 and marine action. Any‘

sudden change in the bathymetry can usua]Ty be related to a change in

' geo]ogy, A p&thymetry high can be.traced from near Cape Chegnecto beyond

I
- '
: {

| -
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Ile Haute to Quaco Ledge (45°15N, 65°25W), which is exposed at low tide. - §\\

Samp]es collected from the outcrop by the author were identified as "

- Triassic basalt, as opposed to the Triassic sediments that are usually

found across much of the Bay (see Fig. 2). .
Near Grand Manan Island the smooth ?lodr of the Bay is broken by
outcrops of rocks that const1tute pre- Pennsylvanian acoustic baKiment (F1g

2). The ntacts WIth the Triassic are readily identified by tRe abrupt
N

changes in the bathymetry The surface of tﬁe older rock 1is very irreguTar

and the water depth is much less than that observed over the Tr1ass1c

deposits.- . _ 4 -
]

.q The Bay of Fundy opens into the Gulf of Maine, a more or less

rectangular body of water approximate]y 365 km by 250 km bounded on three .

- sides by Appalachian geo1ogy. The bathymetry of the Gulf is more complex

than that observed in-the Bay of Fundy and attempts to correlate topography
and_structure are not usually successful.

This étudy will be concerned with the Bay of Fundy and that portion

of the Gulf of Maine bounded by 68°W and Brown's Bank (approx. 66°y, 43°Nkr

The section west of 68°H has been studied by Kane (1970) and Kane et al. {1872).

. Refergnces to that area will be based mainly upon these works,

A

1.3 Previous Investigations
Studies of the_st}ucture and Tithology of .the Bay of Fundy-Gulf
of Maine area.have been carried gpt in two phases. During the first phase

wbrkers used dredged samples and depth measurements, taken largely with

'1eéd 11nes, to speculate about the nature of the bottom These early sur-

-veys were surprisingly accurate cons1der1ng the somewhat scanty data wh1ch

were available to the interpreters.
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The second phase began with the report of Drake et al (1954)
which described_the results of seismic refraction Jines shot in the Gulf of |
Maine. This marked the first use of geophysical methods to interpret the

1ithelegy and structure of the Gulf. Since then the area has been surveyed

"to obtain magnetic, gravity and seismic ref]ectiodiﬁata and some interpre-

’tatjbq‘of the geology made. - :
%ed by

PﬁB]ished Titerature on the Gulf of Maine has been rev

-Uchupi (1966), Kane (1970}, Kane et al (1972) and Emery et al (1970).

A brief description of the cbnc]usions based on these revieﬁs follows. -

Ucﬁupi (1966} reporied on seismic reflection data obtained in the

L]

. Gulf and summarized the results of the earlier phase of exploration. This

paper will be discussed first since it reviewed all previous work and gave

/ . y .
the first comprehensive analysis of the structure of the Gulf. Based on
his own work and on previous studies, Uchupi reportéd the following.

Strata of Triassic age éxtend from the mouth of the Baj of .Fundy 120 km

Southwest into the Gulf to form three narrow trouéhsh' Cretaceous rocks are

Vpresent in Georges Basin and possibly ae an erosional remnant in Cape Cod

Bay. Rocks of Tertiary age are present as a continuous mantle in Cape Cod
Bay and are a]so found on Georges Bank. The Gulf of Maine‘ﬂe erosional in -
nature and prbabiy'was formed during two erosional cycles, a f1uvia1 cycle
followed by giacia1 acfion. 'The ecoustic basement seems to be quite near
the surface in wo%f aeeés.and surficial cover rarely exceeds 300 meters.
‘It is characterized by a very irregular surface and probab]y consists of
Paleozoic intrusions and metamorphic and Jurassic igneous rocks.

Drake et al (1954) used seismic refraction data to show that the
Gulf is ueQer]éin by a discontinuity quite near the surface. Below this

the seismic velocity was -a fairly uniform 6.1 km/sec, which they concluded
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Fig. 2 Bathymetry of northeastern Gulf of Maine
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was due to a 'sub-basement' horizon. Near Y%rmouth, Nova Scotia, a depres-
sion wask?ound-filled with 3000 m of stré%a in which the P-wave velocity -
was 5.1'kmfséc2”)N¢Q;‘CasHes Ledgé Tocalized deposits with a P-wave Velé-
city of 4.0|Em/$ec were interpraied,a;‘Geégg of probable Triassic age.

Uchupi (1966) later disputed this.interpr tation and suggested the occur-
. . b . : ”

. rence of mildy metamorphosed rocks of Paleozoic age. The seismic lines used

by Drake et al (i954) had_]arge sebarations betweeh the shof point and the
receiver Tocatiens. uThe data will therefore give an ovérsimplified pictﬁre~‘
of the strﬁcturejaﬁd a loss of resolution for the near surface velocities;

it will, however; giﬁe a better determination o% fhe velocities in the Tower
layers, making‘it possible to search-for discontinuities_at depth.

" Worzel and Schubert (1955) congluded that the Gulf -of Ma{ne was a
fleoded continental block, based on submariﬁ; gravity readings that shgwed'
the gravity field in the Gulf was approximately 20 milligals (mgal) higher
than that observed over the surrounding land areas. ‘ "
Steinhart et al (1962) analyzed a seismic.réfraction profile frdﬁ

the centre of the Gulf of Maine to the intefior of Maine and showed that

seismic models, with either sharp or transitional changes in velocity between

g

.the upper and lower layers and between the crust-mantle inteﬁfaéé. would

satisfy the data.

L4

Bower (1962) reported on a ship-magnetometer survey bf the western

Gulf and suggested tha e é%rong Tinear trends in the magnetic field off

o

Yarmouth may be due to [extensions of the volcanic rocks found near Yarmouth,

which showed similar ﬁagnetic characteristics.
Malloy and Harbison (1966) reported on detailed magnetic and seismic
reflection measurements made over the northeastern Gulf of Maine. They de-

lineated seYéYaT;ﬁinear fault zones and contacts between the Triassic strata
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and the tightly fo]dedlcrys<;11ine Pa]eozoies which they believed to
occunga1ong fau1ts that: had been intruded by dykes A ring-dyke was also
Jdentified on the basis of the s1m11ar1ty of the magnet1c data to that
observed over, a krown occurrence of a r1ng dyke

Schlee and‘Pratt (1970) concluded that the gross bedrock geclogy COU]d
be 1denfified from pebbles obtained in dredge hauls from the Gulf and re-
ported the following concerning the eastern portjon of the Gulf. Sediments
similar to those of Triassic age extend from the Bay of Fundy to Mount
Desert Island. Spotted schist is present in the region offshore from Yar-
mouth, whicﬁ may correlate with rocks of Ordovician age in.Nova Scotia.,
Fe]s1te occurs west of Yarqouth and extends to St. Mary s Bay.

. g) Kane {1970} and Kane et a1 (1972) studied the gravity and magnetic
f1e1ds over the Guif of Ma1ne and concluded that the bedrock conta1ned f‘
abundant maf1c rocks probably of early Paleozoic or Precambrian age and that
. major fau1ps are present along at ‘1east some of the margins of the Gulf. The
cruet-under the -Gulf appears to be different from that of the surrounding
area, but it does not clearly resehb]e any of the kaeyn condentiona] models

-

of the crust.

Watts (1974) reportgd on a ncgative Bouguer gravity anomaly near
Cape Sab]e; N.S., which he suggested may reprcsent an extension of the ]
granite that causes the negative gravity field over most of Nova Scotia.
Models calculated on the basis ¢gf the gravity data were used to reinforce this'
hypothesis.

The Bay of Fundy has been'covered by an aeromagnetic survey (Geolo-
gical Survey of Canada maps #7036G, #7037G, #70326 #7033G), which is the

main source of magnetic data for the interpretation of the area.

n . -



10.
-Tagg and Uchupi (1966) interpreted seismic reflection data ffom
.'the mouth.of the Bay of Fundy which enabled them to extend the Triassic
strata found in Fundy 120 km into the Gulf in three Fingerlike troughs.
Swift and Lya]? (1968a, 1968b) reported on seisﬁic reflection’
data collected in the Bay of Fundy which allowed them to show that the
structural and topograﬁhic axes of the an were offset. lProfi]es run near
the supposed location of the Fundian Fau{;:o£\§éepaﬁd'(]930)&failed to show
any strucéz;;;\tbgzdygu¥ﬁi;;§ve its existence at themouthof the,Bay}_but -
did show a steep normal fault along fhe New Brunswick shbre at the heéq'o?-
thé Bay.
. King and MacLeah { 1976) . have produced a map of the regional
geo]ogylof the area, which ébﬁﬁines the'résdlts of “other inﬁestigators-and

conclusions based on their own work at Bedford Institute of Oceanography,
(BIO), Dartmouth, N.S. |

1
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.Chapter 2. Geology and Geophysics

4
¥

2.1 Introduction _

The Appalachian range is alchain of rd]ative]& Tow, steep
mountains that extends over 3000 kT along the east coast of North' America
from'Newfound]and to Alabama. The.chain exhibits an overall northeast |
trend, which is prevéTent both in the distribution'df,nock typeé énd the
. strdke of the major folds " The northern Appalachians, which'surr0und the
'study area of the Bay of Fundy and the Guif of Maine region, are a belt
that was involved in the Tactonic (M1dd1e to Late Ordovician) and-the Acadian
(Middle Devonian) orogenies. -Most of the strata in the belt are of Early
" to Middle Paleozoic age and nave been folded and regionally metamorphosed
by these two orbggnies. Rocks of Preeambrian age form the cores of -the

i};ugfgﬁpd‘uplifts to the west and are exposed in widely separated areas

in the eastern portion of the.belt. Carboniferous sediments were deposited

in narrow intermontane . {roughs along the Fundy Geosync]ine as a result of
Middle and late ﬁal ozoic rifting and fau]ting VA re-activation of fau1t1ng
. resulted in Trias

Chedabugto Bay:

A brief description of the regionaf geology and tectonics of the

ic sedfﬂmnlg being deposited a]ong theBay of Fundy and in

apea surround1ng the Bay of Fundy and Gulf of Maine is g1Ven to familiarize
the reader w1th the study area. A more deta11ed account of the geo]oglca1

"story of the area may be found in Poole (1967), from which this prec1s is

rgélx taken.

2.2 Geology of the Bay of Fundy and Gulf of Maine
The geology of the area surrounding the Bay of Fundy and the Gulf

of Ma1ne has been contro]]ed by two main orogenitic events; the Tac0n1an
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and thé Acadian orogenieg

y - During the Late Proterozoxc the area now occup1Ed by’ the Bay of
Fundy appears to have been a port1on of the Avalon Geosync11ne ‘which by
Late Hadryn1an (lates; Proterozo1c) had evo]ved into the Ava]on Platform,.
dpon which p]atfprm~type deposits of Late Hadrynian and Paleczoic age accum-'
h]aped (Fig. 3). Remnants of th§5e depésitslare-séill present 1ﬁ;Cépe Breton
and élpng the north shore of the Bay of Fundy, while Precambrian & posifs
near Capé,Cod, Mass., may also be part of the same sequeﬁcé. ‘ ET::;?¢—~, g

During the. Cambrian and Ear]y-OrdoviEﬁan‘eras, sediments were

" deposited in the widely képqrated be]té,offthe Meguma and Acadian Geosynclines
and on the St. Lawrence and Avalon Platforms (Fig;‘3). Sedimentation.conginl
ued uninterrupted-until the start of the Taconian-Orogeny in the Middle
Ordovfcian. The St. Lawrence and Avalon Platforms wereauplifted ahd deposi-
' tion ceased. In the Meguma Géosyncline up to 9506 m (3b 000 ft.) of sediments
"were deposited. The lower un1t of the group, the GoIdenv111e Format1on, con-

00 m or more of- greywacke and slate, show1ng evidence of northeast

- to east flowing turbidity currents aligned parallel to Devonian fold trends.
The.upper g\‘t, the Halifax Formation, copsistS'of"SOO to 4000 m QfAdark.
s]até'and §j1t§tone. The early phases of the Taconian Orogeny produced '
epeiorbgenic movements on the St. Lawrence ?1atf0rm and Avalon'Platform but

hag'nq effect on.the neighbouring geosync1ine§.

The Middle and-Late Ordovician were tectonically ;ctive periods
. within the Appa]acbian]Geosynciine. In-the Acadian Geosyncline deposition .
of greywacke-volcanics appears to have continued until Middle Qrﬂov{cian,

~while in the Meguma’ Geosyncline deposit{on changed from the grey shale of

the Eér]y‘Ordovician to the:vo]caniés, qﬁart; sand and ‘shale of the White
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Rock Formation. It was postulated that during mid-Middle Ordovician

the Avalon Platform in New Brunswick and Cape Breton Island was folded,

intruded by mixed/ granitic rocks and uplifted.

‘Beginning\in eariy-Middle Silurian, deposition of the White Rock

“and a somewhat similar Kentvil]e Formation sedimentation appears to ﬁave'

o

continued in the. Meguma Geosync11ne dur1ng the Siluriap and Early Devon1an,
while the Ar1sa1g Grpup was deposited on the Ava10n P]atform in N.B., and
Cape éreton Island.

' fhe Middle and Lat Devonian.saw the‘start of the Acadian‘Orogeny,.

which converted the Appalachian Geosyncline into a stable' craton (Fig. 4),

" which was then!deformed by fau]ts warps ‘and gentle basinal subsidence. In

-«

2osyncline deposition ceased in Middle or Ear]y Devon1an§\ﬂhll$\\\,

1t_cont1nued to middle Early Devonian in the Acadian Geosyncline. On the

the ﬁ:aan

Avalon P1atform sandstone-and siItStone were deposited on the Arisaig Forma-
tion. In the main phase of the Acad1an Orogeny (1ate Middle to early Late
Devon1an) rocks of the Meguma and Acadian Geosynclines and the Avalon P]at—

form were fo1ded and faulted and parts were metamyrphosed to schist and

. gneiss; there was cqnsiderable intrusion by granite batholiths and the

entire area was upfifted and eroded. (Fig. 5). The Acadian Orogeny decreased

in intensity of tecponism from Late Devonian to Permian, by which time the

principal features of the older tectonic elements no Tonger influenced sedi-

" ‘mentation.

Ballard and Uchupi -(1972) put, forth the idea that the Bay of Fundy-
Gulf of Maine areas owe their present fprm to two periods of,rifting;’the ‘

first between the Upper Devonian and mi —Pennsy1vaniani_the;second in Late

*

Triassic.



) ‘ : o . : .
\{’ Lo The first pe<3o\\q$ rtfting, the Maritimd (Triassic Disturbance
. (Poole 1967), gave rise to t the Carbon1ferous Fundy R1#t Basin which may
_ ‘extend from the Sdotwan Shelf’ through Fundy -and across the Gu]f of Ma1ne
.Between 1500 and 3000 m of sed1ments were deposmted during ear]y M1ss1ss1p-
pian time i " the fault contro]]ed Fundy Rift Basin, while.a thun layer of

sediments fas deposited on the adJacent stable New Brunswick and Meguma ‘

P]atforms The sed1ments in the Fundy Rift Bas1n were highly fo]ded ,ﬂf/j_‘
fau]ted and mildy metamorphosed at the end of the initial r1ft$og (F1ga.¢)‘: .'_"
. J\»~/) The second stage of r1ft1ng hegan in the 1ate Tr1ass1c and ]ed to' -
the development of -the Maritimé Tr1ass1c Basin of the Bay of Fundy, the . '.~;};Alq
‘ “borders of which oftex hside with the shores of the Bay.. The baSin, was ; -

.- the s1te of sedimentation and a_zoné of vo1can1c 1ntrusfqns associ ted w1th

[ " post- depos1tnona1 distJhb- “The Maritime Triassic Basin seems £o be a

»!

zone of b]ock fau1t1ng and tensional/movelent related to the older Carboni-:

v e
- '

feroos rift system - L . o ’
Tr1ass1c fau]ts extend from tr% Bay oT Fundy eastward tq Cheda-
bucto Bay and across the Scot1an She]f caus1ng development of a d wnfaulted
Zﬂ _ and’ downwarped trough, in which fluvia ile and lacustrine facies gverlain by
| over 100 m of theorlitic basalt werg deposited (Poole 1967). N
The 1ocus of the Triassic deposits coincides roughly with the zone
. _of Tow grade metamorph{c Carboniferoos sediments and post-Carboniferous
fau1ts. The Tr1ass1c Bas1n has. been flexed into a broad geosync11ne def1ned
by, the curved cuesta of Cape Split (Fig. 1), p]ung1ng towards the Gu]f of
Maine, w1th dlps of  few degrees. The ugh is bounded on the north shore
by a series of normal faults (south sjifde donn) yhi]e the strata on .the south
“ side rest unconformably on older rocky. The floor of'the Bay, from Chegnecto .

N ¢

-,
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2.3 Correlation of Dens1t1es, Suscept1b111t1es and, L1th010g1es S o

Tt oL

Bay to Grand Manah’(Eig.v1),;is.a smooth p]ain'ongriassie rocks which

generally Have greater dib.than do younger‘formétﬁons - an indication of =

“-

-r tectonic activit after the Tr1ass1c beds were depos1ted

Near Gr nd Manan-the Tr1ass1c sed1ments are fau]ted into a number

»

of bas1ns, separated by basement h1ghs of. pre- Pennsy]van1an rocks (Fig. 2).
The Tr1ass1c sediments gene;aligmelpdigiy from these basement h1ghs

The Palisades deturbance) F1g 6), which Ted to the depos1tion
of the Triassic deposits in the Bay of Fundy; appears to. have béen the 1ast*

maJor tectonic event recognized in the Canad1an Appa]ach1ans., Rockg'of

Junass1c age have pot been recogn1zed in the Bay of-Fundy, but are kn?yn to i

occur on the Scotian Shelf and are thought to under11e part of the Gulf df

\
4N t-

~ Maine (King and MacLean, (1976)) &’ T -

..o
| ca

<

.’..

1

] *

when dealing with potent1a1 f1e1d data it must B"rea11¢ed that
there are no unamb1gu0us re]at1onsh1ps Between the phys1ca1 propert1es of
-rocks and type of roEk. ‘However, some of these are wel] estab11shed and can -
be used fairly concldsfvely to determ1ne and analyze sQEc1f1c f%thoﬂog1c ’

units.
'Lt has frequently been noticed when dealing with well cofsolidated

rocks that gravity.highs are p}oduhed by mafic d?»ultna-mafic rOcksi Wh{1e

»
o

" felsic intrusions'pfoauce gravity lows. Kane and B#%mery (1968) showed that

fﬁese're1ations ere.va1id with Feepect to the gravity field and geo]qu in " 2
Maine. In.Nove éeotia énd‘parts of New Brunslﬂck,fhowever, Garland (1953)‘ ‘
‘has Shown that some of the gravity lows'found there are caused by Tow density
sediments of Carboniferous and.Triassic age. This will make the -interpreta- |
tioﬁrof Q}dvity‘lows near Nova Scotia somewhat ameiéuous, although the

0_‘\.



gravity highs seem to be caused unilaterally by mafic and ultra-mafic

masses.

_ N When analyzing aeromagn%:ii’EEETiligs it is frequently assumed
that the sources of the anomalies afe primarily igneous rocks, either vol-

’ Ordov1c1an age. Thus the magnet1c anoma}qes in Nova Scotia ca

RN

-to at 1east two sources, 1gneous and metamorphic rocks Th1s

canic or plutonic. However, in Nova Scotia the main occurrence of igneous

rocks is an essentially non-magnetic granite of Devonian age. As noticed
N _ ; .
in other areas, the granite has a magnetic aureole associated with it, due

.either‘@o a differentiation of the granite or to metamorphism of the country

rock. . Igneous rocks of-the White Rock and Kentville Formations and the

Triassic North Mountain basait all show relatively high magnetic anomalies

and an ancmaly of 300 to 400 nT (1 nanotesla = 1 gamma 3 107 weber/n’ =

1 nT), is associated with the Halifax formation, a metamorphoed unit of

be attributed"

p .
11 add

L
ambiguity to the interpretation.

A brief description is given of the character1st1cs of the more

-

important 1ithologic un1ts,.out11n1ng the.cr1ter1on used to 1dent1fy the

causes of the anomalies in water covered areas. -These are Summarized in

’

¢

Table 1.

LA . .
Thé oldest rocks in the study area are thePrecambrian rocks found

" on the north shore of the Bay of Fundy. These outcrops are generally char-

actgrized by positive Bouguer anomalies of up to 25 mgé], and a.mild ppsi—'
tive magnetic anomaly with short wavelength and an average amplitude in the
range 0 to 200 nT. B '

Rocks of the Goldenville and Halifax Formatiﬁns of fhe Megumé

Series, are the oldest found in southwestern Nové Scotia. Jhe Goldenville
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TABLE 1

Potential Field Characteﬁ%é cs of the Major Lithologic Units in the

“

Study Area.

UNIT : MAGNETIC ANOMALY BOUGUER -GRAVITY
b ’ .
Precambrien ‘ 0 to 200'nT
Goldenville below -200 nT
 Halifax . -200 td 0 nT
. P ,
_Granite ‘ ——‘\ below -200 nT «~ ‘negati.ve ~
\—E;;Loniferous 5 0 to 400 nT - negative
| Triassic sediment -100 to 0 nT - negative

Y

Formation consists primarily of eagay drdovician greywacke. Taylor {1967)
'reports approx1mate1y 5,600 m (\BﬂSOO ft of'these strata exposed between \“_,L
the base of the over]y}ng Halifax Format10n.and the crest of an anticline )

0.5 km northwést of B]ack-ﬁoint,.Nova-écotia (Fig. 2). Approximately 3200

m of Halifax Formation are exposed in a syncline near Cape St. Mary (Fig.

2), in the Go]denvj]le. Since the effects of folding and faulting are ﬁot'

-~ : ‘ .
completely known, this value is only an estimate of the actual thickness of

the strata, / ’ . <{///
\ A gen51ty of42. 7 to 2.75 gm/cm has been suggested for the Meguma

by Gar]anJ (1953) on the basis of scattered dens1ty samples. For thls study

3

a density of 2.8 gm/cm has been chosen-for the Goldenville Formation and

“of 2.70 gm/cm3 for the Ha]ifax, based mainly on the results of Garland

(1953), and from recent density studié: {unpublished, Goodacre (1973)). The

> 4 </
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density contrast of 0.15 gm/cm3 between the éo1denvil]e and the Devonian
granite found in Nova Scotia (2.65_gm/cm3) accounts for the steep gravity
gradients observed at contacts of these rocks. The magnetic field observed.
over the Goldenville is usually quite dniform, $1though slightly higher than
that observed over the;exposures of granite in N.S. Near Yarmouth arzone -
of high magnetic readings occurs over rocks mapped as argillite (Tay1or (1967)).
The magnetic field associated with the Halifax Formation shows linear anomal-
" jes over portions of the formation and a rather uniform field over others.

The magnetic field seems to be controlled somewhat by the structurai relation-
ships of thé formation. A qualitative examination of the field over the
Halifax Formaﬁ)on shows that a.magnetic high genera]ly occurs over areas

that have been folded into synclines and a Tow over areas that have been

folded into anticlines,(Geological Survey of Canada Maps #7030G and) #7032G,

Taylor (1967)). A possible explanation of this association is a

magnet1c material near the base at the Halifax Formation, Nhere the kone -
occurred near the crest of an ant1c11ne the mater1a1 has probab]y been
removed by eros1on, sfﬁce it is at a higher elevation, more suscept1b}e to
erosion than simi]ap‘matérial in synclines. Remoﬁé]‘of the.magnetic strata

‘ will cause the fie]d_%o‘be lower over the crests of anticlines than over

" the sync]inés,‘where there is now more magnetic materiq]. The outcrop of
Ha]%fax Formation near Cape St. Mary (Fig. 2) has a high magnetic anomaly
assdciatpd with its central portioh. Since the formation occurs in a plung-
ing syncline at this 1ocation,.the magnetic anomaly could be explained by a
zone of ma}netic strata near its base. Bower (1962) has suggested that the
orientation of the rock may have ;n appreciable effect on the intensity of

a magnetic anomaly. However, the'magnetic depressions seen along the crests
of anticlines in the Halifax Formation are a strong indication of erosional .

stripping of the magnetic material.  *



_ The White Rock formation of Ordovician and/or Silurian age
partly bvérlies the Halifax Formation. in westérn N.S. {Fig. 7). The complex
Tithology of this formation leads to a rather complex geopﬁysica] signature.
An irregular series of magnetic highs is clearly outliqed oever the White
Rock Formation, which Bower (1962) attributed to the volcanics in the area.

In genera1'the magnetic anomalies trend hortheast for some distance and often

can be extrapolated offshore. | ' j/~j
. A . ) - /.7A
One of the most noticeable features of Nova Scotian geology is a
large granite batholith of Devonian age (Fig. 7). Garland (1953) noted a
general coincidence of negative gravity_anoma]ies with the large granitic

masses of Nova Scotia and sugges ted that\the granife was responsible, at

least in part, for the Tow gravity field of Nova Scotia. A steep gradient
in the gravify field is usually observed at coniacts of the granite and the

metamorphosed rocks of the Meguma Group. A density of 2.6 to 2.65 gm/cm3

. was suggested for the granite by Garland. For this study a density of

2.65 gm/cm3 has beeﬁ chosen. ‘The‘magnetic field over the granite is charac-
ferized by its unifofmity. A model study by Garland showed that the magnetic
field of the granite was that of a uniformly magnetized body, with a suscep-
tibility contrast of 0.001 ¢gs units less tﬁan the surroundiﬁg slates and
quértzites of the Meguma,Gréup. Both the gravity and magnetic charactéristiqs
reflect a low magpetite and heavy accessory mineral content. A magnetic aur-
eole is seen aréﬁgd-the granite at contacts with the country rock. |
Carboniferous éediments overlie .the older formations in the middle
pgf%ion of the provigge of Nova Scotia and in parts of New Brunswick and
effective]ywassk théﬁgravity and magnetic signals associated with the older
récks. In such areas a positive magnetic anomaly with long wavelength can

usuaily be seen, accompanied by a negative gravity anomaly, whose amplitude
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is dependent on the thickness of the Carboniferous strata.

The youngest rocks found inuthe study atgg,ape=Triassié strata which' |
“oceur alang the shores and under.thquy of Fundy. { These formatiors contain e
sedimentary and vo]chnic'rocks The sediments ha e-Tond wavelength magnetic
" anomalies associated with them wh1ch are predom1naf§]y positive.” The vo]can1c
rocks have a pattern of short wave]ength pos1t1ve magnetic anomalies and have
a much h1gher density than the sediments. The Tlower density. of the sed1ments
gives the Bay a negative gravity anomaly, which decreases towards the nqrth.}s’

This decrease in the gravity field indicates a thickening of the low density

sediments towards the north §hore of the Bay.

&



Chapter 3. Source and Accuracy of Data

3.1 Source of data
The major portion of the data used in this study of the 1ithology
and structure of the Bay of Fundy and Gulf of Maine was made available to

the author by the- Atlantic Geoscience Centre of the Bedford Institute of

'Oceanography (BIO),. Dartmouth, Nova Scot{a. BIO'cpnducteﬁ surveys of the

—

Bay of Fundy aﬁd Gulf of Maine areas during i964 (cruise BAFFIN 64-019) and
19;1 (cruise HUDSON 71-014) to collect geophysical data that coula;be used
for’ an interpfetation of the geology of.offshore Nova Scotia. {Further work

was done in 1973 (cruise SACKVILLE 73-032) to help define suspected errors

: @_‘B@ 1971 survey and to extend data coverage of the area,

During the first survey, magnetic and gréVity data were collected
near Grand Manan Island in the mouth of the Bay of Fundy (Fig. é)-on N-S
1ﬁnes spaced at approximately 0.8 km (0.5 miles). -
| This coverage was extended-%n 1971 (Watts and Haworth ’
.(1974))’ when magnetic, gravity and reflection seismic data were collected on
a series of east;west and'northwest-southeast lines in the Gulf of Mainé
and on a single zig-zag line and several north-south, lines.in the Bay of Fundy.
Bottom gravity measurements were obtained in 1973 (Haworth (1973);
Parrott, (1974} ) to check a series of discretg jumps noticed in the gravity
reéding:>of the previous cruise. The boff;:ﬂ;}avity readings showed “that
corrections made in the data on the basi 1screpancies noticed at the
-intergecting ships tracks were.éugfjfied. iAdditﬁona] mégnetic data were
-collected while fhe ship steamed Between g?av{ty.stétions, allowing e#tended

*» .

coverage over areas of interest. - L s
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Equipment 4
A brief des

iption of the equipment used in collecting and

+

processing the is included here. A more detai]ed-descripfion is given

in the cruige above, which are available as part of the Geo-
logica)l-Survey of Canada Open File system. The philosophy and techniqué
used in contouring and processing the data‘by computer is described in
‘detail by Haworth (1974).

The total magnetic'fie]q was recorded directly in nanoteslas
every'ij seconds from a profon precession magnetometer towed approximately
200 m behind the ship. The data were presented both as total magnetic field
and s the magnetic anomaly, the latter calculated by comparison 6f the total
magnetic field with a reference field obtained from the International Geo~.
(" magnetic Reference.Field (TAGA ]969). |
| The shipboard grévity_qata were collected using a Graf-Askanid

sea graviMéfer mounted on gyro—stébd]ized base. ;The value was recorded as
’ Fal

the average of the signal from the gravimeter for a petiod of 50 seconds.

TKjs vallie was then processed to produce a value in conventional gravity

rth and Loncarevic {1974)).
Bottom gravity data were coliected on LaCbste-Romberg underwater

vimeters, aﬂd’tigg\intd existing onshore surveys by referencg;stations at
BI0 pier in Halifax and Shélbourne, N.S.

1

. The—p

{al field data were-contoured using a.computer based

technique to produce-a series of maps of the free air and Bouguer gravity

anomalies and the total magnetic field and magnetic anomaly. These have been

published as the Natural Resource Maps of the area (15146, 15136, 15126, 15124,
{_ 15134),

5
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Potential Field Maps of the Study Area

In order to facilitate the interpretation of the 1ithology and

from surveys in adjoining areas, were combined to produce magnetic anomaly

U

and Bouguer anomaly maps of the region between 41/N and 469N and from 63°W

to 73°N. These maps were made to be comd
Lambert Conformal projection maps pub11shed by) the Canadian Hydrograph1c
Seeﬁace for that are;_1n order to aid the regional compilation of potent1a1
field data underway concomitantly at BIO and to meke use of dqta already
present in this fofm\at 8I10.

Data values at the junctions of the individual surveys were com-
paredlfer goolness of fit and continuity. Nhere necessafy the pase level
was adjusted to bring the data from the various sources\to the reference
datum of thé BIO data. If a conflict arose.over the position of a.contour
at the junction of surveys, a visual best f1t approx1mat1on was made with

&€
the f1na1 position being we1ghted in favour of the more dense]y samp1ed pos-

1E;Qn In th1s case the contour was shown as a dashed 1ine to 1nd1cate the
i

" ungertainty of ts position. N . o
3.2 Magnetic Anomaly Map . '  |' ;

-

The data used in the compilation of the magnetic anemaly map for
the Bay of Fundy and Gulf of Maine came from the following sgurces:

1) data collected in the ‘Bay of Fundy and eastern(h\\f of Maine
by BIO during ‘the cruises mentioned previously and made avail b]e to the
author as'the basis for an interpretatdon of the geclogy of the area.

2) data compiled b& P.J. Hood from aeromagneticg aata as EEft of

his regionai compilation of the Canadian Maritime Provinces and made avail-

\



able to the authof by BIO..

.0f the main compdnent of the,earth's magnetic field has beew removed. In

-areas were obtained from an aero
. . L

27.
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~3) data published in the repori of Kame et'al (1972) in their

study of the potential field of the Gulf of Maine.
§y The map presenté_thé'mhgﬁetic'anomaly remaining after the effect

—
-

. the data of the.BIO and of.Hood,.the main ‘component was removed by‘refereﬁc— .

ing to the_Internationﬁ1 Geomagnetic Reference field (IAGA 1969). The-

data for Ehe Gu]fiof Maine taken from the rehort of Kane et al (1972) were
reduced by a method phat was not viell docwnen}ed in the Iitefakurg exgepf
that.the data were rgferenced to an arbitrarx dat&m. o
Cdnsequent]y, it was found necessary tb raise the datuy used for
the daEa 0 Kangvet'a1 (1972) py”goo nT (thereby reducing the magnetic
anbmggy val@es-by 800 nT),. in order to’bring the two portions of the data.to
a commpn’ level. The 800 nT datum dffference Was based mainly on the coin- |
cidence of contours in the sbuthéast portion of the map, at the junction’.
of the?Kane data.and the data obtained“by the BIO. Contours were joined on
the bésié bf the 800 nT datum difference progressing from south to north’ o
After a]llfhe contours had'been-goined, Ihe’data'compifed by Hood were sti:,/’/////

lain and found to coincide exactly with the Kane data on the adjusted datum.

The magnetic data fo

\ the Gulf of Maine and the surrounding land
gnetic survey flown by the USAF as part
of project 'Magnet'. Lines were flown at a height of 200 m over the Gulf

~

and 500 to 800 m bver land at a flight line spacing of 8.0 km. Data for

Canadian land areas were obtained fgpm aeromagnetic surveys flown at an

average line spacing of 0.8 km at altitudes of 150 to 300 . \Datarfrom water -
covered arcas were obtained from shipborne surveys using a towed magnofomnter,'

on Tineg that varied in_spacing from 1 km to almost 25 km. In the Bay of

‘A
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Fig.8 . Magnetic Anomaly Map of western Nova Scotia and the Gulf of Maine
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Fundy and approaches the‘éhipborn survey ‘coincides with an aeromagnetic .

survey. The latter has?not been ‘ncorpdrated into the map of the magnetic
_ \\I;:]d (Fig. 8) but was consu]ted henever more dense]y samp]ed data
f\\z) ) P than pr0;1ded by the sh1pborne survey was needed
A The data are presented at a scale of 1:1,000,000 on a Lambert
Conformal projection. “The Canadian data were a(geady available in-this

fofm; theJKane.data-we , plotted to the same scale, but on a slightly dif-

ferent projectidn. THi¥ requir 4 some approxdmation'in the position of the
contours. An overlay was cen ed on. each 19 square in succession and the ’
R
- " contours in that square drawn. \In this wa& the contours in each 1°-sqdare
are in'a feasonable apﬁrnxinatibn of "its actual position, and the overall

'etror in position can-erCOnsidered negligible.”

. . »
.}' &' 3. 3 Bouguer Anomaly Map
| The data used in the comp11at1on of the Bouguer anomaly map
(Fig. 9) for the Bay of Fundy and Gulf of Maine came from the following
sources’: | _ © |
.o l)'data co11ected concomitantly wigth the magnetic data by the
v‘ ‘ BIO Aan’ the cruises pre\nous]y mentioned. - .w

2) data comp11ed by the Earth Physics Branch of the Department of

Energy, Mines and Resources and pub11shed as map #149 of the Gravity Map

Y

\Series. '
3) data pub]iehed in the report of'Kane-et al {1972) in their
“study of the potential field of the Gulf of Maine, and in map GP~839 of 7N
the Geophysical Investigations of -the U.S: Gepfagicaﬂ Survey. d ' QL::
(; * ' - The map presents the Bouguer gravity field after all the necessary

carrections have. been made. A1l land surveys were corrected for elevation

)

y



[Vead

30."

Fig.9 Bouguer Anoﬁaly Map of western Nov

—-80 .
- G,‘ Shprclinc

- Contaur Interval. 10 mgal.

. -
— 0~ Gravity contour

B S

a Scotia and the Gulf of Maiqe

- - -
J




;- ‘ Tt,
o
4
/
H,

.. the Gu]f are 0. 6 to 2.5 mgai higher than the’ data processed by BIQ for the

"w
v

. Gulf of Maine were corrected using.an assumed density of 2.80 gm/cm for

"rock, with. ne value given for“the density of sea water used-in the calcula-

.w--_ , g

“the "BIO. = .. .f . L

usiné a dénsit& of 2.67 gm/cma; the data co]lected in the Bay of Fundy *

and Gulf of‘Ma1ne by BIO were corrected us1ng an assumed density of 1.03 ,
ey

gm/cm3 for seawaterand 2.67 gm/cm3 for rock; the data from Kane for the

3

t1 NS”\\§1HCE no dené#fy_ﬂas given it was assumed that*1.00 gm/Cm was used

'1n the ca]culat1on of the Bouguer grav13¥, This will 1ead to a d1fference

1n the dens1ty contrasts used in tﬁe correction for the Bouguer effect of

0 ]6 gm/cm bethen the two marine gravlty surveys, and an error of: ‘D/

0.039 x ad ,hga]/meter.of‘water depth

It

0:039 x 0.16 = %.0064 mgal/m
" 0.64 mgal/IOO Meters

The water depth‘in the Gulf of Maine varies from less than 100 m

to over 370 m. Consequently the va]ues presented by Kape et al (1972% for
«

-correspond1ng area. Th1s “has not been adJusted but shou]d not d1stort the

J

overall 1nterpretat1on of the data

Data collected in the Bay of Fungy and Gulf of Ma1ne by the BIO"

- consist of surface'grav1ty_measurements taken on east-west and horthwest-.

‘'southeast ships tracks at 4 spacing otlapptoximate1y 15 km;;}A{1 surface

measurements are tied to ‘the Canadian gravity net by ca]ibration readings

 at ports-of call during the cruises. The-surface gravity measure%ents‘yere

checked by.reaqings taken with an underwater gratimeter on a later cruise by

"_@-, .
The Earth Phys1cs Branch resu]ts were complled from 1and gravity

and seaf]oor surveys The land based data were collected-on 'roadside sur-
o . * o, 3 :

—
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veys, whjch tend to give higher concentrations. of data near the coasis of

the Atlantﬁc*Proances due to the djétribution of roads. The control a9q11—

able along the .coastiines allows a good correlation of the marine data with

iy .
the land based grav1ty data . :

Grav1£y datu for the western Gulf of Ma1ne (Kane et al (1972))were
obtained from Both bottom™ and 3uff5€€f;:rveys. . Surface data were colliected
on north-south and,east-west shstps traYTs spaced at abopt 16 kn. - Data

collected from bottom stations covered \80% of the sgp?éce'areas surveyed on

~a 16 km grid that generally coincided with the intersections of the Sh}ﬁz-*~—‘f"~5\\

track.

A 3 mgal discrepancy was noticed bétween the surface and‘bottém
surveys of the western Gulf and a RMS error of 5.3 mgal- was observed at
112 ships track intersettjoné in the BIO data.

Additional Sources of Data

These magnettc anomaly and Bouguer gravity maps are the main

sourd& for the 1nterpretat10n of the potential field data of the Bay of |

-Fundy and GulT of -Maine. Houever these maps were co1nc1dent uuth areas of

aeromagnegTE.and shipbarne magnetic surveys pub]ished by tie Geglogical Sur-
vey of banada (GSC maps 7032G, 70336, 7036G,.%037G,‘7291 030G). Magneiic
data obtained from theée_maps ﬁere used to supplemeng”the maghotic anomaly
map wherever_the‘QOVCPage was more cnmp1ete, where more detailed informa-
t10n about the correlat1bn between the 11th01ogy and structure and the char-

acter1st1c magnct1c s1gna1 was required.  Comparisons were made in areas

-where the cpverage.over1apped-to check for possible errors aﬁﬁ\§§;a1]ow a

more compicte jnterpﬁetation. This .overlap was particularly hse (1 in the

Bay of Fundy where the BIO survey had only c01léctcd data over widely spaced

lines whereas the aeromagpetic data was available from flight Yines that were



~values may change quite drastically over shorf distances.

o good. During-the 1971 cruise of the BIQ (cruiset HUDSON 71-014) the gravi-

-

approximately 1.6 km apart.

3.4 Accuracy of the baté
- Most of the computer modé]]ing developed to check the validity

of the proposed 'geclogical structures is based on the gravity data cp]]ected

in the area by tm»%l). "The ships- tracks from Wliich the potential field

data were collected yere rather widely spaced over most of the study area.
It was felt that inté%po]ations'acroés such large data- gaps would be more
valid and meaningful for the gravily data fhan for the magnetic, where the

~

Unfortunately the overall accuracy of the gravity data is not

meter underwent sudden displacements (tares)-that remained constant.for
pefiods ranging from 5 hours to 6 days. These-tares caused 's1ips' in the
recorded gravity readings, producing large discrepancies in the valuos ob-

served at intersecting tracks, which-resu]teﬁ in erﬁéfé of -17%nd -23 mgal

A

in base station checks on the two phases of the cruise. A RMS error of
19.9 mgal was observed at 112 track intersgctions. Aftér a system analysis

of the data it was possible to reduce this to 5.3 mgal. These corrections

were Iate; checked by underwater gravimeter measurements at 19cation§ where

the tares were‘suspectep_to have occurred and,fouﬁd to have been justified.
In ihterpreting thése data ene ihust bear in mind);his possible -

error of 5.3 mgal and its effect on the final wmodel, To emphasize this

possib]g effect the Timiting cases of waximum error were modelled. A pro-

‘file coinciding with A-A' of Watts (1974) (Fig. 13) was chosen to sliow this

effect, since a\€mdei study had already been done over the causative body

and ould be used as a convenient starting point (Fig. 10). If the crrors

N~—— -

FAR
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are combined in such a way as to give the largest possible amplitude, an

.anbmaly of 10.6 mgal is superimposed on the profile. As an illustration

the error of 5.3 mgal is added to the largest observed value in a profile
and subtracted from the smallest. This is shown as Case 1 data in Fig. 10.

Casé\Ejoccurs”When the errors are combined to give the minimum possible

" amplitude and the profile is reducéd.by 10.6 mgal.

. _ \ - .
Watts had suggested an outward sloping granitic intrusion, having

a density contrast of 0.15 gm/cm3 with the host rock, as a possible cause

" of the negativé gravity anomaly observed near Cape Sable, N.S. (Fig. 11).

Models were construﬁted.to %atisfy each anomaly using a program that computes
the gravity effect of 2-dimensional polygons. The models have a common
upper surface for the‘granitic intrusion and aﬁ overall modelling accuracy
of less. than } mga1‘RMé error betweén'the observed and calculated valde.q/—
Figure ¥ shows the results of the modelling. A marked difference in the
deﬁth extent of the granite neCessgry to $atisfy the different profiles
Ean readily be‘noticed. This same aegreé of error can be present in any
of'the models produced in this study using the contoured gravity data. "

The 50urcé of .the data can also have an effgct on fhe profile
produced §inte different methods of broceSSing may have been use&. Profile
A-A' from Watts (1974) was again chosén to show this and the anomaly p]btted -
from the following sources: ’

| 1} the mép presented in Watts (1974), Fig. 1)
2) BIO contoured daté used to produce tﬁe map described earlier
in this chapter (Fig. 9}
3) 10 minute data from the HUDSON 71-014 cruise report (ﬁatts and
- Haworth (1974))

4) 2 minute data from the listing produced when the data were pro-
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cessed to obtain the Bouguer anomaly -(made available by BIO).

. . ) . o Y
As can.be seen in Fig. 12, a variation does exist in the data from

. different sources, and the results of any interﬁretation'wi11 be dependent

* on the source of data used. For the purpose of this study only data digi-

| t}zed,from'the contoure& Bouguer anomaly map (Fig. 9) will be'used for com-
_puter modelling of the grav1ty(ﬂ‘tawﬂ,ﬂo further attempt will be made to
correct the data presented on this map. As a result, the 1nterpretation
will be subaect to” the same degnee of error shown 1n'F1g.-11

The smoother profiles obtawned from the contoured data supp11ed

by the BIO will g1ve simpler and less accurate geclogical mode]s than the
more precise 2 minute datq, but since the quality and quantity of d;ta
available isrsuit&bIe only for a regional interpretation, ii is satisfactofy )

for the present work. Modelling of the 2 minute data would be very time

consuming and, considering the overall accuracy of the data and the inherent

- -problems in interpreting potential field data, probably no more representative

of the actual structure than a simplified modei. Only where detailed seismic

‘data provide SQditiona] control would use of the 2 minute data be Justified.,

t

A~

-~



"Chapter 4. Interpretation of the Data

4.1 Introduction _
K¥ ‘ Some of the characteristic geophysical anomalies observed over.
ormetions around the Bay ‘of Fundy study area can be followed offshore for
seme distance and may be used to map the structure and ]itheiogy in the
water'covered areas. These ereag,,jn:wh%ch the geophysical trends can be
related to known gdology on nearby shores, will have a high confidehce lTeve)
. associated with the interpretation and will be useful as a basis for the
1nterpretatzon of the ad301n1ng areas which have less control. Interpreta;
t1gp of the geology can a]so be used to supp}ement the mode]s of the regional
. (

..geology presented by prev10us workers in the area.

4 2 Methods used in the Interpretat1on
The method used for interpreting the geophysical data in the study
area consiste%ﬁof determining t possib1e'cause of the anomaly and testing -
the interpretation by comparing {t with the anoma]y produced by a theoretical -
mode] The formations cau51ng the anomaly were 1dent1f1ed on the bas1s of
. 1nformat1on derived from all the data ava11ab]e for the area, i.e. gravity,
gy ' magnetic, 11m1ted reflection and refraction SE]Sm1c data, some dredge samp]es
and extrapolations of the onshore geology. An estimate of the size and shape |
f/’ of the causative body can be made from 50me of the _characteristic features
. of the anoma]y and used as the 1nput parameters/for a model The\Wethodof Bott

" and Smithson (1967) is used for the determination of the shape characteris-'

tics of the source; it is based on the ratio Ef e amp11tude of the .anomaly

. and the maximum gradient observed. - The maximum_depth to, the top of the
, {: ‘ causative hody Dmax is given by the eeuat1on: ,
. \\\\,
O . Voo ' L
L ~ - Vo~
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D ax " k} Amax ‘ where A maximum amplftude )
. fax Smax ‘max of the anomaly (mgal)
| maximum slope of

the anomaly
(mgal/km)

SmaX‘

k = shape fgctor
‘ . 0.856 for 3-D body
‘ 0.65 for 2-D body

A depth extent was ca]cu1ated'using\3?e relation of Bott and
Smithson (1967) which uses the Bouguer correction to calculate the gravity
anomaly caused by a horizontal sheet of infinﬁtg length, density contrast d
and thickness t by the formula: |
¢ Ppax- = 264t [ | (@

0.942 dt //7

i

It

amplitude of the

/S where A
anomaly {mgal)

i

max

/S

density contrast (gm/cm3)

t = minimum depth \extent of
' . ~_ the causative, bedy (m)
G = gravity const&gg

'
.
LY

This can be transposed to give the thick esshrequiréd to produce

-an anomaly of known amplitude and density contrast:

A

St o= —Tmax S ) | ‘ (3)
p 0 ~0.042d, I s

or the dens1ty contrast if the thickness and amp11tude are known

= ,:Amax . L '
“70.042t Lo o - @

2

Once the probable cause and shape of the body' had been determined a model.

-

* was constructed and the theoretical anomé]y‘ébmparéd with the anomaly

observed in the field. Computatjions of the theoretlca] anomaly were made

[
g '
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e

- using the computer program TALIS made available to the author hy Dr.

R.A. Folinsbee of the BI0. This is a modification of thé program described
by Talwani et al (1959), which computee the andmaIy of a 2-dimensional
polygon. The program then compares the theoretical and observed. anomalies

and performs a curve fitting based on the difference between the two anomalies.

P

- A RMS error of less -than 1.6*mga1 difference between the theoretical and ob-

served anomalies was'optainedl Considering the 5.3 mgal RMS error observed

at intersecting track%l this degree of accuracy in the models shdu]d be hoge'_-

~than sufficient. See Append1x A for a 11st1ng of the computer program TAL]S.

The magnet1c data and depth to magnetic basement estimates were

-used to prov1de additional 1nformat1on or the grav1ty1models. -No model

a

'stud1es arée presented for the magnet1c data; since in most areas the track

spac1ng was quite large and mode]s of the regions between the tracks could
be misleading, due to 1nterpo1at1ons made in contouring the data The .
magnetic’ datawere used to define trends 1n_the area, map the loeation'df.:
boundaries:and to give additional'contro1.td the information obtained ffom

-

the gravity data.-

4.3 Genera} Description of the Potential Fields

Gravity _ _ '

A study‘”txthe graV1ty data of. the At1ant1c Prov1nces was made 3
in order to define the main character1st1cs of the field and corre]ate 1t
w1th the gross geology and structures of the region. It was fe1t that more
would be learned from the graviéy»fie1d about'the major stru;tura1 and tith-
o1ogica1 changes present than from the magnetic data. Gravity datalretlebt.
the average of all the surroundlng masses and any major change'in the sur-

round1ng geology will be reflected by a substantial change in the grav1ty
: M
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field, whereas_a-fhﬁg'cdvérlof highly magnetic naterial feequentiy_wi11 :
) mask‘the gagpetic signal from a H&ﬁﬁetic body buried under the coJer.
2 Most.of Nova Scotia and New Brunswick has an associated negative
-\??\\gravityapqma1y; due te occurrehces of DeVon{an gfﬁhite and thick deposits
| of Carboniferoee and Triassic sediménts in the.aFea‘of the Mafitime Triesej;r\h
) Easin. Squtheastern-ﬂ.B., and the Northupber1and UpJands of N.S. have;
.-posieive'enoma1ies caused by platforms of pre-Ordovician strata that have
been uplifted and ¢ etee by thin%deposite of ‘Carboniferous strata. |
The gravity field of Maine h%s.been described by'Kane aﬁd Bromery
(1968), who divided the field into foer‘zones; a region of low va]ues in k;
: the north asﬁoc}atedlwith Devonian seeimente, where.a minimum of ;60 mgal
occurs, a low of -25 ﬁga] gn the soUFhwest caised by sedimeneary rocks,
(:E' | ’/a zone-of steep gradients near the-coast and.e zone of high values found at *
- the coast. The latter:'continues into‘tﬁe Gulf and méygbe associated with
otcdrtences'of maﬁ{c material. A n0rth¥s0uth‘reg50na1 graeient is observed
.fkom northern Mai;e, where the Towest values occerr increasjng:to;+ﬂo,mga1
in the centre of the Gulf of Maine. This changeﬁin gravity 1evezfﬁ§s been'
" explained as the result of deeper basement in th énterib% of @aaéé than is
found 1n the centra] portion of the Gu1f o
' Nhen viewed on a large scale map the gravity field of Nove‘Scot?e

A\ . B
‘s to the east (Fig. 14), in the region south of 46%%, shows an over-

all e‘st -west trend. This is noficbaBly'different thag the genera1 northeast

\J/,»ftvend of grav1ty in the Appalachian region along the Atlantic coast Near |
.‘Chedabucto Bay there is a gravity low {the 'Drpheus anogaly), f]anked on -

(_ ' ' both sides by regwns of high grawty King and Maci.ean '(1976) ha';re )

J | suggested that this is a cont1nuat1on to the shelf edge of thé Chedabucto-

Cobequ1q fault zone and it has heen mappeq by Poo]e.(1967) as the locus of

R



-study area and may be related to the boundary ‘of the Meguma P]atform wh1ch .T

7
- & * ‘
e |
®
deposition during the Palisades Disturbance in the Triassic (Fig. 6). - .

The same anomaIOUs low, flanked on both sides by gravity highs, can be

fo]]owed across Nova Scﬁtia where the zone coincides with the Chedebucto—
Cobequid fault zone, through the Bay of Fundy to the Gulf of Maine, where

the trend 1s lost. This trend shows a cont1nuat10n of structure across the r
. \\
makes up most of western Nova Scotia. o - '

South of th1s anoﬂa1y trend is a large negat1ve Bouguer anomaly on
Mldd1e Bank McGrath et al (1971) has suggested.th1s may be another granite

\

1ntrus1on, s1m1]ar to-that found in central. Nova Scotia, which causesbthe

s

1arge neQativé”anoma]y seén due west of Middle Bank.: PR

In the southwest port1on ©of Nova Scotia -the gravity field is seen ™
to. change 5tr1ke from the east-west trend observed further eas%eteﬂa north--
east—southwest d1rect1on s1m11ar to that seen in. the Appa]ach1ans Th1s may
be an 1nd1cat1on of bending” of the Meguma P]atf upon col]1s1on with the
mangtn of North America, as suggested by Schenk (1971}. .

‘ Un11ke the land. port1ons of the study area which often have a nega-
“tive grav1ty anomaly, the Gulf of Maine has, for the‘most part a pos1t1ve ‘
anomal . The central port1on of the Gu]f has a background of approx1mate1y
15, d’{w 1ch js superimposed a series of pos1t1ve anomalxes w1th . ',
Esh rend. The,western port10n of the Gulf has a h1gher back—

and the trends are ‘more north- south than northeast e

ground of 30 mga..
1nd1cat1ng a change_1n geo]ogica] structure fYom the central reg1ons to the S
; N Y y AT

western port1ons 0 th:éfulffof Ma1ne g Ihe only exceptton totthe p051t1ve

anomalies seen in the stern Gulf is a 1arge area>0f negat1ve Bauguer: anoma]-

ies seen southwest of Cepe Sab1e Nova~Scot1a | }
: L b
4 4 . - . \,./; V_.,
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4.4 Depth to Magnetic Basement Study

The magnetic field of Nova Scot1a (F1g 8) also shows a different
' ot %

- augma]y pattern for the Megquma P]atform than for the rema1nder of the study

area. Southwestern Nova Scotia is characterized By a negative magnet1c

anomaly of less than -200 nT that is interrupted by. positive Tinear anomal-

4 . D e
‘ies produced by the Halifax and White Réck Formatigns. These positive anomal-

o

‘ies are seen to change strike direction from approximately N75E in the

" eastern portion of the Megumd Platform, to an.almost north-south direction

in “the area near Yarmouth.  The western port1on of the Gulf shows a mainly
negat1ve anoma1y which is broken bx a zone of p051t1ve anoma11es near Cape

Sable. These may elated to th extens1ons into the area of the Halifax (

end White Rock Fdrmatibns fromlthe neerby'shore The rema1nder of the map \\\\\

area shows a general gortheast st}ike'corre1ating with the gravity. which’

. reflects the Bvehaif trehd-shown'in the Appalachians.

Both the.gfavfty and magnetic maps emphagize the difference in the

. .'potéhtieTi¥;eads3of;the Meguma Platform from the remainder of the study areal.

B : g

’

-~

C e 'Studtes of depth to hagnetic basement were made on approximate]y

- 3

1300 km of magnetic data in the Gulf of Ma1ne under a study contract of ‘the

a

310. The resulzf/of the analysis give the depth to the first magnetic inter- .

face and, with the resu]ts of other geophys1ca1 measurements from. the area,

: may be uséd to determine some of the structures present in the Gu]f of Maing.

s ' In the approiches to the Bay of Fundy the depth to magnet1c,2fse-
ment varies from 0.2 km, the water depth, to 3.0 km (Fig. 16). The “SHaliow

depths Usually occur in areas of high gravity, large positive magn

- maly and rough surface topbgraphy, indicating the presence of a dense magne-.

)

. !
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t1c rock.  The areas.of deep magnet1c basement are, usua]ly coincident w1th f- -
. zones mapped as Tr1as$1c sediments (King and MacLean (1976)) wh1ch Show very |
little magnetic anoma]y and a low density. At 44°10" N, 67° 40 W.(Fiqg. 16)
there is a.veriatidn in the depth to magnetic basementlfrom 0.3 or 0.4 km.
to 2.8 km. The small values occur over rocks mapped as pre-Pennsylvanian
basement and cogrelate with'a gravity,anoma]y of 45 mgal. The dePth of -
2.8 km ogcdrs 6ven”Tr1assic strata and has a granity value of 1ess than ZQ
mgals. -Using-an amp11tude of 25 mga]s and a thickness of 2550 m in _eq. (3)‘
we obtain a pos1t1ve density contrast of 0 24 gm/cm3 between the basement
and the strata mapped as Tr1a55Jc In order to mode1 a grav1ty anom31y in

the range of 40 t0.50 mgal it was necessary 'to assume a-body with a density -
L\\H,,Bjjz's gm/crn3 that extended to surface (see sehtion 4.5.11; A densityrcon-
" trast of 0.24 gm/cm3 between the nateria1 in the basin and the basement ad-.
joining it would suggest a density of 2.56 gm/cm3 }or the Triassic sediments.
_ This is high for sediments of Triassic age'and suggests the presence of a
Idenser, non- magnetlc rock under]y1ng th;ﬁqgﬁass1c sediments in the basin.
' King and Maclean (1976) have drawn a boundary based in part on a
change in the character of the magnetic field 1mmed1ate]y to the east of
. -this basin of Triassic sediments (Eig. 15). A similar stddy gn e basin
immediately to the west of the Beundary'yie1ded quite different results.
Using eq. (4) a density contrast of 0‘43 gm/cm3 was obtained for‘a thickness
J,abf 1600 m and an'anoma1; of 29 mgal. This suggests a dens1ty of 2.37 gm/cm
~ for the mater1a1 in the bas1n which is much closer to that expected ‘for
Triassic sed1ments It seems that the magnetic qundary is also the location -
of a maJor change in the geo]ogy seen in the area, since the depths to mag-

net1c basement in the order of 3 0 km occur onty to the northeast of th1s .



¢
qundary and are assoc1ated with a formation of Triassic age that appears

to be under1a1n by an 01der, denser rocﬁ, To the southwest of this boundary
the gravity data are satisfied by a bas1n f111ed‘0n1y with Triassic strata.

_. About 45 km from the coast of Nova Scot1a, west of Yarmouth

another profile of interest trends norfheast A basin of depth 2.1 to 2.2
km is shown near Cape St. Mafy:id1rect1y to the north of a grav1ty high of -
40 mgals cornc1dent with a depress10n in the magnetic f1e1d (F1gs 15, 16

8). Th1s comb1nat10n of features is observed over rocks of the Go]denV111e

formation in Nova Scotia and represents a cont1nuat10n into the area of

rocks of this format10n. The depths of 2.1 and 2.2 km are coincident with
formations mapped.as Trjassic'sediments and correlate with a gravity of'24
méa]é. Using eq: (4) again, a density contrast of 0.23 gm/crn3 was calcula-
ted,.suggest§ng a density of 2.8-0.23 = 2.57 gh/cm3:for the material in the

basin. This also seems high for rocks of friassic age; there must be oth

4 .
rock types present in the trough. The density of 2.57 gm/cm is.very C ose
to the value of 2.56 gm/cm3 calculated for the materia]iin the trough at

44°10'N 67°40'W in the mouth of the Bay of Fundy, and may be an indication

“that the same stragﬁ'are present underneath fhe Triassic in both basins.

4

South of*the trough observed near Cape St. Mary (Fig. 16) is a
zone of 1rregu1ar depth to magnetic basement that may be related to the
linear magnetic Frends_not1ced by Bower {1962), which she corre]ated-to the
exposures of vofhanics in the White Rock Formation near Yafﬁouth. The-
results show that-the magnetic material occurs at different depths along
the profile, where the data of Bower'(1962) ifidicate bffsets that may be
the result of faulting. No informat{on can be obtained frem the magnetics

about the depth to the bottom of the trough, since on shore, the signal is

L
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. associated with outcrops of magnetic material, rather than with material

which occurs at-the base of the formation. The depths shown are to the

first ﬁ%gnetic interface and indicate nothing about the depth extent of the

features. ‘ . ¢
: : . ‘

Southwest of Cape Sable, Nova Scctia's]ight1¥ off the map area
of Fig. 16-(see Fig. 26) is a large zone of negative gravity. Depths to
magnetic basement over this zone show a variation from 0.2 or 0.3 km to 2.3
km (Fig. 13). On one profile there is a gradual increase from_d.z or 0.3km
to 2.3km-;ver é diétancg of approximately 40km that is coincident with a gravity
anomaly of -15 mgq]s.' The most obvious explamation for-theSe\appmalies is
a‘trough of low density sediments. Dredge hauls (Fig. 13) showed few peﬁb]es
of sedimentary origin, but contained a predominance of pebbles of granigic

Jpaterial and meta-sediments. watts {1974) has'suggested that: the gravity

- low may be caused by an intrusion of granitié material related-to the massive

granite p1utohs which occur in western Nova Scotia. Hoqpver,-thé expasures
. ) Y " . . - ' )

of granite in Nova Scotia are basically non-magnetic and have very little.

'm?gnetic sigﬁéture, although it is quite common to find an aureole of magne-

. "
tic'material around the granite, caused by metamorphism of the country rock

or by differentiation of the magma during cooling. If granite is the cduse

-of the gravity Tow, the magnetic basement could he the aureole of metamor-

¢

phosed rock that is commonly found around exposures of granite in Nova Scotia.

- Interpretatfon of structure based on the depth to magnetic basémgnt would

1eqd to false conclusions due to the unceftain cause of the magnetism found

-

~

A deep magnetic basement is found south of the Cape Sable gravity

Tow over most of Browns Bank (Fig. 13). Values are usué11y greater ‘than

2
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‘%rthe structure . ;

50}// -

. e:“_l
‘ . - \
1 km and reach a maximum of 6.5 km near 43°N, 65°20'W. This area of very

deep basement occurelon‘the'gravity gradient associated with the granite

intrusion which is believed to cause the Cape Sable gravity low. Any

[ 4 . . . 1
difference in density between the material found in the troégﬁfand the sur-

rounding rock is obscured by the gravity gradient.
At the 1imit of the.survey area, at 42°N, 65°W, (Fig. 13)/a troigh
with a depth of 11.2 km is shown on_the'%ontinenta] margin. The devi‘magne—

. * [N .
tic basement occurs within 'a zone of negative magnetic anomalies that follow

the edge of the shelf at a water depth of 1000 to 2000 m. The magnetic base-
ment is quite sha]]ow at the top of the continental slope where a depth of

0 2 km was ca]cu]ated and falls off rapidly to a depth of 11.2 km approximate-
I\

1y 20 km away. No gra\nty data ere.avaﬂab]e for the area to help determine

] )
( .

Other 11nes have been 1nterpreted for depth to ﬁ%ﬁnet1c basement
in the Gulf of Ma1ne, but at present the contro] prov1ded by the other geo-

phys1ca] methods' is not sufficient to a]]ow eva]uatuon of the resu]ts 1n

terms of structure. o .
| . . o }
4.5 Interpretation of Structures and Lithology -

°

4.5.1 Offshore Continuation of Mequma Series of Western N.S.

. Data Available

-

At preéent'there are two main sources ef data that'yiejd ieforma_
tion about the offshore structure west of Nova Scotte. The first is a seismic
refractfon. profile ﬁeported by.Drake et al (1954), which-shoeed the presence
of a trough in the sub- beﬁement filled with low ve10c1ty rocks (Fig. 17).

The other source’ of data for the area is derived from potent1a1 field ﬁeasure—
ments (Bower(]gﬁq), Watts and Hawbrth (1974), Parrott (1974)),and seismic .

" reflection lines from BIO cruise HUDSON 71-014. - o
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The se1sm1c refraction data and potent1a1 f1e]d data y1e1d informa- o .
tion that is u1tab1e for a reg1ona1 1nterpretatlon ofrthe structural rela-
iy
tionships, but not for a deta11ed 1nterpretat1on of the geology of the area.

'Refract1on data near N.S. cons1sts'3f'tWo reGErsed prof11ea (27 and 31 km
1ong) and one unreversed pro??ﬂe (ng 17) hefract1on profv]es of such

1ength w111, as ment1oned prev1ouslp(p é) resu1t 1n a 10;5 of deta11 in

the seismic velocities- determ1ned ﬂﬁr the near surface rocks but w111 give

a better determ1nat1on of the d1scont1nu1t1e$ and ve1oc1t1es a depth Struc-
tures shown by the 1nterpretat1on df the datp h111 pe.the5average of all

~structures present The . 1nterpretat1on'made by Drake et al (1954) (F1g. 8)

on the data col]ected in the Gulf showéﬂthe s1mp1est structure that can
poss1b1y be present Mode1s were constructed us1ng depths calculated from
the reversed prof11es These depths whre\assumed to occur below the rece1Ver

#

]ocat1ons and the. structure represented as a plane ~interface between

these ca]cu]ated deﬁtHs .

Potent1a] field data in the area cons1st -of surface-gravity and
magnet1c anoma]nes co]lected on a gr1d with a 1ine spac1ng of 10 to 25 km.

The-data sﬁbu1d alﬂow a rough determ1natlon of the 11th010gy and structure ,'

' but w1]1 not ‘be used to produce a deta11ed 1nterpretat1on of the geology

20 K ~$J .« T i .
NS rnterpretat16n of the Qata- .. - . >
1 v ‘- ‘ . -
’ ) Both the potent1a1 f1e1d ‘and the seismic data show a trough approxl- *.

[

) mately 45 km west of Yarmouth . The seismic prof11e, (Fig. -18), shows a

trdUgh, approi1mate1y 3 km deep and over 100 km wide, filled.with crystal-
11ne~noths havgng a ve]ocgty of 5.1 km/sec ,» contained in a host rsck wmth a
ve]oc1ty greatet than 6 km/sec. The grav1ty field, over the central portion

of the troughff§£ows a)ﬁkh1mum of 2%>mgaﬂs such as wou]d be caused by a trough

il

of low dens1ty strata in a more dehse host rock.

*
-
] 'o.
..
g »
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' The western edge of the seismic trough is co1nc1dent with'a boun-

dary (Kane et a1 (1972) ;. King and MacLean (1976)) drawn-on the basis of a
change 1n the!nagnet1c character1st1cs of different parts of the Gulf. The
magnetic prof11e in the area of the trough exibits Tow amp11tude anoma]1es

although the average value is smaller than to the west. A dep h to magnet1c

basement 1nterpretat10n (K&ne et al (1972)) in the v1c1n1ty of the trough

" gave a depth of 3 km which is in good agreement w1th the va]ue ‘from the seismic

supvey. It has been suggested {Kane et al (1972)) that the trough may be ‘

tﬁéiated to a broad syncline that underlies the western portion of Nova Scotia.
Further information,on the structure of the trough is provided;by‘

a depth to magnetic basement study_usiﬁg some of the magnetic data collected

in the ‘GUIf of Maine by the BIO. One profile (profile E-E' of Fig. 20)

" roughly parallel to the coast of Nova Scdtia near Yarmouth, cuts the.seismic

prof11e at an ang]e of 80 degrees on the east flank of the {rough. . Both the,-

seismic data and the depth to. magnetic basement estimates may be used to

trend of the trough o “ - . : - ' .
Potentia] fietd data over the treugh show.that the dnterpretatidn
of strugture.from the" se1sm1c data is over 51mp11f1ed and the area may con-
ta1n_three smaller troughs_rather than a s1ng1e large one. The study of the
structure has heen‘done fo]]owing'subdivisiohs‘made on, the basis of these

ma]]er tfhﬁghs (F]g 17) and is COns1dered 1n Ehe f611OW1ng sect1ons

//2525 Zoﬁe A . . L

Ny

-

- define the boundar1es of the trough since they are a1most perpend1cu1ar to the .

The first area to be consfderéd is a zone of depressed gravity . <

L

values obserVEﬁ.over'the deepest portion of the ?rohgh which is apprqximately

S / - . T .,
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- 3.'km deep at th1s po1nt and overlain by 250 m of unconspdidated sediment.
- ? -\H

~If the ?g£e1 produced from the se1sm1c refract1on data'1s over1a1n on the ) 'y
-‘.bedrock gephogy map of the area (F1g 19) 1t 1s read11y seeq that the centre )
v of the trough is co1nc1dent w1th a zone mapped as Tert1ary and’ Tr1ass1c ' '

a sedvmehts, on the bas1s of seismic reflect1on data cohlected by BIO . How-

‘.53 R eNer the 5. 1 km/sec Ve]oc1ty determlned for the rocks in.the trough from )

the refraction data is too high far rocks of- Tr1a551c age. . >
- > e * )
If it were assumed that Tr1ass1c sed1ment§ werb ‘the ma1n component

4
of the troUQh a depth mugh 1ess than 3 km Wau1d match the grav1ty anoma]y

i

in th1s area.. A trough of depth- 1. 1 km filled thh Tr1ass1c rocks with a .-\"

" negative dens1ty;contrast of 0.5 gm/cm wou]d produce the depress1on of 23

mga1 observed over the deepest port1on of the trough o
% -

"( o : . If on the other hand, it-were assumed that the sub- basement were

composed of Go]denvi]Te‘strata with.a density'of 2.80 gm/cm3 a-negative i

- density contrast of 0.17 gm/cm3 is required to produce the observe&=depres-

sion of 23 mga1 (using eq, (4)).. This calculated density of 2.63 gm/cm3 for. - .
the material in thé'trough‘is higher " than thatISUggested‘by the seismic data.

v‘
" The average ve]oc1ty of 5.1 km/sec represents strata with an approxrmate

3

density of -2:55 gm/cm , based on a re1at1onsh1p between se1sm1c velocity and

dens1ty (Grant and West (1965) p. 200 }. 7 However, the refraction data did -
not.1nd1cate ‘the presence of the Triassic sediments in the trough and the velo-
c1ty appears to be an average of §ome other mater1a1 and the overlying sedi-
ments of Tr1ass1c age. | |

. In the vicinity of Zone A,- the trough suggested by the potential”
field data has approximately the same deﬁ%h as that determ1ned from the re-

fraction data, but is not near1y so wide. The gravity highs surrounding the
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Fig.20 General characteristics of the potentiaX fields over the

seismic, refraction and depth to magnet?c basement prof;les
west of Yarmouth,showing geology from-Fig. 15 :
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depression‘obserred oyer the &riassic and Tertiary sediments, indicate
the presence’ o dense'rocks near the surface and structural re1ationsh1ps
not obser . from the seismic data. The gravity peaks,correspond to areas
mapped as pre Pennsylvan1an basement‘and to rocks of Meguma age (K1ng and 7

- MacLean (1976))- From the potent1a1 f1e1d data it would appear that the

central portjon of the trough is actually a.syncline in the,sub*basement,
the flanks of which extend to surface.nean exposures. of Triassic strata seen

1 4 -

"in the area. 4

l'

On aeromagnet1c and 5h1p/magnet1c maps of the area (GSC maps 72916 .
and 70336) a strong magne$1c‘anoma1y ¢an be seen outlining the general ‘shape
and structure of the Ha]xfax Formation, wh1ch occurs in a south-west plunging
syncline in the Goldenv111e Eormatjon at Cape St. Mary (Fig. 7). This'
ma;netic anomaly may be/Bxplained by a sequence of magnetic material occurring
near the base of the Halifax Formation.’ o R o

‘The Halifax Formation is flanked to the south by an anticline in
the Goldenville strata where Tayfor (ﬁ969) reported 5600 m of strata near |
Black Point (Fids 7-and 15) To the/north.the magnetic anomaly associated
with the Haiifax Format1on s term1nated upon contact w1th strata mapped as
Tr1ass1c (King and MacLean (1976)) The anoma]y can be traced seaward" north-
east from Cape St. Mary where it is offset by cont1nuat1ons of the faults
that cut the Tr1assac North Mountdin Basa]t to form Brier Is1and ard Long
Island. 'The magnet1c anoma1y assocwated with the Ha11fax Formation can then

.be traced along a northwest strike to 43 40 N, 66° 35 w where it term1nates
upon contact with Tr1ass1c strata (F1g 20)
The term1nat1on of th1s character1£§?c anomaly cou]d be. the result

of masking by over]y1ng Triassic¢ strata. In the]Bay of Fundy the same phen¥

omena can be observed at contactsmpetween zones of Tr1ass1c strata and the’
. &
]

/\ - ’ o LT . ’,
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showing genoral geolovy (Fig.15)
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. pre—Pennsy1vanian baéement The character1st1e 10w amp]ltude, Tow frequency

o

r

“\co1nc1dent-w1th magnet1c 1ows at 43%30" N 66 BO‘W (Fig. 22) _ The gravity

. Goldenvjlie (F1g 18).

magnet1c anomaly of the Tr1a551c strata effect1ve1y sks the h1gh amp11tude,
’t. -
h1gh frequency anoma]y as%9c1ated w1th o]der strata “A1so where Tr1asch

+

sedﬂments overlie Tr1ass1c vo]can1cs the high fréquency signal assoc1ated
W1th tﬁE%Tatter sbon d1sappears and “is rep]aced by the smooth s1gna] charac—

ter1st1c of the sed1ments *fu e

Just east of the apparent trand ofuthe trough are two grav1ty hi

anoma11es str1ke rough]y paral]el to the offshore extension of the magnet1c \s .
anoma]y assoc1ated w1th the Ha11fax Formation near Cape St. Mary If_f//’

extended to shore, southeast of the magget1c anomaly, the gravity feature is

seen to a]fgn,w1th the ant1c11ne in the Goldenv1]1e strata near Black Po1nt

- Onshore grav1ty data does not show an anomalously h1gh va]ue over CZ
the ant1c11ne, but’ graV1ty read1ngs there are w1de1y separated and give a

regional, rather than a detailed plcture of.the structure. Also the anti- ¢

cline occurs near the contact'betweeq the‘granite and Meguma sediments (Gar-'
1and(1953)),making it impossible to separate the gravity effect of the anti-

cline from the gravily gradient observed at the contact. - A comparison of

the gravity and magnetic fields along the seismfc profile D-D' shows that-a
'epre551on in the magnet1c field is coincident with the peak of the gravity
::;h, indicating the presence of a dense, non magnet1c rock SUCh as the

A compar1son of the gravity and magnetic data with the depth to '
magnetic basement (Fig. 23) on the profile £-E' near Yarmouth (Fig. 20),
I1ends;further sopport'to.the'theory”:fa trough 1n‘the Go1denvilte'Formation

L] . . : ‘, ll - - -
probably fi]led with Halifax and White Rock strata. The trough‘shown on the

depth to magnet1c basement study occurs a1ong the strike of the magnet1c
A
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- Scotia is basically a confﬁﬁuationrpf the geology seen onshore.

anomaly associated with the Ha11fax Format1on approximately 10 km from the . -

term1nat10n of the anoma]y on contact w1th the Tr1ass1c sed1ments (Fig. 20).

-

It seems ]1ke]y that the Ha11fax Formation continues under the younger

‘ Tr1ass1c sed1ments and forms the major constituent of the material in the

o
trough-. Thg/magpet1c basement calculation of 2.2 km would be the depth to .
‘the mégnet?c materiaﬁ,observed near the base of the Halifax Formation which
producés the magnetic"anomaly observed on shore.” The top of the Goldenville

'Formation, wh¥ch presumably forms'the trbugh, woh]d.be found Sljght]y deeper

e

~ than-the depth shown for the magnetic basement.

The potent1a1 field-daté indicate a trough in the Goldenville Forma-
tion filled with rocks of the Halifax and possibly younger format1ons occur-
‘ring:in Zone-A.  This trough is flanked to the east by an anticline in the

{Go]denvil]e;ﬁbrmatipn that is exposed at surface. It appears that the

geology of fhe”dffshone area.immediate]y adjacent to the coast of Nova

——

“one B

On the extreme east of. the profile D-D', linear magnetic anomalies ~

- which seem to be continuations of those obsEtVéd“over the Halifax and White

Rock Formations near Yarmoutf suggest the Bre§ence'pf a.depression in th&

L
Goldenville basement between the trough of Zone A and the coast of Nova

Scotia. While data gaps make the interpretation of the structures and‘cor-’_/l
relations of the anomalies observed in the offshore areas with the corres-.
ponding litho]ogic unit on shore somewhat uncertain, it is possible to extend

some of the magnetic features seen over the magnetic White Rock ahd Halifax -

. Formations into the Gulf. However, not all of the offshore magnetic fea-

’fturés can bergxp1ained as continuations of .those seen on shore, since they

. "
. . ' —
] . .
. . +
' .
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appear to be confined to the offshore area. . In Qrdeh_fu]]y-to understand
. | -

A}

the imp]icdtiqps of the anomalies it would be necessary to have bedrock
samples of the area, to provide a firm Basis for the intcrpretation. The
. \ N . ,
present data allow an extension of the geological units that are. relatively
easily recognized ffom the'geophysical'data, but will not produce a complete’
interpretation.
L . / _ .
.There is an overall change in the strike of the_maﬁﬁé{?:\nnomalics,
from a‘préﬁominate1y mortheast to a north—sduth'directidn (see Bower 1952},
This pattern of changing strike is observed over other magnetic anomalies in
western Nova Scotia and is presumably caused by the bending of the Meguma -
. - _— . _ ' W
P1af%qrm during the Acadian .orogery, when the platform collided with the |
margin of North America (Schenk (1971)): A number of offsels may be seen in «
the Tinear magnetic anomalies that are prebably caused by faﬁTting. "At 43°
33'N the offsets are particularly noticeable and Bower (1962) reported 'the

. d O 3 Co
anomalies seem to be offset along a 1:RE~vunning south of west . The offset-

§s sinistral wi?h a horizontal”displacement of 3.5 km: Dépth to magnetic

basement studies over the-offset show a sharp increase in depth from 0.5 to

0.8 km with the south side shallow. .The fault offsets the most wester]x;df

,'the-Tinear mdgnetic trends but merely bendﬁlthoseato the east, where the

strongest anomaly is located. whén traced to shore thiy anomaly aligns with

_ the high wagnetic anomaly over the syncline in Yarmouth harbour. Outbrops of

‘rhyolite, breecia and mafic tuff in the area may account for the high'magne- , /

.~

ﬁié signal. This syncline seems to Be one of the younger structures in the
Yarmouth vic%nity. jThe fault offsets the older trend;.whiyeonly bending
this anomaly, suggpstihg‘that thé faulting may have occugrédxjust-ﬁrior to
og during the emplacement of this formation: dyring the Late Si]ur%an‘ ‘

(Tay]or(1967),p. BSj.' Further - south, near 43°15'N, the 1iﬁeaP magrickic anom-

4
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. \ o 8
' a11es are aga:n d1srupted by a feature that may 1nd1cate further fau1t1ng
Vas

and 1ntrus10n of magnetic material. A northeast trend1ng zone of high

magnetic values cuts the Tincar magnetic anoma]ges-and appears to offset

% the trends, although a data gap makes the exdct natute of the offset uncer-
tain. The depth to magnet1c basement study shows a steep rise in the base-
L T .

ment from O B to 0 4 km, with the south side sha110u, at the s1te of the

/ 1nferred.fau]t at 43° 15 N. South af this feature, prev1ouq1y cont1nu0us

»

~ trends qre no Tonger present or are offset'ﬂnd the magnetic character1st1cs

are seen-to change drast1ca]1y from re]at1ve1y non- magnet1c to h1gh1y .

magnet1c zones

Zone C . ' L ' ' .

- | o Potent1a1 f1e1d datqqﬂver the western f1ank of .the se1sm1c profw]e
(— D-D" show that there is a change in the structure or 1itholegy wh1ch is not

evident on the seismic data. Inmediately west of the trough in Zone A a_
Bouguer gravity anoma1y of 50 mgals {in a background of: approx1mate1y 25

mgal) strikes northeast, and cont1nues north to the area overlain by Tr1ass1c"

[y

sedaments (Fig. 22). This feature is a port1on of the zone of grav1ty highs
that King and Maclean (1976 )" suggest may- be an expression of the western
boundary of the Megumq Platform. ~ The 1ocat10n of the grav1ty high suggests
that it may be'caused by anloeterop of the northwe§t 1imb 0{ the syncline im

the Goldenville strata, &h{fh forms the trough of Zone A. The high values °
continug to distort the gravity contours'along the projected position of

the northvest 1imb of the syncline, even where the structure is-over]ain by.
Triassic strata to the north (Fig. 22) The magnet1c anomaly on profile D D‘
o at this positicn (Fig. 18) shows a fawrly un1fonm field of ~100 nT, which

drops to.-200 nT over the western port1on of the prof11e Th1s drop

~ “h

in the magnetic field is accompan1ed by a decrease of 25-mgal 1n-the'Bouguef

s

L]



‘relatively ldﬁ grav1ty values seen Oxer.the ‘western port10n of the sejsmic
mately 2.25 and 2 SSng/cm are indicated. The de\s1ty indicated for the
Q .

: second layer is much too low for Go]denv11te sed1men\s. However, 1t is similar’

'grav1ty datay over ‘troughs observed near Cape St. \Mgry and west of Grand Manan, i

' C could be underiain’ by similar rock. : : _." oo 1

-4
L3

/ . , . . ] " -

N b

anoma]y to the bgckground Valye of 25 mgal, °These potential field charact

i t1cs are s1m11ar to- those over outcrops of Tr1ass1c sediments at 43

'4@“ 40 W, where a-magnet1c 1oy of -200 nT to -250 nT is found (F1g 8)

dn conJunct1on with a gravity andmaly of 25 mgal (Fig. 16). Magnetic basementa )

b

' studies of the area‘(Fig 16) show depths of up to 3 km. The simi]arity of

'the potent1a1 f1e1d over the occurrences of known Tr1ass1c strata to that

observed over the western portion of the seismic prof11e D-D' suggests that
the aq5;331es may be cased by depfsits of Triassic strata covering the )

7 , ) _
denshr basement. However, a cover of Carboniferous strata has been suggested

for this area: based on,a correlation of the compressive velocity observed
in these strata and on Cashes Ledge with Carboniferous strata 1n'Ndrr§gensett |
Bay, Rhode Island. | . |

. Sonobuoy data in the area also . show a se%?aehtqry coder over a ‘ .

denser bedrock. One particular measurement, at 439N, 67°W (Fig. 20) gave

velocities of 3. 29 and i 9 kmfsec in the southern extension‘of the zone of

\

' prof11e D-D'. Us1ng the re1at1onsh1p between seismi¢ velocity and dens1ty

.(Grant and West (1965), p. 200)) rock format1dns w1th densitigs of approx1- .

[

A\ o
to average ‘densities, calculated from the depth to magn tic basement and the ? f
v« b LAY

s
— S

as well as to the dens1ty ca]cuIated from the se1sm1c refract1on data over

Zone A. The trough near Cape St. Mary appears to be filled ma1n1y w1th non. L\\Q
4 ~ /’ LI
magnetic rock of the Ha11fax and White Roqk Eormat10ns. This trough in Zo e
. - h * [ [y

‘ ., 4 f

]

y A]l data indicate a cover’ of sed1mentary rocks wh1ch may be of

. N ‘ .-_.-4 . ﬂ o . d
o S - - \/
' D - . ~ “n ’ ' \" *



- strata) the outcrop of sub- basement def1ned by Drake et a] (1954 ma{

-

. . . ‘\ .
(G The extenswn of the synchna] ?wcture in the Hahfax anc[ Nh‘ite T

7' Fig. 25:;7South of the sync11ne is a depress1on filled with undi

\
EIRY

{b' turesibasedﬁht)me grav1ty da

"\',l y E ) . 1‘ :' ! ‘L, o, .
. b . ‘ , .
. “ . \ . ‘ - . 67.

: ‘. o,.' \ . . ‘ L4 . \ S

Carbon1ferous or- Tr1ass1c age over the most wester]y of the three troughs. ) "

The geological sequence 1s similar to that oHEEFUEd‘he%t Cape St. Mar Where

the Tr1ass1c strata over11e the Go]denv1]]e formation.  If the' structure 15

- ‘qorrettly 1nterpreted<(g_gever of sed1mentaﬁy rocks 0ver1y1ng the Go]denVIIIe

¢

£ e
1nd1cate the wéstern boundary of the Meguma Gﬁoup at thms 1at1tude 5. o

]

a

» A 'l*)“

¢ 8

t3~ Computer Models o . L ) s . 3

g

e Postu]ated structures Lqver tﬁatwnﬁ‘ of the 5e1sm1c rq.fractwh

e~

Z'D~D"and depth‘tb.magnet1c basement gro ile E\F' were wode1led, us1ng'the

,/ Il . L

gomputer’ program descr1bed 1n Sect1on 3. 4 and ﬂppéﬁh1x\$ﬁ toprdduce struc-

N Surface boundarlﬁs wareiestgmated from o
rj
. .potertial data over the prof11es, and depthifand dens1t1es adJusted to pro-

dhce a d1fference in obsegved and theoret1ca1 anoma11es of ]ess than 1 mga

-

P RMS' ’»-*/' PR N e
. - ~ “ i“.\ . ’ . ) . . '
‘ Fig:<24 showsqthe model. developed to fit the gravity;datafover .
v ’ .
- the seism1c prof1]e D-b'. Three distinct depress1ons are present rather
d" -
than the s1ng1e-trough 1nterpreted from the seismic data. The boundary westg'

, .0f Zone C shows a c¢hange in the.dens1ty of the rock correspond{ng to a
n the level. of the grav1ty field and may 1nd1cate the western
boundary of the Meguma P]atform 1n the Gulf of Maine. The gran1te 1ntrus1on

i

detaj] in sect1on 4. 5 2 e '7. i‘ . *”j . =

~

-

Rock format10ns at. Cape St. Mary under ‘thg Triassic strata is shoyn- . :
T%Zrentiated\\

magnet1c format1ons that can be traced back te shore where they coincide

~with rocks of the Goldeaville® and Nh1te Rock The granLte intrusion is the -

-)» ..‘ » ‘\—'

ot
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‘same body shown in Fig. 24 and is réTated to the gravity low at Cape Sable.

' 4.5,2 Cape Sable Gravity Low and Browns Bank

Cape Sable Gravity Low

Dur1ng the 1971 BIO cru1se to the Gulf of Maine (cruise HUDSdN '
71- 014) a Targe region of negative grav1ty was observed southwest of Cape
Sible, N.S. {Fig. 26). The grav1ty values at;a1n a m1n1mqm approx1mate1y
20 km from Cape Sable. A c1aw—shaped‘area,-éﬁc1osgd by the zeroﬂméa]'con—
tour, éxtends approximately 80 Fm southwe;t of Gape Sable and reaches a
maximum‘width of 70 km. The low extends from shore across the inﬁer shelf
bordering N.S. across the centrél‘she1f and to Broﬁns'Bank'dn fhe dhter shelf.
" - Qutside the zero contour a positive gravity gradient of 1 to 2 mgailkm‘evén-
tually restores the béckground va]ue‘%f;BO mgal found in the western portion
of the GuIf. This grigient resembles that obsefved .on shore between contacts_'
of Devonian granite and the metamorphosed gedimehtg-of the Meguma Group. The
area norfh of the'gravity low is characterized by a gravity high interpreted
as éxposures of the Meguma rocks (section'4 5.1, p 50). To the”south the
low extends to the northwest portion of Browns Bank, where 1ts boundary marks
the 11m1t of the gravity low that d0m1nates the grav1ty field of Nova Scotia.
In the centre of the claw, an area characterized by a high. Bouguer anoma]y
(20 mga1) 1ocated appnpx1mate1y at 43 N 66%° and a 5tr°”9<FQ§23t1° s1gna1

term1nates the magnet1c and grav1ty signals characteristic of the area of the .

gravity Tow.

-

.
. InlNova Scotia it has been §howp that negative gravity Va]ues;can
Se causgs by two sources, the Devonian granite.obsefved over most of the
- western porfion of thESQrdvihcé apd.deposits of Girboniférqus ana Triassic .
"sediments around tﬁg’Béy of ‘Fundy ,(Garland (1953)?. In each *case tﬁ?'magnetic

field observed over these formations is relatively upiform;bwiph-1ong wave-
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(- / length anoma11es__*gutcropsQUf gran1te and Jr1a551c seﬁsments produﬁf nega-
" tive magnet1c fields, wh1le po§1t1ve anoma]?es -are . assoc1ated with Carbon]; ’
ST ferous strata¢ ;Z} . T T C
- - ‘ " o + The magnetic field over the Cape Sable grav1ty 1ow is rather 1rre- v
: “gular’ and does not corre]ate with the thf@tness of'sed1mentary strata nedbs—‘-
'\k/; " . sary to produce such a 1arge gravity anomaly ‘Assuming a density contrast 'ﬂflv
¥ . , R

& of 0.4 gm/cm between the Carbonﬁferous sed1ment and the underlying host rock

. +
- *

- /i a th1ckness of 2975 m ofcged;Tent would be requrfed to produce the observed
anomaly of 50 mga] between the’ baekground of 30 mga] and the m1n1mum of = 20“19J o
‘ mfial (seen by the orwg1an processed data) for tﬁe area southwest of Cape . )

This amount of Carbon1ferous §ed1men¢ wohﬂd produce a comparatively

[ »

@Dunwform magnet1c f1e1d, rather than the 1rregu1ar f;sld that is gbserved befpre

~ (Bower (1962)) 1nd1i;t1ng that another formation is present and tauses the
~ el

_ (:, ' ';. grav1ty low

o

& 2 -

.
- ' -
»

Fram dredge hau]s made near this- grav1ty~ﬁow (King and Mac[ean (1976).
and see Fig. 13) predomlnantly of granite and d1or1te1<ﬁgjd vo]gan\c and meta--

N~
sediment.werelmentioned The gran1t1c pebbles cou]d be from two sources, e1thér .

[ ] -,

:.the oetcrops.of granite noted oh the southwest shore of Nova Scot1a near Cape

e morphosed 'sediments were obtained. However, no occurrences of“Carboniferous

} Sable.and on the 1s]ands of gran1t1c material in the area of the grav1ty ow*

! w
4] i ~ " - .-
3

\\. e or from outcrops of granlte on the seaf]oor These dredge samb]es were taken ~
,j; \ approx1mate1y 45 and 75 km from the nearest: known exposures of g#hnlté/1n the
“. -,'. area (Fag 13). Gran1te pebb]es made up 38 and 26% respect1ve]y, of th%‘tota]
PO . pebb]e count It 1s un11gely that such a h1gh content of gran1t1c pebb1es
would be present so far from the only source of gran1te, suggesttﬂg that there
o R are outcrops of gran1te nearer the samp]ed sites than those exposed on 1and ‘
( . : watts (1974) sugéssted an- outward slop1ng gran1te 1ntru51on w1th a

depth extent of 8 to 9 km as .the source of the grav1ty low. He tested h1s -



“
Cw

“-5 L A model has been constructed for tne grav1ty 1ow, cons1st1ng of a E ';"

g surface a]though he aq}nowledged the fact that the gran1te cou1d be bur1ed

f no apparent trend The trans1t10n from 11near ‘trends to a]most random

hypothes1s w1th computer stud1es to s1mu1ate the gr v1ty f1e1d by a modei
W1th a den51ty'tontrast of 0.15 gm/cm3, wh1ch showed the 1nterpretat1on was

-compat1b1e with the observed data. His mode1 showed the granite exposed at

-
-

‘at a depth as Targe as 1.5 km. T

.. ,

Bower (1962) not1ced 11near magnetic anomalies trending north south

extend1ng from near Yarmouth to approximately 43°15'N where the trends are

C d1storted to an east west d1re§{lo:’{or 5 km. These trends are rep1aced by h
<"

a. SEFTES of short wave]ength anomaties thh amp]mtudes of 200 nT that have -

vanoma11es'occurs at the graV1ty grad1ent of the Cape SabTe low, suggesting.
that chanJes 1n the gravity. f1e1d and the magnetic stgnature may be caused,
" either d1rect1y or 1nd1rect]y by the intrusion of gran}te

* The magnet1c basement occurs at deptﬁs‘that vary from q§2 to 2 4- :

km, suggest1ng that if.the 1ow grav1ty is caused by a gran1te 1ntru51on, it

k 15 ‘gverlath in pIaces by . a more magneiwc rock to prUV1de the magnet1c anoma-

. .
B e
.. &

PR .

-11es seen over the. area, Around'the granlte 1ntrus1o of Nova Scot1a \McGrath

ef magnetm anomahes is common]y observedgcaused e1ther by metamorpm sn‘r\of

the host rockﬁat the contact with. the gran1te or by d1fferent1at1on df the
ke e ~.

magma A magnetic aureo]e may be present over parts of - the gran1te 1ntrusnon, _;; .

.

'and produce'the magnet1c “field secn over the grav1ty tow.

T . "

gran1trc°nﬂnus1on bounded on the north by a block f Meguma mater1a1 and on

ethe soutb by a b]ock of und1ffer@nt1ated mater1a1 (F1(‘ 2').1.The strata

Sh L T A et el T

(1971) and other reg1ons around the Gulf" qf -Maine (Kane et al (1972))an aureole w\



Q

'to the south of the scarp is flat- topped wh11e the basin to the north has

very 1rreq01ar bathymetry, composed ma1nJy of a ser1es of east-west trend1ng

, wave]ength magnet1c anoma11es is found WIth1n the .boundaries of this bas1n -

. ~ )
o . 74
. - oy |
covering the intrusion cannot be identified with the present data. * . T

~‘ . ’ . ~T :. .-{ Q—

.Browns_Bank ’ S, T

Browns Bank forms the sguthern 11m1t of the survey area. It is a

port1on of the outer reg1on of the Scot1an/She]f that" para11els\the shelf ‘¥{

~
edge, bounded by the cont1nenta1 slope’ 6n the south and Northeast Channe1

L} +

bl

on-the west. -~ T T - o \\\ P ;"f - »

The grav1ty.£aénd of the northern port1on of Browns Bank (F1g 26)

is domlnated by the gravity grad1ent associated w1th the Cape Sable grav1ty '

"+ low, wh1ch extends to the northwes} - port1on of the Bank, suggest1ng the exv '

tension into th1s-area of &Bé’gran1te descr1bed in the preV1ous SECt]Qn
[ ]

The grad1ent observed in the area of, Browns Bank is 1.7 mgal/km which is

¥

s1m1]ar to- the gradlents at contacts of the granlte and rocks of the Meguma '

- -

- series observed in Nova Scot1a: ‘Th1s_grad1ent makes 1t-d1ff1ou]t ‘to.separate

the gravtty signd] associated with. the_rocks. that Torm'theCBank Interpreta{

X t1on of the structures present on the Bank would be h1gh]y speculat1ve

At 42°50" N, 65°w the Bank is term1nated ‘by-a steep east-west trend-

1ng sdarp that ¢an be foT]owed for 70 km The; 11near1ty of th1s scarp suggests

that there may be structural contro] of the bedrock: topography ‘The Bank :

Y.

af} -
- : . Rt

sub’basﬁqs o e \

. " This area of 1rregu1ar bathymetry may- mark the 1ocat1on of a d1ffer- -
ent rock type than that found oh the Bank. A series of high amplitude, short

.‘

‘These anoma]1es-w1th amp11tudes of a]most-2000 nT,“are. found on all the pro-

,\ - . 2

~
[y B



- the western portion of the baszn The latter masks any positive gfavity

O(Q-o-

'dense<strata 'A pos1t1ve Bouguer anoma]y increases in amplitude from the

'theBank“ e

75.
files over the basin, but coveraée is not sufficient to allow determination
of their strike (Fig. 13). One of these is tr{ple-peaked and rises from
-200 to 1700 nT ih less than 5 km, §uggestin§ the occurrence of dyke-]ike
bodies of highly magnetic material quite neer‘the surface. High megnetic'
anomalies occur over the entire trough and indicate that the basin may have
been eroded out of this formation. : R

. A gravity anamaly of 20 mgal over the eastern portion of the basin

appears to have been produced by the same formation as the basin magnetic

) e : .
anomalies. However, it does not help in defining the limits of the -

tion, due to the gradients associated with the gravity low coincident wit

' anoma1y assoc1ated with the magnet1c mater1a1 that occurs there. -The geo-

¢
phys1ca1 data indicate that the basin.is formed in a dense h1gh1y ¢agnet1c

mater1a1.,‘51mi1ar anomaJtes are found over the White Rock.EFormation near

. Yarmduth (seétion 2.3, p. 20) where high magnetie anomalies occur over .

1inear Outcrops of vo]canic materia1 . The anomalies seeﬁ in .the basin may
represent an extens1on of this format1on into the’ area

The Bank 1tseff appears to be formed from a less 1agnet1c, but

north to the southﬁgf the Bank However \grad1ents assoc1at d with the Cap'

Sab?e grav1ty Tow and’ the cont1nenta1 marg1n dom1nate the field and bs.

; nost of the anomaly produced by changes in-the structure and- 11tho1ogy of '

: 7\‘s
4. 5 3 - Bay of Fundy ‘and Approaches . i : ‘ N "

~ Bay of Fundy-Data: and Structures Present

_’Geophysica] data available;for the Bay of Fundy cdnsist.of gravity,

). . <,a s
S C
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. of any d1fference in the structures on oppos1te 51des o?

' Ktng and-MacLeun (1976} ; -who used seismfc reflection and other data to

-
v

magnetic and ref]ection'seﬁsmic profiles which were collected by the BIO,

~a closely spaced aeromagnetic survey (GSC Map .# 7036G and # 70326G) and -

seismic reflection data collected in the approaches and. in the Bay (Swift -
and Lya11(1968 a and b), Tagy, and- Uchupi (1966)). Previous investigations
!, | ;

of thg 1ithology and .ptru'ctuhe of the Bay ot, Eundy have been summarized by

-

produée an interpretation of the 1ttbqjogy an&‘structure of the rock types

found 1n the top k110metre of the f]oor of the Bays 'This interpretation uas‘

qu1te complete and cannot be eh]arged upon w1th the present data. Studies

- of the grav1ty field have heen made in order to detern‘ne somd of the

strUctures at depth 1n the Bay and to see 1f the data wo 1d allow the detection

. ridge found'near

4

the centre of the Day (Fjg. 1}. The r1dge is the contin
quid-Chedabucto fau]t'through the Bay of Fundy and'appears 3, represent a

break in structure :r’

A brief descr1pt1on of the;conc]us1ons of King and MaclLena ( 1976j T

v

are presented 1o fam1]1ar1ze the reader w1th sonme- of the gao]og1ca1 re]at1e -

sh1ps of the area BN ' j,

. 'The Aca&\J1 Tr1ass1c Bas1n of the Bay of Fundy 1s the 1ocat10n of

¢

most of the occurrences of Tr1ass1c strata that occur in Neva Scotwa _Th

e
Jocus of the Triassic sed1mehts co1nc1des roughly w1th a zone of Tow grade

A !

metamnrph1¢ Carb0n1fcrous strata and post- Carbon1£erous faults. The southern

L9

extent-of Tr1ass1c rocks -on.land is a 15 to 20 km wide strip that fhrms North,

Mounta1n and under11es the Annapol1s Va11ey,‘rest1ng unconformab]y on rocks

of Pa]eozo1c age. To the north the contact of the Tr1ass1c u1th the cozdfc-

- R . ‘- . . ,"- -
) ' " »
) . T ' < : ' -
,’ N ' l ‘ :
. ) g -
. . ! ) R ) ) . .
.-, . . . 76' 4

tion of the .Cobe- . " ‘
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‘salt dips 5 to 15 degrees towards the. svnclina] .dxis.. The southern-portion

i )
. t. [ . ) Y ' ] '_v * L .
Waterside and Grand Manan. The dominant structure of/;he area is a syncline .

defined by the'icuhved cuesta"o£.Cape,Sp§it, nhegé the North Mountain Ba-~ }

of the Bay is covered by Late Triassic.sediments ofwthe Scots Bay Format1on.

;Tr1a551c volcan1cs occur from near Cape Chegnecto past IsTe haute and Quaco A'

/
Ledge. North of this ridge the Tr1a551c sed1ments have not been def1n1te1y

1dent1f1ed but may be composed of the Blom1don Format1on (F1g 1).

A zone of d1scont1nuous faults, para]lel to the structural ax1s of i
the Triassic basin, separate the Triassic sed1ments from 03rbon1ferous strata
in the northwest portion of the Bay The zone 15 s1m11ar to the 'Fund1an
Fault‘ suggested by Johnson (1925) but general]y 11es further offshore than

its ear11er postulated pos1t10n

| P The Fundy Triassic sedlments extend from the B of Fundy 1nto the

northeast Gulf of Maine, where they are found in threeenarrow troughs 1n

‘e’oifer basement rocks

=" King and MacLean (1976) have 1ntroduced the term 'Glooscap Fau]t‘

¥

’ [P

wh1ch 1nc1udes the Cobequ1d Chedabucto system and its possible extension

"along the Orpheus Bas1n, as we11 as a fault that fo]lowed Triassic vo1can1cs

fnbm Cape Chegnecto past Isle Haute and Quaco;Ledge andt1nto the Gulf of

» -

Maine. . - ' o s

GrQV1t1 . B ’ sy
The gravity f1e1d of the Bay of Fundy 15 51m11ar to that observed

east of Chedabucto Bay where the Orphe > anom y, a zone of negat1ve gravity,

/

“is.flanked on_both.s1des by posttrve va]ues (Fig. 14)}. -The same pattern is

seen in the Bay, although it is not as iftense as. tbatiﬁmerved near‘the

T, i -

Orpheus anoma1y and may represent a s1m11ar structure to that seen on’ the B

Scot1an She]f ' oo

-
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- as observed on the south sho

:ﬂn the Bay are 1ocated near thecoast of New Brunsw1ck At Pt Lapreau and

:tecton1c sty]es of the area.

Measurements of the gravity field show that the formations‘on'the

. - south Shore of the Bay of Fundy extend under the Bay, where they are overlain

b§ Trijassic _.rocks simi]ar to those on shore. A zone of high gravity values
¢

“_runs para]]e] to North Mounta1n, coincident with rocks of the Meguma Group
"LF1g 27) This gravity high extends into the Bay where the fae]d associated

'w1th it is Tost in the 1ower field. of the sed1ments Near Br1dgetown, the

Tr1ass1c sed1ments are seen to 0ver11e an 0utcrop of Devonian gran1te The

.

:1ow grav1ty f1e1d assoc1ated w1th the: gran1te extends 1nt0 the Bay The

7‘.grav1ty h1gh assoc1ated with rocks of the Meguma Group surrounds the Tow.

assoc1ated with the gran1te and separates it from the Tow. caused by the

Triassic sediments. Presumab]y the’ gran1te and Meguma strata extend into

. the Bay in the same sequence observed on land.

The zone of hiéh grav'ty'found on the north shore of the Bay is .

coincident with occurrences o Precaribrian strata that tend along most

ot the . Bay from Saint John( to Chednectb Bay These hi hs usua]]y term1nate

at the coast, 1nd1cat1ng th t the basement strata are ot as near surface o

Th1s agrees with the th Ory that the Bay is

) the s1te of a faulted ha]f gra en, w1th the\hau1t5 occurr1ng near the New

'Brunsw1ck Shore. '-, o o |

. v
-,

‘Eg'- Two zones df qrav1ty vaPues much 1ower than those found e]sewhere

o

y . ow.

-Mart1ns Head These are north of the G1ooscap fault in: the Bay, g1v1ng

,_§qpﬁbrt to the theory that‘the fault 15 the s1te of a maaor break. in the A

- Y
- ' L . -

MOQEI studies were made ovér these lows tg:teiﬁfthe'interpretation

based en:a sedimentary basin of Tow density Triassic and Carboniferous

trat _ 2 . M ' '
strata. ) Tt ' )

[

- 4.
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Profile B- B' Port George to Martins. Head ey .
The gravity anoma]y for th1s proque shows a general decrease from

the high observed over the Meguma rocks of Nova Scotia to~the low nean'the'

. New Brunswiok‘coasta(Fig;,Zé) A break in the trend occurs at the Tr1assmc LN

leanics found. in the oentre of the Bay. Th1s cou]d be caused etther by a
ise in the basehent‘under the Trtassic strata, or by a large accumu]at1on'
of vo]canic amatorial snder the ridoe . The latter.seems éss 11ke1y s1nce
the exposures of Irwass1c volcanics in the area are. of un1form th1ckness

The model-of the structure (Fig. 28) . shows a synclwne of Tr1a551c sed1mentsN

bl

and voTcan\\s)1nrthe -0lder rocks which extend under ‘the Bay and a trough :
of Carbon1ferous and Triassic sediment near New Brunsw1ck The “surface
structures, such- as the Tocation of the, sync11na1 ax1s ‘and. the pos1t1on of®

faults and boundar1es, are as shown by K1ng and MacLean (19%5) Structures_

. at, depth were determIned from prOJectwons of the observed d1p and th1ckness

= o .
of features on » shore :

s

.

A study of the magnet1c data for the area (F1g 8) Shows a change
in the field on oppos1te s1des of the Tr1ass1c volcanics. The magnet1c fJer ‘

ar0und Port. George increases, towards the vo]can1cs (F1g. 28)." At the voTcan1¢s

T

LS

the anoma]y is charicter1st1c of a dyke or a fadﬂt, while further north the

magnetic vaTues are higher than the generaT area background The hqgher

. )

,anomaTy found near Mart1ns.Head is similar to that over’ exposures of Carboni-

31_,' ferous rata 1n the Minas Ba51n The 10w gravity and h1guer magnet1c anoma]y

1n the a ea suggests a zone of Carbon1ferous strata overlain by a, cover of -
7
Tr1ass1c-sed1ment The long wavelength magnettc anomaTy assoc1ated with the

-

«ﬁ mater1a1 1n thas bas1n is term1natod upon* contact w1th outerops. of Precambrian

>

strata aTohg the ooast of New Brunsw1ck South-of the.volcan1cs, the anoma]y ..




g e s g (b

[ it LT -
.

TN AR T Ty T e e .

J o ; . v . ' ,"

is due to Triassic sed1ments in the Acad1an Tr1ass1c Basnn, 1nd1cat1ng that .

~

there 1s no dev1at]0n from th1s structure

L

The structures determ1ned for-the prof1]e were hased on the dens1-
t1es shown in F1g 28, and are correct w1th1n a model]1ng error of 1 mga] -
RMS between the obserxgﬂ and theoret1ca1 anoma11es More prec1se knowTedge'

of the actual dens1t1es 1nvo1ved will aI]ow a more aCCurate estamate of the

th1ckness of the d1fferent strata in the area. . | ' .

I

‘-"Pro'fﬂe c-c'i .Digb'x to_Point Lapreau

t This area also- shows a grad1ent in the grav1ty from south to north

a(F1g 27) A grav1ty anoma]y of approx1mate1y 15 mgals is observed over .

" exposures of Meguma nateria

near Digby; this decreases fairly uniformly

toward the north side of

Ld

. obServedﬂeast of Grand Mdapan. .
The'nagnetic field (Fig.B)'across this area shows the same‘generel
characteristics'as the'rest of the Bay of Fundy. There is'a general increase

.1n the Ievel of the field from 50uth to north up to the p051thon of the

volcanics.in the tentre of the Bay. North of the volcanics we f1nd a series -

~

- of anomalies of higher frequency‘than in Gther portions of the Bay. King
and MacLean (1976) have mapped the area.coincidenttwith the gravity‘low and
" these high frequency ‘magnetic amomaties as structura]]y disturbed', on the
basis of seismic ref]ect1on data that show numerous faults and folded beds.-
The grav1ty Tow east #f Grand Manan is bas1ca11y confined to the
- area north of the vo]can1cs i Due to a lack of information on the Tithology
and structure available 1n-the area of .the gravityllow,'it hao beeh_mode]led
as a basin filled with undifferentiated Carboniferous and Triaosic sediment.
.Th1s Tow marks. the end of the 1ower grav1ty f1e]d found 1n the Bay of" Fundy

L

and presuMab1y, the" deeper basement found there Tr1ass1c sed1ments have

e Bay, where an anomaly of 1es.7_?anﬂ-20 mga]s is |

-
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been traced into the Gulf of Maine, a]though the gravity f1e1d there is
approximately’ 20 mgals hﬂgher than that in the Bay, due to a sha]lower :
basement in the Gu]f ' ’ |

The granty low seen east.of Grand Manan represents the
. greatest depth to basement in the Bay of Fundy When compared.to the gravity

anoma]y of 43 mgal observed over an’ outcrop of pre— nsylvanian basement

'south of Grand Manan, 1t is. c1ear hou large tfie contrast is between the depth
to basement  in the'Bay and the Gulf.- Assumifig the basement outcrops south

of Gragd Manan, a depth of 0.2 km is indicated for tne‘cﬁbsative formation

there;: Anomalies of tbis'madnitude-are usualiy caused by outcrops of mafip.
rock with'densities in the neighbourhood of .2.8 gm/ems. Using eé.;(3) and
3 den%i;igcontrast of 0.4 gm/cm3 between the material south of Grand Manan
and that™in the area of the grav1ty Tow, a depth of 4. 2 km is 1nd1cated for
the- basement under the 1ow Eear Pt. Lapreau. '

A steep gradient is observed to the north of the grav1ty low, sug- -
gest1ng that the Tow dens1ty strata may be in fau*! contact. w1th the ear1y

Paleozoic strata found at the coast of New Brunsw1ck, -

’

Mouth of the Bay of Fundy .
; : 2
* Near Grand Manan the Triassic strata of the Bay of Fundy are. sp11t'3
1nt0 three bas1ns by outcrops of pre Pennsy]van1an acoust1c basement (Flg-

15). The basement outcrops are 1n the form of sha]low banks w1th 11regu]ar e

surface topoyraph and genera]]y have. a series of h1gh frequency magnet1c o

anoma11es grav'ty h19h5 assoc1ated with them Th1s comb1nat1on of ;

t Jography, grav1 y and magnetic character1st1cs and the d1fference in
:acoust1c propertte observed over the outcrops of basegent Strata make de—

.tection of the o1der strata fa1r}y certain.
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~strata in contact with an exposure of Tr1ass1c volcanics. '+ B

'_boundary we f1nd the same. geolog1ca1 sequence observed in . the- Bay of Fundy

e e e et e MR R L TRIPT BUTT R L na el e e o oo

Outcro s of pre- Pennsylvan1an basement usually have a grav1ty

anoma]y of 40 mga]s associated with them, wh11e Tr1ass1c strata 1n the area .

’

show a lower gravxty level, although it s still higher than that found in

the Bay. It would appear~that'the-older basement rocks in this area nere
up11fted re]atﬂve to the sedimentary strata in the Bay of Fundy, resu]tnng
in a greater depth to basement 1n the Bay The up]ift probab1y occurred

along the northwest trend1ng fault or tg; eastern edge- of GrangﬁMaﬁE’JEank

(F1g.\15), where there is a changé “in the character of the magnetic’ f1e]d

" and an increase ip the level of the gravity f1eld Further ev1dence may be

)

observed on Grand Manan Is]and which shows a fau]ted sect1on of Precambr1an

King and MacLean (1976) show a boundary of the magnet1c f1e1d ] “

'f1n the: Gulf ?f Maine co1nc1dent with an outcrop of pre Pennsylvan1an basement

dividing the Acadian Tr1ass:c Basin 1nto two ha]ves (F1g 15). Southvof th1s .

The—basemenf under the Tr1ass1c is sha]]ower than that ‘found 1n the Bay, re-

sulting in a gravity f1e1d that 1is approx1mate1y 20 mga] higher than that

. observed over the Tr1ass1c sediments in the Bay (F1g 9)

Triassic strata are also present in troughs north of the boundary,

“separated by basement h1ghs The grav1ty field there is generally higher

than that found to the south which may be caused in part by a zone of dense T.‘

'strata found under the Tr1ass1c in the bas1ns (Section 4 4 p 44)

*

Ve The boundary seems to be’ the location of a*ehange in the tecton1C'

L 4

styfes, similar to that seen .in the Bay South of the boundary Tr1ass1c sedi-

ments rest on the Meguma.basement uhil - h of the boundary, there appears

.

-



- survey area.‘ Suffﬁc1ent contro1 has

' intot§he offshore regions af Notg

duced a s1ngle trough of Go1denv1]1e strat; in the basement,grav1ty and

f ‘ - ' .
J - ¢ T
' _ 86. s\
? A . S Yy .’
T N L 3 T,
Chapter 5. Summary -and Conclusions- ° . ¥
" , . - O * .
Summar . . e C e e

Data. co]]ected in the Bay of Fundy and Gu]f of Ma1ne show s1gn1f1cant

x..

. gy
d1fferences in the geophys1ta1 f1e]ds present over d1fferent port1ons of the

A ‘8
otia and to‘suggest boundarles between

’

areas of different geo]og1c 1 ki tory " ‘ _ ;.

Most. of the potent1a1 field anoma11es in the region west of Nova Scot1a a

- I3

can be traced-back to shore and corre]ated with.a 25rrespond1ng anomaJyy '

. showing that'the reg1on of the Gu]f‘of Ma1ne1rear Nova Scot1a hia bas1ca11y '

the same structura] trends and 11tho]og1ca1 un1ts found on the adaacent

' 0

N ‘e

of the onshore geo]ogy eocRe .3

’/ . 1 e ' -~ - . *
(?h; fnterpretation ofvstructure for this area presented by Drake et a1

)
(1954), Qn the bas1s of seasm1c refradt1on data, gives am’ oven§1mp11f1ed

Q
p1cture of the a%tua1 structure Recent potent1a1 f1e1d data a]]ow a're- -

f1nement of the structures shown . by the se:sm1c data: and show thﬁt the
o .
gEolog1ca1 features’ fdund onshore froerape St Mary to. Yarmouth may exténd

to' the area of ‘the se15m1c prof1]e Nhere the §e1sm1c 1nterpretat1oﬁ pro-

,magnet1c data 1nd1cate the presence ‘of three sma]ler troughs, The strata

in these.troughs vary in.age from 0rdov1eaan to Tertaary

- The f1rst trough (Zone B) 1s an’ offshore extens1on of thé rocks and W

s

structure found near Yarmouth (F1g§30) L;pear magnet1c anoma]1es obser--.

-\‘

/
‘a northeast to a ‘north- south d1rect1on Magnet1c data over the area show )

L - , . .

B " ' L o T

prov1ded to- extend some features R

o]and However, not a]] the data may be exo1a1ned as smmp]e cont1nuat1ons )

,ved Tn that v1c1n1ty may be traced offshore where they change~str1ﬁe from i

-

.

Wy
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. -+ * changes in trend dnd p95§1b1e faults, .but a detailed study of structure
w7 ' ' is not possible Qge to data gaps) and a lack of gravity and seismic data.

Extrapolation oﬁf%he'ﬁarine gravity data qﬁshore shows a gradient from.the
extremely h%gh values fgund in the offshore regions near Nova Scotia to
the low values over exposures of'granite,_ind{cating that the granite ma

Y
extend into this region under the trough of Halifax straté._ Since it is (////

N

not possibTe-tB §epar e the gnoma1y_5§used by the Halifax Formation from
that of the granite, any| interpretation of the structure becoﬁes highly
/r-;d” specu]ative; ; o ‘ | |
- : ¥j> » °  The 1inearfmagnetic trends observed over the Haljifax Formation
\ ontinue south t0.4£;20'N, wheré'they are offset along a linear magne;ifﬁ
rend and %ina]]& disappear over the area where a continuation of the aran-
ité seen near Cape Sable is thought to exist.
< . " The central trough (Zoﬁz A) is located at the point of greatest
depth shown bx tﬁe seismic refrif ion profile and appear%‘to be a syncline
in the Goldenville strata, filled with rocks of the Halifax and White Rock
Fprmat}ons, which are overlain by sedﬁments of probab]é Triassic and Ter-

tiary age. The syncline is f]éﬁﬂ%ﬂ on both sides by outcrops of Golden-

ville strata and represents a probable extension of the Halifax Formation .
.

T

“seen near Cape St. Mary (Fig. 30). <
| The trough to the west (Zone C)_éppears to bé a sequence of
Carboniferous to Triassic strata overlying the Goldenville basement. This
trough is terminated upon céntaE%fwith a'unit whose seismic velocity indi-
(> . cates that it may be part of the-'sub-basement' of the central portion of

the Gulf of Maine.. This structure drawn on the basis of a change in the

&
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Hagnetic Boundary (Xing ang
Maclean {1976))
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character of the magnetic fie]d outcrops at the boundarfﬂggfwggn the  °
“deéper basement found in the region near Nova Scotia and the shaT]ower

magnetic basement of the interior of -the Gulf (Kane et al (1972)) The *

~ boundary may represent the western limit of the extensxon of the Meguma

Grouﬁ into the Gulf. The overall geological séQuénce seen in this trough

is similar to that at Cape St. Mary where Triassic sediments overlie the
Goldenvilie Formation.

‘o Theﬁgravity low observed sbutheast of Cape Sable is caused by
granitic'matefia] simi]ar to that fourd ;n western Nova Sﬁotia and is
probab]y an extension of that batholith. Depth to magnetic basement

studies indicate the presence of a cover~of re1at1ve1y non- magnet1r
/

material over the granite, varying in depth from 0.2 to aver 2 Pm Since
both the granite and the’ 0ver1y1ng formation are basically non-magnetic,
the magnetic basement could be caused by aﬁﬁjureole ofrmagnétic:ﬁateriaj

due to metamorphism of the country rock, or zy,dinefentiation of the magma.
Dredge hauls in the area show a predorinaﬁce of granitic peb@les;msuggest—
ing that the granite may outcrop in the V1c1n1ty. e | N
South of the Cape Sable grav1ty 1ow, 1n a bas1n that forms the

- -northern boundary of Browns Bank, there is a zone of h1gh magnet1c anomal-

ies, similar to those seén over areas of voTcan1c materxal near Yarmouth.
/f
This zone persists over the entire Tength of the basin and term1 tes at its

boundaries (Fig. 13). The basin and the associated magnetic anoma1%es aré
) ) .
terminated by a linear scarp, which is probably an indication of faulting

anll which suggests that there is structural pontro] o¥ the topography of the
area. ™

i
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Data over Browns Bank do.not allow for a detailed analysis of

the structure oy formations present. \ather deep magnetic bascment is
\ _ ) , ‘

F

found across the Bank, generally d?eafer'than'1.km and with a maximum of

-

over 6 km in one location. Gravity data over j@ps‘zone are dominated by

the gravity gradient observedlovek the contact between the granité,which,

. ) R -
- causes the Cape Sable gravity iﬁwﬁﬁhd ;he surfounding country vock. A

i . S
sedimentary cover of Tertiary material ovér the outer portion of the Bank

Ties upon rocks of the Meguma Group which -probably form the bedrock of

Browns Bank.

1

~Gravity and magnetic data show that there may be slight differ-

L *

ences in tectonic styles in the Bay of Fundy on the north and south sides

of the Glooscap fault systém. To the south of the fault the.strﬁctufe - ¢

T . . . .
represents a ‘continuation under the Bay of the Meguine rocks aud Devorian ¥
° . .
granite found in western Nova Scotia. - Carboniferous strata overlie the

- . \
Meguma in the northern portion of the Meguma Platform from the Partipique

fault cated 30 km south of the Chedabucto fau]tl atmost to thé location
ofwgfiioﬂounfainl(Fig. 1). They are.not found southwest of this location
in Nova Scotiqfﬂﬁihe Triassic strata south of tﬁ; Glooscap fault probably

rest uqconformah]y‘on the older Meguma strata. The older Carboniferous

sediments, if they were ever present, have been eroded aay. To the north -

. .of the fault sediments of Carboniferous age_are present along most of the

shoreline of Hew Brumswick, in contact with the predominantly Precanbrian o

strata of the area. Carboniferous strata have becen mapped under the

» o

. Triassic sediments of the Bay (Swift and Lyall (1968 a and b)) and may form

. much of the material present in the gravity lows near Pt. Lapreau and Martins

Head.

<
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The region of the mouth of the Bay.of Fundy represents an area
‘of uplift-of the oider baé@ment rocks. A sﬁal]ower ba;ement in the_
northern part-of the-Gu]fnpf,Maine than in the ngirby Bay of Fundy is

refiected 'by the lower values observed for the gravity field of the - .

latter. The boundary of this zone of uplift appears to coincide with a
& T i

=y

northeast trending fault east of Grand‘Manaﬁ {Fig. 30). Southeast of this
fault we find the higher Qravity fie]d characteristic of the Gulf. The

south margin of Grand Manan Bank, a portion of the uplifted basement, is .

“ coincident with -the boundary drawn by King and MacLean (1972) on the

*-—\.\

: ybasis of a change in the magnetic field. -North of this boundary the -

Triassic sediments appear to be underlain by a denser, non-magnetic rock,

while south of the boundary the basin is filled wﬁth-roéks having a
density similar to the Trigssic sediments of the Bay of Fundy. This boun-

dat&%mqy represent the hortherﬁ ex;ept-of the ﬁegg%a Group into the Gulf of -
Mai fie. ' -

- Triassic se&;hents, extending into the Gulf of Mainédzalwithjn
70’km 6f Yakmouth, oyerlie rdcks of the Halifax énd peésibly thé wh%te hock
-Formations. The Triassic rocké in this area repregent an extensidﬁrof
the sequen;: in the Bay of Fundy and show that the depositional and erosiqn-
"al history in these afeas hés been generaliy similar since early in

Triassic, time.



92-

Conclusions ]

More detailed surveys of the Bay of Fundy and Gulf of Maine are
needed to make a comprehensive interpretation of the geology of the area.
The Megumé P]afform of Nova Scotia has different geophysical characterisi .

tics than the rest of the Atlantic Frovinces,‘which may be an indication

. of a different geological history for the Meguma Piatform. Data were

insufficient to determine the effect that continenta]ldrift has had on ;/:>
tne area. |

The varigt;,of data types that were used in this interpretation
shows the need for performing a numberﬂof‘differént geophysical surveys
nhen gathering information in an area. Gravity and magnétic data were
Qsed to interpret the regional geology of the area. -Significant changes
'in_the gravity field usually represented a major change in the 1ithology
or structure. Lbcal anomalies did not mask regional, trends and allowed the
“gravity dqta to be used for correlation ofygeology across widely spaced

. . : . : N
survey lines. Magnetic data were also usdd for regional interpretation \\\\*

~ but were more susceptible to mask1ng of regjona] trends by local ancmalies,
and weretherefore more beneficial when used\ﬁn add detail to the gross
geo]ogy interpreted from the gravity data. . Se1sm1c reflection data pro-
vided information about the location of geological confacts Qnd the struc-
tnre of the sea floor. Bathymetry datn were used in conjunction wi
gravity and magnetlgs to correlate changes in topographic re]lef Wi h
changes in the potenz:;;\f1e1dscﬁfthe rocks of thearea, and;ﬁJ1bed to 1déﬁ‘
tify some formations. | N \\'
Further work should be done to improve the quality and quantity
of the available data for the area. Gravity and magnetic data are required

to allow a more complete interpretation of the regional field, to map the
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approximate position of geologic boundaries andqig ﬁrovide information on

the syb—surface structure of the area. Seismic reflection data arerequired

totprovide the near surface structure which wﬁu]d not.be evident in gravity

or magnetic measurements, and to precisely locate the position of geologic
, ~boundaries implied by the potential fields. Core samples should be taken

on both sides of any identified geologic boundaries to positively iden-

SN . 5 . !
tify the lithologic units involved. //>
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APPENDIX A -

Listing of the computé? program TAL15,used to calculate the

-]
wa

gravity field produced by the postulated sfructures.
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FZtl)=wpdt1)zCC
MHAY (] ya)=FZ 1) 2 (~100,
CONIINUE
CGNT INUE g
IFilevw(z0).
el K=Kl eM
FXIM) =k x (K=)) +UELF X
UG 96 RKarbk AN
SSELZIRY = 0.0
cont lnut
00 SALZKFANM
IF CHEFA=F X (U} 193421453
CUN] ERUE
J=J [ . .
IFCLSHUI ) okGel) U=1
LFeigw(t7)otivaly FX(1)y==100

JKEF=J

COUN T LINGE : !
HEAU (Fin,433) LNC,HHORK,COME
WHITE([1UUTs45) LMUGYRHORK s CUNE
IFULEW (11 abla0) WRITE(JTAPE 43} LNOsBAORK
hREU=HRPURK=KROENS

CONT INUE

=1 - &
HEAD 442 2XXeiZ HICODE RIaL
{l)=ax
ttlhr=s2Z

IaLTe () =]AL
PRINT 70329A(0124+2(1)+1CODE y1AL
TF(ISn{l),.EU,1} GO 1O 7008

1F ([PESTLEUL1) GUTC Tgo8 :
WHITECJTAPE 4423 8(1) +Z (1) 9 ICOUEL AL

K]

WRITE({JTAPE427) RUENSyRWGT ¢ RHOD yREF X4 FXI s DELF XM

A

3

00123
00124
00125
00126

00127,
“00l2a”

00129
0013n
00131
ovl3z
00133

Q0134

00135
00136
00137
00138
0¢l39
00ts4o0
00141
00ta2
00143
00las
00145
a0l
0l14
0014n
00149
0ulsg
60151
00152

- 001513

-

00154
00155
0U156
00157
vulsg
0U159
00160
00161
00162
001463

00164 -

00165
00166

00167

00 teR
00169
00170
00171
00172
00173
00174
Gul7s
10176
0177
0017R
00179
guinAg
U181
00182
gola3
GllRg



S

70l coutlhOE

N=l., 7
// I=[+}
IF({ICCUE=-9)801+810+80)
8lu CONT LhUE -
IFtIREST «EQe]1) GU TO 811
CALL #E1GZ (A3ZsMsFXyMySUMyHHORK Y TESTDSU)
811 CONTINUE
IF(ISwW(3) oEWen) PRINT 47

FIELC POINT LU LUOP

(s Xg Nzl

U621 KzKFXN9M
SDELZ=0,

o
C .  PULYGUN POINIS DU LOOP
¢

U0 3004I=]eN
1bym=1 '
205 pXAX=A{}) = FX(K)
T T ZEERRLULY = FLAK)
caLl CCMP
300% CONT INUE
JIFLILLOF EWe1GCTG300S
POELZIR)=13.36%nQ%SPELZ
GUTC 20us .
ON T INUE
3ues plc“'—l-l“")-‘-"'HOU“(13-J‘O°SDELZ-F’CON(Kl/RHO )

" 30ve CUNTINUE

SSELZIR)=SSELZ (K} +PLELZ (K)
IFLLAU=- 1 aldl vS00Lea10]
50ul BGTUSHLA (K] +FULLL(K)}® (2,67=RrORK} /RHO
SUUL  ERINT S007sKykX(K)9F2(K),PUELZ (K} ,8GTD

C . - . .
¢ Ty whiles c UMPLETE RUUGUER ANOMALY ON JTePE
C

IF (I18%(1).EQ.1) GO TO 7009
WRITE(JTAPEsS007 IR FX(KYoFZ(R) sPRELZ (K) 9HGTD
S 6O 10 7009 - . :
41yl LUKNITIMUE ; .
IF(lSn 131 .EGsL) GU TO 7022
FRILT G4 RaFX(R) o FZ{N) yPDELZ (K) sDSUI(IK)
Tude CONTLINUE
[FLISwIY) JEWel) GO TO 7009
[F{1LUUF.ELLLY GO TU 7009
IFCISall),EUGLLY GU TO 7009
IF(IREST.EGe1) GUTO 7009
CWHITE LUTAPE 44K FX(K) oFZ (K) sPCELZ (K)
to0y (UNTINnUE

92] (ONTINUE
IF(15a(a) eéal) GO TO 3 .
CaLll PLOIB(4+PEELZL2150, 10,+0,)

423 COnTINUE
I+ (L=LNCY 609430460
%30 KWEFCUR = HEFUGA-SSELZ{J)
DY 422K =Kk XN M .
SSELZIK) = SSELZ(K) « REFCOR
42¢ COnT INLE o
SHEFC=SKEFC+hEFCOR
{RES=0
KSQLL=RSU
HSG =0

o0vlas
00186
00187,
00188,
001lA9
00190
0019
00192
00193
00t9s
0019s
0019a
00197
00198
00199
0000
0cz01
00202
00203
00204
00208
00204
vd2o7
0020AR.
00209
00210
00211t
00Z12
00213
QU214
002185
0021
00217
0021R
219
Qu2en
S o022
0geze
00e23
00224
guezs
ovgee
00ER?
Ug22R
Uoe29
frooeag
00231
00232
00233
00234
0y2as
0023¢
Q0237
0VE3R
00239
00240
00241
00z24p
002413
00244
OuZss
0024p



R R el LA EUC B

g i

¥ o

[
.

RESFz0

CALCULATENG THE RMS EHROR

aOoon

DU 4422 K=KFANyM o
CIF 0 GGA(K).GE,900) GOYO 4422 -
"HESA () =SSELZ (K) =0GA {K)

4422 GUNTINUE

DO 4424 KSKFANM T bl
IF{UCGA(K) WGE+Y900)} GU TO 4424
IHES=1RESe]1 ) -
' RSG=hESA (K] #9206 HEG , %
44da  CUnILNUE _ o
HSGES UK IHES) - :
4429) IMODWRSU LHES
IF { CIMAX ) GO TO 438
IF (%S 9)eELel) [FIRST=0
IPrIbw(lJ).tb 1 +ARDs IFIHST.EG.0) GOTO 439
4423  CUNIInue - 3,
IF1RS1=] - , &
IF (15w (1Y) .kual) GOTO4427 (e
IF{ISW{H) bWl LCHaIMOD.GT.INAX) GOTO438
[F 00 r5CLU=-0.5) ,LianST JANU. I[MCU,GT.l) GOTC423B

C FHAMCHING QuUl UF EL ALTERING FART OF M PROGHAM
fap CunTInUE
kU= (FCra(MCH+1) ) s2 ¢

0 H4eb Luz=lrKuG

44¢b  AA(LN) =0, ) LT
XUL1) XN
20¢1)=2(N)
K=JKEF ! ‘° 3
MCh=0 b

LrvPUrnl Ch Or/é/bz FCR THE KEFERENCE POQINT - -

nLt=N=1 H
By /€50 1= lthG . -
IF CIALTE (1) eeGep) GO TO 7650 s i

Q¢
SOLLZ=0. ‘ W\
LU (€40 JuuM=1,49

[1=1LUp ’ .
ahG=Aa([+1)=X(]=-1)
FGSIeRN(TI )

CEAXASR{KQ ) =FX{K)

LEEESLIRG J=FZ(K)¢D(ITIOSIGN (1 2ARG)

CaLL Comp

To40¢ CONTLnyE
MCH=NMCh+ ) -

OO0

o
c JEHCING XS
AS(MLR) =g,
C ) :
HFUEE (MCH)=134349KH00D®SDELZ
7620 CUNT INUE
KCUUE=D .
TFAISW(7) oEUs)) WHITE(ITOUT»4701) KCOUESKy (HFOEL (KD} pKD=] 4MCH)

c .
c STORING Thne OULY vALUES OF PDELZ
C .
IF{ILUCP.EG. 1} GO TO 434 ) . '
. DO 432 K=KFXNWWM °
432 FCONIN) =PUELZ (K}

00247
0024n
00249
00250
0025)
00252
0053
00254
00259
002564
40257
002518
00259
002640
00261
00262
QuZa3
00264
00265
00d6h
00267
0026R

“00269

002790
0027
00272
00273
00274
006278
00274
00277
00278
0u279
gua2an
nna2ay
002a2
Qu2K3
10284
00285
yudne
Q02RT
ve2aa
V0289
aueon
0029)
00292
00293
00294
00295
00294
00297
00298
00299 -
yo3oo
gu3io
00302
00303
00304
00305
00306
00307
0030A



i L

n

434
4 35
¢S
c

436

s Neke]

The
783V

c
C

7834
NTRL
7u50
¢

C
C

GO TC 436
DO 435 KsKF XMW ‘
SHSELLRI=SSELZ (R -PUELZ (K)

SELZ(K) IS NUw FHE SUNMED VALUE OF ALL POLYGON COMTRIBUTIGNS

EXCEPT THaT DUE UT THE CHANGEY PART OF THE MOBEL

SHEFC=SKEFC~FUELZ (JREF)
CONTINUE

ILOUF=]

IMGUEIrOUe]

FIELY PQINT pU LUQP

DO 7850 K=RFAN,M

IF (UGALK) «GEs200) GO TO 785y
IF(RetCadkEr) GO _TO 7850 .
MCh=0 A o

COMFUTING 1/UZ FOR EACH CHANGEABLE POLY POINT

.
DU Tedg I=slyhLg. PR
IF{1ALTEIIY dEWL0) GO.TO 783y
‘-.UEL1.=0-
Du 7€2y Il=1.5
AHG=X ([ +]1)}=XLI=])
rGl+nK{T1]}
EAXA=X (RO ) =FX(K)
ZEEESZ{nG )-FdtK}+D(11)“Slbh(l.1AHG)
louM=1¢
CaLL COmp
¢ CunTinuE
MCR=MCRe]
ngwd/wuh)=l3 «34 °kHOD°SDELZ RFDEL(MCH)

KCuutk=] .
IFtizwi/isgiott wRiTR(LIuuTyas0i) ReUDEYRY

LU TE3S li=19MCH -
bu 7H34 [Pzals]]
Kesik*{([]l=Le)®PI1V/2
AR =aalhe) sDLELZCIPYSODELZCILY
cun it InuE
511 1=XS {11 ) eHESA(K}eUUELLZ(ID)
CONTINLE
CUNTINLE

~

Wk paVE NCw FINISHE(D SETTING UP TRE NORMAL EQUATICNS

EHS=1ek=10

)

IF (1SW{7)sELe]) WRITE (110UT+4541) TOENTefAA{IT)wII=14KQ )

MPI1=MChel
IDENT=1Q

ILEnIZD

lP(lbhl7).tu.1) wHITE(TIQUT+4541) I1DENT (XS(II)silI=1vNEH)

TCALL CGELSUIXSyAR.tCHy LyEPSy [EHyAUXD
IF (IEnNELO) WHITE (II0UTw44) [ER

CALCLLATE [HE MEw VALUES UF THE POYGON POINTS

MCr=0

DU 7860 K=loh

IF (IALTE(K)«Etd,0} GO TO TH6O
CMCh=MChe)

Z(N)=Z(K!?‘1-‘U-637:?TANITHUEL“XS(PCH)/Z(K))

_—

) o

‘DDcthﬂUarnU LeMicin
MIv ALU IRE CUNIRIBUTLON TO THE NCRMAL EQUATIQN

>%-~\

5.

00309
00319
00311
00312

" 00313
0031a .

Q0315
0031k
00317
0031A
Qu3le
00320
H032
00322
00323 -
Qulzs.
00325
wodze
00327
00328
V0329
00330
00331
40332
00333
00334
00335
00334
003iy
0033R
ou3ag
0034n
00341.
00342
d03s53
00344
0u3ss
0034A
00347
00348
00349
uu3sap
00351
00352
00353
0u3iss
w0355
00354
00357
00354
00359
00380
90361
00362
003463
00364
00365
00366
00367
00368
00369

© 00370
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AR S

af

&

53 .
’ *"‘ v
IF(Z{K) LTw048} 2(K)=,2 N
Tdo®  CONTINUE . e -
- GO 1C 811 -
438 CONY INUE
. 1IF(ILUCP.EG. () GO TO 439 ,
C MARING THE weIGT CALCULATION FOR THE MODIFIED POLYGON

C  AA 15 JLST A GARHAGE AHKAY
CALL WETG2IXsZsN+sFAIMeAAy 1. 1AALOWGT )
DU 44) KaRhtANM -
TF(LRESTatls1l) SUMIK) =STSUM{K}
. STSUN (K} =SUMIR)
C STOHING ThE VaLLE UF SuUM TO USE IN FUTURE CaLCULATIONW
Tasly SUMIK)ZSUMIK) 4 (DWG] {K)=DSU (K) /RHORK) HRHOQ
C “UWGTIK) 1S BEINL LSEL FOR TEMPURAKRY STORAGE ’
WHITE(LIUUTYGT749)
4749  pUHMAT {30k NEw FULY POINTS=FINAL VERSION )
WHITE(TIOUTs440) (X{K) s Z{K) s k=L yN)
IF{IFEST E0 1) GOTU 4041
IF(lSw(l)ebuald GUTOLQ4Y
MREITE(JTAPE 9921 (XIK) 3 Z{K)s K=1sNLG)
© wWHLTE(JIAPE442) X (N} +Z{N) 4 1CQDE
404} CUNTINUE .
439 PHINT 9 .
DU 7000 Kz=KFAN4M

UWETLR) SSUM(R) =HuiT
S5SS55=SSELL (M) =SKEFC
IF(I&W(IE)-EB.l) . .
o UnO)IK) ZUWeT (K] *ARRAY(Ks5) 02467
FH[NI52.N-FX(R)'PZ(N)-SSSSS-SS&LZ(K)lRESA(KltOhA(K)
o LaBUMIR Y G {R) W TEST (K)
483 Cunflngk - . I
IFLISw 1) el 1) G0 TO 7000 C
IFATREST kLY GUTIC 7000 )
un[ftld]APtyﬁd)vaL(K)IFZ(K)vbbbbblbthL&‘ilﬁLﬁn( ) QGA{K)
1 +SUMIR) s UWGT (W)
7000 ¢ gNTIRUE Y

4eeu CUNTTINUE
" IF{15n (1) ,EGG)) GO TO 7013

. ene FELE JlaPE
ful3 CONTINUE \\\\h_’/’4,- -,
FF(1&w{ladqLial) :
ACALEL FLCTHILNCYLWGT 19091 eMs0er0a)
IF(]:W‘b’. Jel) NEG=4H
IF (lSatl4) hE,.2)
8 CALL FLUTBILAUJANRAY s 1S0sNGsMeQeav (o).
WHITELLIOYT»&153)
4753 FOURFAT(41IH L=IHEU,22RESIUUAL 4 3=CHSERVED 4=ELEVATION)
1 lF(lNW(IB’OFLol s ANDs TFIRST oEQ-O' GOTO 4423
Y9y  CONLINUE
C - 5TokInG 1PE VALUE OF X
1FtISwin) «NEW1) GO TO TO11
HEAU (] [My%33) LNGyhHONEW
1IF(LnO _NE 9y GO TU 7011

e

1RES i =)
1MGU=4
RSU=1.,ET0
U0 630 Ks=kKFXNWp
63V SOELL(KI=S9ELZ (K)=PULLZ (K)
" C 5SSk 4in) 15 nuw [THE SUMMEQ. VALUE OF.ALL PULYGOM CUhTHIBUTIONS
‘ C EXCEPT THaTl pUE OT THE CHANGED PAHT OF THE POUEL
GO 1L 799

C IREST }5 SET €WUAL TU ) TQ INDICATE THAT

A7

00371
00372
00372
00374
00375
002374
00377
0037R
00379
ou3nn
003
00382
M383
00384
00385
00U3RA
00387

. 0Y38A

00389
00390

QU39

00392
00393

.J039q

00395
00394
00397
00393

.0u399

Quang
ovs0
Voa02

‘00403

Nanna

00405
004 0a

- 00407

0040R
00409
OuslgQ
00411
00417
00413
00414
00415
Qlals
00417
00418
006419
00420
0042]
00427
00423
0laps
00425
00424
00427
go42n
Q0429
004230
00431y
00437



- .. —— -

-

A8
\
< .
C . WE ARE KEALING aN AUDITION SET QF POINTS FOHR THE LAST
[ PULYGOMN  TQ See. THE EFFECT OF USING DIFFERENT
(o VeRTABLE POLYGUN POINTS
7011 CUNTINUE
IF(ISW (1) abEbel) GUTOZ
STOP
10 FORMAT (KR TIMESsZ YoI1l0,(HE12.,4))
42 FURMATIZ2F10.2)
100 FUNMAT (SFS,1)
. 44d FURMAT(2FLD0.29211)
44 FORMAL (1S,4F10,2)
45 FORMAT{/Z/6H LNO =404 10H RHC z=1F10e3¢2X95A4)
47 FURMAT (/35N K FX{K} FZ (K} ANOMALY)
44 FUHMAT (16H1ITALI5~4JUNETS  45X,2044)
419 FURMAT (Hg 1Y)
421 FURMAT (6F 10.2+42110} .
44t FURMAT (20A4) ' :
S1 FURMal (/109H K FX{K) FZ{K} ANOMaALY CAL REF RESIDUAL
1 UkS ANOMALY WEIGHT WGT DIFF WEIGHTEST ) .
4541 FURMAT(T10s{1VEL1,3)) ’ .
411y FUNMAT{TH RUENSSFS. 276HvRﬂGT=vF10.lléHvHHODulFE ?ubHoHEF Iy
BEEaUaEHYF X [29F 6o Qs THIUELFX=9F 6, 3'3H¢M-l[416HOIMﬂX s 19)
200 FOMMAT (SF1G,1) .
201 FORMAT (5F L ga1)
4324 FORMAT (1S 4510395404
TU3Z2  FOHMAT(ZA,2F110.3,3X%,21))
BOUT FUHMAT (1h,4F 10.2) ‘
b4¢D  FUHPAT{2A3SHIFOL=, 19y 8BHoRMS EH-|F9.4|9H-NPOINTS='[4J
aful FORMAT (FXe212v{10E]]43)) &
449 FURMR ) (2X42F 10 .2)
S2 LUHNAI(Ibprlu-EoFIb.U F16+03F1€e0sF6el)
N
SRR IaE L'L“( PULyZPULyAVERT 4 Ao NP i Sy 01Me O, TES yUSY)
c felS 1S VtHSIbN\ 2 mHICH ALSU DCES wEIGHTEST
c ThIS SUgROLTINE 1S TU HE USED WITH TALPLOT. 1T COMPUTES THE
c LENSTIY COMINIBLTION OF A PULYGCN OF GENSITY HHG aND AUDS THE
c CONTRIMUTION U THE SUM
L *»POLy LFUL antk THE COORQINATES CF rhE VERTICES OF THE PCOLYGON
C nVERE IS THE nL UF VERTICES Ih & POLYGUN
o » 15 THE CUCHLINATEE A1 wHICH WE wISH THE SM CALCuULATED,
o nETS 1S The MU CF PUINTS AT whICH wE WISH THE SUM CALCULATED
C SUM 18 IHE ACCUMULATED DENSITY CUNTRIHUTION
c A RESIHICILIUON IS THAT THE FIHST THREE (3} POINIS OF A POLYNOMIAL
C kAY nC1 mAVE ITHE SaFE X COURUINATE, THE FIRST TWQ {2} MAY BE
C THE \SAME s AND aF TeH THE FIHST VERTICE ANY NUMHBER MAY
C The QIMENSTUN UF xHCLeZPOLs MUST HE 3 GREATER IM THE MAIN PROGRAM
C TrEN . ACTUAL NG UF VERTICES (NVEHWT)
DIMENSTON-—RBOL (1) 9 2POL (1 9 X 1) 92 (1) s WT{1) 9SUMIL) oAFLAG(L0)

1ulbt10).ﬁuul(10).KrLAG(IU)‘Ttsrrl).DSU(I)
7POL(AVERT+1)=ZPUL(2)
ZHOL(AVERT2) =ZF 0L {3I)
ZPOLINVENT#3) =LPUL (4)
APOL(AVERT 1) =XFOL (2)

KHOL INVEHT+2)=XFOL (3D

XPOL (NVERT+3) =XFUL (4)

V0 300 I=]enPiS

sU=0,

INTEH=]

1iVuTl=b}

ROUMAVERT 2

Jd=3

xA=x(]) -

00433

00434
00435
00435
00a37
00438
00439
0044ap
00441
004472
004473
00444
00445
00446
00447
0044A
006449
0vaso
0045]
00457
00453
00454
00455
00456
00457
00458
00459
00460
00461
00467
00463
00464
00465
V0466
0Va67
00468
00469
Q0470
00471
00472
00473
00474
V0475
00476
00477
004 7R
00479
00480
0048]
00482
00483
0U4Rg
00485

A

00&86",l

00487
0u4RA
00489
00490
00491
00497
00593
00494

r

~



15

14
14

17
11

12

290

22

21

g K el

24

1%}
<:///JJ=JJ‘1
1P (JJeGTobUUMY GO TO 100

90
42
Y]

94

96

b0 9 lu=1410

. A
UIS(I",=OQ ‘!
NFLAG(1Q)E=] /
IF (XXx=XPOL(3})11415+80
JJ=2

NOUM=NVERT+]

IF (xX=xPOLL2))1),514980

FURMAT (12H wELGHZ EKY )

Jd=1 '

HMDUMSAVERT

IFAXx=aFOL L)) 11417989 ' . '
CONTINUE

WRITELLIOUTy1H)

CUNITINUYE

NNENNED i

JF (2Ja0GTahLUM) GO TC 100

IF (Xx=XPOL{JJI 11420421

JAC=Ju

IF(AA.hE:APOL(JJolJl GO0 TO 24

NNENNES

6O T 22 .
rls([hlgu):((APULIJJ)-xxiGZPUL(gJiglo(XX-XPOL(JJ-l))°ZPGL(JJlI
1/ 0 (xPUL (DI =XEUL {(JU=13 1))

INTEH=INTEK®])

tU YO 80

ThIS SELCTION PANULES INTERSECTICN WLIh A VERICAL

LINE UH INTEKRSECTIUN THKU ONE OF THE VERTICES OF THE POLYuON
[F (APCL(JJ*1)sbTaxA) GO TO 26

JF(dJabE LNUUM) GU JC 100
DISCINTER) = (LFUL (YUY +2ZPOL LUAC) ) /2.

INTEHZINTE KL

U 10 bO

TFtunCeE,JJ) GC Tu 1}

BISUEMNIEM) =ZPGL LOAC)

PELAGHIINTFRY = LNTE b
IhTt?:zhlthﬂl
LIS UM TER) 22PCL YY),

NFLUGUINTIER) = INTEH=1
INTER=ZINIEHS]

Zy“lu 11
UNTINDE

N
I+ (APLL(JSI=XXVE0,90,49] {
JAC=J.
LF {xAeNESXPUL LIJ+1)) GO TO 94
Jd=ddel
(¢ 10 92

UGISTIMTER) =LLAXR=XPOL (JJ) ) OZPOL(JJ=1) ¢+ (XPOL (JJ=1)=%XX) ®ZPQL {JJ))
1/ (aF0L Lgg=11=APCL tJU) }
INTEHR=1INTERS]

0 10 11

IF (XPLL{JJ*I) oL ToXX) GO TO 96
PDISCINTERYSLZFOL (gJ) +ZPOL (JAC)) 72
INTEHR=IMNTERS]

U TU 11

IF{JACEWaJJ)Y GU TU Mg
DISCINTER) =ZPUL (JAC)

NFLAG{INTER) 21INTER

InNTEHSINTER )

DIS(INTER) =4POL(JY)
MELAGUINTER)ZINTER=]

A9

00495

00a9¢°
00497
00498
00499
00500
00501
00502
00503
0050k
00405
005064
00507
ousga
00509
§os10
00511
00512
00513
00514
0u515
00516
00517
0051m
0Us19
00520
QU521
00522
30523
00524
00925
00526
0es27
0us2R
nnepg
00530
0us31
00537
00533
00534
00535
009534
00537
00538

00539

00549
00%4
00542
00543
V0544
00545
00544
oosaT
0048
00549
00550
00551
00552
00553

.0U5S5s

00555
0UEese



OO0~

[«NsKel [g]

2u3

204

ezl

224

INTERSINTEKRS]
GO Tu w0
CONT IRNUE

.

4

wE PAVE NOwW LCCATED ALL THt lhTEHSECTIONS thcH RUN OUHN THE
HOUY CF s POLYGCN AND NEVER CROSS [n OH OUT |

THE INTERSECTIUN wlLL NOW'HE SORIED FhOH SMALLEST. TO_LAHGEST
INTERZINTE K=} \k )

WIS CHaNGES INTEK SO THAT (T NCﬁ .= ThE No cF INT

IF {(INTER,EQ,0) CU TO 300 -

IfF THEKE aHE MU INTERSECTIONS WE BYPASS THE COPUTnTION

oF THE SUISTANCE

SECTIONS

SUHI FROM SMALLEST TO LARGEST . i : .
10 11¢ Tus1sINTER ' A s
JJu=1
RFLAGLIU) =NFLAG(]) .
SOR1T (LUl =p1sSth) Ce ! J o
[ 110 JUz24 INTER , ©e : "ﬁ%&,
IF(SUKT (1u) el «GIS(UU)) GO TO.110 G
SOR! (IU)=LIS (W) -
RELAGLIU) =lFLAG (JU) e
Jduzau )
COn1 INUE .
BIS(JIuUI=1L.ETO . -
CGNIERUE
SUBT=G.
TF(SURT1)Y22U142202, 2202
CONTINUE ) -
USUH U : '
1F (SURT (2) «LT.0) USUR=SORT (2) &
5UHI~(SCHT[1)-U<0H)
COinl [NUE
ThE NLOARE ALL SORTFD NOW
vE AHE NOW GUING TU COMPUTE THE SI DISTANCE

<

#0lu=y ’ ST -
I CINTERaMDID) 9994999202

WIS ELIVERIT D j)
TF(arLAaG(ruIDYY2034203,221
SL=SULSUPT (PUL3e 1) =SURT {MDID)
IFANFLAG(MULID*1))204 42049245

r0l=rUIDe] .

GO T 291

[+15 FAS NUw PFANDLED THE NOHMAL SECTIGN
TFARFLAGIFULD) JAESKFLAGIMDIU+1)) GO TO 224,
SUSSUS (SOKT (MUTL+1) =SORT{MDID) ) /2. -
MOIu=FUID+ )

U Ty 201}

sU= buo(SUHTlHUlU*])*SORT(HUIU'ZJ-SO (MD]0+]1)=50RT (MDIDY)

" 1/2a

265

244

999

PUIL=FLIDS3
G0 T 201

IF (RFLAG(MUID*)) «NEKFLAGIMDID*2)) GO TO 248

SUSSU+{SURT (MLIL«2)=SORT(MUID+*1)) /2,

MDIL=FUID+2 ‘. b
L0 TO 203

sus bU*(SUHTlMulb'g)-SORT(HDIUOI)‘SORT(MDID*Q)-SGHT(HDID*S)’/Z!

HUIL=rUIDS

GO Ty 203
SUMITI=SUM (D) +RFOOSURL00.
TESHILI=TEST (1) + (SUsSUBT) 0267

00557
00553
00559
00560

LT

00562
00563
00564
00565
00966

00567°
. 00568

00569
00570
0057
ous72
00573
00574
00575
00574
00ETT
0057a
00579
00580
00581
00542
00583
00SR4
0058g
00584
0Q587
00SRA
00%a9
Nnkaen
0059y
00597
005913
00594
00595

' UELTS

00597
0059R
00599
00600

“guED

Q8602
00&03
00604
QUEDS
00606
avégy
gub0n
QU&0g
duéln
00e1
00612
00613
00614
00¢1s
00618
ooe1ly
0061a
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LSU{ LI SSURKHO®10D, . ' " o06lg @
1ii“ ' -+ 300  CONTINUE Lo : : T 00620
. KE TURM - . ) ) 0062].
ERD - i 006272
SUBHCUT [NE CCMP : ) 00623
. C  MOrIFLEL guLY 24 72 TO OQUTPUT INTERMED HESULTS FOR DEBUGGING ’ 0u624
L e c IF [Sw(lé)=] _ ove2s
\ ' - COMMCN EXXXeZEEE2SUELZVDELZy [OUM . .. - 00628 %"
1 4 FORMAI[ SH CUMP 4 7E13.5,15) W ToQue2y
HHz=E AXXB R+ JEEERGY . 0VE2R
IF (Iowile)erWa]l) wHITE (6191) EXXXyZEEEsSCELZWDELZvHR Ry ZEEy JDUM 00629-
S IF (EXAXI210926042H0 . : o " 00639
i 210 IF(LZEEE)22042304230 ' ‘ ' oue3
e 220 THETH=ATAN(LELE/EXXA)=3,1415927 00632 -
- GO TU 30i- 00633
¢30 THEIB= AIAMLEtE/Exxan 1415927 00634
_ tU Tu 301 : ’ ' ¢de3s
\ © 240 IF(ZEEE)ZH042604270 ' 00636
i © 290 TrETH==] 5707963 0VEIT
o . G0 10 301l . . 0063A
i ' 2ou THE Fuz0, - - & .p0639.
‘ r0 Ty 401 ~ . T i (TN
. 21u ThEIh=1,.9T707963 . L S 004
e oo U T 301 ' ( 00647
p " 280 Trbklus A;AN(z&tt/txxx) - 00643
I ETIRY 1F (1Lur=1) 3uU)s3002,3001 ) : V1.2
' ' 3001 CrECK=bEXX9ZEEEL-Z2EESE XXX : 00645
. TF (ChECK) 32093104320 : 00666
310 1eL/=0, T R . 00647
) U0 a0l 0f>‘ - - 00&48
320 OUFEGA=IRETA=TRETH R 0u6sg
_ . IF (L LAY 3201,320¢2.3202 00650
Y N 3202 1F (UHEGA=3,1415927)330,3300340 0065
. : . g Jeul TF(UMELA+3,1415927)3409330+330 00652
v -~ 330 UTHE [3UMEGA ) ] 00653
H l(_: ‘C\’ . [LIVERE RV N Y] T 7{. UlEYH4
5%‘ 340 IF (LMELR) 35] 360,300 . : ) UvESs
fu - 351 DTHET=UMEGA+6,2H31B53 . Y 00€54,
. wU Tu Jin . 00657 A
« 7 . 2 300 UTHE[=UNEGA=b, 3&31853 a0&58 77
o 3!; 310 A=CHECKR/ ({EXRA= txx)0°2+(2EtE LEE) ®e2) . _ 0659
: FElEXAR=E AR SUTRET ) : 00€6an
1 (UL (JREE-LEEI9ALOG (HH/H) 00661
! l)tl_}_:u‘l;(ht(;) ‘ ) 00€a?
- Ul SUELZ=50rLZ+VDELY - o . “ 00663
302 EXRZEARX ' DO o0eas
LEE=LEEE 20665
| L b= Mk A ’ . 00666
P TRE [n= THE Tl B L 0u6a?7
AL 00668
kb 00669
SUBhUL | [ NE thSlHaAvHvaEPSoItHsAUX) . 00670
¢ PURPLSE 00eT)
! c TU SCLYE A SYSTEM OF 51MquAneous LONEAR EGAUATIONS WITH 00672
. C SYMETHIC CuttICIENT MATHIXy UPPER TRIANGULAR PART QF WHICH Que73
‘ C [5 ASSUMED TU BE STUHRHED COLUPNHISE. 00674
: c USAGE 00675
’1 c ‘ . . 00676
v C CALL GELS{HrAIMeNIEPSY [ER 2 AUX) 00677
1 C 00678
' o DESCHIFTION CF PAHAMETERS . 00&79
' &\ c K =MBY N HIGHT HAND MATRIX (DESTROYED) . 00689
— s f 9
Doh . . v N
e ' 4 - )
( -

s

5
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~ - u.;"-:‘ v - . L : ) ,.
i o : ' ) ' ' A 12 .
C © it ON WETHUN CONTAINES THE' SCLUTION OF THE EQUATIONS 00681
el e ‘A ~UPBER. THIANGULAR OF THE SYMMETRIC M BY M ’ 00682 .
. iu c CCEFICIENT MATHIRX (LESTHOYED) ¢ 00683
d ¥ ~I1HE NUMBER OF EQUATIONS IN THE SYSTEM : 00684
; . C W & .  ~IHE NUMHEH OF RIGHT HAND SIDE VECTUORS, 0ueBs
: Cc EPS =An INPUT CONSTANT WRICH- IS USED AS RELATIVE TOLERANC 00686
- c FUR TEST ON LOSS OF SIGNIFICANCE , 00687
e c . [E% < PLSULTING ERHOR PAHAMETER CUDED AS FOLLOWS , 00¢88
C ItR=0 NO ERRDR Q0689
. C JtH==] NO RESULT WECAUSE OF M LEES THAN 1 OR PIVOT 00690
C ELEMENT AT ANY ELIMINATION STEP =y $ 0069)
o IEHzS wWAKHNING DUE 1O POSS1gLE LOSS OF SIGNIGICANCE' 00692.
c INDICATED AT ELIMINATION STEP Ks] WHRERE PIVOT 00693
cC ELEMNT waAS LESS THAMN OR Eoual 7O THE INTEHNAL Tui 00694
c , . JULEKANCE EPS TIMES ABSQULUTELY \GREATEST tLEHENT 00695 =,
. C @2 UF PATRIX A LE . .00894 .-
voo¢ AUK = AN AUXILARY STORRAGE AHRAY OF CIMENSPION M=1 0097
€C REMAKRS : 00698
c LPPER THIANGULAR PAKRT CF MATRIS A IS ASSUMED TO BE STORED 00699
- ;~j}1 o -CULUMNW]SE 1N Me(Mel)/2 SUCCESIVE STRUAGE LOCATIONS, RIGHT 0700
a6 Fabb SIUE MaTHIX R COLUM®LISE IN NeM SUCCESIVE LUCATIONS, CoQ0301” -
c G KETUKN SULUTIQON MATHIX KVIS STORED CLOLUM WISE TUO. . 0Q702
i WIMENSTCH ALLLIR 1) 2AUX (L) . 0070y
‘ LF (VY24 42441 ’ © Q0704
1. 1EK=0- : A » 00705 .
. Piv=0. ‘ 00704
| L=0 - : 00747
‘ (\_ﬁ W00 3 K=l,M % ' 00708
' LEL+x ] 00709
TH=ABE (A (L)) ¢ T T 00710
i IF(Tu=PIv)3y342 - - : 00711
: 2 Flv=lk . ' . . B0z
1=L - - o v . . 00413
‘ Jz=K <L .- Al 00714
PR 3 ¢ U1 LNUE . : i - . B} . . - bomMs
( . ' . Tl ghtsayy . . , " 00714
- 157T=0 T P M . uu?)
.. NM=haht ) a R ’ . D 09'719'
B P LEf=r =) , : : p0719 .
< ’ PO 18 K=lyM ) : out20 _
IF(Iv)26,42444 - . ) L * b o721 *
4 LECTERY 19807 ~ ~ L . . tu722
S lF(VIV-lUL)ﬁ'brT . ) ) 0ur23
.6 lek=Rel - . uur2e
7 REREL P 00725
LST=LST ox , ’ 0078n
PivIi=la/n¢1) : . 00RR7
VO H LEKyNMIM - y ‘ 0e?
LL=LsLT : oo 0072 .
To=kIvieniLL) .. L0073
PLLY=HO(L) . A 00731 -
8 HiL)=ib ' - - : L 00732 -
IF (R=F}G9y19,y19 : - i . go733 -
C9 LRELS I LTe(Keg=1)) /2 . . .K/F“’\3q73a
LL=LH - au73s
L=LST . » ot : 00736
iy ‘ PO 14 II=K,LEND . ~ . L . o 00737
: ; o LzLell . o : T ) 00734
: o _ LL=LLoed . \\\\h\; 00739 _
Sl ’ TF(L=LK) 12510111 , . 00740 -
~ : © 10 A{LLy=A(LST) _ 0p741
¥ Q  abB=alL) K * ) . - C 00742
i e : - o T
4 N - r] - A
) e ’ <
P \// Yol
) . : ' fe . .
;' hi - N B \ﬁ.‘ . PR




11
12

P 10

16

i [
i ’ i
19
2u

e AR

o

-4

44
23
c4

)

4
2

("."i“h"' L R AT TR TN
i £ .
o :
s
3
1]

19

60 TO 13 .
LL=L+LT \%.
Te=a{lL)

AtLLY=a (L)
aux(lil=1H
ArLy=FlyleTH \\\\
ALLSTI=LT ,
FIvV=0.

LLST=LST
LT=0

LU 18 1=Ky LE
PIVI=“3UX(II)‘“\
LL=LLS1

LT=LT+)

) 1% Libsl
LL=LLsLLD
L=LL+L1
niLi=a (L) +PIVIea(LL)
LLST=LLSTo1]

I R=LLS el

lb=ABES (A (LK)}
IF(To=FiviiTelTsl

FIvVelt T

I=Lr .
a=1Ts1

BU L8 LH=KINMIM
LLaLRr*LT
bLLYISH{ILL)sPLVI®H (LR)
LR (LENUT 24423020

11=p

B 22 [=22+M

1 ST=tStarly

11=11=1

1=A(LET) ¢,

g 22 J:Ilth'H
thah(u)

LL=y S

k=T

1 g\\&l=11vLE [V
LL=LL :
porel ] )
Tn=iu-dﬁ:}°H(LL1

r=Jsl

HAJY =k (KT

Rig)=ly

HE TURD

1ER==|

HETURN

EnU

fUNLfth lSN(l) b

LEND

TAMENSICN JSN[ZO)
IFXNsLT.0} GUTO)
TSW=JeW(T)

607102
HEAL (G0 43) .JSH
FULMAT (2011)

WHITELSLy4) JSW
HFAL (5H [SW=e211X910113)
:TUKN

EN Y

K~

007 3f?
0075h4
00765

00746
00747
00748
00749
00750
00751~
00752
0U753
00754
001755 -
00756
00757
00758
00759
QU750
0Q76]
0u762
00762
00764
00765
00764
V0767
00768
00769
00770
0077
t0772
00773
00774
tU77s
00776
00777
V07748
Vu1TY
V07Ro
00781
gor8p
00783
0U784
0078
0078
GO7R7?
1'00788
00789

7

737/
0793
0793
00794
00795
00794
00797
Q798
0u799
G0EQO
eoEnY
00802
00803

e
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C/) Data @— to program TAL15,and output producgd by the
' _ computer, -



: . N * V “ ‘c
/ o ¥ ?" . B1 v {
3 . & . oy NI ¢
v 4 & i 3 .
: . Y- . w oo, o,
e LY . Y. . .
o ‘o ¥ " . -
v ' . . - ‘?v‘ . * ;ﬂ & -
- - ) 0 ~ - q . - - a
PROFILE SOUTH OF DIGHY TO PT. LApREK£ S, e S
} I5w- 1011010010 1011000000 T ST Ke - e
JEHS= 2+467.RWGTS 1335.0,RH0D= 02725/REFX®| 0sd +FXL= &0 OELAXZ S.000.
. TN ' ' ‘ . .
v 9 :‘4? . Q ey ? -0
NO = 1 RHO = 2.670 .WATER LAYER 3 ° - Ty i "
. 8.000 0,0 00 - Ty e » 2
100.000 0.0 oo g0 .o 8 RS - é
96 . 000 0.020 Qo ¢ T !{',&4 e o i !
90.000 0.0460 00 Ll et ey, L wht B
76 .000 0.060 00 .k o m s
65.000 ° 0.120 00 . . .- Q\_ . ©
61 .000 0,140 00 oo . v.xg ¢ N
55.000 0.140 00 T e ., o1
46.000 020 00 '
A7.000 ﬁzo 00 - ’ ! =
39.000 ™30 oo . %
3p.o00 0.120 00 e« . . -
[ K 5.000 0.100 00 .

o 20.000 0.060 00 a 5 i
ool 15.000 -0.100 00 - o
P \.13.000 0.0 vo ST . ‘ NN
P 2.0b0 o.0f0 oo LT L. 7-

[ '4 9.000 0.020 00 : L, A .o . - .
P » 000 0.0 90 T N " ' &r ‘
M " \ . b ! .
lvg = = mmo = 2.300 SCOTTS DAY FORMATION . ‘ *e
! 25.000 ~10.100 00 . o T e
’ 30.000 . 8.120 00 : e v .wﬁ}
38.000 0,130 Q0 . WL r ' o1
, 47.000 " 0.120 00 o = -
! 44 .000 0.120 "0 L)
: ' 55.000 0.140 00 i =- .
; 61 .000 0,140 00 N v !
! 63.000 6.120 00 T RGBS
: 65.000 1.00 o0 . W
45.000 0.7 0o ) * :
’ 27000 0.300 00 Y- L
: 25,000 0.100 990 .
KL Es) " d T T T rTT T T e
33‘81 "8 . a E ‘
LNO = 3 RHO = . 2.640  NORTH MTN OSLT )
25.000 0.100 00
.. .R7.000 0.300_ _ 00 _ i
r 45.000 0,700 oo T T T T I T
: 6%.000 1.000 o0 B - .
65.000 1.300 00 P
45,000 0,900 00
27.000 0.500 00 N ar
“13.000 0.0 ) : «
. 15,000 -0.100 00
Qgiooo 0.060 00
25.000 0.100 90
LNO = , RHO, = 2.300 BL
8 Jooo 0.0 oo.
000 0.020- 00
12.000 0.020 o0
13,000 ___ 0.0 00
27.000 0.500 00
45,000 0.900q 00"
65.000 1.300 -00
63.000 1.600 - 00
47.000 t.000 po
44.000 1.0a0 00
13.000 0.450 od™
12. h 0.400 00
H.0 } 0.0 ‘99..
¢ <




GOLDENVILLE FMN

v

2

CARB % .TRIASSIC'

DASCUENT

- -

Sy

“ v
. .
' o~
" L1
- !;&]4
b 2] JwNo o= 5 RHO = 2.850
o “0.0 -0.150 QO
T 5.000 -0.100 00
L 6§.000 0.0 Qo0
1 13.000 0.450 oo
Vo 12.000 0+800 00
. 9.000 0.800 00
5.000 1.250 00
0.0 0.100 00 .
) -10.000 0.200 0o
-10.000 -0.100 00
, 0.0 -0.150 90
"
LND = 6 RHD = 2.430
. - 65.000 g.120. 00
,} N . ) 70.000 0.060 00
90.000 0.040Q 00
9% 000 . 0.020 00
100,000 0«0 . 00
9 .000 1.000 00
- 86 -000 © 2.800 00
3¢ .000 3,000 Q0
- ‘F 76+ 000 2.800 00
634000 1.600 00
%.000 1.300 00
65.000 0.120 ‘ 90
: lvo = 99 AMQ = 2.750
~10.000 0.200 Q0
, - 0.0 0.100 00
‘ . ¥ 5,000 1.250 00 .
: ) e 9. 000 0.800 01
//’/ 3N ™rf 1240007 0.400 T 00
‘82\.)51{')7 13.000 ¥ o0.a50 00
© 44.000 1.000 00
47.000 1.000 Qo0
. 63.000 1.600 00
. » T Tr6.0600 2.800 00
-'rj_; 82.000 3.000 ot
1 (o 86 .00 200 o
L - &N
' . 1.000 90
. ) 0.0 00
Eﬁi?\' ' 0.0 00
' «000 00
.000 00
.200 90
1
4 4 .
| ¢
. s ‘
‘,/ - . . "\/-
NV :
'i ) A
. (o328 ' |
L4 - L
Q , ‘ '



VPO S o ] e . . ) 4 S e e

ar
' .. S
1 Moo= 0, RMS Za= 0.9012NPOINTS= 20.FILTERED RMS ER=  0.90120 : .
. ' .
- K . FX{x} FZix) ANOMALY  CAL R:ZF  RESIDUAL 0BS ANLMALY WE 1GHT wGT DIFF WEIGHTEST _FIL
1 0.0 0.0 14.09 11.00 ° U.0 11.00 1419 as. ) 133s. 0e0
. 2 5.00 0.0 18.535 15.05 0.05 15.00 . laie. ’ 8l. 1335. 0.1
3 10.00 0.0 1a.19 10.30 0.30 10.00 1377. 424 .13a0. 0.3
4 15,00 0.0 Ba18 R 0.29 4.00 / 1409. : 73" 13354 , 0.3
s 20.00 0.0 8.96 . 5e006 1.06 4.00 ‘1358, 23. 133s. 1.1
6 25.00 0.0 ‘9.58 5.69 2.69 3.00 1360, : 2s5. 1335.+° 2.7
7 30.00 00 6.66 . 2t£j: -0.23 3.00 1352, 17 1335% =0.2
8 35.00 0.0 5411 1.22 . =0.78 2.00 1349, 1a. 1335, =-0.8
9 20.00 0.0 307 ~0.82 - —le4d2 1.00 o 1345, 10. 133s. -lea
lo 45.00 0.0 1.98 - =—1.91 ~0.91 -1.00 1341, 6. 1335. =0.9
1t 50.00 0.0 o.12 -3.77 - 1.23 -5.00 1337. . 2. 1335, 1.2
12 55.00 0.0 -2.69 ~6.58 - 0.42 -7.G0 e 1330. i -5. 133s. 0.0
13 60.00 0.0 . =5.80 , =9.69 —0469 ~9.00 . . 1323. . -12. 1335, =0e7
1s 65.00 0.0 -8.21 -12.10 =-0.10 -12.00 13184 -17. : 1335. =0at
15 70.00 0.0 -{1.93 ~15.83 , 0.17 -16.00 1305, i -30. 1335, 0.2
16 75,00 040 -16,.,36 -20.27 -0.27 -20.00 1290. = -45. ’ 1335, =043
17 80.00 0.0 ~18.39 -22.28 —0.28 -22.00 <, 12827 -53. 1335, ~0.3
18 85,00 0.0 ~16.29 -20.18 ~0.18 -20.00 ‘/ 1285. ~50.. ! 1335, ,—0.2
19 90.00 0.0 -6.04 - -9.93 =0.93 ~9.00 o~ 1325. ~10. 1335, =0.9
20 95,60 0.0 5.85 1.96 0.96 1.00 1356. 21. 133s, 1.0
N - - .
_~ATTHY LNO= 99 .
}:'.‘. —-22.28 -19.17 -16.006 "12.095 . ~3.84 -6e73 —3.61 -0s50 2061 5.72 8.93 11.94 - 15.05
. “,; ) - o —————— e —ae- i e ————— e ——— —m—mr————— —m———— e m-— B e - ———— - s m——— |
r= 11 ‘ o2 3 1
= 21 ’ 2 3
. 3l .2 31 1
= a1 . ¢ 2 - 31 1
ey 5 I . 2 3 1 - 1
= 6 1 - . 23 1 1
 Awal 7 1 - . 2 3 I
81 3 2 . 1 3 1
L. 5 1 N\ : . "2 1. 3 1
! 10 1 ; \\-—-_/\.ﬁ‘ 1 32 . I
-~ 111 T\ 3 1 -2 1
v/ 12 1 31 , .2 ’ 1
13 1 . 1 3 2 . ’ 1
v 14 1 .3 ) 2. I
15 1 31 2, . 1
16 1 13 - . 2. 1
17 13 2. 1
18 I 3 ’ 2. 1
’ 19 1 " 1 3 2 . 1
20 1 « 3 1 1
1----[---—+---Q ------ T +----,—------+-? ------- o ——— e o e e st P e ot o e e e o e et o o e e e ]
- :
.. ‘\ T

3236168 foo e
-7 : . ﬂ . g




T ——

=TT B - T Batahbraramar ot o loe
2I0FILZ POIAIT GEDIGE TO MAARTIN HEAD "
I15w— 1011010010 1011000000 '
RIZNSZ 2 .57.RWiT= 1335.04RHI02 0.35,REFX= 0.0 +FXIm 0.0 +DELTX=E 5.000-M= 12.NFERs  0.IMAX
L .
(‘-"‘D = ¢ RHO = 2.5720 WATER LAYER B4
-2.000 0.0 0o ‘
54000 0.0 00
5! .000 0.020 L F)
46000 0.040 00
____,és_.Q_O_L___Q £ O% 00 -
"26.000 0.039 . 00 :
< 23.000 0.0 00 - ;
15.000 0.04 6o !
15.000 0.0%0 | o0g .
- 10.000 0.060~ oo .
_ _..3.000 0.040 0o ®
b V.0 0.020 ou
! -2 «C00Q D.0 ~ 90" .
o = 2 RHD = 310 - SCOT’S BAY FMN
. _3.000_ 0,080 N\00 .
; 10.000 0.060 O . e
! 1%.000 0.660 DO -
! 15.000 0.0a5 [o1+] .
| 23.000 Q.0a5 00 . )
25.000 0.039 00 - =
:] — . 23.000 0.200__ 00__ - . L O W %
! 21,000 v.500 00, N T v 7
) "19.000 t.o000 00 { . \—ﬂ ; N
{ ¢ c-°00__ - 0.0e0 S0 ¢ ' . . » : _
! “‘—-‘\ . 4 d (
| . . N
LND_= . 7 RHD = 2.650° _MORTH MIN OSLT .- . .
P -0.000- .. -0.080 V- X - . . \'
o -3.003% -0.180 od . \
5 =2.000 0.0 o0 ' . .
: T 0.0 0.020 PO ~ - ' s -
o~ 1000 0.040 go Vot ~ :
' e . _1%.000 1.060 o N y
; 22.000 d-s00 o6 R Y=
- : 23.0400 , 0.500 00 : N )
: 1%-000 “'1.300 7 QO . . N
\\ } -%5.000 -0.080, 90 .
. S ey
: . ‘
@ N _ . \ A . . '
LND = =& PHY = ‘24300 BLUMIDON FMN ) -
1g.000 ~0.080 00 ' . .
- 19,000 "~ 1.300 00 - ’ :
22.000 0.800 oo . - -
23.000 0.200 00 . .
_ 28.000_____ 0.100 00 f - ) —
g 28.000 1. 000 0o R S
! 192.000 1 500 [+ 1] -
! ~17.000 -0.080 00 _
i -5.000 *0.080 S0 (‘—" . . j
i . D
fL.vo = 5 AMD = 24300 TRIASSIC .
a ] 0.035 00 B *
25.000 0.080 00 . .
53 000 0.020 00, BN .
| 41,000 , 0.700 00
\ [ _29.000 0.300 0O . ‘o
. . l ) 28.000 0.035 30
LD = 6 RHO & 2%7T00° PRE-CAM3RIAN R - i Y4
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