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Figure 3: Magnetic susceptibility (MS) variations among various rocks, with anemphasis on diabase dykes.
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An Invaluable Tool In Regional Studies Of Dyke Swarms

Ms Var'ia'l'ion be'l'ween dYke SWArms dykes (~20-80) is indicated (1). Other curves highlight the typical range for magnetite-rich BIFs (2) and

(meta)sedimentary rocks with minor disseminated pyrrhotite (3). b) Variation of MS values for 14 dyke swarms,

1 1 1 western Slave craton, Canada. The low "fails” (in white) of the MS ranges are due to alteration and cryptic
and Wlfh 1-|me (metamor‘ph'sm) metamorphism. Note that older dykes are more affected by such processes. One swarm is clearly metamorphosed.
Some mafic country rocks are shown for comparison. ¢) Typical time evolution of MS values for dykes and mafic rocks
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TR Figure 3: (i.e. alteration and metamorphism). The red curve shows the upper limit for most country rocks at different grades,
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Diabase dykes and sills, unmetamorphosed to very weakly metamorphosed, are typically Here I list some of the specific examples in which field magnetic susceptibility T // //5 s00 ¢ ::emic,jﬁcnf ma:cevis gy - f@ $t { Al . yd 500 1— R S I - 500
magnetic, enough to cause minor compass deflections and to attract a small hand-held measurements can make a significant contribution (see also Table 1, below). T 1 / / / I ] ’ e m— T i
magnet in the field. On aeromagnetic maps, such intrusions reveal themselves by more or In general, in a typical area with multiple swarms of different ages, MS 2 00 _ /,:;// / _ e s lampropfyres . i [P \@\Zﬁf:,'t:ﬁ:;ze;fgzg@zzi L
less well-defined magnetic anomalies that contrast with more variable and typically less measurements may allow one to quickly differentiate between different dyke sets, (75) """ , /f///,/ ' T o * ____________________________________________________________________________________________ 28 N AN :_’_Z_I_:___ETypica|suscepﬁbimy
maghetic bedrock signatures. With some experience, one may be able to tell different either because: 2 1 awme @ 771 S || e e tmafedvies 2 ] i o dabase dpkos e [ ] \ ; L e anasis
dyke swarms apart simply by gauging the deflection of a hand-held magnet in the field, ;’; 1T / / / ,?/// i § A ‘ i I i 20711 1 é) /." Ol
particularly in cases where weakly metamorphosed dykes—with a greatly reduced 1) Older dykes have experienced more alteration and (or) cryptic metamorphism than é 0 g / //5/// e Weaklyaltered diabase L 10 - ) =i —;/I ‘\_'_J\;,f,,,ggf';g ;@;;;;},,;,;'I o = 10
magnetic susceptibility due to alteration and metamorphic reactions of Fe-Ti oxides to younger dykes. : v @____;{_/_’/ / 4 g E I rypical metasectiment wih S 1 Aatonorinapen : ! vl - ey i
secondary minerals such as chlorite—are intermixed with younger, less altered dykes. 2 1 ® O N oo vy & ] e : ] \ %::’4#2@9_’/ :
Nevertheless, this simple observation remains somewhat subjective and fails to take 2) Dykes vary in composition and (or) mineralogy and thus have different intrinsic MS °§, 17 / ' | 3 o | I I Lon  agd \ NS Lon
full advantage of the wide range of magnetic susceptibilities intrinsic to intrusive rocks values. = // ®&L : | e e 2 o7 Jrorre g [ = g o7 Froreeees ol Sl
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Mafic dyke rocks show magnetic susceptibilities (MS) that may vary over two full As a simple ‘rule of thumb’, all else being equal, higher average MS values usually mean ] v v i =g other low-grade mafis ocks I | S ‘5’”27{3ﬁ25£’ﬁa’ I
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Most fresh diabase dykes have MS >20, whereas dykes affected by weak alteration or Magnetic mineral content (vol. %) l carbonates
incipient metamorphic recrystallization typically have reduced MS values <10. Fully Figure 4:
hydrated metadiabases have MS values <1, typically convergingon 0.7 + 0.2, .
Here I present preliminary results on a systematic survey of dyke susceptibilitiesin Table 1 : s ec ific a l ica.l.ions Example 3 . Granite
various parts of Canada, and a comparison of the utility of two different hand-held p Pp . .
susceptibility meters. Resolving incompletely exposed dyke
It isconcluded that hand-held susceptibility meters are of great use in field studies 1. Mapping heterogeneity of MS withinadyke or sill (see Example 1). . .
of dykes, with applications ranging from distinguishing between different dyke sefs, ln'l'er‘SQC'flonS
and defining heterogeneities within individual dykes, to resolving dyke intersections. 2. Correlating MS variation with petrographic and compositional observations. ; . : —
An example of two cross-cutting dykes of different swarms (X and Y) is shown in Fig. 4. Such

occurrences are critical for establishing relative timing relationships and for establishing primary

3. Defining a characteristic MS value (average, standard deviation, range) for Fhermoremanences by carrying out paleomagnetic "baked contact fests".

adyke,and its swarm (see Example 2).

However, such localities are often incompletely exposed (as shown here), with the actual
Ins*f‘umerﬂ's chilled margins covered by soil or vegetation. If the dykes have distinct MS values, as established
Two models of small, hand-held, susceptibility meters are commercially available and 4. Assistindistinguishing different swarms based on their MS values. away from the intersectionarea, a simple MS survey can clearly show whether X cuts Y or vice versa.

In the example shown the dyke outcrop in the middle has high MS and is thus shown to be part
5. Monitoring the degree of alterationin chilled margins. of Dyke Y. Therefore, Dyke Y must cut Dyke X, thus belonging to the younger swarm. Of course, this
could be tested further with geochemistry or petrography, but with the susceptibility meter this
canbe resolved in the field quickly and unequivocally .

have been tested against one another in the field for their utility, on numerous dyke
swarms and in various settings: the KT-10 of Terraplus Inc. (Fig. 1a), and the SM-30 of
ZHinstruments (Fig. 1b). Both models allow quick measurement and quantitative
assessment of magnetic susceptibilities, but the KT-10 is preferred because of its
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6. Unambiguously differentiating metadiabases from less metamorphosed
dykes, even when this may not be obvious otherwise.

better averaging routine and use of standard AA batteries. Figure 5:
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