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BULUARY

This roport covors the intorprotation of the drennguate survoy of Block
II, torthwort Torritories, included within longitudes 1ZO° 40° Weml20° 00° i, and
latitudes 60° 20'ie=x61° 10°N, The aron is mappod at scale 1° = 1 mile, ani the
obsorved dete are prezentod on four mepss Hortiwost, Northeast, Southwost, end
Southeast

A structural map of tho regional conficuretion of the baseent surfeco, con=
toured et ean intorvel of 1000 foot(suvcoa datum) at a scalo of 1” = 3 miles, has beon
propared entirely fron uagnotio depth ostinates mnde on intrabacenent anonalics.
Residual anomalios sugzgerting local rolief of the berenent surfece aro superimposed
on the obsorved date. Outlines of the postuletod basenont disturbances aro chown with=
in each monaly and ere also A4noluded on the Basenont Structural Contour Mape

The basc-ort map indicetes that the besenont surfece is conspicuusly flet
over the major portion of the survey at a ceneral lovol of -2000 foot. This flatness
4s disturbed prinerily by a relativoly rapid thickening of the sodinentary section
4n the southvertern corner of tho survey whore tho base-ont dopth deopons to -6000
foot. A soconlary disturbance to the flattening is a synolinel exis tronding north-
ward noer tho eastorn od; of the survey slong which the besenent deepens to -4000 feet.

Tho aroa is iniicatod by the magnotio date to havo en umsually larpo mount
of local basewnt disturbmoos, Fighty-nine local residual anm-alies are rosolvod.
Fiftoen of those are praded good, twenty-five fair, and forty-nine poor.

A Second Vertical Derivative Wap, soale 1" = 1 mile was also preperod to
acsiect in tho conpristion of magnotio dopth ostimates end to aid in the resolution of
the rceidual ano:nifes. Thie map is colored red and yollow. A more cr loss accurate
cenoraliseation is the fact that the basaamt rocks uncer the rod ereas will be more
highly polarized or o.ntain more ferromagnetic minerals than the edjecont yollow arcas
The derivative mep chows in a wry striking fashion thet thoee basenont potrogrephic
unite ero eligued northwosterly. This alignment civee rise to the eo called northwest=
erly basexcnt “grain”. .

ote that tim Gutiiiwe ci tie signaj-ci=s iscal Sasemeus cistureeices ore
super imposed on the Gerivetive mape  



   

   Imtroductione eecceccesececse ec rececsee se eccee ceo o Pagseta§

Observed Aeromagnetio Naps (Shoots IN, NE, SW, SE) eee coves co Pam 5

Second Vertical Derivative Map (Sheets I, NE, 5%, SE) ee eee eo 0 o Pages 5 <6

Basenent Structural Contour Wap sec ccecceccccccccccec o Page 6

The Residual Magnetic Anomalies ececec ce cecsecceccecccs » Fags 7-0

Observed Aoronnrnotio }! with looal anomalies superimposed Sheete I7, iF,
cy er Soale i" = 1 miley observed data contoured at on interval of
10 cermas; rosidual enomalies contoured at an interval of 5 cumas.

Second Vortical Dorivetive !‘ap, with outlines of local areas of intorest supor imposed,
Shoots I, Tin, ov,a soale 1” = 1 miog Contour interval 2 x 10 <15 ccs.

Baronent Structural Contour !'ap, with structural basement contours (interval 1000 fte)
datun, cca lovol), Prasvidual magnotioc depth estimstes, end local areas
of interost superimposed on a composite of the four observed magnetic

maps; scale 1” = 5 mi.



 

 

INTNCDUCTIONs

Thé interprotation of the neromnpmotio date attempts to resolve the obeorved nmarmotio

anoalios into two catorories intrabasrent and suprabnsonent morelies, The intre=

beareront anomrlies are thore which, bocause of thoir lerce areal size end large mplie

tude, must ori¢ineto frua lorce magnetization contrasts within tho baco:ont (Le@e

{cmooun or metamorphic) rocks. Thone largo mamnotisation coutrests aro assuid to
originnte at the brsoment curfece md to extend infinitely dowmard with vertioel

sides, ‘ith thore eassucptions, estimntoe of the depths to the tops of there mons=

Lously magnotizod bodies may be made or, conversely, tho thickwes of the sodinentery

gsociion may be oatinntod.

Aftor those large fostures are rusolved md are umpluyed for the dotorninat‘on of the

eodinentary thickness, residual anomrlios romain which may bo placod in other catccoriese

Tho catogory of prinoipal interest is the suprebrcomnt typo, encmnlios which are of

such shapo and amplitude thet thoy oan be ascumod to rise fron vortically thin sheets

of magnets sed rock, for oxmmplo, from reliof of the basc:ent surfece, Author group

of anonalios inolude disturbances from the ground surfece. These produce cherp end

orratic anomalies which ero easily supareble from those roletod to bascwnt rocks.

Tho enalysis is based on tho study of tho obrorved date, buth the obsorvod naps and

tho flicht profiles, tocother with e eocond vertical derivative map. The socornd vorte

4cal dorivative appro-!natos the curvsture of tho obsorvod majotio field, end erces

ahedod rod on the dorivative nap are areas of positive curvature, thoso shedod yollow,
of nocative curvature. All oboorved enocnolios have curveture or derivetive anoixnlies,

and, in conoral, tho large derivotive anonslies, largo in eroa end in explitude, are

the derivative anomalios of tho large observ-d, or intravascnont, ano:rnlies. Algo, in

@ cenoral way, the small end eharp derivetive fectures ero enozalies which ars not

intrabesaut in origin and which, therofore, mey bo indicative of local basenont

relief, surfece disturbances, ani other cundry causes. Thorofore, tho dorivative map

aseiats in tho rneolution of the intrabercrent and suprebasonent foat:res although it

de at the sane time affocted by any other anozealies that nay be present.

THE ORSERVED ATACULGIETIC APS (Sheets MY, WE, Si, and SE)s

Tho observed magwtio data of the four sheets aro not dominated by ey particular

sot of foatures but aro, on tho otherhand, on almost uninterrupted series of anonalicse

The procence of so may monalies is attributed to the rolatively anall basecent depth

and to the greet mamotic heterogenioty of the basement.

Tho eichty-nino residual msgmetic features are superimposed on the observed magnetic mapse

These will bo discussed in the lest section,

T!T SPCOMD VRTICAL PPRIVATITE APROUPTITIC '4P(cheets MY,NE, SW and SE)s

Ttoso maps, colorod rod ond yollow, ere prepared by « grid calculation for the socond

vortical dorivative. Tho derivative approxinetes tho curveturo of en encmely so thet

dorivativo maxima coincids, for the most part, with obsorvod maxines likewieso, the

dorivative minima coincide with observed minima. Also, the zoro derivative occurs

approximatoly over tho edge of the macnetio distrubance. Thenforn, tho red areas are,

in a conoral wey, superimposed over baseront rock units that contain more ferromagnetic

mincrels than the adjacent rockse These rock: units are the mein source of the macnetic

anomalios, and the derivative maps delineate these disturbances much more clearly than

the obsorved mapse

The nortiwostorly orientation of the greater part of the intrebesenent rock unite is

very Conspicuous on the derivative map. This bending creates the eo called “grain” of
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te basonont. This grain ie not structural in origin but must be der! ved fr.n petro=
t- @rhio variations of tho basenont rock. Iwover, the orionte!ion of most of these
fostures may be tho rosult of rogional edjustmonts of the intrebssonent rock units,

Tho outlinos of tho love] besonent disturbances have been reproduced on the dorivstive
mepte Sometines intrabece-:ont units have corresronding structural relief. For
exemple, rosidual anomaly 50-F on Sheet !%_ In othor casos the residual feature tran=
sects the intrabasonout features as,for exaaple, 54-P on Shoot fm.

It rhould de emphasised that tho spacin; of the prid usod in the caloulation of the
corivatives was coloocted to emphasise the introbacomont encmalies rathor than the
suprebase:xont or structural type. It was considerod moro important to delincate the
intrabeseent features for the purpose of developing en acourate baconent structural
Contour mape Thorofore, the basement map is the most importent result of this enslysis.

BAST PUT STRUCTURAL CONTOUR IMAP:

The four sheets of the observed neronagnetioc deta were joined tocother to forn the base
map for the baso-ont map. The composite map is et scale 1" = 5 miles.

The individual magnetic depth estinates aro shown on thie map, graded good, fair, end
poor with three, two and one underlines respectivoly. A fourth catecory is thet croup
with the suffix “s" which noang thet tho estinates wore mode on residual anozelics,
that is on a supre- rathor than a iutrebeserent momaly.

The estinatos wore conputed without regard to eny other geophysical or gooloricel dete,
acd they have boon contoured without consideration of any other data. Tho contours
show that tho major position of the survoy is at a conoral lovel of —2090 fnet. The
bezencnt doopens quite rapidly from this flat eroa in the soutimestern cornor of the

to a levl of 4000 foot. In addition, a synolinal axis epparently runs north=
ward through the eastern portion of the survey where tho basement doopens to =4000 fost.

The eroa in tho soutimertern corner of tho surwy, which is a shelf=gone between the
flat eroa to tho northoast and the basement to the soutlwest, is the most interesting
regional foature developed.

TIE ROSIOUAL MAGIOTIC ANOLULIZS ( Shoots It, HF, 7, end SF)s

_The rosidual magnetic eomalios are suporinpored on tho obsorwd megnotioc date and are
contoured at ean intorval of 5 cermase In addition to the contours, tho periphory of
the correspondin; area of intorest is shown. In some caces this poriphery is simply ea
foult trace. Again, the anomalies aro cradod, 0, F, and P, for good, fair od poor.

The analysis attexpts to place every magnetic anomaly that 1.08 been resolved into its
propor ceto;orye If an anomaly is considered to be intrabase-wnt, it sorvoes as a basis
for estinatinz berozent depths. Other anomalies mict bo put into tho suprebnsonont
Gatogory, indicating basoazont structure, and into miscollenoous caiogories, such as neste
eurfcoe disturbances, Of course the suprebascment type of monaly can bo caused by
shoots of memmotic meterieal within the basement es woll as on tho surfaco cf th baco=
mut. Thowfore, the suprebasenent, or tho residual anowely, doos not nocesserily moan
that bacczent structure is prosent. Furthor offort must be nade throuzh coophysical
and geolojical studies to choose the residual anomelies thet are mst likely to origio
nate from bascrwut structure and to heve superimposed sedimentary structure.

the grading of tho enomelies is « step in thie solective process, The anomalies can
be gredod on the basis of their nametioc Gependability but those that aro hirh praded
ere volievod to havo some geoloical merit as well as good magnetic dependability. For
eZazplo, tho good anomalies ero chosedi with due eondideration to their lecetion on the
Daserent Structural Contour Lap/
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Tos”  Aoostion  Anpituie Ortontetion Correspenience Depth(7+)=~
wa iz 5 mw Peir =26090
v= Ie 10 aT ons 400

41-¥ 187 10 bh one =2900
-? et 5 187 Good =2100
4 ST 10 Ry Poor =2500

50=P ew 5 wT Good 7500
5l1=-P ow 10 7 Good =—'900

5ang 7 10 8 2200
53-P su 5 Saf wns 2000
Sie? sw 5 TS None =2000
_ sw 2 ist 50
On? ea 5 mit Yions

51-3 oi 10 ut Goud -—900
Sine by 25 Int Good 3000

oT ea 5 ny Goud =—400

60—G a 20 aT Good 3500
61=P Si 10 wm: Gvood =$700

62=P sa 5 lm Kons —4700
63—P ST 5 Rl Good 2200

6" si 10 ne Good 2600

65=P ow 5 wt Jood =3500
66—_P st 5 aT Fair

67-0 eT 10 6 Poor’ =—2400
60—3 SE 10 1 Good =—2000
69=P fF 17 wit Good on”
T=? £E i0 mt Good 2600
71-P SB 5 ay Nons 2100
1208 SE 15 Ww Good =1100
13? se 45 iw Good =3000

1? SE 20 p24 Good =3500
=P SE 10 nw Poor 2400
TOP £E 12 we Good =3500

Tle? fF 5 1a7 Good =—3)00

T0=P ez 20 Wy Good =—?500

19? 5 15 WT Poor =:00
0=-P Te 210 MT Good ,

tl £e 5 NC Nona =1600

O2=P ft 5 6 tone =2000

oF fE 20 Wy . Gooi =5000
be? fE 35 maT Fair 500

cP SE 5 mn Fair 5200

06-4 £E 15 TS Pair 320

OT? cE 20 N= Pair
CO=P s= 14 mE Pair =3000
o9o-P sh 10 way Geod =3000

Total 15 good
25 Feir
49

* GGood, FP wFair, P = Poor.

** Basexont Structurel Contour Map
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